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Executive Summary

This report presents the results of NUI's Dredged Material Process pilot study
conducted by NUI Environmental Group, Inc. (NUIEG) under contract with the Office of
New Jersey Maritime Resources (NJMR), as part of NJMR’s Sediment Decontamination
Demonstration Project Request for Proposals (RFP). This RFP was issued by NJMR in
March 1998, as part of the effort to demonstrate innovative technologies that may be
capable of economically transforming large volumes of dredged material from the New
York/New Jersey Harbor intc beneficial use products.

NUI Environmental Group, Inc. was established in 1996 as a subsidiary to NuU}
Corporation in response to a crisis that threatened the continuing growth and viability
of the New York Harbor. The simplified description of the problem is the inability of the
port community to effectively manage large volumes of Harbor sediments or “dredged
material". The factors leading to the dredged material management crisis include a
naturally shallow harbor; heavy annual sediment deposition from four major rivers; and
the closing of a long-time ocean disposal site without an acceptable, high volume
disposal alternative for channel dredging.

As a consequence, dredging in the NY/NJ Harbor has been severely curtailed and the
resulting accumulation of sediment interferes with shipping lanes and threatens the
survival of the NY/NJ Harbor as a principal shipping center. This in turn threatens the
economic well being of the entire region. It has been estimated that up to 6,000,000
cubic yards of dredged material must be dredged and disposed on a yeariy basis.
The proposed deepening of the Harbor would increase this quantity even further.
Since the Harbor supports a $20 billion focal economy and 200,000 jobs, there is a
strong economic imperative to solve the problem.

NUIEG responded to the RFP issued by NJMR, and was selected as one of the
contractors to first perform a pilot study and then develop a demonstration-scale
facility to evaluate their processing technology under the terms outlined in the RFP.
Included on NUIEG's team were:

e Parsons Brinckerhoff — General Engineering Consuitant

» Foster Wheeler Environmental Corporation ~ Technology Consultant

February 2002 ES-1
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+ Converse Consultants — Field Services and Geotechnical Testing
» Environmental Testing Laboratories (ETL) — Analytical Testing

« DatafAnalysis Technology (DAT) — Independent Data Validation

The NJMR Sediment Decontamination Demonstration Project, as described in the RFP,
includes two principal tasks, a pilot study and a demonstration project. The first phase
called for a pilot study facility capable of processing a minimum of 200 gallons of
dredged materials, to be provided by NJMR. The purpose of the pilot study is to prove
the effectiveness of the NUI Dredged Material Process on a small scale. This report
summarizes the findings of the NUIEG Pilot Study.

For the second phase, the RFP stipulated that a larger-scale demonstration facility,
based on the technology used and lessons learned in the pilot study and upon other
technological improvements and enhancements, be constructed con a waterfront site
adjacent to New Jersey waters within the New York/New Jersey Port District. This
demonstration-scale facility would be required to process between 30,000 and
150,000 cubic yards, in order to show that the technology could feasibly be utilized in
a cost-effective manner at a commercial scale.

The dredged material used in the NUIEG Pilot Study was obtained from the Stratus
Petroleum site, located in Newark, New Jersey at the confluence of the Upper Newark
Bay and the Lower Passaic River, as shown in Figure 3. The material was provided by
NJMR and is reported by NJMR to be representative of typical dredged material from
the New York/New Jersey Harbor. NUIEG received the material, which had been
dredged and stored in an open-hopper scow, in 30-gallon barrels. Approximately
1,300 gallons were provided to NUIEG for the Pilot Study, of which roughly 650 gallons
were processed in the pilot study. An additional 60 gallons were used to determine
operating parameters for the facility equipment, and the remaining material was used
by NUIEG in our development efforts to further improve the process.

The NUI Dredged Material Process

The NUI Dredged Material Process has been developed to convert contaminated
dredged materiai into a beneficial use product. For the pilot study, the NUIEG
technology was implemented in a batch process, as shown in the process flow
diagrams (PFDs) presented as Figures 1 and 2. The core components of NUIEG's
process include:
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+ Sediment Dewatering - An important aspect of the beneficial reuse
program is the ability to significantly reduce the initial water content of the
dredged material to enhance its physical/ mechanical properties. The NUI
process incorporates dewatering as a significant step in the overall process and
has identified several approaches to this key step, depending to some degree
on the scale of the operation. For the purposes of the pilot study, simple manual
mixing for air drying was selected to achieve the needed reduction of initial
water content. Large-scale air-drying to dewater the sediment is not planned for
the demonstration project because results from the pilot study indicate that the
time and large land area required to achieve dewatering by air-drying would be
uneconomical. Therefore, for the NUIEG Demonstration Project, the NUI
technology will utilize a mechanical method of dewatering such as a belt filter
press or centrifuge.

« Chemical Oxidation - For the NUI Dredged Material Process,
decontamination of dredged material is achieved through the addition of
oxidants. In the case of the pilot study, the oxidant selected was potassium
permanganate (KMnQy,) in a solution of ionized water. The KMnQ,4 dosage was
estimated to be about 6,000 parts per million (ppm) by weight on the dry solids
content of the raw sediment feed material. {n preparation for proceeding with
the demonstration project, NUIEG has investigated the use of alternative
chemical oxidants to reduce processing costs and address environmental
concerns related to manganese (Mn) being a regulated constituent. The use of
hydrogen peroxide (H205), either in place of or in conjunction with KMnQ,, is
being investigated because of the lower cost of H,0» and the resulting reduction
or elimination of Mn usage.

e Stabilizing agents - Agents such as pozzolanic additives were not
employed in the pilot study, but may be incorporated into the NUI Dredged
Material Process in the demonstration phase. Pozzolanic additives have been
demonstrated to improve physical and leachability characteristics in dredged
sediment from the New York/New Jersey Harbor and elsewhere. Key benefits to
addition of pozzolanic agents include stabilization of metals and certain organic
compounds in the matrix of the processed material; reduction of moisture
content via curing to meet beneficial use market criteria and specifications; and
provision of additional strength requirements as necessary to meet beneficiai
use specifications.
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Pilot Study Activities

The pilot study was conducted at the NUI Elizabethtown Gas site on Erie Street in
Elizabeth, New Jersey from February 13, 2001 to May 7, 2001 in accordance with the
NJMR and New Jersey Department of Environmental Protection (NJDEP) approved
Pilot Study Work Plan (Work Plan), submitted to NJMR in July 2000. The Work Plan
inciuded a description of the process, project site and costs; an analytical and
physical sampling and analysis plan; and a health and safety plan.

The NUIEG Pilot Study utilized two buildings; one existing and one newly constructed
pre-engineered building. The concrete floors of both buildings, and the area between
them, were covered with two separate liners with a berm around their perimeter. The
bottom liner was a 20-foot-wide, 6-mil polyethylene sheet, and the top liner was 10-
foot-wide, 60-mil rubber roofing membrane with a 4" overlap and sealed at all the
seams. In addition, an administrative mobile trailer was placed on-site for NUIEG's
field personnet during the pilot study.

Prior to beginning the NUIEG Pilot Study, two 30-gallon drums of dredged material
were used to test and troubleshoot the process equipment. This initiai operation also
allowed NUIEG to set the operating parameters for the study, such as batch size and
the operating speed for the mortar mixer.

Prior to processing the dredged material, NUIEG took considerable steps, described in
Figure 4, to minimize the variability of raw dredged material feed for each of the six
batches to be processed during the study.

Two treatment runs were then performed, with each run consisting of three batches.
Batch 1 in each run was a ‘starter batch’ in which the raw sediment feed was dried and
treated with KMnQ4 and ionized water to establish a sufficiently dry, treated sediment
for recycling and mixing with raw sediment for Batch 2. Recycling of dried sediment
was introduced to reduce the drying time of the Batch 2 sediment. Batch 3 was a
repeat of Batch 2 to demonstrate reproducibility of results. Process flow diagrams for
the two runs are presented in Figures 1A through 1D (Run 1} and 2A through 2D (Run
2). Detailed process log sheets for all runs and batches are presented in the Summary
of Field Program, attached as Appendix E.

Samples were taken at various points throughout the process, as shown in the process
flow diagrams, and submitted for laboratory analysis to determine both the
effectiveness of the process at reducing target contaminant levels, and the suitability of
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the treated material for beneficial use. All samples were collected according to the
NJDEP Technical Requirements For Site Remediation, N.J.A.C. 7:26E, and the NJDEPE
Field Sampting Procedures Manual dated May 1992. The standard sample analyses
were conducted by a New Jersey certified laboratory in accordance with NJDEP proto-
cols.

Samples received by the analytical testing laboratory (ETL) were classified as QA/QC
Level 3, an internal designation that indicates full data package results of the analyses
performed were to be reviewed by the analyst lab technician, the lab supervisor, and
ETL’'s QA/QC department. Once the analyses were completed and the resuits tables
generated, the data packages underwent QA/QC review as described above.
Appendix F contains the Laboratory Work Quality Assurance Plan adhered to by ETL.

The field superintendent, Bill Poole, recorded daily site activities on process log sheets
(attached in Appendix E). These log sheets were prepared prior to the start of the pilot
study, with their primary purpose being to guide the field personnel through the many
steps required to complete the pilot study. During each day’s activities, the field
superintendent indicated progress of the study by checking off each activity on the log
sheets and adding comments (sample weights, etc.) on the right-hand side of the log
sheets.

During the processing of dredged material for the pilot study, air quality was monitored
using stationary MIE Data Ram particulate meters and a handheld photoionization
detector (PID). No elevated readings were detected throughout the monitoring
program, which was implemented from February 12, 2001 through February 27, 2001.
Air quality monitoring results and logs are presented in the Summary of Field Program,
attached as Appendix E. In addition, at the request of Scott Dougias, NJMR's project
manager, additional air quality monitoring for semi-volatile organic compounds
(SVOCs) was performed using PUF Testing, which derives its name from the
polyurethane foam (PUF) filter sorbent media used in the collection of samples for
testing.

The PUF sampling program for the NUIEG Pilot Study was performed on both raw and
treated material on May 7, 2001, using the protocols outlined in the “Guide to Sorbent-
Based Sampling”. This guide is published by Air Toxics Ltd. of Folsom, California, the
testing laboratory selected for this program, and is included in Appendix G. Analysis
of the resulting samples indicated that none of the targeted SVOCs was detected in
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either of the two samples, thereby confirming that the NU! Dredged Material Process
as applied in the pilot study does not pose a health and safety concern related to
SVOC emissions.

Pilot Study Resulits

As shown in Tables 17 and 18, analyses from the two pilot study runs revealed that the
following organic contaminants were present at concentrations exceeding New Jersey
Residential Direct Contact Soil Clean-up Criteria (RSCC) in at least one of the batches
of raw material tested:

¢ Benzo(a)anthracene
¢ Benzo(b)luoranthene
¢ Benzo(k)fluoranthene
e Benzo(a)pyrene

o Total PCBs (combined Aroclors)

Benzo(a)pyrene was the only contaminant that exceeded New Jersey Non-Residential
Direct Contact Soil Clean-up Criteria (NRSCC). Contaminant levels in the pilot study
dredged materiatl are within the typical range of contaminant levels found in New
York/New Jersey Harbor sediments.

Review and evaluation of the pilot study test results ciearly indicate that the NUI
Dredged Material Process has the ability to reduce the concentration of target organic
chemical contaminants in materials dredged from the New York/New Jersey Harbor. In
evaluating the data derived from the pilot study, NUIEG developed average total feed
and product concentrations for each run to assess the pilot study performance (i.e.
percent reduction of contaminants on a concentration basis). The average values
were developed in a manner consistent with the compliance average approach
recommended by NJDEP for site remediation based on an article in the Site
Remediation News, Spring 1995 (“Compliance Averaging”, by Brian J. Sogorka,
BEERA). This method uses the average contaminant concentration to determine
compliance with NRSCC and RSCC, rather than the contaminant concentration of
individual samples. Based on this approach, the overall average percent reduction for
the organic chemicals were:
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% Reduction

Overall
Analyte Group Runi Run2 Average
(Runs 1 & 2)
Semi-Volatile Organic Compounds (SVOCs} 609 57.6 59.2
Polychlorinated Biphenyis (PCBs) 425 25 200
Dioxins 32.0 31.3 31.7

The performance data shown above demonstrates the ability of a chemical oxidant
solution to reduce contaminant concentrations of the target semi-volatiles, based on
the specific feed and chemical dosages used in the NUIEG Pilot Study. The data for
PCBs, while showing overall reduced levels, varied over a wide range making these
results less conclusive. There is no basis presented in the study test results or
procedures to explain the variability of the organic chemical data, other than the fact
that dredged material has a high degree of inherent variability in its physical and
chemical make-up. To address the variability of the performance data discussed
above, NUIEG intends to utilize a slurrying process for transfer of the sediment to the
dewatering system in the demonstration facility treatment procedure to enhance the
raw material homogenizing process prior to chemical treatment. This slurrying process
is expected not only to reduce the variability of the dredged material in the
demonstration project, but also to improve oxidant mixing with the sediment, with a
corresponding improvement in contaminant reduction.

emivolatile Organic Compounds (SVOCs) & Polycyclic Aromati r rbons {PAHSs

Overall, the process achieved significant reduction of the seven target organic
contaminants with concentrations in the sediment feed within one order of magnitude
of the RSCC, as shown in Tables 17 and 18. The average percent reduction in Run 1
was about 60.9% and for Run 2 about 57.6%. Only one of these seven contaminants,
benzo(a) pyrene, was above the NRSCC.

For both runs, the NUI process reduced average contaminant levels below the RSCC
limits.
PCBs

The average percent reduction for totat PCBs in Runs 1 & 2 was 42.5% and -2.5%
(increase of 2.5%) respectively. Aithough the percent reduction for Run 1 was
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significant, it should be recognized that, except for one batch, all the concentrations
were below the RSCC level.

Dioxins

The average percent reduction in Runs 1 and 2 was 32.0% and 31.3% respectively.
While there are no RSCC or NRSCC criteria for dioxins, average dioxin concentrations
for both runs were below the 1 part per billion (ppb) “non-health based” criteria
recommended by NJDEP.

Suitability of Processed Material for Beneficial Use

The sampling and analysis plan (SAP) for a particular beneficial use is approved by the
NJDEP on a case-by-case basis and takes into account specific facility requirements.
The NJDEP uses New Jersey's Non-Residential and Residential Direct Contact Soil
Clean-up Criteria (NRSCC and RSCC, respectively) as guidetines for the protection of
human health and terrestrial ecosystems. Analytical results of the processed sediment
from the pilot study show that all processed sediment is below the NRSCC.

Among the tests required for upland placement of processed dredged material is the
Toxicity Characteristics Leaching Procedure (TCLP). TCLP is a subsurface fate and
transport model that measures the potential of toxic constituents in a waste to leach
and contaminate the groundwater causing environmental or health concerns. All
treated sediment was within TCLP regulatory levels, indicating that the material
processed using the NUI Dredged Material Process met TCLP criteria. In addition to
TCLP, Multiple Extraction Procedure (MEP) analysis was performed on NUIEG's
processed sediment to further assess the potential of contaminants to ieach from the
material. The results of these analyses indicate that concentrations of all target
constituents with the exception of manganese were either below method detection
limits (MDLs) or groundwater criteria (GWC). NUIEG intends to address the
manganese concentrations in the final product in its demonstration project through the
use of alternative chemical oxidants in place of or in conjunction with KMnQ,, and/or
through the addition of stabilizing agents to the processed material to reduce the
potential of manganese leaching from the material. Therefore, based on the TCLP,
MEP, and analytical results, with process improvements to address manganese
concentrations as discussed above, the processed material would be suitable for
upland beneficial uses such as in landfills and as remediation material.
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Prior to use as remediation material or in landfiils, the material may need to be
amended with pozzolanic agents such as fly ash and cement to improve its strength
and workability and to stabilize metals. Strength and workability improvements through
the addition of fly ash and cement result from cementation and hydration reactions with
the dredged material, and have been demonstrated to be effective in previous studies,
such as those documented in the “Guidance Document for Processing and Beneficial
Use of Dredged Material as Fill", prepared for the Port Authority of NY&NJ by Parsons
Brinckerhoff, May 1999 (attached as Reference Document 1). Stabilization of metals is
achieved through reduction of the solubility and chemical reactivity of the metals
resulting from changes in pH and alkalinity brought about through the addition of
pozzolanic agents.

According to “The Management and Regulation of Dredging Activities and Dredged
Material in New Jersey’s Tidal Waters”, NJDEP, 1997, there is a substantial need for
landfill cover in New Jersey. As of 1997, there were 25 landfills in operation in New
Jersey with “enormous” quantities of earthen materials needed for daily, intermediate,
and final cover.

To further determine the suitability of the dredged material processed during the pilot
study, NUIEG has evaluated the results from physical testing against the NJDEP
Landfill Requirements for Fill, as presented in Table 5.4 of the “Guidance Document for
Processing and Beneficial Use of Dredged Material as Fill” (Reference Document 1).
Based on a review of these requirements, NUIEG has determined that the material
processed during the pilot study would be suitable for use as either impermeable
cap/iiner material or unclassified fill.

Conclusions and Recommendations

The evaluation of the analytical results from the pilot study have confirmed that the NUI
Dredged Material Process has demonstrated the ability to reduce target contaminant
levels in dredged material from the New York/New Jersey Harbor to levels below
NRSCC levels. In addition to the material being below TCLP criteria, is significant in
that it is by these standards that the processed material is measured for potential
upland beneficial reuses, such as daily landfill cover and brownfields remediation
material. In addition, contaminant levels that exceeded the RSCC in the sediment feed
were reduced below the RSCC limits.
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NUIEG’s innovative technology represents a low-cost approach to the creation of
upland beneficial reuse products from New York/New Jersey Harbor dredged material.
Furthermore, the process is non-thermal and runs at ambient temperature and
pressure.

To further demonstrate the ability of the NUI Dredged Material Process to reduce
contaminant levels and create beneficial use products, NUIEG intends to develop a
demonstration facility, as prescribed by NJMR'’s 1998 RFP. This larger-scale facility,
which will process at least 30,000 cubic yards of dredged material, will provide NUIEG
the opportunity to apply its technology to a wider range of sediment contaminant levels
than those used in the pilot study. In addition, the demonstration project will allow a
better assessment of the cost-effectiveness of the technology to be made, in keeping
with the goals of the RFP to produce a commercially viable decontamination process
capable of treating sediments at a commercial scale for $35 per cubic yard.

Figure 5 presents our current conceptual process block flow diagram for the
Demonstration Facility. The core objectives of the demonstration plant remain aligned
with those of the NUIEG Pilot Study (dewatering, contaminant reduction, and beneficial
use), with the core elements in the plant including:

+ Sediment Dewatering Unit

¢ Addition of Oxidizing Agent(s)

+ Beneficial Use Addition System
The resuits presented in this report clearly demonstrate that the NUI Dredged Material
Process has the ability to reduce organic chemical contaminants in dredged material

from the New York/New Jersey Harbor. As such, the NUI Dredged Material Process
warrants further evaluation as part of the NJMR Demonstration Program.
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1.0 Introduction

In an effort to promote the development of new technologies to process contaminated
dredged materials in a manner that renders them useful, known as beneficial use, the
Office of New Jersey Maritime Resources (NJMR) in 1998 began a program of funding
demonstrations of new technologies, with the goal of having successful technologies
establish permanent commercial-scale, cost-effective processing facilities to serve the
Harbor.

NU! Environmental Group, Inc., (NUIEG) was among those selected by NJMR to
demonstrate a new and innovative technology to process dredged material into
marketable end products. The overall scope of the NJMR-sponsored project involves two
principal tasks, a pilot study and a larger-scale demonstration project. The initial stage of
the project consisted of a pilot study to demonstrate the effectiveness of the NUI
Dredged Material Process to convert dredged material into marketable beneficial use
products. This was to be accomplished by reducing contaminants in the dredged
material to acceptable levels for the proposed end uses and to satisfy requirements set
forth by the State of New Jersey. This report presents the results of the NUIEG Pilot
Study, and provides conclusions related to the success of the pilot study and
recommendations for continuance to the demonstration project phase.

1.1 Project Background

In March of 1998, NJMR issued a request for proposals (RFP) for the
demonstration of new and innovative technologies for the decontamination of
dredged material that would result in an end product that could serve a
beneficial use. NUIEG responded to the RFP, and was selected as one of the
contractors to perform a pilot study and develop a demonstration-scale facility
to evaluate their processing technology under the terms outlined in the RFP.

1.1.1 NJMR Program

The NJMR Sediment Decontamination Demonstration Project, as
described in the RFP dated March 4, 1998, includes two principal tasks,
a pilot study and a demonstration project.
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1.1.1.1  Pilot Study

The RFP issued by NJMR called for a pilot study facility
capable of processing a minimum of 200 gallons of dredged
materials, to be provided to the contractor by NJMR. The
purpose of the pilot study is to prove the effectiveness of the
processing technology on a small-scale before proceeding to
the larger-scale demonstration facility. Dredged material for
the pilot study, taken from the Stratus Petroleum site in Newark,
New Jersey, was provided by NJMR.

1.1.1.2 Demonstration Project

For the demonstration portion of the project, the RFP stipulated
that a larger-scale facility, based on the technology used in the
pilot study, be constructed on a waterfront site adjacent to New
Jersey waters within the New York/New Jersey Port District.
This demonstration-scale facility would be required to process
between 30,000 and 150,000 cubic yards, in order to show that
the technology could feasibly be utilized in a cost-effective
manner at a commercial scale.

1.2 Project Organization
1.2.1 Program Manager — NUI Environmental Group, Inc.

The pilot study was managed by NUIEG, a subsidiary of NUI Corporation,
Inc. NU! is a multi-state gas distribution sales and services company
based in Bedminster, New Jersey, with a history of nearly 150 years of
service to the New Jersey community.

Qverseeing the pilot study for NUIEG as Project Executive was Michael
Behan, President of NUIEG. Mr. Behan has held management positions
at NUI for nearly 20 years, and presently serves as an executive officer of
NUi Corporation.

The project manager for NUIEG was Daniel J. Edwards, vice president of
NUI Environmental Group, Inc. Mr. Edwards has extensive experience in
the management and commercialization of new products and
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technologies, and is responsible for NUIEG's New York/New Jersey
Harbor Project, which includes activities directed toward the design,
construction and operation of a regional, permanent, full-scale dredged
material processing decontamination and transfer facility.

Joseph Kelly managed on-site operations for the NUIEG Pilot Study. Mr.
Kefly, a chemical and environmental engineer, has over 30 years of
industry experience in process engineering, operations, and business
planning. As site manager, he was responsible for the overall execution
of the pilot study in accordance with the project’s work plan as approved
by NJMR and the New Jersey Department of Environmental Protection
(NJDEP). Mr. Kelly has served as a consultant to NUIEG since 1997,
assisting in the engineering, environmental and business development
arenas.

William Poole coordinated daily site activities for the pilot study as site
superintendent. Mr. Poole has over 30 years of government service, most
recently with the United States Defense Department, as an engineering
technician, master mechanic, and machinist. Since retiring from the
Defense Department in 1996, Mr. Poole has worked as an independent
consultant provided technical, inspection and operating services to
clients such as NUIEG.

1.2.2 Engineering Consultant — Parsons Brinckerhoff Quade & Douglas, Inc.

Parsons Brinckerhoff (PB) is a New York City-based engineering firm with
over a century of expertise in marine and coastal engineering, including
waterfront construction, permitting, and dredging. PB served as the
general engineering consultant for the NUIEG Pilot Study, providing
engineering and permitting services for the facility, and supervising
environmental and geotechnical testing efforts throughout the study.
PB's dredging project experience includes feasibility studies,
engineering, design and construction supervision of upland and
nearshore confined disposal facilties (CDFs), artificial islands,
stabilization/ solidification processes, and decontamination technology
facility developments. A number of PB-designed CDFs were reclaimed
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and are being beneficially used as wetlands, container terminals, airport
storage areas and tunnel portal islands.

Leading the effort for PB was Vahan Tanal, P.E., vice president and
director of the firm's marine and coastal engineering division. Mr. Tanal
has over 30 years of experience in the field of geotechnical engineering,
with special expertise in dredging, CDF design, and the beneficial use of
amended contaminated dredged material. He has been instrumental in
the design and construction of several large-scale stabilization/
solidification and CDF projects, including the Boston Central Artery
Dredged Material Disposal program, and the Fort McHenry Tunnel
Nearshore Confined Disposal Facility project. Assisting Mr. Tanal in PB's
efforts for the NUIEG Pilot Study were several experienced professionals,
including:

e Jeff Schechtman, P.E., a senior marine structural engineer with 6
years of experience in the design and construction of marine facilities.
Mr. Schechtman provided engineering services related to the
development of the facilities, including cost estimating, and
coordinated the efforts of the pilot study participants.

e Andrea Rosenthal, a chemical and environmental engineer with PB,
led the permitting efforts for the facility. Ms. Rosenthal has extensive
experience in the preparation of environmental documents including
permit applications, environmental impact statements (EISs), and
environmental assessments (EAs). She has been in close contact
with the permitting agencies with jurisdiction over the pilot study
facilities for this project for the past year.

1.2.3 Technology Consuitant — Foster Wheeler Environmental Corporation

Foster Wheeler Environmental Corporation (FWENC) served as the
technology consultant for the pilot study, providing assistance in
development of the pilot test program, evaluation of the analytical results,
preparation of the engineering level material balances, and contributing
to the final report.
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Foster Wheeler Environmental Corporation is an international, fuil-service
environmental consulting, engineering, and remediation contractor
providing comprehensive environmental services in all aspects of
hazardous and nonhazardous waste management. FWENC’s dredging
project experience covers a number of projects on both the East and
West Coast including the New Bedford Harbor Project.

Leading the effort for FWENC was Bruce McCiellan as Project Director.
Mr. McClellan has over 28 years of experience in civil engineering
projects including port development and associated dredging projects.
Assisting Mr. McClelian in FWENC’s efforts for the NUIEG Pilot Study
were several experienced professionals including:

¢ Roger Gaire, P.E., a principal engineer with over 41 years
experience in process engineering, environmental engineering,
dredging and dredge related activities. Mr. Gaire developed the
engineering level material balances.

e Dr. Peter Dunlop, a senior consulting engineer with over 26 years
experience in civil and environmental projects in both engineering
and design, and construction management. Dr. Dunlop is
currently serving as a consultant to the Port Authority of New York
and New Jersey in the area of dredging and dredged material
disposal. Dr. Dunlop provided technical assistance in developing
the Pilot Study report with focus on the nature and characteristics
of NY/NJ Harbor sediments.

* Robert Hopman, P.E., a senior consulting engineer with over 30
years experience in navigation, dredging and dredge related
activities. Mr. Hopman provided assistance in developing the Pilot
Study with focus on the dredged sediment handling and treatment
aspects.

¢ (Gregory Hartman, P.E, a senior consulting engineer with 31 years
experience in all aspects of waterway engineering with emphasis
on dredging and disposal, and contaminated sediment
remediation. Mr. Hartman provided assistance in developing the
pilot sampling and analysis plan and review of the test results of
the sediment treatment.

February 2002 5

MAXUS2367386



NUIEG Sediment Decontamination Demonsiration Project Pilot Study Report

1.2.4 Testing Laboratories

Converse Consultants and Environmental Testing Laboratory (ETL)
performed the geotechnical and environmental testing, respectively, for
the pilot study. Both laboratories worked under subcontract to Parsons
Brinckerhoff.

Converse Consuitants has been involved in numerous recent dredging
and dredged material treatment projects in the New York/New Jersey
Harbor, and provided field services including environmentai monitoring,
and physical testing of the dredged material to assess its suitability for
the proposed beneficial end uses. Converse alsc was responsible for the
environmental and geotechnical sampling and shipping, as well as
preparation and enforcement of the Health and Safety Plan (HASP).
Donald Smith was Converse Consuitants’ Field Sampling Manager and
Sinnadurai {Nathan) Sockanathan served as Converse Consultants’
Quality Assurance (QA) Officer.

Environmental Testing Laboratories (ETL) of Farmingdale, NY (NJ
Certification Number: 73812) and their testing partner Pace Analytical
Services of Minneapolis, Minnesota. (NJ Certification Number: 63002)
performed the environmental testing for the NUIEG Pilot Study. Pace
Analytical Services performed the analysis for dioxins and furans, while
ETL conducted all of the other analytical tests. Remo Gigante served as
ETL's Program Manager, Peggy Paragoris served as Laboratory
Manager, and Eleni Stavroulakis was ETL's Laboratory QA Officer.
Chuck Sueper was Program and Laboratory Manager, and Steve Hannan
served as QA Officer for Pace Analytical Services.

1.2.5 Independent Data Validation — Data/Analysis Technologies, Inc.

Data/Analysis Technologies (DAT) performed independent data
validation for the pilot study. Situated in Plain City, Ohio, DAT was
founded in 1990. Dr. Ronald K. Mitchum, Ph.D. served as DAT’s project
director for the NUIEG Pilot Study. Dr. Mitchum is an internationally
recognized expert in the analytical chemistry and mass spectrometry of
trace contaminants, EPA priority pollutants and quality assurance
procedures. While directing the Quality Assurance Division of the U.S.
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Environmental Protection Agency (EPA) in Las Vegas, Nevada, Dr.
Mitchum led the development of regulatory methods and associated
quality assurance procedures presently in use today by the EPA for
measuring toxic organic compounds in hazardous waste matrices, air,
soil and tissue. These methods have served as the basis for EPA
regulatory activities in quality assurance and the monitoring area.

1.3  Project Objectives
1.3.1 Sediment Dewatering

One of the key challenges in the processing of dredged material for
beneficial use is reducing the natural moisture content of the dredged
material. Dredged sediments from the New York/New Jersey Harbor
typically have a moisture content on the order of 100% to 250%, with
moisture content being defined as the ratio of the weight of water to the
weight of solids. Sediment of this nature is highly plastic and very difficult
to work with, earning it the nickname “black mayonnaise”. A reduction in
the moisture content of the material resuits in improved mechanical
properties (workability, compactibility) of the material, which are critical to
the successful beneficial use of the material. Dewatering is a core
component of the NUI Dredged Materiat Process, and one of the primary
objectives of the NUIEG Pilot Study was to assess the effectiveness of the
dewatering process.

1.3.2 Contaminant Reduction

Much of the dredged material from the Harbor has been contaminated to
some degree by past municipal and/or industrial discharges to the
Harbor's waterways, thereby complicating the issue of disposal of these
sediments. An alternative to disposal is the beneficial use of this material,
which requires processing such that it can be reused as a commercial
product. For this reuse to be permitted, however, the level of
contamination existing in the material often needs to be reduced to meet
a regulatory threshold and allay environmental concerns. In New Jersey,
the applicable thresholds are the New Jersey Non-Residential Direct
Contact Soil Cleanup Criteria (NRSCC) and the New Jersey Residential
Direct Contact Soil Cleanup Criteria (RSCC), with the applicability of
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these thresholds depending on the intended beneficial use for the
material. Contaminant reduction is a core component of the NUI
Dredged Material Process. Consequently, a second objective of
NUIEG's Pilot Study was to assess the effectiveness of the process to
reduce target contaminants to levels below the applicable thresholds
(NRSCC or RSCC) for the proposed beneficial use.

1.3.3 Beneficial Use

Estimated dredging requirement of up to 6,000,000 cubic yards per year
in the New York/New Jersey Harbor have resulted in a disposal crisis in
the Harbor in recent years. The proposed deepening of the Harbor
would increase this quantity even further. As a consequence, dredging
in the NY/NJ Harbor has been severely curtailed and the resulting
accumulation of sediment interferes with shipping lanes and threatens the
survival of the NY/NJ Harbor as a principal shipping center. In the
interest of solving this problem, significant emphasis has been placed on
beneficial use of dredged material, in which dredged material is
processed such that it can be used in a productive manner as opposed
to merely being disposed. In addition to generating a productive use
from material that would otherwise be disposed of as waste, beneficial
use has the potential to substantially reduce net dredging costs in the
Harbor. It is in this context that NUIEG has established its objective,
consistent with the goals of the NJMR RFP, for the development of a cost-
effective processing technology that can produce a marketable beneficial
use product at a commercial scale with a net cost of not more than $35
per cubic yard.

2.0 NUIEG Technology Pilot Process Description

The NUI Dredged Material Process has been developed to convert contaminated
dredged material into a beneficial use product. The principal elements of the
technology are moisture conditioning or dewatering, chemical oxidation for
contaminant reduction and beneficial use conditioning. For the pilot study, the NUI
Process was implemented in a batch process, as shown in the process flow diagrams
(PFDs) presented as Figures 1 and 2. The pilot process achieved contaminant
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reductions via addition of a chemical oxidant, potassium permanganate (KMnQOy), in an
ionized water solution and dewatering by simple air-drying facilitated by manual
mixing.

The following provides a summary of process employed during the NUIEG Pilot Study
to assess the contaminant reduction and dewatering capabilities of the NUI Process.

2.1 Dredged Material Dewatering

An important aspect of the beneficial use program is the ability to significantly reduce
the water content of the dredged material to enhance its physical/ mechanical
properties. The NU! Process incorporates dewatering as a core element in the overall
process and has maodified its process flow scheme to include several approaches to
this key step, depending to some degree on the scale of the operation.

For the purposes of the pilot-scale tests, simple air-drying facilitated by mechanical
mixing was employed as the dewatering step to achieve the needed reduction of the
raw sediment’s initial water content. This approach was taken during the pilot study
due to the relatively small volume of material to be processed (approximately 3 cubic
yards). In addition, this approach allowed NUIEG to assess if air-drying would be a
viable approach to dewatering during large-scale operations. The wet sediment was
spread out in pans to dry and periodically manually mixed and re-spread in the pans
for continued drying. The approach during the pilot study also provided a simple
method for mixing in the chemical oxidant and achieving as uniform a mixture as
practical, recognizing the inherent heterogeneity of the sediment.

The amount of water evaporated can be determined from the water content in the
process streams detailed in the Engineering Material Balances shown in Tables 1 10 6.
The air-drying technique of dewatering employed in the pilot study successfully
reduced the moisture content in the sediment. Accelerated air-drying of the sediment
was expected to be achieved through the recycling of partially dried processed
material from the previous batch by mixing it with fresh wet sediment feed. This is a
commercially-proven technigue used in land farming treatment of municipal sludge.

Large-scale air-drying to dewater the sediment is not planned for the Demonstration
Project because we found from the pilot tests that the time required and the large land
area required to achieve dewatering by air-drying was uneconomical. ~ Therefore, for
the NUIEG Demonstration Project, the NU! Process will utilize a mechanical method of
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dewatering such as a belt filter press or centrifuge. This is further discussed in Section
5.2.1.

2.2 Chemical Oxidant Addition

Chemical oxidant addition was achieved during the pilot study using a solution of
KMnO, in ionized water. The addition of KMnO, was achieved using a 12-cubic-foot,
12-horsepower mortar mixer (Stone Construction Equipment Company, Model
No.1285PM) for each of the six batches as shown in the process flow diagrams. This
method of oxidant addition allowed, at the pilot-scale, the greatest degree of quality
control over the amount added and achieved a reasonable degree of homogenization,
thereby keeping down chemical oxidant cost. The target dosage of KMnO4 was based
on preliminary bench-scale tests conducted by a supplier of KMnO,. The bench-scale
tests used samples of dredged material from the New York/New Jersey Harbor
supplied by NJMR and provided a preliminary basis for NUIEG to estimate the addition
rate required for the pilot study. The dosage was estimated to be about 6,000 parts
per million (ppm) by weight of the dry solids content of the feed material.

The ionized water dosage for Batches 1, 2 and 3 of Run 1 were 15.5, 35 and 25 gallons
respectively, and for Run 2 were 7, 14 and 14 gallons respectively. These dosage
quantities are shown in detail in the material balances (Tables 1 through 6).

NUIEG projected a required reaction time for oxidation of organics in the range of
several hours, based on the body of available technical information. Because the pilot
study also required the dredged material to be dried, the actual time between the
sampling for before and after results was longer. The times for each of the three
batches in Run 1 were about 72 hours, and for the three batches in Run 2 the times
were 9 to 18 days because all of the sediment drying occurred after KMnO, addition.

2.3  Beneficial Use Conditioning

In addition to the process elements applied in the pilot study, stabilizing agents (such
as pozzolanic additives) may be employed as needed in the Demonstration Project to
achieve the desired beneficial use characteristics. Pozzolanic additives have been
widely used as stabilizing agents on New York and New Jersey Harbor dredged
material and their ability to enhance the physical characteristics of these materials has
been established. Given the successfully demonstrated track record of pozzolanic
agents and the small volume of dredged material handled, this element of the NUI
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technology was not executed during the pilot study. A further discussion of beneficial
use conditioning is presented in Section 5.2.3.

2.4  Pilot Facility Equipment

The following comprises the primary equipment utilized in the NUIEG Pilot Study:

e Twelve-cubic-foot, 12-horsepower mortar mixer (Stone Construction Equipment
Company, Model No.1285 PM), used periodically to either homogenize the
sediment or to mix the KMnQj4 solution into the sediment;

e 400-pound capacity platform scale (Pelouze, Model No0.4040), used to keep
track of the weights of sediment throughout the various process steps for the
Engineering Material Balances;

e 16-cubic-foot drying pans (Jackson No.45 Cement Mixing Box), used for air-
drying of the wet sediment;

* lon Collider™ unit, provided by Big Blue, used to ionize the water utilized in the
process;

¢ Propane powered fork lift, 7 feet high and 7 feet long with 42-inch-long forks,
used to move drums of sediment through the process;

e 30-gallon drum lifter adapter for forklift;

e Yo-horsepower gas-powered cultivator, used to mix (i.e. turn over) the sediment
to accelerate drying; and

¢ Drying lab for monitoring sediment moisture content (located inside the drying
room). Drying Procedure used to track moisture content in small sediment
samples was in accordance with ASTM 2216.

3.0 Pilot Study Project Activities
3.1 Project Planning
3.1.1 Project Plans and Documents

The pilot study was conducted from February 13 to May 7, 2001 in accordance
with the NJMR- and NJDEP-approved Pilot Study Work Plan (Work Plan),
submitted to NJMR in July 2000. The Work Plan included a description of the

February 2002 11

MAXUS2367392



NUIEG Sediment Decontamination Demonstration Project Pilot Study Report

process, project site and costs; an analytical and physical sampling and
analysis plan; and a health and safety plan.

3.1.2 Site Selection

The NUIEG Pilot Study was conducted at the Elizabethtown Gas Facility ocated
on Erie Street in Elizabeth, New Jersey. This site was chosen because it is
owned by NUIEG's parent, NUI Corporation, thereby facilitating establishment of
the temporary pilot facility. In addition, because the site contains an active utility
operation, the desired level of site security and access control measures were
already in place.

3.1.3 Permits

The NUIEG Pilot Study facility did not incorporate any permanent structures, nor
did the process generate point source air emissions or result in discharges to
surface water or groundwater. Consequently, permits were not required for the
pilot study.

3.2  Site Access and Security

Access to the site of NUIEG's pilot study was through the NU! Elizabethtown
Gas facility's main gate near the intersection of Erie Street and Florida Avenue in
Elizabeth, New Jersey. An electronic gate controlled site access, and all
participants and visitors to the NUIEG pilot facility during business hours were
required to sign in with security personnel prior to entering the site. All NUIEG
personnel and visitors were required to notify security personnel when exiting
the facility as well. Access to the site during evenings and weekends was
limited to NUIEG personnel conducting the Pilot Study.

In the event that NUIEG personnel worked alone at the pilot facility, the following
procedure was implemented to ensure their safety:

¢ Field personnel would check in at the security desk and notify security
personnel that they would be working alone at the facility;

o The field personnel’s cellular phone number was provided to security
personnel. This cell phone remained activated at all times while the field
personnel was working alone at the facility;
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e All health & safety requirements as specified in the project HASP were
strictly followed.

e Field personnel would check in with security personnel at two-hour
intervals when working alone on-site. If the field personnel failed to check
in, the security personnel would call the field personnel to verify their
safety; and

e Field personnel would check out at the security desk upon leaving the
facility.

3.3  Site Preparation

The NUIEG Pilot Study utilized two buildings; one existing and one newly constructed
pre-engineered building. The concrete floors of the both buildings, and the area
between them, were covered with two separate liners with a berm around their
perimeter. The bottom liner was a 20-foot-wide, 6-mil polyethylene sheet, and the top
liner was 10-foot-wide, 60-mil rubber roofing membrane with a 4" overlap and sealed at
all the seams.

3.3.1 Buildings

The existing building is a 31-foot by 15-foot cinderblock building with a 2-
foot square louvered air intake and a 10-inch exhaust fan. The building'’s
floor is concrete, and inciudes heating pipes. In addition, portable air
heaters were utilized to create an environment approximating the regional
annual average ambient air temperature. This building was used as a
drying room to avoid freezing conditions during cold weather. This room
also contained the ionization system used to develop ionized water and
KMnQj, solution.

The new temporary building constructed for the pilot study was erected
15 feet from the drying room on a smooth existing 74-foot by 43-foot
concrete slab, which was the previous site for two large gas processors.
The new building was designed and constructed for use as a process
building for the decontamination pilot study. Features of the temporary
process building include:
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o Pre-engineered temporary steel building, 30 feet long by 20 feet
wide, with 10 feet clear to the underside of the main room support
steel;

e 26-gauge galvanized steet panel walls and roof, insulated and
sealed with white vinyl tape;

« One large chain-operated overhead door, 8 feet high by 8 feet
wide, for forklift access on the front end of the building;

« Two personnel doors, 3 feet by 7 feet at the front and back of the
building;

e One 18-inch square electrically-operated intake louver;

e One exhaust fan rated to produce 20 exchanges per hour with
static operated exhaust louver (1-foot diameter);

o Fluorescent lighting to produce minimum 20-foot candles,

e Two 5-kw electric unit heaters, 440v in overhead to maintain
ambient temperature with thermostat; and

e Two 120-v 60-hz outlets, one at each end of the building.
3.3.2 Office Facilities and Utilities
A mobile field office trailer, 44 feet long by 10 feet wide, was rented for
the pilot study. The trailer contained two separate offices complete with:
e 10 long desk areas
« Two separate phone lines
e One separate fax phone line and fax machine
« Electric service
e Computer with internet access and printer
e Table and chairs for conference room
o Refrigerator
e Heat and or air conditioning

o Drafting table
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e Storage room
3.4 Materials Handling and Preparation
3.4.1 Source Material Selection and Dredging

The dredged material used in the NUIEG Pilot Study was obtained from
the Stratus Petroleum site, located in Newark, New Jersey at the
confluence of the Upper Newark Bay and the Lower Passaic River, as
shown in Figure 3. The material was provided by NJMR and is reported
by NJMR to be representative of typical dredged material from the New
York/New Jersey Harbor. The dredged material, which had been stored
in an open-hopper scow, was received at the site in 30-gallon barrels.
NJMR reconstituted the dredged material with dredge site water prior to
placing it in the barrels. Approximately 1,300 gallons were provided to
NUIEG for the pilot study, of which approximately 650 gallons were
processing during the pilot study. An additional 60 galtons were used to
determine the operating parameters for the facility equipment, and the
remainder was used by NUIEG in our efforts to further improve the
process. Characterization of the material is presented in Section 4.1 of
this report.

3.4.2 Dredged Material Preparation

NUIEG took considerable measures to minimize the variability of raw
dredged material feed for each of the six batches to be processed during
the study. The following procedure was used (see Figure 4 for graphical
depiction of procedure):

e Twenty-two (22) drums of raw dredged material, representing
approximately 660 gallons, were opened and distributed evenly to
six pans;

e The contents of the pans were mixed in a 12-cubic-foot mortar
mixer to homogenize the material in each pan;

o Twenty-four (24) drums, each containing 27 1o 28 gallons of
material were then filled with the contents of the six pans; and
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e Six batches of homogenized material were then created by
grouping four drums containing material from different pans.

The resulting batches, containing approximately 108 gallons each, were
then named according to the following convention:

e R1/B1-Run 1, Batch 1
e R1/B2-Run 1, Batch 2
s R1/B3-Run 1, Batch 3
e R2/B1-Run 2, Batch 1
e R2/B2-Run 2, Batch 2
¢ R2/B3-Run 2, Batch 3

3.5 Material Processing
351 Run 1and 2 - Field Processing Procedures

Two treatment runs were performed, with each run consisting of three
batches. Figures 1 and 2 present process flow diagrams of the batch
procedure used by NUIEG to process the dredged material for the pilot
study, with Figures 1A through 1D corresponding to Run 1 procedures
and Figures 2A through 2D representing procedures for Run 2. A
process description is presented below. Detailed process log sheets for
all runs and batches are presented in the Summary of Field Program
(Appendix E).

The two runs generally employed the same basic procedures, which
included manual mixing and air drying as the dewatering step to achieve
the desired moisture content and applying the KMnQ, for
decontamination. To accelerate the dewatering element of the NUI
Process during each run in the pilot study, dried material from the first
and second batches was combined with wet material of the subsequent
batches. This “recycling” of the previously dried material with fresh wet
material, is a common practice used to reduce the time required for
dewatering sewage sludge in land-farming operations. The procedures
followed in each of the two Runs are described below and the sequential
steps for each run are shown in Figures 1 and 2.
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Run No. 1

In Batch 1, the ‘starter batch’, raw sediment feed was first dried and then
blended with KMnQOy4 in an ionized water solution for decontamination and
further drying to establish a sufficiently dry, processed sediment. This
dried material was used to accelerate the dewatering process in the next
batch by recycling and mixing with fresh, wet sediment for Batch 2.

in Batches 2 and 3 of Run 1, the dried recycle material from the previous
batch was first blended with raw wet sediment feed and the combined
feed plus recycle were dried to about 70% solids by weight before being
blended with KMnO, and ionized water for decontamination and further
dried to achieve the desired water content.  Unfortunately, the
mechanical mixer jammed during this step and could not blend the dried
solids with the KMnO, solution without the addition of more water to
reduce the viscosity of the mix. This precluded determining whether
recycling of dried material was effective in accelerating the drying cycle.

Run No. 2

As was the case for Run 1, Batch 1 was the ‘starter batch’; however, in
this run, the KMnO, solution was applied to the wet sediment and the
combined mixture was allowed to dry to the desired water content.

In Batches 2 and 3 of Run 2, dried recycle material from the previous
batch was mixed with wet feed and the KMnQ, solution was added to this
mixture immediately after it was determined that the wet feed plus recycle
were thoroughly blended. The blended material was then allowed to
react and dry.

The drying curves for Run 2, attached in Appendix E, although very
approximate in accuracy (due to the difficulty of obtaining representative
samples during the drying cycle), indicate that for batches 2 & 3
(employing dried recycle sediment) to reach a moisture end point of 30 -
40% on a dry solids basis the drying time ranged from 14 to 18 days, with
an average of 15.4 days. The drying curve data further indicate that, on
average, there appeared to be about a 17% reduction in drying time for
Batches 2 and 3 as compared to Batch 1
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3.5.1.1 Run 1 Field Processing Procedures: Batch No. 1

Due to limitations of the processing equipment, two half-
batches of 54 gallons each (i.e. two drums filled with 27 gallons
each) of wet raw dredged material were sequentially screened
to remove debris and oversize material, weighed and then
mixed for a minimum of 20 minutes to ensure uniformity (note
that no debris or oversize material was produced). After
mixing, each half-batch of material was sampled (R1/81/S1A &
R1/B1/S1B), and then the samples were composited into a
single sample (R1/B1/S1).  This composite sample was
submitted to ETL for analytical testing.

The mixed, wet sediment from each half-batch was then placed
in one of the Jackson drying pans and moved into the drying
room. When evenly spread out in the pan, the wet material was
about eight inches deep. The material in the pans was tilled at
regular intervals and the moisture content was taken frequently
in order to develop sediment drying curves (see Appendix E).
Drying logs were maintained to track drying rate as a function
of temperature and humidity. The initial drying procedure
called for the moisture content of the dredged material to be
reduced to 30-35% by weight, where the moisture content (%)
is calculated as the weight of moisture divided by the weight of
dry solids times one hundred.

After drying, the material from each half-batch was placed
back in the two drums and weighed. It was then placed back
in the mixer, one drum at a time, because the mixer could not
handle the combined volume of two drums of dry sediment.
The recommended dosage of potassium permanganate and
ionized water, consisting of approximately three to nine galions
of ionized water and 14 ounces of potassium permanganate
(KMnO,), was then added to the mixer and blended for a
minimum of 20 minutes. The amount of ionized water added
generally was determined by the amount required for thorough
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mixing that would eliminate the formation of lumps in the
sediment.

The half-batches (consisting of two drums each) of treated
sediment were again placed into two Jackson pans, manually
mixed, and then moved into the drying room where the
processing reactions and drying occurred. As before, the
dredged material was tilled regularly to promote the drying
process. The process reactions were expected to be complete
within a few hours, but a minimum of 48 hours was provided. [f
after 48 hours the moisture content was greater than 40% by
weight, additional drying time was provided. After thorough
mixing in the pans as a result of the extensive tilling, two
samples (R1/B1/S2A & R1/B1/S2B) were taken and then
composited into a single sample (R1/B1/52). This resulting
composite sample was then submitted to ETL for analytical
testing.

At the completion of Batch 1 processing, the treated material
from the two half-batches was placed back into four drums and
weighed. These drums were then readied for use as recycle
material in Run 1, Batch 2.

3.5.1.2 Run 1 Field Processing Procedures: Batch No. 2

Batch No. 2 was divided into four quarter-batches of roughly 27
gallons of raw wet material each due to the limited size of the
processing equipment. These quarter-batches were
sequentially screened to remove debris, weighed, mixed for a
minimum of 20 minutes to ensure uniformity, and then sampled
(R1/B2/S3A; -S3B; -S3C; and -S3D). The four S3A/B/C/D
samples were composited into a single sample (R1/B2/S1).
This resulting composite sample was then submitted to ETL for
analytical testing.

For each quarter-batch, one drum of dry KMnO.-treated
sediment was next added to the raw wet material already in the
mixer, and the combined material was again mixed for 20
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minutes, sampled (R1/B2/S4A; -S4B, -S4C; and -S4D), placed
in a drying pan, and then moved into the drying room where the
drying procedure used during Batch No. 1 again was followed.
The four S4A/B/C/D samples were composited into a single
sample (R1/B2/S2). The resulting composite sample was then
submitted to ETL for analytical testing.

After drying, the sediment from each quarter-batch was placed
back in the two drums and weighed. Then it was placed back
in the mixer, one drum at a time (because the mixer could not
handle two drums of dry sediment) where the recommended
dosage potassium permanganate solution (containing 14
ounces of KMnQ,) for each drum was added and blended for a
minimum of 20 minutes. Note, as in Batch No. 1, that the
amount of ionized water added was determined by the amount
required for thorough mixing.

The four quarter-batches (of two drums each) of treated
material were again placed in the drying pans, manually mixed,
and then moved into the drying room where the
decontamination reactions and drying proceeded as in Batch
No. 1. At the end of the reaction/drying period, samples
(R1/B2/SBA; -S5B; -S5C; and -S5D) were taken and
composited into a single sample (R1/B2/53). This resulting
composite sample was then submitted to ETL for analytical
testing.

At the completion of Batch No. 2, the treated material was
placed in eight drums and weighed. Four drums were then
readied for use as recycle in Batch No. 3, and the other four
drums were stored as finished product.

3.5.1.3 Run 1 Field Processing Procedures: Batch No. 3

The process steps for Batch No. 3 were identical to those of
Batch No. 2, with the exception that the recycle material for
Batch No. 3 was derived from Batch No. 2.
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3.5.2 Run 2 Field Processing Procedure

Figures 2A through 2D present the process flow diagrams for Run No. 2.
Run No. 2 batch operations are similar to Run No. 1, with the exception
that the KMnO4 and ionized water were added during the first mix/blend
step as shown in the process flow diagrams.

3.6 Sample Management

All samples were collected according to the NJDEP Technical Requirements For Site
Remediation, N.J.A.C. 7:26E, and the NJDEPE Field Sampling Procedures Manual dated
May 1992. The standard sample analyses were conducted by a New Jersey certified
laboratory in accordance with NJDEP protocols. The laboratory data reports conformed
to the "Reduced Laboratory Deliverables Format'.

3.6.1 Sample Identification

Each sample taken during the pilot study was assigned a unique
identifier in order to allow the sample to be tracked through the sampling
and analysis process. The system used to identify samples consisted of
a three-part identifier, which included the following components:

¢ Run number from which the sample was taken (i.e. all samples
from the first run were given the primary identifier “R1");

e Batch number from which the sample was taken (i.e. all samples
from the second batch were given the secondary identifier “B2");
and

e Sample number (i.e. the first sample in a given batch was given
the sample number “S1").

Duplicate samples also were taken and submitted in accordance with the
project's QA/QC procedures. Consequently, each sample was assigned
an “-A” or “-B” identifier at the end of the sample number. As an
example, the third sample taken from the second batch of the first run
was given the identifier “R1/B2/S3-A", and its duplicate was given the
identifier “R1/B2/S3-B”.
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3.6.2 Sample Equipment and Tool Decontamination

Sampling equipment used in the NUIEG Pilot Study was decontaminated
prior to initial use, and between each subsequent use. Decontamination
of equipment was performed using a Hotsy-type pressure washer where
applicable and a Ligquinox (or equivalent) non-phosphate detergent. After
washing, the equipment was double-rinsed using distilled water and
allowed to air dry. In some cases, the equipment was dried with clean
paper towels.

3.6.3 Sample Packaging and Shipment

Samples were packaged in accordance with the NJDEP Technical
Requirements For Site Remediation, N.J.A.C. 7:26E, and the NJDEPE Field
Sampling Procedures Manual dated May 1992.

Accompanying each sample shipped was a chain-of-custody (COC)
form, completed by NUIEG field personnet, which included:

e Sample identification;
s Date and time that sample(s) was/were taken;
e Sampling method;

« Description of number and type of container(s} containing
sample(s); and

« |dentification of analyses to be performed on sample(s).

After being packaged, samples were shipped via UPS next-day air to the
appropriate laboratory for analysis.

3.7 Testing Procedures
3.7.1 Startup

Prior to beginning the NUIEG Pilot Study, two 30-gallon drums of dredged
material were used to test and troubleshoot the process equipment and
to set the operating parameters for the study, such as batch size and the
operating speed for the mortar mixer.
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3.7.2 Pilot Study Testing

Two types of testing were conducted during the pilot study — analytical
and geotechnical. Analytical tests were conducted to determine the
levels of target contaminants in the process feed sediment (input
dredged material) and the levels after processing. This information was
used to evaluate the process effectiveness at reducing contaminant
levels.

Thirty-four (34) samples were taken and analyzed for both analytical and
geotechnical parameters during the course of the NUIEG Pilot Study,
including two samples (original and duplicate) taken at each of eight (8)
sampling points in Run 1 and Run 2, as well as a raw make-up water
sample (original and duplicate). The sampling points were selected such
that raw and processed material were sampied and analyzed in each
batch of each run in order to provide sufficient data to develop
engineering-level material balances and to evaluate the process’s
contaminant reduction efficiency. In addition, geotechnical testing was
performed on some samples to determine the physical properties of the
processed dredged material for use in evaluating potential beneficial
uses for the processed material.

In Batch 1 of each run, two sampling points were specified:

« Homogenized and screened sediment feed; and

o Batch 1 product (after treatment with KMnQO,4 and drying).
Because subsequent batches (2 and 3) of each Run included a recycle

step, three (3) sampling points were established for these batches,
including:

« Homogenized and screened sediment feed;
¢ Combined feed and recycle material; and
e Product (after treatment with KMnO,4 and drying).

A summary of the samples and tests performed on each sample is
presented in Table 7.
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3.7.2.1  Analytical Sampling & Testing Requirements

The Sampling and Analysis Pian (SAP) is detailed in Section 4.1
of the NJMR- and NJDEP-approved Pilot Study Work Pian
dated July 2000. Process flow diagrams (Figures 1 and 2) for
the pilot study identify the sample locations and the sampling
procedures used by NUIEG to prepare composite samples for
testing. Analytical methods used and sampling requirements
are shown in Table 8.

The sampling procedures are further detailed in the process
log sheets found in Appendix E. The associated Chain of
Custody forms for all the samples are found in Appendix B.
Results of the analytical testing are presented in Section 4 of
this report. Full analytical laboratory reports are presented in
Appendix C.

In addition to the sampling and testing requirements outlined in
the Work Plan, Scott Douglas, NJMR’s project manager,
requested that NUIEG perform air guality testing, known as
PUF (polyurethane foam) testing, to investigate the existence
and concentrations of semi-volatile organic compounds
(SVOCs) that may be present in the air in the vicinity of the raw
material and/or resulting from using the NUI process to treat the
dredged material. The request was made during a site visit
held on March 12, 2001. The results of this testing effort are
presented in Section 4.2.2.

3.7.2.2 Geotechnical Sampling & Testing Requirements

A geotechnical testing program was implemented for the pilot
study to determine the physical properties of the raw and
processed dredged material and the suitability of the treated
dredged material for the prescribed end use. The geotechnical
tests were performed in accordance with the American Society
of Testing Materials (ASTM) standards and include:

e Atterberg Limits — ASTM D4318
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e pH-ASTM D4972 or D3987
¢ Organic Content — ASTM D2974
e« Moisture Content (water content) - ASTM D2216
e Grain Size with Hydrometer - ASTM D422
e Chemical Testing
— Chloride Content {(CL) — ASTM D512
— Sulfate Content (SO3) - ASTM D516
- Resistivity - ASTM G57 (Soil Box)
Specific Gravity - ASTM D854

Solids Content - ASTM D2216, D854, and Volume
Determination

3.8 Documentation
3.8.1 Recording of Site Activities

The field superintendent, Bill Poole, recorded daily site activities on the
process log sheets (attached in Appendix E). These log sheets were
prepared prior to the start of the pilot study, with their primary purpose
being to guide the field personnel through the many steps required to
complete the pilot study. During each day's activities, the field
superintendent indicated progress of the study by checking off each
activity on the log sheets and adding comments (sample weights, etc.)
on the right-hand side of the log sheets.

3.8.2 Document Storage

Process log sheets, as well as other field communications, were stored in
the NUIEG administrative trailer in a locked filing cabinet throughout the
duration of the pilot study. Upon completion of the study, the files were
transferred to NUIEG’s offices in One Elizabethtown Plaza in Union, New
Jersey.
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3.9 QA/QC Procedures
3.9.1 Laboratory QA/QC Procedures

Samples received by the analytical testing laboratory (ETL) were
classified as QA/QC Level 3, an internal designation that indicates that
full data package results of the analyses performed were to be reviewed
by the analyst (lab technician), the lab supervisor, and ETL's QA/QC
department. Upon receiving the samples, ETL completed a chain of
custody (COC) document, indicating the number and type of containers
received for each sample as well as trip blanks, the temperature of the
samples upon receipt, and the analyses to be performed on each
sample. Once the analyses were completed and the results tables
generated, the data packages underwent QA/QC review as described in
ETL's Laboratory Work Quality Assurance Plan, attached as Appendix F.
ltems verified during the QA/QC review included:

e Numerical accuracy of reported results;

¢ Holding time requirements were met;

e Calibrations were performed as required;
e Tune specifications met QC criteria;

e Method blank results,

» Surrogate recoveries met QC criteria; and

e Internal standards were met.

3.9.2 Uses of Data

The pilot study analytical data (results) generated by ETL and Pace
Analytical Services are intended for use primarily in evaluating the
effectiveness of the NUI Process in reducing contaminant levels in the
dredged material processing during the study. These resulis also are
used, in conjunction with the results from geotechnical testing performed
by Converse Consultants, to assess the suitability of the processed
dredged material from the NUIEG Pilot Study for various potential end
users.
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3.10 Process Residuals Management
3.10.1 Oversized Material

Prior to homogenizing the raw dredged material as described in Section
3.4.2, NUIEG's field personnet screened the material in order o eliminate
any oversized material that could not be processed. During this
screening process, no oversized material was identified.

3.10.2 Wastewater Disposal

Due to the drying process, which utilized evaporation as the dewatering
method, the NUIEG Pilot Study generated no wastewater.

3.10.3 Raw and Processed Dredged Material

At the completion of the pilot study, the processed dredged material, as
well as any unused raw dredged material, was returned to the 30-gailon
barrels in which it was delivered, and placed into storage on the pilot
study site.

3.10.4 Other Solid Waste

Personal protective equipment, such as Tyvek clothing and nitrile gloves
were placed in plastic garbage bags and disposed as common waste.

4.0 Discussion of Results
41 Dredged Material Characterization
4.1.1 Physical Characterization

In order to determine the physical properties of the dredged material
being treated during the pilot study, a number of samples were taken at
different points along the process (see Figures 1 and 2) and sent to the
soils laboratory at Converse Consultants for analysis.

The physical properties of the samples, with the exception of natural
moisture content of the raw sediment samples, were consistent with each
other and with typical sediments found throughout New York/New Jersey
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Harbor. Natural moisture content for the raw sediment samples was on
the low end of the range of typical values in the Harbor, which normally
are approximately 100% to 250%. The dredged material provided to
NUIEG was not freshly dredged and was reconstituted with dredge site
water by NJMR prior to being placed in drums for delivery to NUIEG’s
pilot study site. The delay between dredging and processing, and the
subsequent reconstitution, is the most probable cause for the low natural
water content values for the raw sediment. These low values, however,
did not result in a negative impact on the results of the pilot study.

The fine-grained sediments processed during the NUIEG Pilot Study are
classified as organic silt (OH) in accordance with the Unified Soil
Classification System. Overall, physical properties for the samples,
summarized in Table 9, can be generalized by:

e 70% silt; 27.5% clay; and 2.5% sand;

s Specific gravity of 2.60;

e pHof7.0-7.5;

e Total Organic Content (TOC) of 6.7%,;

¢ Chioride content of 9,200 to 12,700 ppm (0.92 to 1.27%), and
« Sulfate content of 800 to 3,500 ppm (0.08 to 0.35%).

Appendix D presents a complete set of geotechnical laboratory test
results from Converse Consultants. Discussion of these test results in the
context of suitability for beneficial use is provided in Section 4.7.3.

4.1.2 Analytical Characterization

NUIEG’s approach in evaluating data from the pilot study was to track
only those target contaminants whose concentrations in the feed
sediment for the two pilot study runs were within one order of magnitude
of the New Jersey Residential Direct Contact Soil Clean-up Criteria
(RSCC). Of these analytes selected for evaluation, only the following
contaminants were present in the material at concentrations exceeding
the RSCC in at least one of the batches of raw material tested:

¢ Benzo(a)anthracene
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e Benzo(b)fluoranthene
+ Benzo(k)flucranthene
« Benzo(a)pyrene

e Total PCBs (combined Aroclors)

Benzo(a)pyrene was the only contaminant that also exceeded New
Jersey Non-Residential Direct Contact Soil Clean-up Criteria (NRSCC).
Contaminant levels in the pilot study dredged material are within the
typical range of contaminant levels found in New York/New Jersey Harbor
sediments.

4.2  Air Quality Monitoring and Testing Results

4.2.1 Air Monitoring

Field monitoring for particulates and volatile organic compounds (VOCs)
was performed at the pilot study facility using two MIE Data Ram
particulate meters deployed at the site and a PhotoVac MicroTip
photoionization detector (PID).

The particulate concentrations were monitored inside the drying room
and outside at a location just east of the drying room. The MIE meters
were calibrated daily with fresh air and the internal reference calibration
probe. Both meters also were checked daily for accuracy.

The PID was calibrated with fresh air and 103 ppm Isobutylene span gas
prior to each use and periodically during the day. Monitoring of VOCs
was performed at the following locations:

Raw dredged material in the mortar mixer;

e Process building breathing zone;

e Drying room;

e Dredged material in the drying pans; and

e Headspace in the sample jars, drums and ovens.

During the period from February 12, 2001 through February 27, 2001, no
elevated readings were noted during the operations at the pilot study
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facility. Consequently, the air monitoring effort was suspended after
February 27, 2001. Monitoring logs from the PID and MIE Data Ram
meters are included in the Summary of Field Program, attached as
Appendix E.

4.2.2 PUF Testing

During a site visit held on March 12, 2001, Scott Douglas of NJMR
requested that NUIEG perform air quality testing, known as PUF testing,
to investigate the existence and concentrations of semi-volatile organic
compounds (SVOCs) that may be present in the air in the vicinity of the
raw material andfor resulting from using the NU} process to treat the
dredged material.

PUF testing derives its name from the polyurethane foam (PUF) filter
sorbent media used in the coltection of samples for testing. Testing for
SVOCs using the PUF method requires the use of a modified TO-10A
cartridge, which is packed with a combination of XAD-2 and PUF sorbent
media. PUF sampling is performed by using a vacuum pump to pull air
through the packed cartridge, causing contaminants in the air sample to
adsorb on the surface of the filter. The entire cartridge is then shipped to
a laboratory where the analytes are recovered for analysis using either
heat or solvent extraction.

The PUF sampling program for the NUIEG Pilot Study was performed on
both raw feed sediment and dredged material treated with KMnO, on
May 7, 2001, using the protocols outlined in the “Guide to Sorbent-Based
Sampling” published by Air Toxics Ltd. of Folsom, California, the testing
laboratory selected for this program. The raw and treated sediment was
placed into two separate drying pans, with a surface area of
approximately 15 square feet each, and thoroughly mixed prior to testing.
Each pan was then covered with plastic sheeting, with a sampling
cartridge inserted under the sheeting and suspended approximately two
inches above the dredged material. The cartridges were connected to a
separate sampling train consisting of a Dwyer flow meter and a PVC
throttling manifold, which in turn were connected to a Gast electric
vacuum pump.
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An airflow rate of five liters per minute (Ipm) was maintained for four hours
through each of the sampling cartridges. The airflow rate was checked
and confirmed every 30 minutes during the test. Following sample
cotlection, the cartridges were properly labeled, stored in a chilled cooler,
and shipped via overnight delivery to Air Toxics Ltd in accordance with
the “Guide to Sorbent-Based Sampling” published by Air Toxics Ltd. This
document is included as Appendix G.

At Air Toxics, the analytes were recovered by solvent extraction (soxhlet
extraction via modified method 3540) and the samples were analyzed for
SVOCs using Modified EPA Method TO-13. The results of the analysis
are presented in Table 10 for the SVOC analytes selected for further
evaluation. The full laboratory report from Air Toxics is inciuded in
Appendix C of this report. The results presented in Table 10 and
Appendix C indicate that none of the targeted SVOCs was detected
above the laboratory reporting limits in either of the two samples. These
results, coupled with NUIEG's extrapolation of the data to reflect the
typical batch processing duration for the NUIEG Pilot Study (as
described in Table 10), confirm that the NUI Dredged Material Process as
implemented in the NUIEG Pilot Study does not pose a health and safety
concern related to SVOC emissions.

4.3  Summary of Pilot Study Testing Results

In evaluating results for contaminants with initial concentrations either exceeding the
NRSCC and RSCC, or within an order of magnitude of the RSCC, NUIEG developed
average total feed and product concentrations for each run to assess the pilot study
performance (i.e. percent reduction of contaminants on a concentration basis). The
average values were developed in a manner consistent with the compliance average
approach recommended by NJDEP for site remediation based on an article in the Site
Remediation News, Spring 1995 (“Compliance Averaging”, by Brian J. Sogorka,
BEERA). This method uses the average contaminant concentration to determine
compliance with NRSCC and RSCC, rather than the contaminant concentration of
individual samples. Although there is no reference in the article to the use of averaging
for upland beneficial use of treated sediment, NUIEG believes this is a practical and
technically sound approach for treated sediments since sediments can have an
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inherent variability in the analytical results similar to soils, and NUIEG's intended end
use is a manufactured soil product.

431

Sediment Feed (S1A and B) Contaminant Analyses for Runs 1 and 2

Tables 11 through 16 present the sediment feed contaminant analyses for
the six batches. A discussion of these analyses by contaminant group
follows.

4.3.1.1 Volatiles and Pesticides

In general these two sets of analytical parameters are not
present in raw dredged material at concentrations high enough
to be a concemn.

There were a few contaminant concentrations in the raw
materia!, shown in bold face numbers (in Tables 11 to 16) that
were above the Method Detection Limit (MDL). However, these
contaminants were at such low concentrations, i.e. orders of
magnitude below the RSCC, that tracking their percent
reduction during the pilot study testing was not justified.

4.3.1.2 Semivolatiles

In the raw dredged material there were 19 semi-volatile
constituents with concentrations above the MDL, and these are
again shown in bold face numbers (Tables 11 to 16). However,
only seven of these contaminants were at concentrations within
one order of magnitude of the RSCC. These contaminant
values were highlighted in Tables 11 to 16 and were used to
track the component mass balances and process performance
data presented in Tables 17 and 18. All the other semi-voiatiles
were orders of magnitude below the RSCC and therefore
tracking the process performance on these contaminants was
not justified. The seven tracked contaminants are listed below:

e Benzo(a)anthracene

¢ Benzo(b)fluoranthene
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¢ Benzo(k)fluoranthene

» Benzo(a)pyrene

e Bis(2-Ethylhexyl)phthalate
e Chrysene

e Indeno(1,2,3-cd)pyrene
4313 PCBs

PCBs were also tracked in Tables 17 and 18 at a total PCB
concentration for the Aroclors present above MDL. The
concentrations for total PCBs were within one order of
magnitude of the RSCC (490 parts per billion). Individual PCB
Aroclors were not tracked because there was no set of
consistent individual Aroclor analyses commoen to all six
batches.

4.3.1.4 Dioxins

Total Dioxins, expressed as Total Equivalent Factor (TEF), also
were tracked in Tables 17 and 18. Because NJDEP has not
published values for Dioxins in either the RSCC or the NRSCC,
the pilot study results have been evaluated against a “non
health-based” criteria of 1 part per bilion (ppb) as
recommended by NJDEP.

4315 Metals

The concentration profiles and mass balances were tracked in
Table 19A-K for eleven (11) target toxic metals listed below:

¢ Antimony

e Arsenic

e Barium

e Cadmium

e Copper

s |ead
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e Mercury
+ Nickei
¢ Silver
e Vanadium
e Zinc
The sediment feed concentrations for these metals were beiow

the RSCC levels. In fact, most were orders of magnitude lower
than the NRSCC as well.

At NJMR's request, a mass balance has been developed for
mercury and is presented in Table 19G. NUIEG understands
NJMR and NJDEP have a concern for the fate of mercury from
the NJMR-funded pilot test programs, particularly with regard
to air emissions. We have carefully evaluated the mercury data
from the NUIEG Pilot Study and have concluded that there has
been no loss of mercury from either Run 1 or Run 2 of the pilot
study. Table 19G provides the basis for this conclusion as
summarized below:

e A statistical analysis of the data using the standard
Analysis of Variance statistical methodology (ANOVA*)
at the 95% confidence level clearly shows there is no
statistical difference among the three (3) streams (51, S2
and S3) either in Run 1 or Run 2.

e It should be noted that there was one outlier in Table
190G, for sample R1/B1/S2, which was excluded from the
ANOVA analysis. While mercury concentration in this
sample was below MDL, the material from this batch
(Runi, Batch 1) was recycled into Run 1 Batch 2 in
equal parts with raw dredged material. Taking into
consideration that the raw dredged material in Run 1
Batch 2 (represented by sample R1/B2/S51) had a
concentration of 3.2 ppm and the combined raw and
recycled material in Run 1 Batch 2 (represented by
R1/B2/S2) had a concentration of 3.0 ppm, the non-
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detect value for R1/B1/S2 was incongruous with these
subsequent  concentrations, and therefore  was
discarded.

* The one-way Analysis of Variance (ANOVA) test is a
standard statistical tool (widely accepted in industry
and government offices) used to determine if the
mean (or average) between two or more different
groups are significantly different. In the case of the
mercury data, we are looking to compare the
concentration of mercury from each batch between 3
different groups (feed, feed + recycle, and product).
ANOVA will calculate an F value, which is the mean
square between groups divided by mean square
within groups. This F value is then compared to the
critical F value (which is based on the degrees of
freedom for the variables and required significance
level - typically, the 0.05 level or 95% confidence
interval is used). If F < Fericar, then there is no
significant difference at the specified significance
level between the average concentrations for each

group.

NUIEG appreciates the concerns expressed by NJMR and
NJDEP with respect to mercury air emissions at the
Demonstration Project phase. To that end, NUIEG will work to
incorporate into its Demonstration Project the requirements put
forth by NJDEP's Bureau of Air Quality Engineering (in their
February 15, 2002 letter), including:

« Development of a sampling and testing protocol for raw
dredged material; intermediate and final product; and
the effluent produced through the dewatering operation;

e Development of a monitoring plan for particulate matter
and mercury throughout the Demonstration Facility
process; and
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e Submitting specifications of process equipment and
control devices to be used in the Demonstration Facility.

Because the version of the NUI Process employed in the pilot
study was not intended to remove or stabilize metals, one of the
objectives of tracking the concentration profiles of these metals
was to determine the degree of variability of the sediment feed
compared to the treated product.

In summary, all the metals data in Table 19 indicate statistically
that there was no significant difference between the feed and
product, with the exception of antimony.

To minimize variability in the Demonstration Facility design, the
dredged sediment will be slurried in a pretreatment step, which
is required for conveyance and conditioning of the sediment for
dewatering. The slurrying step is expected to provide for a
higher degree of mixing than was achieved in the piiot study
and help to minimize the variability of the dredged material
being processed.

43.1.6 Cyanide

There were no detectable concentrations of cyanide in the
sediment feed.

432 Performance Data for Runs 1 and 2

Tables 17 and 18 present the performance data for Runs 1 and 2
covering the semi-volatites, PCBs and Dioxins as discussed above.

4.3.3 Final Products (R1/B3/S3 and R2/B3/S3) - Supplementary Performance
Data

Tables 20 through 23 present supplementary performance data on
Multiple Extraction Procedure (MEP) and Toxicity Characteristics
Leaching Procedure (TCLP) analyses, Flash Point and Reactivity. The full
laboratory reports for the seven-day MEP analyses and the TCLP
analyses are presented in Appendix C.
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4.3.3.1 MEP Analyses

Results of MEP analyses are shown in Tables 20 and 21 for
Runs 1 and 2, respectively.

Volatiles

All of the MEP analyses, attached in Appendix C, were either
below MDL or below the Groundwater Criteria (GWC) with the
exception of methylene chloride, which was detected above its
GWC (3.0 ppb) for R1/B3/S3 for all 7-day extractions. These
concentrations, however, were determined during data
validation to be due to blank contamination; consequently, the
validator (DAT)_ indicated that the methylene chloride results
should be treated as non-detected. Therefore, all MEP
analyses for volatiles are either below MDL or GWC.

SVOCs

The seven target SVOCs shown in Tables 20 & 21, and the
balance of the SVOCs shown in Appendix C, all had MEP
analyses that were either below the MDL or below the
groundwater criteria (GWC).

PCBs

Ali of the MEP analyses for PCBs were below the MDLs as
shown in Tables 20 and 21.

Pesticides

All of the MEP analyses were below the MDLs as shown in
Appendix C.

Metals

Metals evaluated in the MEP analysis included Atuminum (Al),
Antimony (Sb), Arsenic (As), Barium (Ba), Berylium (Be),
Cadmium (Cd), Calcium (Ca), Chromium (Cr), Cobalt (Co),
Copper (Cu), lron (Fe), Lead (Pb), Magnesium (Mg),
Manganese (Mn), Mercury (Hg), Nickel (Ni), Potassium (K),
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Selenium (Se), Silver (Ag), Sodium (Na), Thallium (Th),
Vanadium (Va), and Zinc (Zn). With the exception of
Manganese, all of the MEP analyses were either below the
MDLs or below the GWC for these metals. Tables 20 & 21
present the MEP data for Sb, As, Ba, Cd, Cu, Pb, Hg, Ni, Ag,
Va and Zn. Results for the batance of the metals are found in
Appendix C.

The MEP analyses for manganese were above the GWC of 50
ppb. Since Mn is a regulated contaminant (albeit only from a
groundwater perspective), we recognize that the amount of
KMnO, added for oxidation could potentially impact the
placement or marketing criteria for certain beneficial use
products. In this regard, over the past six months, NUIEG has
been investigating alternative methods of contaminant
reduction based on the use of different non-manganese based
chemical oxidizers in combination and individually. The
potential for concentrations of manganese to be of concern in
the final product will also be addressed by the
solidifying/stabilizing effect of the pozzolanic materials to be
added during the Demonstration Project.

One alternative being considered is to supplement or replace
KMnO, with Hydrogen Peroxide (H20z). One obvious
advantage of H,Ozis the reduction or elimination of the use of a
regulated compound. NUIEG’'s additional investigations
regarding the reduction of KMnO4 dosage and substitution of
alternative oxidizing agents to reduce KMnO, usage in the
Demonstration Facility will be discussed in Section 5.2.2. The
substitution of alternative oxidants also is discussed in NUIEG's
patent application, titled “Method for Treating Dredged
Material” (Patent Application #10-040,142).

4.3.3.2 TCLP Analyses

TCLP is used to determine whether processed dredged
material is classified under the Resource Conservation and
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Recovery Act (RCRA). Material that falls within TCLP
thresholds and characteristics generally can be beneficially
used provided further regulatory requirements (i.e. MEP) also
are met. TCLP results for the pilot study are presented in
Tables 22A-G and 23A-G for Runs 1 and 2, respectively. All of
the TCLP analyses for the following groups of contaminants
were either below MDL or below the allowable TCLP criteria:

e Semi-voiatiles
¢ Herbicides

e Pesticides

e Metals

These results indicate that the NUIEG treated material met
TCLP criteria. The TCLP and analytical results indicate that the
treated material is appropriate for upland beneficial use.

4.3.3.3 Flash Point

As shown in Tables 22F and 23F, the Batch 3 treated
sediments from Runs 1 and 2 were non-flammable.

4.3.3.4 Reactivity

As shown in Tables 22G and 23G, the Batch 3 treated
sediment from Runs 1 and 2 had a negative cyanide and H.S
reactivity.

4.4  Engineering Material Balance

Tables 1 through 6 present the engineering material balances for Runs 1 and 2. The
average solids balance closure for the six batches was 97.2%, which indicates a very
acceptable level of closure for the pilot study results.
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45 Process Validation

451

Data Validation Summary

Data validations for the pilot study were performed by Data/Analysis
Technologies, Inc. on all analytical packages generated for the project in
accordance with “USEPA Contract Laboratory Program National
Functional Guidelines for Organic Data Review" (February 1994), “USEPA
Contract Laboratory Program National Functional Guidelines for inorganic
Data Review” (February 1994), and the guality control parameters found
in Method 8290 for dioxins/furans. Fuil Data Validation Reports, including
worksheets, are attached in Appendix A.

4.5.1.1 Volatiles

The data for volatile organic compound (VOC) analyses were
reviewed for usability based on quality control parameters. All
data was determined to be usable with the exception of 2-
butanone and acetone, which were rejected in most samples.
Data for these analytes were rejected due to initial calibration
relative response factors (RRFs) less than 0.05. The cause for
the rejections stems from an incompatibility between the
requirements for the testing laboratory and the data validator.

Volatite analyses for the project were performed in accordance
with USEPA SW-846 Method 8260, which requires a minimum
response factor for the least responsive target compound of
0.01. The USEPA National Functional Guidelines for data
validation, however, indicate “The criteria employed for technical
data review purposes are different than those used in the
method. The laboratory must meet a minimum RRF criterion of
0.01, however, for data review purposes, the ‘greater than or
equal to 0.05’ criterion is applied for all volatile compounds.” The
Guidelines further note that both acetone and 2-butanone are
among the volatile target compounds that typically exhibit poor
response. Therefore, while the testing laboratory met the
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requirements of the test method, the data was rejected by the
validator due only to the above-noted inconsistency.

4.5.1.2 Semivolatiles

The data for SVOC analyses were reviewed for usability based
on quality control parameters. All data was determined 1o be
usable.

4.5.1.3 Pesticides/PCBs

The data for pesticide and polychlorinated biphenyl (PCB)
analyses were reviewed for usability based on quality control
parameters. All data was determined to be usable.

4.5.1.4 Dioxins

The data for dioxinffuran analyses were reviewed for usability
based on quality control parameters. All data was determined to
be usable with the following exceptions:

e 12378-PeCDD (samples L1816, L1865, L1890, L2254,
L2569, L3407, L3794, and L8508)

e 12378-PeCDF (samples L1816 and L1865)

e 123789-HxCDF (samples L1865 and L.1890)

e 1234789-HpCDF (sample L2569)

e 123789-HxCDD (samples L2569 and L3407)

e 123478-HxCDD (samples L1816, L2254, L2569, and
£ 3407)

Detected results for the above-referenced analytes and samples
were qualified as estimated maximum possible concentration
(EMP) by the testing laboratory (Pace Analytical Services). This
qualifier indicates that the result does not meet ion abundance
ratio criteria (listed in Section 2.5 of EPA Method 8290) and
generally is used to give the validator the opportunity to evaluate
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the data using the wider ratio criteria of 10% of the daily
calibration ratic and to assess the possibility of interferences.

For validation purposes, an EMP result is evaluated as “not
detected” at a detection limit corresponding to the EMP value,
particularly when the ion abundance ratio falls outside the 10%
relative percent difference (RPD) of the most recent continuing
calibration. This occurs when the cleanup and isolation of
PCDD/PCDF analytes has resuited in the isolation of mass
interferences either at or near the exact mass of the analyte
being monitored. Potential interferences, which in effect lead to
“false positive" readings, include polychlorinated diphenyl ethers
(PCDPEs), polychlorinated biphenyls (PCBs), polychlorinated
alkyldibenzofurans, and polychlorinated naphthalenes.

Consequently, the detected results for the analytes and samples
listed above were rejected in accordance with the USEPA
National Functicnal Guidelines because it is probabie that the
results form the laboratory testing were biased high and actual
concentrations of these analytes were below method detection
limits.

4.5.1.5 Metals

The data for metals analyses were reviewed for usability based
on quality control parameters. The data was determined to be
usable with the following exceptions:

¢ Antimony (samples L3407 and L8508)
¢ Arsenic (sample L8508)

e Beryllium (samples L3794 and L8508)
e Cadmium (samples L3794 and L8508)

e Selenium (samples {2569, L2570, L3407, L3794, and
L.8508)

¢ Silver (samples 1.3407, L3794, and L8508)
¢ Thallium (samples L1870, L3407, L3794, and L.8508)
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Non-detect results for the above-referenced elements and
samples were rejected by the data validator due to extremely low
matrix spike recoveries (MS %Rs). Low spike recoveries,
particularly those below 30%, indicate that detected results may
be biased low (i.e. actual concentrations may be higher than
reported) and false non-detects may have been reported. Similar
to the data rejections for VOCs, the metals rejections arise from an
inconsistency between analysis and validation requirements.

The October 1995 Statement of Work for CLP analysis indicates
“when the pre-digestion/pre-distillation spike recovery falls
outside the control limits and the sample result does not exceed
4x the spike added, a post-digestion/post-distillation spike must
be performed for those elements that do not meet the specified
criteria (exception: Ag).” in accordance with this requirement,
Environmental Testing Laboratories, Inc. (ETL) performed post-
digestion/post-distillation spikes for all necessary elements that
had spike recoveries outside the 75% to 125% control limits for
the project. The results of these post-digestion/post-distillation
spike recoveries were within the control limits. The USEPA
National Functional Guidelines for data validation concur with the
requirement of post-digestion/post-distillation spike, but aiso
indicate “The data from the post-spikes is not to be used to qualify
sample results.” Consequently, the validator was required to
reject the data.

It should be noted that these rejections were not attributed to error
on behalf of the laboratory, as all analysis requirements and
objectives were met by ETL. Rather, it is likely that the low MS
%Rs for the elements listed above were due to matrix
interference, and hence were unavoidable.

4.5.1.6 Cyanides and Others

The data for cyanide analyses, as well as waste characterizations
(reactivity, ignitability, corrosivity) were reviewed for usability
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based on quality control parameters. All data was determined to
be usable.

46 Pilot Performance Evaluation

Review and evaluation of the pilot study test results indicate that the NUi Dredged
Material Process has the ability to reduce the concentration of target organic chemical
contaminants in materials dredged from the New York/New Jersey Harbor. Taking the
average of the percent reduction for the three batches in each run provides an
approximate overall average percent reduction for the target organic chemicals as
follows:

% Reduction

Overall
Analyte Group Run1i Run 2 Average
(Runs 1 & 2)
Semi-Volatile Organic Compounds (SVOCs) 60.° 57.6 59.2
Polychlorinated Biphenyis (PCBs}) 425 -2.5 20.0
Dioxins 32.0 313 31.7

4.6.1 Overall Performance

Overall, the performance data shown in Table 18 demonstrated the ability
of the chemical oxidant component of the NUI Process to reduce organic
chemical contaminant concentrations based on the specific feed and
chemical dosages used in the NUIEG Pilot Study. The data for PCBs and
dioxins, while showing overall reduced levels, varied over a wide range
making these results less conciusive. There is no basis presented in the
study test results or procedures to explain the variability of the organic
chemical data, other than the fact that dredged materiai has a high
degree of inherent variability in its physical and chemical make-up. This
inherent variability was also apparent from the metals analyses. Because
the chemical oxidants will not remove metals, the high degree of
variability in metals concentrations is further indication of variability
inherent in the material.
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To address the variability of the performance data discussed above,
NUIEG intends to utilize a slurrying process for transfer of the sediment
prior to the dewatering step in the demonstration facility. The slurrying
will enhance and increase the raw material mixing compared to the pilot
study mixing prior to chemical addition, and will help to reduce the
observed variability.

Below is a discussion of the process effectiveness broken down by
contaminant type; Semivolatiles; PCBs; and Dioxins. Note that a major
objective of the Pilot Study Work Plan was to reduce organic contaminant
concentrations below the NRSCC and that contaminant averaging has
been used as discussed above in Section 4.3 as the basis for
comparison with the NJDEP guidance values.

4.6.1.1 Contaminant Reduction of Semivolatiles including
Polynuclear Aromatic Hydrocarbons (PAHs)

Overall, the process achieved significant reduction of the
seven target organic contaminants identified in 4.3.2.2
above. The average percent reduction in Run1 was about
60.9% and for Run 2 about 57.6%. Only one contaminant,
benzo(a) pyrene, was above the NRSCC in the feed
sediment and six others were over the RSCC.

NUIEG considers this level of contaminant reduction to be
significant particularly when considering beneficiai use
options for the treated sediment product. One issue is the
sensitivity of the performance data to variability that is
inherent in sediments. Analytical data variability is probably
caused by the natural heterogeneity of the sediment,
incomplete blending, the small quantity of material required
for each sample, and/or combinations of these factors.

For both runs, the NUIl process reduced the average
contaminant levels below the RSCC limits. In the case of
benzo(a)pyrene, R1/B2/S1 concentration is 835.5 ppb,
which exceeds both the RSCC and the NRSCC of 660 ppb;
however, when averaging this value with R2/B2/S3 at 304.0
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and R2/B3/S3 at 166.0, the overall Run 2 average is 435.0
ppb, which is below both NRSCC and RSCC.

46.1.2 PCBs

The average percent reduction for total PCBs in Runs 1 and
2 was 42.5% and -2.5% respectively. Although the
percent reduction for Run 1 was significant, it should be
recognized that, except for one batch, all feed
concentrations were below the RSCC level.

46.1.3 Dioxins

The average percent reduction in Runs 1 and 2 was 32.0%
and 31.3% respectively. While there are no RSCC or
NRSCC criteria for Dioxins, average Dioxin concentrations
for both runs were below the 1 part per billion (ppb) “non-
health based” criteria recommended by NJDEP.

4.6.2 KMnQO, Consumption and Cost Data

As shown in Table 24, the KMnO,4 dosage per batch was in the range of
5,500 to 6,200 ppm by weight of the dry sediment feed solids. This
resulted in a cost of roughly $7.88 per cubic yard of wet feed sediment.
In preparation for proceeding with the demonstration project, NUIEG has
investigated the use of alternative chemical oxidants to reduce
processing costs and address concerns related to Mn concentrations in
the final product. The use of Hy05, either in place of or in conjunction
with KMnOQ,, is being investigated because of the lower cost of H,0», and
the resulting reduction or elimination of Mn usage. It is NUIEG's opinion
that, through the combination of KMnO4 with H,0, or other chemical
oxidants, the overall cost for the optimum oxidant dosage to achieve
target contaminant reductions to meet the beneficial use requirements
can be reduced in the NUIEG Demonstration Project and future
application of the process.

For any specific contaminant, the optimal addition of KMnQy, is a function
of the initial concentration of the specific contaminant in the raw dredged
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material, the reaction kinetic coefficients associated with the contaminant,
and the target concentration of that contaminant in the processed
dredged material. As muitiple contaminants are typically present in raw
dredged material, and at different and variable concentrations, the
optimum addition of KMnO, for a particutar raw dredged material must be
determined from either empirical correlations or by pre-testing the
particular raw dredged material with various dosages of KMnO.. The NUI
Process, as it will be implemented in the demonstration project, contains
two separate decontamination zones, (1) in the slurry phase immediately
upstream of mechanical dewatering, and (2} in the pug mill immediately
downstream of mechanical dewatering.

Further, the NUI Process can utilize multiple oxidants, KMnQ4 and H,02
being two examples. Thus, the optimum level of KMnQ; must also
consider the dual decontamination zones and multiple potential oxidants.
Accordingly, for a particular raw dredged material, a pre-test will typically
be required to determine the optimum oxidant addition rates untit NUIEG
can develop a larger data base. With the larger database, we anticipate
that the optimum oxidant addition rates can then, in certain cases, be
determined empirically.

In addition to the above, NUIEG recognizes that considerable attention
must be given to the anticipated concentration of Mn (and other materials
that might be present in any other NUIEG oxidants) in the processed
dredged material. Again, until a larger database is available to permit an
empirical determination of oxidant addition rates, the projected
concentration of Mn {and other additives) in the processed dredged
material wil, in most cases, need to be validated by pre-testing, with this
pre-testing thus providing the determination of the maximum KMnO4
addition rate in the two decontamination zones of the NUI Process.

4.7 Beneficial Use Evaluation
4.7.1 Proposed Beneficial Use

The Dredged Material Management Plan for the Port of New York and
New Jersey (DMMP) (US Army Corps of Engineers (USACE), September
1999) and the USACE document “Beneficial Uses of Dredged Material for

February 2002 a7

i
MAXUS2367428



NUIEG Sediment Decontamination Demonstration Project Pilot Study Report

Habitat Creation, Enhancement, and Restoration in NY/NJ Harbor”
(USACE, February 1999) identified landfills and remediation of
brownfields sites as potential beneficial uses of Historic Area
Remediation Site {HARS) unsuitable dredged material.

The NJDEP also supports beneficial use of dredged material for
brownfields remediation and landfill cover, mentioning these uses in their
October 1997 document “The Management and Regulation of Dredging
Activities and Dredged Material in New Jersey's Tidal Waters” and
through their support of projects such as the EnCap Golf Holdings Golf
Course project in the Hackensack Meadowlands; OENJ Cherokee
Corporation New Jersey Gardens Mall project in Elizabeth; and the OENJ
Cherokee Corporation Golf Course Project in Bayonne.  Landfill
operations and brownfields reclamation also are listed in the Beneficial
Use strategy section of New Jersey's Comprehensive Sediment
Management Strategy (“Dredged Material Management in New Jersey: A
Multifaceted Approach for Meeting Statewide Dredging Needs in the 21
Century”, F.M. McDonough, G.A. Boehm, W.S. Douglas, WEDA, June
2000).

Prior to use as remediation material or in landfills, the material may need
to be amended with pozzolanic agents such as fly ash and cement to
improve its strength and workability and to stabilize metals. Strength and
workability improvements through the addition of fly ash and cement
result from cementation and hydration reactions with the dredged
material, and have been demonstrated to be effective in previous studies,
such as those documented in the “Guidance Document for Processing
and Beneficial Use of Dredged Material as Fill", prepared for the Port
Authority of NY&NJ by Parsons Brinckerhoff, May 1999 (attached as
Reference Document 1). Stabilization of metals is achieved through
reduction of the solubility and chemical reactivity of the metals resulting
from changes in pH and alkalinity brought about through the addition of
pozzolanic agents.

According to “The Management and Regulation of Dredging Activities
and Dredged Material in New Jersey's Tidal Waters”, NJDEP, 1997, there
is a substantial need for landfill cover in New Jersey. As of 1997, there
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were 25 landfills in operation in New Jersey with “enormous” quantities of
earthen materials needed for daily, intermediate, and final cover.

Projects where dredged material is or is potentially slated for use in the
remediation of brownfields sites and/or landfills include:

¢ Hackensack Meadowlands Development Commission (HMDC)
- EnCap Golf Holdings Meadowlands Golf Course Project -
transformation of a thousand acres of former landfills and
contaminated sites in southern Bergen and Hudson Counties
into a world-class golf course complex. The project includes
remediation of six landfills. Landfills will be filled and capped
with a combination of materials, including sediments.

¢ City of Linden Landfill Closure - Proposal from Strategic
Alliance LLC to cap the closed City of Linden landfill with
dredged material.

e OENJ Cherokee Corporation Golf Course Project, Bayonne, NJ
- Project site includes an inactive 69-acre abandoned landfill
and an 87-acre brownfield. Approximately 4.5 million cubic
yards of amended dredged material is being used as structural
fill for a golif course.

¢ Koppers Coke (Seabord) Site, Kearny, NJ ~ 165-acre
brownfieid site identified for remediation and reuse as a
manufacturing or warehouse facility. Formerly operated by SK
Services, this site has the capacity to accept 3.5 million cubic
yards of dredged material (DMMP, 1999).

e Brownfields listed in the DMMP that are proposed to accept
dredged material include OENJ Sayerville, NJ; OENJ Port
Reading, NJ; and Allied Signal, Elizabeth. According to the
DMMP, these sites have a total capacity of 11 million cubic
yards.

4.7.2 Suitability Determination

The sampling and analysis plan (SAP) for a particular beneficial use are
approved by the NJDEP on a case-by-case basis and take into account
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specific facility requirements. The NJDEP uses New Jersey's Non-
Residential and Residential Direct Contact Soil Clean-up Criteria (NRSCC
and RSCC, respectively) as guidelines for the protection of human health
and terrestrial ecosystems. Analytical results of the processed sediment
for both runs in the pilot study, summarized in Table 18, were below
NRSCC and RSCC levels.

Among the tests required for upland placement of processed dredged
material is the Toxicity Characteristics Leaching Procedure (TCLP). TCLP
is a subsurface fate and transport model that measures the potential of
toxic constituents in a waste to leach and contaminate the grouncwater
causing environmental or health concerns. All processed sediment TCLP
test results were within TCLP regulatory levels. In addition to TCLP,
Multiple Extraction Procedure (MEP) analysis was performed on NUIEG’s
processed sediment to further assess the potential of contaminants to
leach from the material. The results of these analyses indicate that
concentrations of all target constituents with the exception of manganese
were either below method detection limits (MDLs) or groundwater criteria
(GWC). NUIEG intends to address the manganese concentrations in the
final product through the use of alternative chemical oxidants in place of
or in conjunction with KMnQO,4, and/or through the addition of stabilizing
agents to the processed material to reduce the potential of manganese
leaching from the material. Therefore, based on the TCLP, MEP, and
analytical results, with process improvements to address manganese
concentrations as discussed above, the processed material would be
suitable for upland beneficial uses such as in landfills and as remediation
material.

To further determine the suitability of the dredged material processed
during the pilot study, NUIEG has evaluated the results from physical
testing against the NJDEP Landfill Requirements for Fill, as presented in
Table 5.4 of the “Guidance Document for Processing and Beneficial Use
of Dredged Material as Fill" (Reference Document 1). Based on a review
of these requirements, NUIEG has determined that the material
processed during the pilot study would be suitable for use as either
impermeable cap/liner material or unclassified fill.
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The primary requirements for impermeable cap/liner material include:
e >50% of material passing #200 sieve,
o Permeability (cm/sec) range of 1.00E-05 to 1.00E-07;
¢ Liquid Limit >30; and
o Plasticity Index >15.

With the exception of permeability, which was not tested for in the pilot
study, NUIEG's final product (represented by samptes R1/B3/S3 and
R2/B3/S3) meets all of the above requirements.

The NJDEP requirements for unclassified fill within a landfill include:
» Use of large or angular stone should be avoided; and

e Minimum bearing capacity is required for operation of
equipment above the fill.

Based on the grain size distribution and moisture content of the pilot
study product, NUIEG believes that these criteria could be met. The
performance of NUIEG’s product in this application is expected to be
improved through the addition of pozzolanic agents in the Demonstration
Project.

5.0 Proposed Process Improvements for Demonstration Project

In scaling-up the NUI Dredged Material Process from a 108-gallon per batch pilot
process, resulting in a total study size of 650 gallons, to a Demonstration-scale,
continuous flow process treating about 10,000 gallons per hour of dredged sediment,
NUIEG will require an in-depth effort by its technical team to ensure a reliable design.
Since the completion of the NUIEG Pilot Study last summer, NUIEG has been working
over the last 6 months on developing the Demonstration Plant design. This section of
the Pilot Report summarizes the status of this development.

5.1 Core Elements and Obijectives of the NUI Process

Figure 5 presents our current conceptual process block flow diagram for this facility
and Table 25 presents the preliminary engineering material balance. The objectives of
the demonstration plant remain aligned with those of the NUIEG Pilot Study
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(dewatering, contaminant reduction, and beneficial use), with the primary elements in
the plant inciuding:

e Sediment Dewatering Unit
e Addition of Oxidizing Agent(s)

e Beneficial Use Addition System
5.1.1 Sediment Dewatering Unit
5.1.1.1 Obijectives

The primary objective of the sediment dewatering unit is to
reduce the water content as economically as possible in order
to achieve physical characteristics required to produce a
marketable beneficial use product.

5.1.1.2 Basis of Design

The NUIEG Pilot Study employed air drying to achieve the
dewatering step as described in Section 2.1. Mixing or
recycling of dried, processed sediment with wet feed in
subsequent batches was also employed in an attempt to
accelerate the dewatering cycle in similar fashion as currently
performed in land farming operations with municipal sludge.
Based on the rates of drying achieved during the pilot study, air
drying has proved to be uneconomical due to the length of time
and the large acreage required for large-scale operations. We
estimate about 110 acres would be needed for a 15.4-day
drying cycle at 70°F to dry at the planned treatment rate of
10,000 gallons per hour, taking into account the seasonal
limitations unigue to the New Jersey location.

Based on the air drying results, NUIEG turned to mechanical
dewatering as the preferred approach to the dewatering step in
the treatment process. Working with a dewatering equipment
vendor, using pilot study sediment, NUIEG investigated several
types of off-the-shelf pressure filters, belt filter presses, and a
centrifuge. The primary results of the additional investigation
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indicated that a conventional belt filter press would require less
than 5% of the land area for dewatering as compared to an air-
drying operation. This mechanical dewatering system aiso will
process in one day an amount of material equal to that
processed in 15.4 days using air-drying methods. Based on
this comparison, mechanical dewatering appears to be the
most economical dewatering approach for the unit. Preliminary
design parameters for a demonstration scale process have
been identified, and include:

e Slurrying of the material to 15-18% solids both for
transfer of sediment from barge by pumping and for
additions of flocculent and chemical oxidant.

¢ Flocculent to be a high molecular weight, cationic, dry
polymer. The specific polymer and supplier are
company confidential at this time.

e Dewatered sediment from the belt filter press has tested
in the range of 57% dry solids.

5.1.2 Addition of Oxidizing Agent(s)
5.1.2.1 Objectives

The primary objective of oxidant addition is to reduce organic
contaminants (i.e. VOCs, SVOCs, PCBs, and Dioxins) present
in dredged materials to a level sufficient to produce a
marketable beneficial use product.

5.1.2.2 Basis of Design

During the Pilot Study, the NUI process successfully
demonstrated the ability to achieve organic contaminant
reductions through the application of a chemical oxidant,
KMnQ,. Contaminant reduction was achieved by simply mixing
the KMnQ, into the dredged material and allowing it to react.
The results of this process have been presented in Section 4.
These results indicate some degree of variability in the level of
organic contaminant reduction achieved. This observed
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variability may be in part due to the mixing method used during
the NUIEG Pilot Study (simple mechanical mixing of thixotropic
sediment).

For the NUIEG Demonstration Project, the degree of
contaminant reduction is expected to be dependent in part on
the degree of mixing of the oxidant with the dredged material.
The slurrying to be performed during the demonstration
program provides an excellent mixing medium. Itis anticipated
that this method of mixing will reduce the degree of variability in
the analytical results. NUIEG has conducted a test program
that successfully simulated the proposed demonstration
operation of the dredged material slurry step with addition of
the KMnQ, oxidant. Based on the results of these tests, the
following preliminary design parameters for the demonstration-
scale process have been established:

e Addition of the oxidant into the sediment as it is being
slurried to 15% - 18% solids in the slurry tank to
maximize both dispersion and contact time of oxidant
with contaminants.

e Reaction time in the slurry to be about 2 hours.
(Preliminary contaminant reduction test data of the Pilot
Study target SVOCs is in the range of about 50%, where
increased mixing during slurrying should improve these
results).

e If additional oxidant is required to further improve
contaminant reduction, the NUI Process also has the
capability of injecting additional oxidant further
downstream in the Beneficial Use Addition System.

e The oxidizing solution will be prepared using ionized
water.

Due to a possible concern for manganese concentrations in the
final product (because it is a regulated compound) NUIEG has
been evaluating alternative oxidants, including hydrogen
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peroxide (H20>), to be used in place of or in conjunction with
KMnO,. One obvious advantage of H,O, is the elimination of
the use of a regulated compound. Published data indicate
H.Q, may be substituted for KMnO, at a weight equivalent of
approximately 1 Lb Hz0z to 3 Lbs KMnOg4 however, this
projection will require verification during pre-demonstration
testing.

5.1.3 Beneficial Use Addition System
5.1.3.1 Objectives

The primary objectives of the beneficial use addition system
include:

¢ Stabilization of metals and organic compounds in matrix
of processed material;

« Controlling moisture content via curing to meet beneficial
use market criteria and specifications; and

¢ Providing additional strength requirements as necessary
to meet beneficial use specifications.

5.1.3.2 Basis of Design

Pozzolanic additives, such as cement and/or fly ash, will be
utilized, as necessary, in the NUIEG Demonstration Project to
produce a marketable beneficial use product. NUIEG is
currently evaluating beneficial use product characteristics
based on various dosages of fly ash and cement. The
Demonstration Project Proposal will provide an expanded
discussion of the use of these additives and the expected
results for the specific feed sediment provided by NJMR for the
Demonstration Project. In the design of this unit, NUIEG plans
to utilized a vast body of know how and experience in which
the effect of pozzolanic additives has been well established
through numerous studies, including the “Guidance Document
for Processing and Beneficial Use of Dredged Material as Fill",
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(Reference Document 1) and through recent and on-going
commercial operations.

Pozzolanic additives have been demonstrated to improve
physical characteristics and stabilize metals in dredged
sediment from the New York/New Jersey Harbor and
eisewhere. One such example is the stabilization of
contaminated dredged sediments with pozzolanic additives in
conjunction with the Central Artery project in Boston,
Massachusetts. The physical properties and contaminant
profiles of these sediments, as described in “Effect of Lime
Admixtures on Contaminated Dredged Sediments” (Samtani et.
al, 1994, attached as Reference Document 2), were similar to
those of the sediments processed during NUIEG’s Pilot Study.
Addition of lime and fly ash, the pozzolanic additives used in
the Central Artery project, effectively stabilized the metals in the
sediments such that results from TCLP and Sequential Batch
Leach Tests (SBLT) yielded no detectable concentrations for
target metals.

5.2 Wastewater Treatment

Referring to Figure 5 for the Demonstration Plant, a portion of the water removed by the
belt filter press will be recycled back to the sediment feed barge in order to slurry the
sediment, thereby making it pumpable for transfer to the NUIEG facility. The balance
of the water (effluent) will either be sent to a local POTW or treated and discharged
under a point source discharge permit (NJPDES).

In the event it is determined that a site specific NJPDES permit can be obtained cost-
effectively and within a reasonable period of time, NUIEG may elect to treat and
discharge process effluent water under this permit during the Demonstration Project.
Because of the temporary nature of the project (which is only expected to operate for
about 2 - 10 months) and the quantity of dredged material to be processed (between
30,000 and 150,000 cubic yards), it may be more prudent and expedient for the
Demonstration Project to dispose of effluent water at a POTW.  NUIEG will work with
NJMR and NJDEP to determine the most advantageous manner for handling effluent
water generated during the Demonstration Project.
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6.0 Economic Considerations
6.1 Pilot-scale Processing Costs

The estimated total cost of the pilot study as stated in the NJMR- and NJDEP-approved
work plan was $485,300. At the completion of the NUIEG Pilot Study, this budget will
have been fully expended. The totat cost for the project was divided among the
following categories:

e Engineering, Permitting, and Field Observations includes costs for
project management, full time site supervision, meetings, documentation,
permitting, and preparation of an engineering level material balance. The cost for
meetings includes attendance at meetings to be held in conjunction with the pilot
study. The cost for administration and documentation of the Health and Safety Plan
are also included as part of the engineering, permitting, and field observations cost.

+ Site Preparation and Field Operations includes costs for equipment and
materials, mobilization/demabilization, operations-related labor and expenses, and
disposal of the processed dredged material.

« Lahoratory Testing and Reports includes costs for laboratory testing, data
validation, and preparation of the draft and final pilot study reports. The testing
cost includes laboratory testing, field sampling, and packing and shipping the field
samples to the taboratories.

The breakdown of costs among the three categories is shown below.

atego Budget
Engineering, Permitting & Field Observations $75,700
Site Preparation and Field Operations $237,100
Laboratory Testing and Reports $172,500

In addition to expending the Pilot Study budget, NUIEG has contributed a significant
portion of funding of continuing studies based on the pilot study results from its
developmental budget.
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6.2 Demonstration Project Costs

NUIEG is in the process of evaluating the costs associated with scaling up its
technology to process dredged material at the Demonstration Project scale, based on
the proposed process improvements identified in this report. NUIEG's Demonstration
Project costs will be tabulated, including both fixed and variable costs in accordance
with NJMR’s RFP, in NUIEG’s Demonstration Project Proposal.

The RFP indicates that a minimum of 30,000 cubic yards of dredged materiai would be
processed for the demonstration phase of the project, with a maximum expected
quantity of approximately 150,000 cubic yards. NUIEG is prepared to process a
quantity of material within this range. 1f it serves the interests of NJMR, NUIEG aiso
would be willing to process an amount less than the minimum quantity stated in the
REP. We believe that the minimum quantity necessary for NUIEG to fulfili the
objectives laid out in the RFP would be on the order of 10,000 cubic yards.

6.3 Commercial-scale Processing Costs

Based on the results presented in Section 4.3 of this report, NUIEG has demonstrated
that its technology has the ability to reduce contaminant levels in dredged material
from the New York/New Jersey Harbor to levels acceptable for beneficial use (based
on New Jersey Non-Residential Direct Contact Soil Clean-up Criteria). Because of the
small scale of the pilot study (approximately 650 gallons processed) it was not
possible, based on the results of the pilot study alone, to precisely determine the
processing costs for the technology at a commercial scale.

As part of the development process for a permanent facility, however, NUIEG has
conducted an economic analysis of processing costs for the proposed technology at a
commercial scale (500,000 cubic yards per year) based on an anticipated facility life of
30 years. The results of this analysis, presented in Table 26, indicate that NUIEG's net
“tipping fee” for its commercial-scale facility would be approximately $30.15, exclusive
of costs associated with dredging and delivery of the material to NUIEG’s facility. This
cost includes NUIEG's profit and contains all facility processing components,
including:

e Gross debris removal;

¢ Dredged material transfer;
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e Contaminant reduction;
e Sediment dewatering;
¢ Production of beneficial use material; and

« Recovery and reuse of filtrate within the NUI Process and treatment and
discharge of water effluent.

7.0 Conclusions and Recommendations

The evaluation of the analytical results from the study have confirmed that the NUI
Dredged Material Process has demonstrated the ability to reduce target organic
contaminant levels in dredged material from the New York/New Jersey Harbor to ievels
below the New Jersey Non-Residential Direct Contact Soil Cleanup Criteria (NRSCC).
This fact in addition to the processed material being below TCLP criteria is significant
in that it is by these standards that the processed material is measured for potential
upland beneficial uses, such as daily landfill cover and brownfields remediation
material. In addition, based on average percent reductions for both runs, contaminant
levels that exceeded the New Jersey Residentiat Direct Contact Soil Cleanup Criteria
(RSCC) in the sediment feed were reduced below the RSCC.

NUIEG's innovative technology represents a low-cost, non-thermal approach to the
manufacture of beneficiai use products from New York/New Jersey Harbor dredged
material. To further demonstrate the ability of the NUI Dredged Material Process to
reduce contaminant levels and create beneficial use products, NUIEG intends to
develop a Demonstration Facility, as prescribed by NJMR’s 1998 request for proposals
(RFP). A discussion of the preliminary design and process flow diagram of the
Demonstration Facility is presented in Section 5. This larger-scale facility, which will
likely process at least 30,000 cubic yards of dredged material, will provide NUIEG the
opportunity to apply its technology to a wider range of sediments than those used in
the pilot study. In addition, the demonstration project will allow for a validation of the
cost-effectiveness of the NUI Dredged Material Process, in keeping with the goal of the
RFP, which is to produce a commercially viable beneficial use product at a commercial
scale for $35 per cubic yard.

The results presented in this report clearly demonstrate that the NUI Dredged Material
Process has the ability to reduce organic chemical constituents in dredged material
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from the New York/New Jersey Harbor. As such the NUI Dredged Material Process
warrants further evaluation as part of the NJMR Demonstration Program.

For the demonstration facility, NUIEG plans to run its process as a continuous
operation as opposed to the batch operation used for the small-volume pilot study.
Consequently, the NUIEG Demonstration Process will include the following core
process unit operations, based on the results of the NUIEG Pilot Study and subsequent
evaluations and vendor tests as discussed in Section 5:

« Sediment Dewatering — the air drying technique used in the pilot study is being
upgraded to a commercial-scale dewatering unit, which will include a belt filter
press and possibly a centrifuge for dewatering.

« Addition of Oxidizing Agent — the oxidant will be prepared as a solution using
ionized water and added in the sediment slurrying tank for organic contaminant
reduction. The increased mixing of the dredged material with chemical oxidant
provided during the slurrying process will help to ensure the maximum percent
reduction of organic chemical contaminants. It will also be possible to add
additional oxidant at the Beneficial Use Addition System if further reduction is
required to meet beneficial use market specifications. NUIEG has identified
H,0, as one possible supplement to or replacement for KMnOa if the use of
KMnO. becomes problematic because manganese is a regulated constituent.

« Beneficial Use Addition System — Stabilizing agents such as fly ash and/or
cement will be added to improve physical parameters as required to produce
certain beneficial use products consistent with a variety of market needs. These
agents reduce free water content in the dredged material through hydration
reactions, improving workability of the processed material. In addition, they
have the added benefit of stabilizing metals and certain organics that may be
present in the raw dredged material by reducing their solubility or chemical
reactivity through control of pH and alkalinity.

In summary, the results presented in this report clearly demonstrate that the NUI
Dredged Material Process has the ability to reduce organic chemical constituents in
dredged material from the New York/New Jersey Harbor. In addition, the NUI team
has presented its preliminary design of a Demonstration Facility that will meet NJMR's
RFP objectives. As such the NUI Dredged Material Process warrants further evaluation
as part of the NJMR Demonstration Program.
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BATCH (1 DRUM)
DRUM #5)

BATCH NO. 1~ FIEST MALE BATCH PRODUCT
R - —— — | aman a e
Ra'oe TR | S BAT
TCREWCAL ADDITIVES) ? | (DRUMS #4, 10, 18, & 22)
|
|
i) ~ SECOND MALF-BATCH PRODUCT
DRYING PAN | prvypep— | BATCH NO. 1
{ oev/meact | (2 DRUMS)
&
N/
RECYCLE 1 DRUM
[ =~ BN — = — -
| 14,00 2 Ko
% |

NOIEE. 1. EACH COMPOSITE SAMPLE WILL HAVE A
DUPLICATE £.8 S1A+31851

NUI ENVIRONMENTAL GROUP
UNION, NEW JERBEY

FIGURE 27

PILOT STUDY FACILITY - PROCESS FLOW DIAGRAM
RUN No. 2- NUIEG PROCESS WITH 3 BATCHES AND CHEMICAL
ADDITION (INCLUDING SAMPLING & STREAM NOS.)

FOSTER mEEﬁR ENVIEENMENTAE CORPORATION

CAD FLE NAME:
PLOT SCALE: 1w TME;

NUIT7OCADNG DATE:  08/21/01

1:54 PH
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BATCH NO. 2 CONT'D.

RUN NO. 2 CONTD.

e 111 -
Ko R
[ (CEwoL ATE)
AN
g/
”r @ @ @ BATCH NO. 2 — wun—nm PRCOLCT
i e Ry B 7
(DRUM §11) é é
: (s )
' 1 i
! | |
I J' RECYCLE 1 DRUM i I
! i re———— -~ —————— |
: | : T 14 or — ,&Lﬂ RECYCLE TO BATCH NO.3
; ' @—l I '
| | I
! ! @ |
e Q@ ,_ﬁ y
THIRD QUARTER 77 ens. povensenn 1111 o~ RECYOE I & Monce
BATCH {1 DRUM) AW WET SEDMENT i BLEND
(DRUM #17) 7 T
! b (o6 ) le o)
| |
MATERIAL |
. -t
| |
| I
i |
P! ® - (e

FOURTH QUARTER

BATCH NO. # - {g‘gﬂm%lm—uwu PRODUCT

LEGEND:
R — RUN Ne. 1
B, 2, 3 — BATCH No.

RI/B1/61,2.3 — PLOT STUDY ANALYTICAL
SANPLE 1D, (PER
CHAN OF CUSTODY)

5, 2 EG— uil-um:m Lguwm
mcgﬂvmwms)
D — SANPLE LOCATON
1M, — JOMZED WATER

HOTES 1. EACH COMPOSITE SAMPLE WL HAVE A
DUPLICATE E.G. 51A+S1B=81

NUI ENVIRONMENTAL GROUP
UNICN, NEW JERSEY

FIGURE 2B

PILOT STUDY FACILITY - PROCESS FLOW DIAGRAM
RUN No. 2- NUIEG PROCESS WITH 3 BATCHES AND CHEMICAL
ADDITION {INCLUDING SAMPLING & STREAM NOS.)

FOSTER WHEELER ENVIRONMENTAL CORPORATION
MORRIS PLANG, NOW ERSEY |

BATCH (1 DRUM) T 1
(DRUM #23) hd
G2 e
|
I |
I |
| |
1 )
Si1A S11A
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BATCH NO. 3

FIRST QUARTER 27 GALS.
BATCH (1 DRUM)  RAW WET SEDRENT
{DRUM §6)

SECOND QUARTER 27 GALS.
BATCH (1 DRUM)  RAW WET SEDMENT
(oRUM #12)
THIRD QUARTER 27 GALS,

RUN NO. 2 CONT'D.

BATCH {1 DRUM)  RAW WET SEDWENT
(DRUM 918)

———— — ——

$150
FROM FIG. 20

LEGEND:
Rl — RUN Ne. 1
m, 2, 3 — BATOH No.

R1/81/51,2.3 — PAOT STUDY ANALYTICAL
SAMPLE |.0. (PER

— — — mECYOUD
W — WATER
O—mmmm
— - — = — BATIERY UMT

MOTER 1. EACH COMPOSITE SAMPLE WAL HAYE A
DUPLICATE E.G. S1A+81B=8}

NUI ENVIRONMENTAL GROUP
UNION, NEW JERSEY

FIGURE 2C

PILOT STUDY FACILITY - PROCESS FLOW DIAGRAM
RUN No.2 - NUIEG PROCESS WITH 3 BATCHES AND CHEMICAL
ADDITION (INCLUDING SAMPLING & STREAM NOS.)

[} T —
3

FOSTER WHEELER ENVIRONMENTA% CORPORATION

FILE NAME:  MUT70SADWG DATE:  08/21/00
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2
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BATCH NO. 3 CONT'D. RUN NO. 2 CONTD.

LEGEND:
&1 — RUN Mo, !
B, 2, 3 — BAICH No.
RI/81/81,2.3 — PLOT STUOY ANALYTICAL

SAWPLE D,
CHAIN. OF CUSTODY}
5, 2, ETC. —— PROCESS LOG JAMPLE
oA
¥ TRACK SAMPLES)
T — SAMPLE LOCATION
LW, ~— {DNIZED WATER

RECICLE 1 ot

ot e e e e LMD e — -
I PROCESS RO RATCH NG,
RATIERY LT
: 14 62 = KinO4
| 35 gole - LW
I - TCROMGAL ADOTTVED) %
FOURTH QUARTER

27 GRS
BATCH (1 DRUM)  RAW PET SEDMENT \_1_1
(DRUM §24)

|
SCREENED /AN
M|m1 BATCH MO, 3 - FEURTH BATEH PRODUCT
prev— im FED & MCAE oon | [t TREATED SEDMENT PRODUCT
|

]

Bl e ——
Bl — — — - — - —— — —
P —— —— —— — — — —

3
3
S
]

|
|
|

NUt ENVIRONMENTAL GROCUP
UNION, NEW JERSEY

FIGURE 2D

PILOT STUDY FACILITY - PROCESS FLOW DIAGRAM
RUN No. 2- NUIEG PROCESS WITH 3 BATCHES AND CHEMICAL
ADDITION (INCLUDING SAMPLING 8 STREAM NOS.)

FOSTER WHEELER ENVIRONEENTAE CORPORATION

FLE NAME:  MU770ZADWG DATE:  08/21/01
SCALE: e ™E 25 PM PWBIRI2DWG
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24 27.5-GALLDN
DRUMS OF HOMOGENIZED
RAW DREDGED MATERIAL

SIX BATCHES OF
HOMOGENIZED MATERIAL
(108-110 GALLONS EACH>

22 30-GALLON

DRUMS OF RAW —

DREDGED MATERIAL
@ &

DISTRIBUTE CONTENTS OF DRUMS
EVENLY INTO SIX PANS AND MIX

RN

PAN 1 PAN 2 PAN 3

PAN 4 PAN S PAN 6

108 108 108 108 108 108
GAL. GAL. GAL. GAL. GAL., GAL.

DISTRIBUTE CDNTENTS OF PANS
EVENLY INTO 24 30-GALLON DRUMS

R
00 ©e

@ &

DIVIDE DRUMS INTO SIX BATCHES
OF FOUR DRUMS EACH AS SHOWN

B
®® ©e
960806 ©e0E L8

RUN 1 RUN 1 RUN 1 RUN 2 RUN 2 RUN 2

BATCH 1 BATCH 2 BATCH 3 BATCH 1 BATCH 2 BATCH 3
PROJECT
NUIEG PILOT STUDY
LRESCRIPTION

DREDGED MATERIAL PREPARATION PROCEDURE

nz?mcusr 2001 FIGURE 4
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HARBOR SEDRIMENT
DREDGING

<> — MATERIAL BALANCE
@ — SAMPLE POINT

— PROGRAMMABLE LOGIC CONTROLLER
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ﬁi BARGE
PROCESS WATER
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= [ > = =
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NUIEG Sediment Decontamination Demonstration Project Pilot Study Report
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NUIEG Sediment Decontamination Demonsiration Project Pilot Study Report

Analytical Qualifiers
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NUIEG Sediment Decontamination Demonsitration Project Pilot Study Report

ORGANIC METHOD QUALIFIERS
Q - Qualifier — specified entries and their meanings are as follows:

U - The analytical result is a non-detect.

J - Indicates an estimated value. The concentration reported was detected
below the Method Detection Limit.

B - The analyte was found in the associated method biank as well as the
sample. It indicates possible/probable blank contamination and warns the
data user to take appropriate action.

E - The concentration of the analyte exceeded the calibration range of the
instrument.

D - This flag identifies all compounds identified in an analysis at a secondary
dilution.

INORGANIC METHOD QUALIFIERS

C - (Concentration) qualifiers are as follows:

B - Entered if the reported value was obtained from a reading that was less than
the Contract Required Detection Limit {CRDL) but greater than or equal to
the Instrument Detection Limit (IDL).

U - Entered when the analyte was analyzed for, but not detected.

J - Indicates an estimated value. The concentration reported was detected
below the Method Detection Limit.

Q - Qualifier - specified entries and their meanings are as follows:

E - Reported value is estimated because of the presence of interferences.
M - (Method) gualifiers are as follows:

A - Flame AA

AS - Semi-automated Spectrophotometric

AV - Automated Cold Vapor AA

C - Manual Spectrophotometric

F — Furnace AA

NR — When the analyte is not required to be analyzed
P-ICP

T - Titrimetric
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Table 1. Run No.1-Batch No.1 Engineering Material Balance, Lbs per Batch

Stream No. B1/1 B1/2 B1/3 NA
. Screened Treated Sediment Product
Description Composited Wet Chemical s:’;:::: t g:ﬁ;“?::d +
Sediment Feed Additive Pro'du S wgi‘; mg Sample Weight
Component (MATERIAL IN) (MATERIAL OUT)
Dry Solids 583.6 - 543.4 15.1 558.5
Water 604.9 - 268.1 15.7 283.8
KMnO4 - 3.5 -
lonized Water - 187.2 -
Total 1188.5 190.7 811.5 30.8 842.3
Volume, Gallons 108.0 225 2.8
Bulk Density, 11.0
Lbs/gallon
Chlorides, ppm 14700.0
Sulfates, ppm 2250.0
pH 7.6 7.6
Organic Carbon, wt% 6.8 6.9
KMnO4 Dosage, 5997.0
ppmw on dry solids feed
Solids Recovery, % (1) 95.1%
Notes
1. Solids out x 100 = 543.4 + 15.1 x 100 = 95.1
Solids in 5836 +35
Rev. 3 8/29/01
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Table 2. Run No.1-Batch No.2 Engineering Material Balance, Lbs per Batch

Stream No. B2/ B2/2 B2/3 B2/4 B2/6 NA
Description Screened Recycled Total Wet Feed . Treated Estimated Sediment Product
Composited Wet | Sediment from * Chemical Sediment | Sampling *
. Recycle Additive Sampling Weight
Component Sediment Feed Batch No.1 (MATERIAL IN) Product Weight (MATERIAL OUT)
Dry Solids 597.7 543.4 1141.1 - 1054.8 23.2 1078.0
Water 592.8 268.1 860.9 - 789.2 17.5 806.7
KMnO4 - 35 -
lonized Water - 290.5 -
Total 1190.5 8115 2002.0 294.0 1844.0 40.7 1884.7
Volume, Gallons 108.0 35.0 3.7
Bulk Density, 11.0
Lbs/gallon
Chlorides, ppm 9700.0 10800.0
Sulfates, ppm 800.0 2800.0
pH 7.3 7.3
Organic Carbon, wt% 6.8 6.7
KMnO4 Dosage, 5856.0
ppmw on dry solids feed
I Solids Recovery, % 94.2%
|
Rev. 3 8/29/01
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Table 3. Run No.1-Batch No.3 Engineering Material Balance, Lbs per Batch

Stream No. B3/t B3/2 B3/3 B3/4 B3/6 NA
Description Screened Racycled Total “_’:t Feed Chemical Treated Estimated Sedlmon: Product
Composited Wet | Sediment from Recycle Additive Sediment Sampling Sampling Weight
Component Sediment Feed Batch No.1 (MATERIAL IN) Product Weight (MATERIAL OUT)
Dry Solids 627.8 530.2 1158.0 - 1147.4 29.6 1177.0
Water 562.2 396.8 959.0 - 269.1 221 291.2
KMnO4 - 3.5 -
lonized Water - 207.5 -
Total 1190.0 927.0 2117.0 211.0 1416.5 51.7 1468.2
Volume, Gallons 108.0 25.0 3.7
Bulk Density, 11.0
Lbs/galion
Chlorides, ppm 9800.0 42700.0
Sulfates, ppm 1100.0 3500.0
pH 7.2 75
Organic Carbon, wt% 6.7 6.7
KMnO4 Dosage, 5575.0
ppmw on dry solids feed
Solids Recovery, % 101.3%
8/29/01

Rev. 3
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Table 4. Run No.2-Batch No.1 Engineering Material Balance, Lbs per Batch

Stream No. B1/1 "B1/2 "B1/3 NA
L Screened . Treated Sediment Product
Description Composited Chemical s’:;:::: ¢ g::;m?::d +
Sediment Feed Additive Broduct w;' htg Sample Weight
Component (MATERIAL IN) g (MATERIAL OUT)
Bry Solids 586.4 - 539.0 15.2 554.2
Water 603.1 - 300.5 15.6 316.1
KMnO4 - 35 - -
lonized - 58.1 - -
Water
Total 1189.5 61.6 839.5 30.8 870.3
Volume, Gallons 108.0 7.0 2.8
Bulk Density, 11.0
Lbs/gallon
Chlorides, ppm 11900.0
Sulfates, ppm 2100.0
pH 7.5 7.0
Organic Carbon, wt% 6.8 6.8
KMnO4 Dosage, 5969.0
ppmw on dry solids feed
Solids Recovery, % 93.9%
Rev. 3 8/29/01
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Table 5. Run No.2-Batch No.2 Engineering Material Balance, Lbs per Batch

Stream No. B2/1 B2/2 B82/3 B2/4 B2/6 NA
Description Screen.ed Recycle Total Wet Feed . Treated Estimated Sediment Product
Composited | g, i ant from * Chemical | oo timent | Samplin *
Wet Sediment Batch No.1 Recycle Additive Product Weightg Sampling Weight
Component Feed (MATERIAL IN) (MATERIAL OUT)
Dry Solids 606.1 539.0 1145.1 - 1103.4 25.2 1128.6
Water 588.4 300.5 888.9 - 682.1 15.5 697.6
KMnO4 - 3.5 -
lonized Water - 116.2 -
Total 1194.5 839.5 2034.0 119.7 1785.5 40.7 1826.2
Volume, Gallons 108.0 14.0 3.7
Bulk Density, 11.0
Lbs/gallon
Chlorides, ppm 9200.0 10900.0
Sulfates, ppm 1200.0 2700.0
pH 7.3 71
Organic Carbon, wi% 6.5 6.9
KMnO4 Dosage, 5775.0
ppmw on dry solids feed
Solids Recovery, % 98.3%

Rev. 3 8/29/01
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Tabie 6. Run No.2-Batch No.3 Engineering Material Balance, Lbs per Batch

Rev. 3

Stream No. B3N B3/2 B33 B3/4 B3/6 NA
Description Screened Recycled Total \Aiet Feed Chemical Treated Estimated Sedlmen: Product
Composited Wet| Sedimen from " Sediment | Sampling . .
Sediment Feed | Batch No.1 Recycle Additive Product Waight Sampling Weight
Component ) (MATERIAL IN) {MATERIAL OUT)
Bry Solids 569.8 554.8 1124.6 - 1106.7 28.1 1134.8
Water 619.7 326.7 946.4 - 353.3 23.6 376.9
KMnO4 - 3.5 -
tonized Water - 116.2 -
Total 1189.5 881.5 2071.0 119.7 1460.0 51.7 1511.7
Volume, Gallons 108.0 14.0 4.7
Bulk Density, 11.0
Lbs/gallon
Chlorides, ppm 10600.0 12300.0
Sulfates, ppm 1600.0 3400.0
pH 7.3 7.3
Organic Carbon, wt% 6.3 6.6
KMnO4 Dosage, 6143.0
ppmw on dry solids feed
Solids Recovery, % 100.6%
8/29/01
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NUIEG Sediment Decontamination Demonstration Project
Pilot Study Report

Table 7: Sampling & Testing Summary

gt o |€5 | 2l2le. | £ Lle

§ S |EZ.|l 5 |3|%8|%2|2|¢&

sSample | o¥ 538 538 £ | S (8E|LE| 8§

1D £8LB |555 & |&|28|85| 3

sLof (8881 £ |5 |s8|Ed| o

8 & |2 | S| 8|07 (54|92
R1/B1/51 AB Feed 1 2 1 1 1

R1/B1/S2 AlB Product 1 2 0 0 0 010
R1/B2/S1 A/B Feed 1 2 0 0 1
R1/B2/S2 AlB |Feed/Recycle| O 2 0 0 0
R1/B2/S3 A/B Product 1 2 0 0 1
R1/B3/S1 AB Feed 1 2 1 1 1
R1/B3/52 A/B |Feed/Recycle 0 2 0 0 0

R1/B3/S3 AB Product 1 2 1 1 1 2 | 1
R2/B1/51 AB Feed 1 2 1 1 1
R2/B1/52 A/B Product 1 2 0 0 0
R2/82/S1 A/B Feed 1 2 0 0 1
R2/B2/S2 A/B  |Feed/Recycle 0 2 0 0 0
R2/B2/S3 AlB Product 1 2 0 0 1
R2/B3/S1 AB Feed 1 2 1 1 1
R2/B3/S2 A/B  |Feed/Recycle] 0 2 0 0 0

R2/B3/S3 AB Product 1 2 1 1 1 2 1

WS A/B Raw Water 2
Total 12 34 | 6 6 10 | 4 | 2
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NUIEG Sediment Decontamination Demonstration Project
Pilot Study Report
Table 8: Analytical Methods and Sampling Requirements

Sediment Bulk Chemistry

8260 NJDEP Appendix VOC TCL+10 One 2-ounce jar

8270C TCL Semivolatile Organics by GC/MS +20

8290 Dioxins/Furans by HRGC/HRMS

6010 TAL Metals by ICP Three 8-ounce jars

9012A Total Cyanide Triple sample amounts

7471A Mercury by CVAA for QC samples

8081A TCL Pesticides by GC

8082 TCL PCB Aroclors by GC

Raw Water

8260 NJDEP Appendix VOC TCL+10

8270C TCL Semivolatile Crganics by GC/MS +20

8290 Dioxins/Furans by HRGCHRMS Four, 1 liter amber glass
jars + twa, 40 ml. vials

6010 TAL Metals by ICP with HCI + one, 1 liter

9012A Totai Cyanide HDPE jar with nitric acid
+ one, 500 ml. HOPE jar

7472 Mercury by CVAA with NaOH

8081A TCL Pesticides by GC

8082 TCL PCB Aroclors by GC

Leachate Preparation

1311 TCLP Leachate Preparation Two 1 liter wide mouth

1320M Muttiple Extraction Procedure - NJ 10/07 Mod glass jars

JCLP Leachats Analysis

8260 TCLP VOC by GCMS None

8050 TCLP Herbicides by GC None

6010-7472 TCLP Metals None

8081A TCLP Pesticides by GC None

8270C TCLP Semivolatiles by GC/MS + 20 TICs None

Waste Characterization

SW 846 Chapter 6 Reactivity to Sulfides and Cyanides None

1030 Ignitability None

9045C Corrosivity (pH) None

Modified MEP Leachate Analysis

8260 NJDEP Appendix VOC TCL+10

8270C TCL Semivolatile Qrganics by GC/MS +20

8290 Dioxins/Furans by HRGC/HRMS

6010 TAL Metals by ICP
None

9012A Total Cyanide

6010-7472 Mercury by CVAA

B081A TCL Pesticides by GC

8082 TCL PCB Aroclors by GC
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NUIEG PILOT STUDY
TABLE 9 - SUMMARY OF GEOTECHNICAL TESTING RESULTS

> =g
B | 2E RE | 5 d_| 8.
RATURAL ) EE[ZddE x Q k
SAMPLE WATER |ATTERBERGLIMITS| R & | 32 E E2of| 2| 5§ g g E
CLASSIFICATION | “ 2 2 o o | 42
NUMBER CONTENT [ LIQUID | PLASTIC ; o8 | B¢ T 2
(%) LIMIT LIMIT > o
R1/B1/S1 | Gray Organic Siit (OH) 104.5 63 45 18 262 | 68 | 70 | 78 | 11,700 | 2250
R1/B1/S2 Gray Organic Silt (OH) 47 4 72 40 32 69 76
R1/B2/S1 Gray Organic Silt (OH) 100.9 71 45 26 68 | 77 73 | 9700 800
R1/B2/83 Gray Organic Silt (OH) 727 58 43 15 6.7 65 7.3 10,800 2,800
R1/B3/S1 Gray Organic Silt (OH) 102.3 60 49 11 257 | 67 | 78 | 72 { 9800 | 1100
R1/B3/S3 | Gray Organic Silt (OH) 25.3 72 41 31 2.60 | 6.7 | 260 | 7.5 | 12,700 | 3,500
R2/B1/S1 | Gray Organic Silt (OH) 103.1 85 37 28 258 | 68 | 76 75 | 11,900 | 2,100
R2/B1/s2 Gray Organic Silt (OH) 57.2 86 47 39 6.8 7.0
R2/B2/81 | Gray Organic Silt (OH) 104.3 61 46 15 65 | 76 73 | 9200 | 1,200
R2/B2/S3 | Gray Organic Silt (OH) 62.1 82 51 31 69 | 64 | 7.1 | 10900 | 2700
R2/B3/S1 Gray Organic Silt (OH) 102.2 69 46 23 260 | 63 | 79 | 73 | 10800 | 1.600
R2/B3/S3 | Gray Organic Silt (OH) 29.4 77 43 34 | 261 | 66| 195 | 7.3 | 12,300 | 3,400

Note: Bolded ficlds are samples representative of final processed material.
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Rev. 1

NUIEG PILOT STUDY

Table 10 - PUF Testing Results and Evaluation

Sample #0105169A-01A (Treated Sediment)

Method Amount Estimated

Constituents Reporting | oo o4 (ug) Maximum Possible
Limit (ug) ® | Emission® (mg)
Benzo(a)anthracene 1.0 ND 0.1
Benzo(b)fluoranthene 1.0 ND 0.1
Benzo(k)flucranthene 1.0 ND 0.1
Benzo(a)pyrene 1.0 ND 0.1
bis(2-Ethylhexyl)phthalate 5.0 ND 0.6
Chrysene 1.0 ND 0.1
Indeno(1,2,3-cd)pyrene 1.0 ND 0.1
Sample #0105169A-02A (Raw Sediment)

Method Amount Estimated
Constituents Reporting Maximum Possible

L Detected (ug) <o (1)

Limit (ug) Emission™’ (mg)

Benzo(a)anthracene 1.0 ND 0.1
Benzo(b)fluoranthene 1.0 ND 0.1
Benzo(k)fluoranthene 1.0 ND 0.1
Benzo(a)pyrene 1.0 ND 0.1
{bis(2-EthylhexyDphthalate 5.0 ND 0.6
Chrysene 1.0 ND 0.1
Indeno(1,2,3-cd)pyrene 1.0 ND 0.1
NOTES:

1. Bstimated maximum possible emission represents an extrapolation of the results of the PUF testing
Because all emissions in the PUF testing were below method reporting limits (MRLs), the estimated
maximum possible emission, in milligrams, is based on the MRLs for each constituent, adjusted to

reflect a 21-day processing period for a batch of dredged material.
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SEDIMENT FEED CONTAMINANT ANALYSIS

Table 11A: Run1-Batch1 Volatiles

Eummary of ﬁesulls
I_I:roject: PB-NUI
ETL Chain of Custody #: L8508
[Date Received: 02/15/01
R1/B1/S1-A R1/B1/81-B
waos s o
‘VOLATILES Units:| Detection | Concentration| G ] Detection | Concentration| Q Soil Cleanup
Limit Limit Criteria
JChloromethane ppb 0.69 0.69 U 0.69 0.69 U 520,000
[8romomethane ppb 0.79 0.8 1] 0.79 0.79 1] 79,000
[vinyl Chioride ppb 0.69 0.69 u 0.69 0.69 1] 2,000
kchioroathane ppb 0.39 0.39 U 0.39 0.39 1] NR
[Methylene Chioride ppb 1.10 1.1 U 1.10 1.1 U 49,000
JAcetone ppb 8.81 8.85 u 8.81 8.81 u 1,000,000
Carbon disulfide ppb 0.55 4.2 0.55 4.7 NR
1,1-Dichloroethene ppb 0.43 0.43 U 0.43 0.43 U 8,000
1,1-Dichloroethane ppb 0.32 0.33 U 0.32 0.32 U 570,000
§t-1,2-Dichloroethene ppb 0.83 0.84 Y] 0.83 0.83 U 1,000,000
kc-1,2-Dichicroethene ppb 1.01 1.02 U 1.01 1.01 U 79,000
kchioroform ppb 0.35 0.35 U 0.35 0.35 u 19,000
1,2-Dichloroethane ppb 0.61 0.61 U 0.81 0.61 U 6,000
2-Butanone ppb 5.10 5.12 U 5.10 5.1 U 1,000,000
1,1,1-Trichloroethane ppb 0.57 0.57 U 0.57 0.57 U 210,000
JCarbon Tetrachioride ppb 0.55 0.55 U 0.55 0.55 U 2,000
[Bromodichloromethane ppb 0.39 0.39 7] 0.39 0.39 u 11,000
I1,2-Dichloropropane ppb 0.37 0.37 u 0.37 0.37 u 10,000
kcis-1,3-Dichloroprapene ppb 0.51 (.51 U 0.51 0.51 U 4,000
I‘I'dchloroethene ppb 0.61 0.61 U 0.61 0.61 U 23,000
[pibromochloromethane ppb 0.59 0.59 U 0.59 0.59 U 110,000
[1.1,2-Trichlorosthane ppb 0.95 0.96 V] 0.95 0.95 1] 22,000
IBenzene ppb 0.57 0.57 1] 0.57 0.57 U 3,000
ktrans-1,3-Dichloropropene ppb 0.83 0.84 U .83 0.83 U 4,000
[Bromoform ppb 0.97 0.98 7] 0.97 0.97 U 86,000
4-Methyl-2-pentanone ppb 3.00 3.02 U 3.00 3.00 U 1,000,000
2-Hexanone ppb 3.15 3.16 U 3.15 3.15 U NR
[Tetrachloroethene ppb 0.57 0.57 U 0.57 0.57 1) 4,000
Toluene ppb 0.67 0.67 U 0.67 0.67 ] 1,000,000
1,1,2,2-Tetrachloroethane ppb 1.01 1.02 U 1.01 1.01 U 34,000
I¥Chlcrobenzene ppb 0.59 0.59 U 0.59 0.59 U 37,000
fEthylbenzene ppb 0.69 0.69 U 0.69 0.69 U 1,000,000
Istyrene ppb 0.59 0.59 U 0.59 0.59 u 23,000
Im,p-xylene ppb 1.28 1.7 1.28 1.28 u 410,000
fo-xylene ppb 0.57 0.57 u 0.57 0.57 U 410,000
Notes:
1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.
2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Critetia that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficiently high concentration {or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis
Rev. 1 10f8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 11B: Run1-Batch1 Semi-Volatiles

ISummary of Resuits
[Project: PB-NU1
[ETL Chain of Custody #: 18508
[Date Received: 02/15/01
R1/B1/S1-A R1/B1/S1-B
Method Method D::::tidgo“:;lct
SEMIVOLATILES Units: Det?ctlon Concentration | Q J Detection |[Concentration | Q Soil Cleanup
Limit Limit Criteria
Phenol ppb 122 122 U 121 121 uj 10,000,000
fbis(2-Chioroethyl)ether ppb 157 157 U 157 157 U 660
2-Chlorophenol ppb 148 139 J 147 147 ¥) 280,000
1,3-Dichlorobenzene ppb 161 161 U 161 161 U 5,100,000
1,4-Dichlorobenzene ppb 153 122 J 153 153 U 570,000
1,2-Dichlorobenzene ppb 173 173 U 172 172 U 5,100,000
2-Methyiphenol ppb 165 155 U 154 154 U 2,800,000
is(2-Chloroisopropyl)ether ppb 164 164 U 163 163 U 2,300,000
+4-Methylphenol ppb 165 155 U 155 155 U 2,800,000
IN-N itrosodi-n-propylamine ppb 143 143 U 142 142 U 660
IHexachIoroethane ppb 137 137 U 137 137 U 6,000
INitrobenzene ppb 171 171 U 170 170 1] 28,000
lisophorone ppb 139 139 U 139 139 u] 1,100,000
2-Nitrophenol ppb 130 130 U 129 129 v NR
[2.4-Dimethyiphenol ppb 121 121 U 121 121 U 1,100,000
lbis(Z-Chloroethoxy)methane ppb 159 159 (Y 159 159 U NR
I2,4-Dichlorophenol ppb 143 143 U 143 143 U 170,000
1,2,4-Trichlorobenzene ppb 175 85.7 J 174 174 U 68,000
INaphthatene ppb 169 188 168 97.6 J 230,000
|4-Chloroaniline ppb 86.7 86.7 U 86.4 86.4 U 230,000
IHexachlorobutadiene ppb 164 164 U 163 163 U 1,000
|4-C hloro-3-methyiphenol ppb 168 168 U 168 168 Ug 10,000,000
¥2-Methylnaphthaiene ppb 144 53 J 143 143 U NR
Hexachlorocyclopentadiene ppb 72.4 724 U 722 72.2 U 400,000
4,6-Trichlorophenol ppb 144 144 U 143 143 U 62,000
2,4,5-Trichlorophenol ppb 128 128 ¥ 128 128 Ul 5,600,000
-Chloronaphthalene ppb 167 167 U 167 167 U NR
-Nitroaniline ppb 126 126 U 125 125 U NR
fDimethyiphthalate ppb 167 167 U 166 166 Ul 10,000,000
fAcenaphthylene ppb 164 261 163 209 NR
|2.6-Dinitrotoluene ppb 124 124 U 124 124 u 1,000
I3-Nitroaniline ppb 80.0 80 ) 79.7 79.7 U NR
JAcenaphthene ppb 176 196 176 7141 JI 3,400,000
§2.4-Dinitrophenol ppb 119 119 U 118 118 U 110,000
J4-Nitrophenol ppb 266 266 U 265 265 U NR
foibenzofuran ppb 172 172 U 171 171 U NR
J2.4-Dinitrotoluene ppb 113 113 U 113 113 U 1,000
[Diethytphthalate ppb 110 51 J 109 109 Uugj 10,000,000
|4-Chlomphenyl phenyl ether ppb 198 198 U 197 197 U NR
Il:luonene ppb 179 104 J 178 93.5 J1 2,300,000
-Nitroaniline ppb 92.2 92.2 U 91.9 91.9 U NR
IZS-Dinitro-2-methyIphenoI ppb 156 156 U 155 155 U NR
IN-Nih’osodiphenylamine ppb 164 164 U 163 163 U 140,000
Rev. 1 20f8 1/22/02
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SEDIMENT FEED CONTAMINANT / ANALYSIS
Tabla/ﬁB Run1-Batch1 Seml-VnIatllas

_|ETL Chain of Custody #: L5508
: ata Received: 02/15/01 -

: R1/B1/S1-A R1/B1iS1-B c
1 mothod Greeereios
Units: | Detection [Concentration Concentration | Q
ik Soil Cleanup
4 Criteria
pb | = 149 149 U 149 U NR
pb | 146 146 u 146 u 660
ppb | 996 99.6 u 99.2 ul 6,000
ppb | 144 488 B 327 B NR
ppb | 146 367 285 10,000,000
& ppb | 116 116 U 116 116 u NR
i-n-butylphthalate ppb | 441 453 439 228 J§ 5,700,000
Fluoranthene ppb | 130 1490 l 129 1090 2,300,000
>yrene ppb | 107 1670 B 107 1120 8] 1,700,000
utylbenzylphthalate ppb | 975 81.6 JE 972 118 1,100,000
*-Dichlorobenzidine ppb 169 169 ) 2,000
ppb 102 985 900
ppb 102 1030 9,000
thalate ppb. 663 8970
ppb 126 100 NR
ppb 167 | 869 900
pob | 136 [77) 900
ppb 660
2,3-cd)pyrene ppb 900
ibenz(a,h)anthracene ppb 660
enzo(g;h,i)perylene b NR

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in {4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev 1 3of8 ,%;l 1’221 02
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SEBIMENT FEED CONTAMINANT ANALYSIS

/’/Table 11C: Run1-Batch1 PGBS

Notes: -

ﬁ In reference to the Qualifiers columns atmve (Q), refer to the Environmental Testing Labantorias Inc. analytical results

~report for definition of abbreviations.

2 Bold face numbers identify analytical data above U, J, or B Note that many of these analyses are 5o far below the
~~Residential Direct Conctact Soil Cleanup Critena that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)

to justify being tracked in the parformance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 0

40of8

NA

"
: Project. PB-NUI =
JETL Chain of Custody #: L8508
[Date Received: 02/15/01
1 R1/B1/S1-A R1/B1/S1-B e
Units: | Detection |Concentration | Q | Detection [Concentration | Q Soil Cban u
~ Limit Limit P
S = Crﬂm'ia
CB ppb | 418 331 2. 1551 362 /
jpce 1221 ppb | 198 19.6 u 195 19.5 U
frcB 1232 ppb | 435 4.35 7] 4.33 4.33 u
'CB 1242 ppb - 326 3.26 U 325 3.25 u
PCB 1248 ppb S 7.34 7.34 U 7.32 7.32 u
U 11.1 11.4 U
391 127 395
722 757

8/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS

Table 11D: Run1-Batch1 Pesticides

Summary of Results 1
IProject: PB-NUI |
{ETL Chain of Custody #: L8508 |
Date Received: 02/15/01 I
R1/B1/S1-A l_ R1/B1/81-B
|
Method Method Di':::t'%’::'tit
[Pesticides Units: | Detection |Concentration | Q] Detection |Concentration | Q Soil Cle.
Limit Limit off L-eanup
Criteria
jalpha-BHC ppb 1.88 1.88 U 1.87 1.87 U NR
foetaBHC ppb 2.21 2.21 1] 2.2 22 u NR
kdelta-BHC ppb 157 1.57 U 1.57 1.57 U NR
Eamma-BHC (Lindane) ppb 1.92 1.92 ) 1.91 1.91 U 520
eptachlor ppb 2.15 2.15 U 2.13 2.13 U 150
faidrin ppb 1.74 1.74 1] 1.73 1.73 1] 40
[Heptachlor epoxide ppb 2.45 2.45 U 2.44 2.44 U NR
fEndosulfan | ppb 2.74 2.74 U 2.72 2.72 U 340,000
[Dieidrin ppb 2.25 2.25 U 2.24 2.24 U 42
f4.4-DDE ppb 2.02 44.8 2.01 46.7 2,000
IEndrin ppb 2.41 2.41 1] 24 2.4 U 17,000
[Endosulfan It ppb 2.00 2 ul 1.99 1.99 UR 340,000
j4.4-DDD ppb 1.29 38.8 1.28 35.8 3,000
fEndosulfan sulfate ppb 1.64 1.64 U l 1.63 1.63 U NR
j1.4-00T ppb 2.43 2.43 U 2.42 2.42 U 2,000
Methoxychior ppb 2.66 2.66 U 2.64 2.64 U 280,000
fEndrin ketone ppb 2.17 2.17 U 2.15 2.15 U NR
|Endrin aldehyde ppb 5.71 5.71 U 5.67 5.67 U NR
falpha-Chlordane ppb 2.88 2.88 1] 2.87 2.87 1] NR
Eamma-Chlordane ppb 1.88 1.88 U 1.87 1.87 U NR
oxaphene ppb 41.3 413 U 41.1 411 U 100
Notes:
1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, inc. analytical results
report for definition of abbreviations.
2. Boid face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis
Rev. 1 50f8 1/22/02
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SEB[MENT FEED GDNTAMINANT/ANALYSIS
o /iTabIe 11E: Run1:Batch1 Metafs

:; sﬁmmé of Restuits i
e Project: PB-NUI e

'L Chain of Custody #:; L8508 :
JDate Received: 02/15/01 S e
S e R1/B1IS1T-A R1/B1/S1-B
 Mothod D?r:::%?;gct
Units: | Detection |Concentration | Q ] Detection |Concentration | Q Soil Cleanus
-~ Limit Limit eanup
1 :;/; : Criteria
ppm | 176 5630 ~175 12500
ppm | 073 0.098 073 [u
ppm 0.98 0.98 0.97
ppm | 024 555 388 | |
ppm 0.24 0,_2_5 9_5.:4 U _1_
ppm | 024 1.22 0.2 0.24 1] 39
ppm | 269 70400 26.8 17700 NR
ppm | 045 208 0.45 2.03 NR
ppm | 024 7.55 0.24 258 NR
pom | 045 103 45 350 ,_I 600 |
ppm 19.5 16000 36700 NR
ppm | 045 504 ; 135 1 400
ppm 18.4 38600 18.3 8850 NR
ppm 0.24 213 0.24 371 NR
ppm 0.72 358 071 | 3.5 14 ]
ppm 0.35 124 0.35 134 250
JPotassium ppm 241 241 u 240 240 U NR
elenium ppm 0.96 0.96 U 0.95 0.85 u 63
iver * ppm 0.31 0.31 ul o3 03 v 110
odium ppm 19.2 1060 191 1440 NR
[rhaliium ppm 0.80 0.8 ul 079 0.79 u 2
anadium * Z m
ing * m
Notes:
1. Inreference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 1 6of8
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SEDIMENT FEED CONTAMINANT ANALYSIS

Table 11F: Run1-Batch1 Dioxins

R1/B1/S1-A R1/B1/51-B
Wethod Divet Contact
Concentration | Q | Detection |Concentration | Q } o Wi o
Limit anup
s Criteria
. 18 18
] ng/Kg 140 470 0.71 340 e
,3.7,8-TCDD ng/Kg | 078 200 1.10 120 i
otal TCDD nglKg | 075 260 110 160 i
1,2.3,7.8-PeCDF nglKg 180 130 EMP 1.80 36
E,a,#,za-%cnr: ng/Kg 063 45 099 38 EMP =
‘otal PeCDF ng/Kg 130 710 140 450
1,2,3,7.8-PeCDD ng/Kg 1.00 8.7 EMP 0.51 6.1 EMP G
Total PeCDD ng/Kg 1.00 39 0.51 37 =
1,2,3,4,7,8-HxCDF ng/Kg 1.00 270 0.62 380
1,2,3,6,7,8-HxCODF ng/Kg :
34,87 8-HXCDF ng/Kg
1,2,3,7,8.9-HxCDF ng/
otal HXCDF ng/Kg
1,2,3,4,7,8-HxCDD ng/Kg
1,2,3,6,7,8-HxCDD ng/Kg
1,2,3,7.8,9-HxCDD ng/
Total HXCDD ngiKg
1,2,3,4,6.7,8-HpCDF ng/Kg
1,2,3,4,7,8,9-HpCDF ng/Kg
Total HOCDF ng/Kg
1,2,3.4,6,7,8-HpCDD na/k
Total HpCDD ng/l
JOCDE ngl
jocoD ng/Kg
EEF ﬂotaq j N!ﬁ
Notes:
1. In reference to the Qualifiers columns above (Q); refer to the Environmental Testing Laboritories, Inc. analytical resulis
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. °NR - not requiated

4. Highlighted compouinds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppt is on dry weight basis

70f8  B/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS

Table 11G: Run1-Batch1 Cyanide

ISummary of Results

fProject: PB-NUI

[ETL Chain of Custody #: L8508

[Date Received: 02/15/01

R1/B1/S1-A R1/B1/$1-B
Method Method Residential Direct
[Cyanide Units: | Detection |Concentration | Q] Detection [Concentration Contact Soll
Limit Limit Cleanup Criteria
iCyanide ppm 0.49 0.49 ul os2 0.52 1100
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing L.aboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

oW

. NR - not regulated
. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)

to justify being tracked in the performance tables (Tables 17 and 18).
5. ppm is on dry weight basis

Rev. 0
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 12A: Run1i-Batch2 Volatiles

Summary of ﬁesulls
Project: PB-NUI
ETL Chain of Custody #: L1865
Date Received: 03/08/01
R1/B2/S1-A R1/B2/S1-B
Residential
| Method ) Msthod Direct Contact
JVOLATILES Units: | Detection | Concentration | Qf Detection | Concentration| QJ Soil Cleanup
Limit Limit Criteria
KChloromethane ppb 0.69 1.59 Ul 069 1.63 Ul 520,000
{Bromomethane ppb | 079 1.61 uf o079 1.65 U 79,000
JVinyl Chloride ppb 0.69 1.92 ul 069 1.96 1] 2,000
IChloroethane pob 0.39 1.69 uj o.39 1.73 7] NR
IMethylene Chicride ppb 1.10 1.98 ul 1.10 2.03 u 49,000
JAcetone ppb 8.81 4.73 u] 88t 4.85 ul 1,000,000
ICarbon disulfide ppb 0.55 1.47 ufl 055 1.5 U NR
1,1-Dichloroethene ppb 0.43 1.35 ul 043 1.38 U 8,000
1,1-Dichlorosthane ppb 0.32 1.2 ul 0.32 1.23 ul 570,000
k-1,2-Dichloroethene ppb 0.83 0.69 ul 083 0.71 ul 1,000,000
fc-1,2-Dichioroethane ppb 1.01 1.47 ul 1.0 1.5 U 79,000
Khloroform ppb 0.35 1.37 uf 0.35 14 7] 19,000
1,2-Dichlorosthane ppb 0.61 0.94 Ul 0861 0.96 U 6,000
2-Butanone ppb 5.10 1.9 ul 5.10 1.94 uf 1,000,000
1,1,1-Trichloroethane ppb 0.57 1.45 ul os7 1.48 uf 210,000
kCarbon Tetrachloride ppb 0.55 1.53 Ul 055 1.57 1] 2,000
[Bromodichloromethane ppb 0.39 1.39 Ul 0.39 1.42 1] 11,000
I1.2-Dichloropropane ppb 0.37 1.31 uj 0.37 1.34 1] 10,000
kcis-1,3-Dichloropropene ppb 0.51 1.29 U 0.51 1.32 U 4,000
[Frichioroethene ppb 0.61 1.53 ul 081 1.57 u 23,000
Dibromochioromethane ppb 0.59 1.12 Ul 059 115 Ul 110,000
1.,1,2-Trichloroethane ppb 0.95 1.18 uf 095 1.21 u 22,000
IBenzene ppb 0.57 027 uf o057 0.27 1] 3,000
frans-1,3-Dichloropropene ppb 0.83 1.14 ) 0.83 1.17 U 4,000
IBromoform ppb 0.97 0.69 uj 0.7 0.71 1] 86,000
4-Methyi-2-pentanone ppb 3.00 3.51 ul 300 3.59 ul 1,000,000
[2-Hexanone ppb 3.15 2.86 uf 3.15 2.93 1] NR
Tetrachloroethene ppb 0.57 1.29 ul o057 1.32 u 4,000
Toluene ppb 0.67 1.7 0.67 0.36 uf 1,000,000
1,1,2,2-Tetrachloroethane | ppb 1.01 1.2 uf 1.0 1.23 ul 34,000
KChlorobenzene ppb 0.59 0.55 uf 059 0.56 vl 37,000
Ethylbenzene ppb 0.69 0.18 Uf 0.69 0.19 ul 1,000,000
tyrene ppb 0.59 1.47 ul 059 15 ul 23,000
p-xylena ppb 1.28 7.5 1.28 0.33 Ul 410,000
-xylene ppb 0.57 2.3 0.57 0.25 Ul 410,000
Notes:

1. 1n refarence to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritoriss, Inc. analytical results
raport for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiantly high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 1 10f8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 12B: Run1-Batch2 Semi-Volatiles

[Summary of Resuits
fProject: PB-NUI
[ETL Chain of Custody #: L1865
[Date Received: 03/08/01
| R1/B2/S1-A R1/B2iS1-B
Method Method Direct Gontact
EMIVOLATILES Units: | Detection |Concentration | Q] Detection |Concentration | Q i
Limit Limit Soil Cleanup
Criteria

fPhenol ppb 122 121 uf 121 125 uf 10,000,000
Ibis(2-Chloroethylether ppb 157 157 uf 157 162 U 660
2-Chlorophencl ppb 148 148 uf 147 152 U 280,000
1,3-Dichlocrobenzene ppb 161 161 U 161 165 U 5,100,000
1,4-Dichlorobenzene ppb 153 83.5 J 1563 64.9 J 570,000
1,2-Dichicrobenzene ppb 173 173 U 172 177 U 5,100,000
-Methylphenol ppb 155 155 ul 154 159 ul 2,800,000
pbis(2-Chloroisopropyl)ether ppb 164 163 U 163 168 U 2,300,000
§3-+4-Methylphenol ppb 155 155 u] 155 159 u] 2,800,000
N-Nitrosodi-n-propylamine ppb 143 143 ul 142 147 u 660
JHexachloroethane ppb 137 137 u] 137 141 1] 6,000
INitrobenzene ppb 171 171 U 170 175 U 28,000
fisophorone ppb 139 139 ul 139 143 ul 1,100,000
f2-Nitrophenol ppb 130 130 ul 120 133 U NR
§2,4-Dimethyiphenol ppb 121 121 uf 121 124 U 1,100,000
Ibis(2-Chloroethoxy)methane ppb 1569 159 U 159 163 8] NR
{2.4-Dichlorophenol ppb 143 143 uf 143 147 7] 170,000
.2,4-Trichlorobenzene ppb 175 175 uf 174 179 1] 68,000
INaphthalene ppb 169 210 168 205 230,000
|4£hloroaniline ppb 86.7 86.6 U 86.4 88.9 U 230,000
JHexachlorobutadiene ppb 164 163 uf 163 168 U 1,000
J-Chloro-3-methylphenol ppb 168 168 U 168 173 U 10,000,000
>-Methyinaphthalene ppb 144 95.7 J 143 90 J NR
JHexachlorocyclopentadiene ppb 72.4 72.3 uf 722 74.3 1] 400,000
|2,4.6-Trichlorophenol ppb 144 144 U 143 148 U 62,000
12.4,5-Trichlorophenol ppb 128 128 ul 128 132 uj 5,600,000
2-Chioronaphthalene ppb 167 167 ul 167 172 U NR
P-Nitroaniline ppb 126 125 uf 125 129 U NR
lDimethylphthalate ppb 167 167 U 166 171 U 10,000,000
fAcenaphthytene ppb 164 334 163 320 NR
|2,6-Dinitrotoluene ppb 124 124 U 124 127 U 1,000
I3-Nitroaniline ppb 80.0 79.8 uf 797 82 u NR
JAcenaphthene ppb 176 134 J 176 105 JI 3,400,000
P2.4-Dinitrophenol ppb 119 118 uf 118 122 u 110,000
§4-Nitrophenol ppb 266 266 ul 265 273 U NR
Ipibenzofuran ppb 172 774 J 174 50.2 J NR
2.4-Dinitrotoluene ppb 113 113 ul 113 116 u 1,000
[Diethylphthaiate ppb 110 48.9 J 109 48.1 JI 10,000,000
[4-Chiorophenyl phenyl ether ppb 198 197 ul 197 203 U NR
[Flucrene ppb 179 155 J 178 121 JI 2,300,000
4-Nitroaniline ppb 92.2 92,1 ul 919 94.6 1] NR
[4.6-Dinitro-2-methylphenol ppb 156 155 ul 155 160 U NR
IN-Nitrosodiphenylamine ppb 164 164 ul 163 168 U 140,000
Rev. 1 20f8 1/22/102
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|ETL Chain of Custody #: L1865

—

Date Received: 03/08/01 - -

1 R1/B2/S1-A -~ R1iIB2IS1-B
SEMIVOLATILES Units: | Detection |Concentration | QJ Detection |Concentration | Q Soil Cleanu
| Limit Limit | s

Eemmnphen_gt__ghenyl ether ppb | 149 149 ul 148 153 U NR

exachlorobenzene ppb | 146 146 ul 146 150 1] | 660

Eemachloropheno! ppb | 996 99.4 ul 992 102 U 6,000
>henanthrene ppb | 144 790 143 567 NR
\nthracene ppb | 146 713 | 146 446 10,000,000

Farbazole ppb | 116 67.2 J 116 60.7 J NR I
Di-n-butylphthalate ppb | 441 310 J 439 79.5 J 5,700,000 |

IFiuoranthene ppb 130 2580 129 1930 I 2,300,000

JPyrene ppb | 107 2600 107 2030 1,700,000

utylbenzylphthalate ppb 97.5 122 97.2 146 1,100,000
,3'-Dichlorobenzidine ppb 169 169 U 168 173 2,000
enzo(a)anthracene ppb 102 1“55_0 102 1130 _g_og g
ppb 102 1610 102 1270 9,000
is(2-Ethylhexyl)phthalate ppb 663 14900 Bl 661
Di-n-octylphthalate ppb 126 169 125
b)fluoranthene ppb 167 153_0 167
enzo(k)fluoranthene ppb 136 1180 135 | 795
enzo(ajpyrene ppb 111 1370 111 11'_59
indeno(1,2,3-cd ne ppb 130 | 466 129 A 900
kibenz(a,h)anmramne ppb 122 122 ul 122 83.7 J 660 |
Eenzosg,h,imeﬁlene EEb 108

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 1 30f8

1722102
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SEDIMENT FEED CONTAMINANT ANALYSIS
- Table 12C: Runi -BatchZ PCBS

Notes

- ISummary of Results f — 5
~JProject: PB-NUI e
_ JETL Chain of Custody #: L1865 e
_ |Date Received: 03/08/01 ; o L
B R1/B2/S1-A _____RuB281B |
Method nxﬁmm
Concentration Demion Concentration | Q
 Limit Boll Claangys
= Criteria -
4.15 U 4,,15 4.27 u =
19.6 U 195 20.1 u
4.34 uf 433 4.46 u
3.26 U 2325 3.35 u
93.8 7.32 290
142 114 305
33.9 12.7 130
269.7 : 125

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
“““Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)

to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis

Rev.0

40of8

1 - In reference to the Qualifiers columns abuve (Q), refer to the Environmental Tastmg Labontonas Inc. analytical results
~report for definition of abbreviations.
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 12D: Run1-Batch2 Pesticides

[Summary of Results
{Project: PB-NUI
JETL Chain of Custody #: L1865
IDate Received: 03/08/01
R1/B2/S1-A R1/B2/51-B
J Method Method D:::t'dgo":'t:’ ot
Pesticides Units: Detection |Concentration | Q] Detection [Concentration | Q
Limit Limit Solf Cleanup
Criteria
falpha-BHC ppb 1.88 1.87 U 1.87 1.92 U NR
fbsta-BHC ppb 2.21 22 u 22 2.26 U NR
fdelta-BHC ppb 1.57 1.57 U 1.57 1.61 u NR
Igarnma-BHC (Lindane) ppb 1.92 1.9 U 1.91 1.97 U 520
Heptachlor ppb 2.15 2.14 ) 2.13 2.2 U 150
JAldrin ppb 1.74 1.73 1] 1.73 1.78 u 40
JHeptachior epoxide ppb 2.45 2.44 u 2.44 2.51 u NR
IEndosulfan | ppb 2.74 2.73 U 2.72 2.8 U 340,000
[Dieidrin ppb 2.25 27 2.24 8.41 42
J§4.4-DDE ppb 2.02 5.64 2.01 24 2,000
§Endrin ppb 2.41 2.4 u 2.4 2.47 U 17,000
IEndosulfan 11 ppb 2.00 2 7] 1.99 2.05 ul 340,000
j4,4-DDD ppb 1.29 4.09 1.28 15.5 3,000
IEndosulfan sulfate ppb 1.64 1.63 U 1.63 1.67 U NR
js.4-0DT ppb 243 12.1 2.42 439 2,000
lMethoxychlor ppb 2.66 2.65 U 2.64 2.72 U 280,000
[Endrin ketone ppb 217 2.16 U 2.15 2.22 U NR
IEndrin aldehyde ppb 5.71 5.68 U 5.67 5.84 U NR
falpha-Chilordane ppb 2.88 2.28 J 2.87 0.68 J NR
Igamma-Chlordane ppb 1.88 5.99 1.87 4.57 NR
Toxaphene ppb 413 411 U 41.1 42.3 U 100
Notes:
1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.
2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficientty high concentration (or considered key contaminants)
to justify being tracked in ihe performance tables (Tables 17 and 18).
5. ppb is on dry weight basis
Rev. 1 50of8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
~ Table 12E: Run1-Batch2 Metals

~fSummary of Results
_JProject: PB-NUI ===
“JETL Chain of Custody #: L1865
|Date Received: 03/08/01

B R1/B2/S1-A : R1/B2/S1-B 1 -
| Method Mothod o
Unitg:f Detection Concentration | Qf Detactiun Concentration | Q} S oil CIeanup
o Limit ~Limit o
ppm | 17.6 11400 175
ppm 0.73 1.32 073
» | o098 757 _0.97
ppm 0.24 98.6 024
ppm__
ppm
Icaicium ppm
fChromium ppm
Cobait ppm _
oM
ppm
Ppm
ppm
ppm
lNickal* ppm
Potassium ppm
|Selenium ppm
ISilver * ppm
ISodium ppm
IThalium ppm
[vanadium * ppm

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B: ‘Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 1 - 60f8 - 1122102

 MAXUS2367480



SEDIMEH‘T FEED CONTAMINANT ANALYSIS
Tai::le 12F: Run1 -Batch2 Dmxins

Project: PB-NUI
.Chain of Custody #: L1 865

Date Received: 03/08/01 -
= R1/B2/S1-A ~__R1B2/S1B
Units: | Detection |Concentration | Q ection |Concentration | Q | o
Limit Limit oil Cleanup
= Tt critaria
,3,7,8-TCDF ng/Kg | 1. 39 Pl 071 39 EMP
ngKg | 1. 480 071 510
,3,7,.8-TCDD ng/Kg 0. 140 110 150
ng/Kg :51/ 3 180 110 200 |
1,2,3,7,8-PeCDF ng/Kg | 1 18 1.80 6.2 EMP
3,4.7,8-PeCDF ng/Kg | O. 33 0.99 34
otal PeCDF na/Kg 1 380 1.40 360
1,2,3,7,8-PeCDD ng/Kg . 5.8 0.51 6.5
ITo‘taa PeCDD ng/K 1. 26 0.51 34
1,2,3,4,7,8-HxCDF ng/Kg : 160 0.62 180
§1.2.3.6.7.8-HxCDF ng/Kg | 0. 140 |ew] 094 170 | ewe]
|2,3,4.6,7,8—HxCDF ng/Kg ; 23 0.52 22 I
1,2,3,7,8,9-HXCDF ng/Kg .88 7.3 0.50 7
|Total HXCDF ng/Kg ; 420 0.64 440 |
1,2,3,4,7,8-HXCDD ng/Kg : 84 0.85 8.7
11.2.3,6,7,8-HxCDD ng/K 1. 29 1.90 27
p,z,s.w,s-mcnu ng/Kg . 15 0.68 14 |
otal HxCDD ng/Kg . 310 1.20 300 | 1
§1.2,3.4,6,7,8-HpCDF ng/Kg ; 720 2.20 750 |
[1.2,34,7,8,9-HpCDF ng/Kg : 22 2.00 22
[Total HOCDF ng/Kg ; 760 2.10 770
[1.2.3,4,6,7,8-HpCDD ng/K ; 390 1.70 390 I
Frotal HpcoD ng/Kg . 1000 I 7 1000
Jocor ng/Kg
jocop ng/Kg
EF (Total ng/Ki
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. pptis on dry weight basis

Rev. 0 - 70f8 - 8/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS

Table 12G: Run1-Batch2 Cyanide

[Summary of Results

fProject: PB-NUI

{ETL Chain of Custody #: L1865

{Date Received: 03/08/01

| R1/B2/S1-A R1/B2/S1-B
Meathod Methad Residential Direct
Cyanide Units: Detection |Concentration Detection [Concentration Contact Soil
Limit Limit Cleanup Criteria
ICyanide ppm 0.29 0.29 0.29 0.29 1100
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analyticat data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Seil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 0

80f8

8/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 13A: Run1-Batch3 Volatiles

fSummary of Results

IP_rojecl: PB-NU
ETL Chain of Custody #: L3407

Date Received: 03/22/01

R1BYS1-A R1/83/$1-B
Mt wotos o
IVOLATILES Units: Det?cﬁon Concentration | Qf Detection | Concentration | Qf Soll Clsanup
Limit Limit Criteria
IChicromethane ppb { 069 16 ul 069 165 Ul 520,000
[Bromomethane ppb | 079 1.62 ul o079 1.67 ul 79,000
Bvinyl Chioride ppb { 069 1.93 vl o069 1.98 uf 2,000
KChiorosthane ppb 0.39 1.7 Uy 0.39 1.75 Ul NR
IMethylens Chioride ppb 1.10 9.2 8]l 110 124 B} 49,000
JAcetone ppb | 881 476 ufl 881 4.9 UF 1,000,000
rbon disulfide ppb | 055 8.5 f o055 9 NR
1,1-Dichloroethens ppb | 043 1.35 ul o043 1.39 U 8,000
1,1-Dichloroethane ppb | 0.32 1.2 Ul 032 1.24 ul 570,000
-1,2-Dichloroethene ppb | 0.83 0.7 ul os3 0.72 ul 1,000,000
kc-1.2-Dichioroethene ppb 1.01 1,48 ul 1.0¢ 1.52 U 79,000
KCchioroform ppb [ 0.35 1.37 uf 035 1.41 U 19,000
1,2-Dichloroethane ppb | 061 0.94 uf o061 0.97 U 6,000
2-Butanone ppb | 5.10 1.91 vl 5.10 1.96 ul 1,000,000
1,1,1-Trichlorocethane ppb | 057 1.46 ul o057 1.5 uf 210,000
KCarbon Tetrachloride ppb | 055 1.54 ul oss 1.58 ul 2,000
IBromedichloromethane ppb 0.39 1.39 ul o039 1.43 ul 11,000
|1 .2-Dichloropropane ppb | 037 1.31 uf 037 1.35 ul 10,000
kcis-1,3-Dichloropropene ppb 0.51 1.29 ul  0.51 1.33 ul 4,000
Krrichiorcethene ppb | 061 1.54 ul o081 1.58 uf 23,000
Ipibromochioromethane ppb 0.59 1.13 ul 059 1.16 uf 110,000
[i.1,2-Trichloroethane ppb | 095 1.19 ul 095 1,22 1] 22,000
IBenzene ppb 0.57 0.27 ul 057 0.27 1] 3,000
ftrans-1,3-Dichloropropene  ppb | 0.83 1.15 uf 083 1.18 ul 4,000
romoform ppb | 097 0.7 ul o097 0.72 ul 86,000
4-Methyl-2-pentanone ppb 3.00 3.53 U 3.00 3.83 ul 1,000,000
P-Hexanone ppb 3.15 2.87 ul 315 2.95 Ul NR
Tetrachloroethene ppb 0.57 1.29 Ul 057 1.33 U 4,000
Toluene ppb 0.67 2.8 1 os7 2.3 1,000,000
1,1,2,2-Tetrachloroethane | ppb 1.01 1.21 ul 101 1.24 U 34,000
hlorobenzene ppb | 059 0.55 ul os9 0.57 U 37,000
[Ethylbenzene ppb | 0.69 0.18 ul o069 0.19 ul 1,000,000
IStyrene ppb 0.59 1,48 ul 059 1.52 Ul 23,000
Im.p-xyiene ppb 1.28 33 1.28 1.9 1 410,000
Jo-xylene ppb 0.57 1.8 0.57 0.25 ul 410,000

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmentat Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Boid face numbers identify anatytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Clsanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 1 10f8

1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 13B: Run1-Batch3 Semi-Volatiles

[Summary of Resuits
Project: PB-NUI
[ETL Chain of Custody #: 1.3407
|Date Recelved: 03/22/01
R1/B3/51-A R1/B3/S1-B
Method Method D::::tidce:tnlt:::t
SEMIVOLATILES Units:| Detection |Concentration | Q || Detection |[Concentration | Q Soil Cleanu
Limit Limit ~eanup
Criteria
IPhenol ppb 122 40.8 U I 121 41.8 U 10,000,000
fbis(2-Chloroethyllether ppb 157 52.8 1] 157 54.2 u 660
2-Chlorophenol ppb 148 49.6 U 147 50.9 U 280,000
1,3-Dichlorobenzene ppb 161 19.2 J 161 18.9 J 5,100,000
1,4-Dichlorobenzene ppb 153 51.3 J 153 47.7 J 570,000
1,2-Dichlorobenzene ppb 173 58 U 172 59.5 u 5,100,000
2-Methylphenol ppb 155 52 u 154 53.3 U 2,800,000
Ibis(2-Chloroisopropyl)ether ppb 164 54.9 U 163 56.3 U 2,300,000
13+4-Methyiphenol ppb 155 52.1 ufl 155 53.4 U 2,800,000
IN-Nitrosodi-n-propylamine ppb 143 48 ull 142 49.2 U 660
IHexachloroethane ppb 137 46.1 U I 137 47.3 U 6,000
lNitrobenzene ppb 171 57.4 U 170 58.8 v) 28,000
[isophorone ppb 139 46.8 U 139 47.9 U 1,100,000
J2-Nitrophenol ppb 130 435 u 129 446 u NR
J2.4-Dimethylphenol ppb 121 40.7 uf 121 41.8 U 1,100,000
Jbis(2-Chioroethoxy)methane ppb 159 53.5 U 159 54.8 U NR
[2.4-Dichlorophenol ppb 143 48.1 ull 143 49.3 U 170,000
[1,2,4-Trichlorobenzene ppb 175 58.7 ull 174 60.1 U 68,000
[Naphthalene ppb 169 120 I 168 121 230,000
J4-Chloroaniline ppb 86.7 29.1 ul 864 29.8 U 230,000
Hexachlorobutadiene ppb 164 54.9 U 163 56.3 ) 1,000
4-Chloro-3-methylphenol ppb 168 56.5 U 168 57.9 u 10,000,000
2-Methyinaphthalene ppb 144 34.2 J 143 37.9 J NR
[Hexachlorocyclopentadiene ppb 72.4 24.3 U 72.2 24.9 U 400,000
2,4,6-Trichlorophenol ppb 144 48.3 U 143 49.5 U 62,000
2,4,5-Trichlorophenol ppb 128 43.1 U 128 44.1 U 5,600,000
2-Chloronaphthalene ppb 167 56.1 U 167 57.5 U NR
2-Nitroaniline ppb 126 42.2 V] 125 43.2 U NR
IDimethyiphthalate ppb 167 56.1 U I 166 57.5 ) 10,000,000
[Acenaphthylene ppb 164 220 163 247 NR
2,6-Dinitrotoluene ppb 124 41.6 U } 124 42.7 U 1,000
3-Nitroaniline ppb 80.0 26.8 u 79.7 27.5 V] NR
Acenaphthene ppb 176 99.9 I 176 04.7 3,400,000
2,4-Dinitrophenol ppb 119 39.8 ull 118 40.8 u 110,000
4-Nitrophenol ppb 266 89.3 ul 265 91.6 7] NR
Dibenzofuran ppb 172 37.0 J 171 372 J NR
2 4-Dinitrotoluene ppb 113 38.1 U 113 39.0 U 1,000
Disthylphthalate ppb 110 17.8 J 109 17.5 J 10,000,000
[4-Chiorophenyl phenyl ether | ppb 198 66.3 U 197 68.0 U NR
[Fiuorene ppb 179 72.6 178 80.0 2,300,000
J4-Nitroaniline ppb 92.2 30.9 1] 91.9 31.7 u NR
}4.6-Dinitro-2-methyiphenol ppb 156 52.2 ul 155 53.5 U NR
|N-Nitrosodipheny!amine ppb 164 55 U 163 56.4 U 140,000
Rev. 1 20of8 1/22/02
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SEDIMENT FEED CONTAMINANT,ANALYSIS
Table 13B Run1-Batch3 Semi-Vclatlles

fSummary of Results

JProject: PB-NUI

‘ ETL Chain of (3ustod1_# L34n7
ate e Received: 03/22/01

R1/B3/S1-A - R1/B3/s1-B e
~ | Mothos Wethod DirectContact
EMIVOLATILES Units:| Detection {Concentration | Q |} Detection {Concentration | Q Soil Cleanu
~Limit Limit P
i B S cmﬂ&
I’{-_B;romophenyl phenyl ether ppb | 149 50.1 U 149 514 U NR =
Hexachlorobenzene ppb | ~ 146 494 U 146 504 u 660
Pentachlorophenol ppb | 996 334 u 99.2 342 V3 | 6,000
Phenanthrene ppb | 144 419 143 413 NR
ppb | 146 283 146 309 10,000,000
ppb | 116 39.1 ujp 116 33.0 J NR
ppb | 441 76.0 JBl 439 87.7 JB 5,700,000
ppb | 130 1100 129 1170 2,300,000
ppb | 107 1280 107 1440 1,700,000 |
IButyibenzylphihalate ppb | 975 58.2 97.2 80.0 1,100,000 |
J3.3"-Dichiorobenzidine ppb | 169 56.7 ul 168 58.1 U 2,000 1
102 787 102 890 | | 900
102 825 102 1020 | ] 9,000
663 14600 | 6| o6t @70 5| 49,000
126 80.1 125 533 | | NR
167 684 167 L N )
136 543 P s | e [ | ew
' ppb | 111 720 | ] i 787 ] | 660
Indeno(1 2, 3-cd)pyrene ppb 130 343 129 307 | | 900
[Dibenz(a,h)anthracene ppb 122 107 122 135 | 660
Benzo(g,h.i)perylene ppb 108 430 108 432 L NR
Notes:
1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.
2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficiently high concentration (or considerad key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).
5.ppb is on dry weight basis
Rev. 1 — 30f8 o 1/22/02
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SEDIMENT FEED CONTAMlNANT ANALYSIS
Table 13C: Run1-Batch3 PCBs

~ JSummary of Resuits
_ |Project: PB-NUI ’
_JETL Chain 1 0f C Custody #: L340?

~ Date Received: 03/22/01

I BN
e ——————

R1/B3/S1-A R1/B3/51-B

Residential
Direct Contact
Soil Cleanup

Criteria

Concentration

Concentration

oot | 416 419 415 4.29

U U

ppb | 196 19.7 U 195 20.2 U

pb | 4.35 4.37 Ul 433 4.48 U

opb | 3.26 3.29 Ul 325 3.37 U
ppb | >‘r'.34 299 ] 732 193
b 111 191

12.7_ 118
A 502

Notes: :

»;1. In reference to the Qualifiers columns above {Q), refer to the Environmental Tashng Labontones Inc. analytical results
~ report for definition of abbreviations. /1}

2 Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the

~ Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)

to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis

4of8 8/16/01

Rev. 0
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 13D: Run1-Batch3 Pesticides

[Summary of Results
Project: PB-NUI
[ETL Chain of Custody #: L3407
IDate Received: 03/22/01
R1/B3/S1-A R1/B3/51-B
Mathod Method Di'::::dgo";: ot
FPestk:idss Units: Det?ction Concentration | Q De!?ct.ion Concentration | Q Soil Cleanup
Limit Limit Criteria

alpha-BHC ppb 1.88 9.06 1.87 9.86 NR
Jbeta-BHC ppb 2.21 2.22 1] 22 2.27 U NR
Jdeita-BHC ppb 1.57 1.58 ull 1s7 1.62 1] NR
Ig_amma-BHC (Lindane) ppb 1.92 0.93 J 1.91 146 J 520
Heptachlor ppb 2.15 2.16 U 2.13 221 U 150
fAldrin ppb 1.74 1.75 ul 173 1.79 U 40
IHeptachIor epoxide ppb 2.45 2.46 U 2.44 2.53 U NR
|Endosulfan t ppb 2.74 2.75 uf 272 2.82 U 340,000
IDieldrin ppb 2.25 2.26 ul 224 2.32 U 42
J4.4-DDE ppb 2.02 24.3 2.01 18.8 2,000
[Endrin ppb 2.41 2.42 U 24 2.48 U 17,000
REndosulfan ppb 2.00 2.01 ufl 199 2.08 7] 340,000
J4.4-DDD ppb 1.29 13.3 1.28 10 3,000
[Endosulfan sulfate ppb 1.64 1.64 uf 163 1.68 U NR
|4.4-DDT ppb 2.43 7.16 2.42 9.41 2,000
[Methoxychior ppb 2.66 2.67 Ul 264 2.74 UF 280,000
[Endrin ketone ppb 2.17 2.32 2.15 2.5 NR
IEndrin aldehyde ppb 5.71 3.81 J 5.67 3.9 J NR
falpha-Chiordane ppb 2.88 2.17 JE 287 2.08 J NR
Igam ma-Chlordane ppb 1.88 8.87 1.87 5.22 NR
[Toxaphene ppb 41.3 41.5 U 41.1 42.5 U 100

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analyiical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in {(4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration {or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 1 50f8 1/22/02
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SEDIMENT FEED CONTAMIMANT ANALYSIS
Table 13E: Run1-Batch3 Metals

Tt Gttt Custody # L3407 _
BateReceived. 03/22/01 e , S
R1/B3/S1-A o R1/B3IST-B
1 - Resid@éi
Units: | D Concentration | @ | Detection |Concentration | g Pirect Contact
Limit Soil clmup
: % g Cﬂlﬂ'm
8320 N

14_

Calcium

Icédmium *

Chromium

Icobalt

Copper *

ISeienium

Isilver *

Sodium

Thallium

\Vanadium *

Zinc *
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.
2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3.-NR = not regulated

4, Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the parformance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 1

6of8

. MAXUS2367488



sem’mséT FEED CONTAMINANT ANALYSIS
Table 13F: Run1-Batch3 Dioxins

Summary of Results
; ect: PB-NUI = i
ETL Chain of Custody #: L3407
Date Received: 03/22/01

R1/B3/S1-A R1/B3/S1-B
| metnoa _Hesisoeital
Concentration | Q | Detection |Concentration | Q § o .~ eanup
Limit Criteria
2,3,7,8-TCDF ng/Kg | 140 26 071 14
Fotal TCDF ngKg | 140 320 071 _ 250 1
2,3,7,8-TCDD 1.10 100 1
110 140 ||
180 | 33 EMP |
099 34 EMP
1.40 210
1.0 ? 051 42 EMP
na/Kg , 051 17
|1 2,3,4,7,8-HXCDF ng/Kg |  1.00 360 EMP] 062 160
1,2,3,6.7.8-HxCDF ngKg | 065 45 0.94 29
J2.3.4.6.7,8-HxCDF ng/Kg | 051 17 | o052 27 EMPI
{1.2.3.7,8,9-HxCDF ngKg | 088 8.3 0.50 6.9
¥Total HXCDF ngKg | 076 390 0.64 460 |
1,2,3.4,7,8-HxCDD ngKg | 120 7.3 0.85 5.9
1,2,3,6,7,8-HXCDD ngKg | 1.0 26 1.90 20 |
1,2,3,7,8,9-HxCDD ngKg | 120 15 0.68 12 |
Total HXCDD ng/Kg | 1.20 300 1.20 220
1,2,3.4.6,7,8-HpCDF ng/Kg | 091 670 2.20 720
1,2,3,4,7,8,9-HpCDF ngiKg | 1.10 26 EMA]  2.00 24
Total HpCDF ng/Kg 1.00 950 1 210 740 |
1,.2,3,4,6,7,8-HpCDD ngKg | 120 310 ] 170 300 |
Total HPCDD ng/Kg |  1.20 800 | 170 860 I
Jocor
jocop
EF (Total
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report far definition of abbreviations:

2. Bold face numbers identify analytical data above U, J, or B.. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being fracked in the performance tables (Tables 17 and 18).

5. pptis on dry weight basis

. MAXUS2367489



SEDIMENT FEED CONTAMINANT ANALYSIS
Table 13G: Run1-Batch3 Cyanide

ISummary of Results

[Project: PB-NUI

|ETL Chain of Custody #: L3407

IDate Received: 03/22/01

R1/B3/S1-A 1 R1/B3/S1-B |
Method Method IResidentiaI Direct]
ICyanide Units: | Detection |Concentration Detection |Concentration | Q Contact Soll
Limit Limit Cleanup Criteria
ICyanide ppm 0.28 0.29 0.25 0.27 1100
_
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 0

8of8
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Rev. 1

SEDIMENT FEED CONTAMINANT ANALYSIS
Table 14A: Run2-Batch1 Volatiles

]Summary of Resuits

IProject: PB-NUI

ETL Chain of Custody #: L3794

Date Raceived: 02/24/01

R2/B1/S1-A R2/B1/S1-B
ot v e
IVOLATILES Units:| Detection| Concentration{ Q  Detection | Concentration| Qf Soil Cleanup
Limit Limit Criteria

kChioromethane ppb | 0.69 0.69 ul 069 1.38 ull 520,000
§Bromomethane ppb { 0.79 0.79 ul o0.79 1.58 U 79,000
Vinyt Chloride ppb | 0.69 0.69 vl 089 1.38 u 2,000
[Chloroethane ppb | 038 0.39 uf 0.39 0.77 U NR
[Methylene Chioride ppb [ 110 1.1 ul 1.10 13.2 B 49,000
[Acetone ppb | 8.81 8.81 ul 881 17.6 U 1,000,000
[Carbon disulfide ppb | 055 0.55 ul 055 1.1 1] NR
1,1-Dichloroethens ppb | 043 0.43 ul 043 0.85 1] 8,000
1,1-Dichloroethane ppb | 0.32 0.32 uj 0.32 0.65 ul 570,000
}t-1,2-Dichioroethene ppb | 0.83 0.83 ul 083 1.66 uf 1,000,000
k-1,2-Dichlorcethene ppb | 1.01 1.01 ul 1.01 2.03 7] 79,000
[Chlorcform ppb | 0.35 0.36 ul o03s 0.69 u 19,000
1,2-Dichloroethane ppb | 061 0.61 ul o0.61 1.22 1] 6,000
2-Butanone ppb | 5.10 5.1 ul 510 10.2 ul 1,000,000
1,1,1-Trichloroethane ppb | 057 0.57 ul o057 1.14 ul 210,000
KCarbon Tetrachioride ppb | 055 0.55 ul 055 1.1 1] 2,000
Bromodichloromethane ppb | 0.39 0.39 ul o039 0.77 u 11,000
|h.2-Bichloropropane ppb | 037 0.37 ul 037 0.73 1] 10,000
kcis-1,3-Dichloropropene ppo | 0.51 0.51 ul o051 1.01 U 4,000
[Trichioroethene ppb | 0.61 0.61 ul 061 1.22 u 23,000
fDibromochloromethane ppb |  0.59 0.59 uf 059 1.18 ul 110,000
J1.1,2-Trichioroethane ppb | 0.95 0.95 ul 095 19 1] 22,000
IBenzens ppb 0.57 0.57 uj o057 1.14 V] 3,000
ftrans-1,3-Dichloropropene | ppb |  0.83 0.83 ul o083 1.66 U 4,000
IBromoform ppb | 0.97 0.97 ul o097 1.95 u 86,000
4-Methyl-2-pentanone ppb | 3.00 3 u] 3.0 6.01 ul 1,000,000
2-Hexancne ppb 3.15 3.15 U 3.15 6.29 U NR
Tetrachioroethene ppb | 057 0.57 ul 057 1.14 1] 4,000
Toluene ppb | 0.67 0.67 ul o067 134 Ul 1,000,000
1,1,2,2-Tetrachloroethane | ppb 1.01 1.01 ul 101 2.03 1] 34,000

hlorobenzene ppb | 059 0.59 ul 059 1.18 U 37,000
Ethylbenzene ppb | 0.69 0.69 ulf 069 1.38 uj 1,000,600

tyrene ppb | 0.59 0.59 uf o059 1.18 1] 23,000
. p-xytene ppb 1.28 1.6 1.28 2.56 Ul 410,000
fo-xylene ppb | 057 0.57 vl o057 1.14 ul 410,000
Notes:

1. In refarence to the Qualifiers columns above (Q), refer to the Environmentaf Testing Laboritories, Inc. analytical results
raport for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Nota that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

10of8
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 14B: Run2-Batch1 Semi-Volatiles

§Summary of Results
[Project: PB-NUI
IETL Chain of Custody #: L3794
Date Received: 02/21/01
R2/B1/S1-A | R2/B1/S1-B
waros s T
SEMIVOLATILES Units: Det?ctlon Concentration | Q § Detection |Concentration | Q Soil Cleanup
Limit Limit Criteria
IPhenol ppb 122 114 ul 121 114 u 10,000,000
|bis(2-ChIoroethyl)ether ppb 157 144 U l 157 144 U 660
2-Chlorophenol ppb 148 118 ul 147 118 U 260,000
1,3-Dichlorobenzene ppb 161 144 U | 161 144 U 5,100,000
1.4-Dichlorobenzene ppb 153 147 U 153 147 U 570,000
1,2-Dichlorobenzene ppb 173 148 U 172 148 U 5,100,000
2-Methylphenol ppb 155 118 ull 154 118 U 2,800,000
bis(2-Chloroisopropyl)ether ppb 164 85.8 ul 163 85.8 U 2,300,000
J2+4-Methylphenol ppb 155 96.6 u I 155 96.6 U 2,800,000
[N-Nitrosodi-n-propylamine ppb 143 120 U 142 120 U 660
fHexachloroethane ppb 137 149 ull 137 149 U 6,000
ENitrobenzene ppb 171 165 ull 170 165 U 28,000
Fsophorone ppb 139 111 ull 139 111 U 1,100,000
f2-Nitrophenol ppb 130 127 U 129 127 U NR
|2.4-Dimethylphenol ppb 121 71 u 121 71 U 1,100,000
[bis{2-Chioroethoxy)methane | ppb 159 130 U 159 130 u NR
f2.4-Dichlorophenol ppb 143 122 U 143 122 U 170,000
[1.2,4-Trichlorobenzene ppb 175 135 ul 174 135 7] 68,000
{Naphthalene ppb 169 91.3 JJ 168 97.4 J 230,000
J4-Chloroanitine ppb 86.7 149 u1 86.4 149 U 230,000
[Hexachiorobutadiene ppb 164 137 7] 163 137 U 1,000
4-Chloro-3-methylphenol ppb 168 92.9 U I 168 92.9 U 10,006,000
2-Methyinaphthalene ppb 144 134 ul 143 48.7 J NR
Hexachlorocyclopentadiene ppb 72.4 222 ull 722 222 U 400,000
2,4,6-Trichlorophenot ppb 144 149 u | 143 149 u 62,000
2,4,5-Trichloropheno} ppb 128 138 U 128 138 U 5,600,000
2-Chloronaphthalene ppb 167 139 l4 167 139 ) NR
2-Nitroaniline ppb 126 96.8 U 125 96.8 U NR
EDimethyiphthaiate ppb 167 124 ull 166 124 U 10,000,000
cenaphthytene ppb 164 148 163 158 NR
2,6-Dinitrotoluene ppb 124 102 ) 124 102 U 1,000
3-Nitroaniline ppb 80.0 87.2 ) 79.7 87.2 U NR
Acenaphthene ppb 176 69.0 J 176 62.9 J 3,400,000
2.4-Dinitrophenol ppb 119 122 ) I 118 122 U 110,000
4-Nitrophenol ppb 266 166 U I 265 166 U NR
Dibenzofuran ppb 172 132 U 171 132 U NR
J2.4-Dinitrotoluene ppb 113 76.1 u‘| 113 76.1 u 1,000
[Diethylphthalate ppb 110 97.2 1] 109 97.2 ul 10,000,000
l4-Chiorophenyl phenyl ether | ppb 198 135 ul 197 135 U NR
Fluorene ppb 179 66.9 J 178 75.1 J 2,300,000
4-Nitroaniline ppb 92.2 130 U 91.9 130 U NR
4,6-Dinitro-2-methylphenol ppb 156 133 U 155 133 U NR
N-Nitrosodiphenylamine ppb 164 119 U 163 119 U 140,000
Rev. 1 20f8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 14B Run2-Batch1 Semn-\i’olatlles

JSummary of Resuits
fProject: PB-NUI

ETL Chain of Custody #: L3794
Date Received: 02/21/01

1 R2/B1/S1-A o R2/B1/S1-B ;;;i«
SEMIVOLATILES Units:| Detection |Concentration | Q Detcctian Concentration | Q
s ;::’Lim“ Llﬂ'ﬂt Soil C!mup
Criteria
}4-Bromophenyi ptienyl ether | ppb | 149 127 U 149‘ 127 U NR
Eé_iachlombenzene ppb | 146 116 Ul 146 116 u I |
Pentachlorophenol ppb | 996 85.6 ufl 992 85.6 u 6,000 I
Phenanthrene ppb | 144 416 143 355 NR

nthracene ppb | 146 308 146 280 10,000,000

Carbazole ppb | 116 93.7 u 118 93.7 U NR I
IDién-buMphthalate ppb | 441 396 ul 439 66.9 J 5,700,000
Fluoranthene ppb | 130 1460 129 1370 2,300,000
IPyrene ppb | 107 1440 107 1320 1,700,000
IButylbenzyiphthalate ppb 97.5 629 J 97.2 73 J 1,100,000
I3.3-Dichlorobenzidine ppb 169 246 U 168 246 U 2,000 |
Benzo(a)anthracene ppb 102 ssg | ¥ 102 786 0 900
Chrysene ppb | 102 100 | [ 12 | 86 o 9000
bis(2-Ethylhexyl)phthalate ppb | 663 —m 661 7320
Di-n-octylphthalate ppb 126 J§ 125 85.2 NR
Benzo(b)fiuoranthene ppb | 167 m 167 914 | 900
Benzo(k)fluoranthene 136 570 ‘ 135 s72 | |
Benzo(a)pyrene | Egb 111 914 [} 11 840 g 660
Indeno(1,2,3-cd)pyrene ppb 130 310 129 284 ] 900
Dibenz(a,h)anthracene ppb 122 29.4 | 122 753 u 660 |
Benzo(g,h,pe lene Hpb 108 318 108 317 NR
Notes: ' r b

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Scil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18):

5. ppb is on dry weight basis

Rev. 1 . 30f8 1122102
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SEDIMENT FEED CONTAMINANT/ANALYSIS
Tahie 14C: Run2-Batch1 PCBs

Ee :ﬁmq of Results

ETL Chaln of Custody #: L379&
; Date Received: 02/21/01

R2/B1/S1-A ‘R2/B1/S1-B S
Units: Detactlon Concentration | Q ] Detection |Concentration | Q tg:ftm?;m @
1 Limit i
s S cm&ﬂi
ppb :4 16 4.14 U 415 414 Y]
ppb | 196 195 U I 195 195 ol |
ppb | 4.35 4.32 U 4.33 4.32 ul |
ppb | 3.26 3.25 Ul 325 3.25 ulj
ppb 7.34 165 ] 732 97.5
ppb | 111 292 ]
ppb ~12.8 127 u

Notes: 2
1 ,‘ In reference to the Qualifiers columns abova {Q), refer to the Environmental Testlng Labontones. In¢. analytical results :
~report for definition of abbreviations. =
2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the .
" Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR -not regulated
4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)

to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis

40f8 8/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 14D: Run2-Batch1 Pesticides

[Summary of Results
I!’_r_oject: PB-NUI
ETL Chain of Custody #: L3794
IDate Received: 02/21/01
| R2/B1/S1-A R2/B1/S1-B |
Mothod Mothod Divect Contact
Pesticides Units: | Detection |Concentration | Q ] Detection [Concentration | Q
Limit Limit Soil Cleanup
Criteria
faipha-BHC ppb 1.88 1.87 ul 187 1.87 U NR
fbeta-BHC ppb 2.21 2.19 U 22 2.19 U NR
Jdeita-BHC ppb 1.57 1.56 ul 157 1.56 U NR
Famma-BHC {Lindane) ppb 1.92 1.91 U 1.91 1.9 U 520
Heptachlor ppb 2.15 2.13 V) 2.13 2.13 U 150
RAldrin ppb 1.74 1.72 ul 173 1.72 1] 40
F—leptachlor epoxide ppb 2.45 243 U 2.44 2.43 U NR
[Endosutfan | ppb 2.74 2.72 ul 272 2.12 ul 340,000
IDieldrin ppb 2.25 8.79 2.24 4.84 42
J4.4'-DDE ppb 2.02 22.2 2.01 10.9 2,000
JEndrin ppb 2.41 2.39 u 24 2.39 U 17,000
JEndosuifan 1 ppb 2.00 1.99 uf 199 1.99 ull 340,000
j4,4-DDD ppb 1.29 10.4 1.28 6.45 3,000
JEndosulfan sulfate ppb 1.64 1.62 ) 1.63 1.62 U NR
j.4-DDT ppb 2.43 23.7 242 15.9 2,000
[Methoxychior ppb 2.66 2.64 Ul 264 2.64 ul 280,000
IEndrin ketone ppb 2.17 2.15 U 2.15 2.15 U NR
JEndrin aldehyde ppb 5.71 5.66 7] 5.67 5.66 u NR
faipha-Chlordane ppb 2.88 39 2.87 1.57 J NR
EammaChhrdane ppb 1.88 5.81 1.87 2.43 NR
oxaphene ppb 41.3 41 U 411 41 V) 100
Notes:

1. in reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 1 50f8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
~ Table 14E: Run2-Batch1 Metals

y / amma:y of ﬁesutis
JProject: PB-NUI
JETL Chain of Custody #: L3794

Date Received: 02/21/01 ; Lo
e o R2/B1/S1-A [ R2/B1S1B
i | L
Sstired biract Contact
Concentration | Q J Detection |Concentration | Q oo
Limit Soil Cmup
T Criteria
13500 17.5 14500
2413 2.31
432 6.47
100 0.24
0.041 J 0.24
16 0.24
5360 26.8
134 ] o045
9.33 0.24
142 045 |
26000 19.4
Lead * 127 0.45
Magnesium ppm 6620 18.3
Manganese ppm 469 0.24
Mercury * |_ppm 3.69 0.71
INickel * ppm .38 343 0.35
JPotassium ppm 241 48100 240
ISelenium ppm 0.96 0.95 U 0.95 0.95 U 63
Isilver * ppm 0.31 0.3 U 0.3 0.3 U 110 i
¥Sodium ppm 19.2 4190 19.1 3940 NR
frhatlium ppm 0.80 0.79 ul o7o 0.79 U 2
fvanadium * 0.57 39.9 0.57 41.8 ] 370
Einc* I % 0.74 228 0.74 248 1.500

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev 1 - 60f8 1122102
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SEDIMENT FEED COMTAMINANT ANALYSIS
/Table 14F: Run2-Batch1 Dloxms

/Isdmmary of Results
Project: PB-NUI -
JETL Chain of Custody #. L3794

IDate Received: 02/21/01

R2BUSTA ~—  R2/BIS1B

Residential

Units: | Dete Concentration | Q Dstection Concentration | Q lgmm“d
~ Limi Limit >

Cmeria

2.3.7,8-TCDF ng/Kg | 140 21 | R 17
Total TCDF ng/Kg | 140 440 0.71 340
2,3,7,8-TCDD ngiKg | 075 130 110 130
Total TCDD ngKg | 075 160 1.10 160
1.2,3,7,8-PeCDF ng/Kg | 190 19 1.80 13 I
3,4,7,8-PeCDF ng/Kg | 063 44 0.99 30
otal PeCDF ng/kg | 130 580 1.40 450 |
1.2,3,7,8-PeCDD ng/Kg | 1.00 42 ewe] 051 59 I 1
otal PeCDD ng/Kg 1.00 24 0.51 59 1
}1.2.3,4,7,8-HXxCDF ng/Kg 1.00 420 0.62 170 | 1
11.2.3.6,7,8-HxCDF ng/Kg 0.65 360 emp]  0.94 180 EM1 1
3,4,6,7,8-HxCDF ng/Kg | 051 33 0.52 21
1,2,3,7,8,9-HxCDF ng/Kg 0.88 14 0.50 7.8 | I
Total HXCDF ng/Kg 0.76 1100 0.64 460 | 1
1,2,3.4,7,8-HxCDD ng/Kg | 120 10 0.85 6.6 | |
1,2,3,6,7,8-HxCDD ng/Kg 1.10 29 1.90 21 ' |
1,2,3,7,8,9-HXCDD ng/Kg 120 | 14 0.68 12 l
Total HXCDD ng/Kg 1.20 320 1.20 240 |
1,2,3,4,6,7,8-HpCDF ng/Kg | 091 1900 2.20 700 |
1,2,3,4,7,8,9-HpCOF ng/Kg 15
Total HpCDF ng/Kg
1,2,3,4,6,7,8-HpCDD ng/Kg
Total HpCDD ng/Kg
JocpF ng/Kg
focop ng/Kg
JIEF (Total) |_ng/Kg
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. pptis on dry weight basis

70f8 8116101
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SEDIMENT FEED CONTAMINANT ANALYSIS

Table 14G: Run2-Batch1 Cyanide

fSummary of Results

[Project: PB-NUI

[ETL Chain of Custody #: L3794

[Date Received: 02/21/01

R2/B1/S1-A R2/B1/S1-B
Method Method Residential Direct
TCyanide Units: | Detection |Concentration | Q| Detection |Concentration Contact Soll
Limit Limit Cleanup Criteria
ICyanide ppm 0.27 0.27 0.27 0.27 1100
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laberitories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not reguiated

4. Highlighted compounds are those which are at sufficiently high concentration {or considered key contaminants)
te justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 0

8of8

8/16/01

MAXUS2367498



Rev. 1

SEDIMENT FEED CONTAMINANT ANALYSIS
Table 15A: Run2-Batch2 Volatiles

[Summary of Results

[Project: PB-NUI

[ETL Chain of Custody #: L1870

[Date Received: 03/15/01

R2/BZ/S1-A R2/B2/S1-B
Method Method Dil::::d:::;'ct
IVOLATILES Units: | Detection | Concentration| Qf Detection | Concentration| Qf Soil Cleanup
Limit Limit Criteria
KChloromethane ppb | 0.69 1.62 ul o069 1.6 ul 520,000
IBromemethane ppb | 0.79 1.64 ul o0.78 1.62 ul 75,000
fvinyl Chioride ppb | 069 1.96 ul o069 1.93 ul 2000
KChiloroethane ppb 0.39 1.73 ufl 039 1.7 1] | NR
[Methylene Chioride ppb 1.10 2.8 Bl 110 2.7 Bl 49,000
JAcetone ppb 8.81 4.83 ul 881 4.76 ul 1,000,000
Carbon disulfide ppb 0.55 6.8 0.55 5.5 | NR
1,1-Dichloroethene ppb 0.43 1.37 ul 043 1.35 ul 8,000
1,1-Dichloroethane ppb 0.32 1.23 ul 032 1.21 ul 570,000
f-1,2-Dichloroethene ppb | 0.83 0.71 ul o083 0.7 uj 1,000,000
[c-1,2-Dichicroethene ppb 1.01 1.5 ujl 1.01 1.48 uf 79,000
KChloroform ppb 0.35 1.30 ul 0.35 1.37 uf 19,000
1,2-Dichloroethane ppb 0.61 0.96 U 061 0.94 uj 6,000
2-Butanone ppb 5.10 1.93 ul .10 1.91 ul 1,000,000
1,1,1-Trichloroethane ppb | 0.57 1.48 ul o057 1.46 uf 210,000
[Carbon Tetrachloride ppb 0.55 1.56 ul 055 1.54 ul 2000
IBromodichioromethane ppb 0.39 1.41 ul o0.39 1.39 ul 11,000
|1.2-Dichloropropane ppb 0.37 1.33 ul o037 1.31 ul 10,000
kcis-1,3-Dichloropropene ppb | 0.51 1.31 ul o051 1.29 ujl 4000
[Trichloroethene ppb | 0.6 1.56 ul o061 1.54 ul 23000
Dibromochloromethane ppb | 0.59 1.14 ul 059 1.13 uf 110,000
J1,1,2-Trichloroethane ppb 0.95 1.21 ul o095 1.19 ul 22,000
IBenzene ppb | 0.57 44.3 0.57 0.27 ul 3,000
ftrans-1,3-Dichloropropene ppb 0.83 1.16 U 0.83 1.15 UI 4,000
IBromoform ppb | 0.97 0.71 ul o097 0.7 ul 86,000
4-Methyl-2-pentanone ppb | 3.00 3.58 ul  3.00 3.53 ul 1,000,000
2-Hexanone ppb 3.15 2.91 uf 315 2.87 ul NR
Tetrachioroethene ppb | 0.57 1.31 ul o057 1.29 U 4,000
Toluene ppb | 0.67 152 0.67 2.3 1,000,000
1,1,2,2-Tetrachloroethane ppb 1.01 1.23 uf 1.01 1.21 U 34,000
[Chlorobenzene ppb 0.59 0.56 ul o059 0.55 uf 37,000
[Ethylbenzene ppb | 0.69 65.9 0.62 0.18 ul 1,000,000
Estyrene ppb 0.59 15 ufl 05% 1.48 ulf 23,000
Im.p-xylene ppb 1.28 94.9 1.28 4.2 410,000
fo-xylene ppb 0.57 30.3 0.57 2 410,000

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analyticat results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify racking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify baing tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

1of8
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 15B: Run2-Batch2 Semi-Volatiles

[Summary of Results |
{Project: PB-NUI |
[ETL Chain of Custody #: L1870 |
IDate Received: 03/15/01 1
| R2/B2/S1-A R2/B2/$1-B |
Method Mothod birect Goniact
SEMIVOLATILES Units: Det?ct_ion Concentration | Q |DetectionjConcentration | Q Soil Cleanup
Limit Limit Criteria
{Phenol ppb 122 124 U 121 122 ull 10,000,000 I
Ibis(2-Chloroethyhether ppb 157 161 7] 157 158 u 660
2-Chlorophenol ppb 148 151 U 147 149 1] 280,000 I
1,3-Dichlorobenzene ppb 161 165 U 161 162 U 5,100,000
1,4-Dichlorobenzene ppb 153 157 u 153 154 U 570,000
1,2-Dichlorobenzene ppb 173 177 u 172 174 U 5,100,000 |
2-Methylphenol ppb 155 158 U 154 156 v 2,800,000 §
Jbis{2-Chloroisopropyl)ether ppb 164 167 U I 163 164 U 2,300,000
|3+4-Methylphenol ppb 155 159 ul 155 156 uf 2800000
IN-Nitrosodi-n-propylamine ppb 143 146 ) I 142 144 U 660
|Hexachloroethane ppb 137 140 U 137 138 U 6,000
INitrobenzene ppb 171 175 1] 170 172 U 28,000
ﬁsophorone ppb 139 142 U 139 140 U 1,100,000
f2-Nitrophenol ppb 130 132 U 129 130 u NR
J2.4-Dimethyiphenol ppb 121 124 U 121 122 U 1,100,000 l
Ibis(2-Chloroethoxy)methane | ppb 159 163 U 159 160 U NR |
J2.4-Dichlorophenol ppb 143 146 1] 143 144 u 170,000 |
|1 2,4-Trichlorobenzene ppb 175 179 U 174 176 U 68,000 |
[Naphthalene ppb 169 194 168 22 230,000
f4-Chioroaniline ppb 86.7 88.5 Ul 864 87.1 u 230,000 I
IHexachlorobutadiene ppb 164 167 U 163 164 U 1,000 I
J4-Chioro-3-methyiphenol ppb 168 172 U 168 169 U 10,000,000 I
J2-Methyinaphthalene ppb 144 68.7 J 143 82 J NR
|Hexachlorocydopentadiene ppb 72.4 74 U 72.2 72.7 U 400,000 I
§2.4,6-Trichlorophenol ppb 144 147 ufl 143 145 U 62,000 I
J2.4,5-Trichloropheno! ppb 128 131 U 128 129 u 5,600,000
J2-Chloronaphthalene ppb 167 171 U 167 168 U NR
J2-Nitroaniline ppb 126 128 U 125 126 u NR
IDimethylphthalate ppb 167 171 U 166 168 ul 10,000,000
fAcenaphthytene ppb 164 460 163 357 NR
2 6-Dinitrotoluene ppb 124 127 ufl 124 125 U 1000 |
3-Nitroaniline ppb 80.0 81.7 uf 797 80.3 U NR
Acenaphthene ppb 176 171 J 176 152 J 3,400,000
2,4-Dinitrophenol ppb 119 121 U | 118 119 U 110,000
4-Nitrophenol pph 266 272 U 265 267 U NR
IDibenzofuran ppb 172 72.9 J | 171 65.6 J NR
§2 4-Dinitrotoluene ppb 113 116 U 113 114 U 1,000
IDiethyiphthatate ppb 110 41.7 J 109 110 Ul 10,000,000
l4-ChIoropheny! phenyl ether ppb 198 202 U 197 199 U NR
FFluorene ppb 179 179 J 178 135 J 2,300,000
f4-Nitroaniline ppb 92.2 94.2 ul o919 92.6 U NR
[4.6-Dinitro-2-methylphenol ppb 156 159 Ul 155 156 U NR
IN—Nitrosodiphenylamine ppb 164 167 ) l 163 165 U 140,000
Rev. 1 20f8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 15B Run2-Batch2 Sems-Vulatales

Custody #:
- 03/15/01

B R2/B2/S1-A ___R2BYS1B
| Method Method Dloscs Santas
Units: | Detection |Concentration | Q JDetection|Concentration | Q
| Limit Limit Soll Cleanup
P s e crm
-Bromophenyl phenyl ether ppb | 149 152 Ul 149 150 u NR
JHexachlorobenzéne ppb | 146 150 ul 148 147 U 660
lPéﬂtachlomphenol ppb | 996 102 uf 992 100 U 6,000
Phenanthrene ppb | 144 669 143 678 I NR |}
JAnthracene ppb | 146 533 146 465 _I 10,000,000
lcérbazula ppb | 116 119 U 116 17 U NR
Di-n-butylphthalate ppb | 441 258 JBY 439 359 JBI 5,700,000
[Fluoranthene ppb | 130 2100 129 1920 2,300,000
IPyrene ppb | 107 2820 107 2780 1 1,700,000
I_E_&_L(tytbenzy!phthalate ppb | 1 1,100,000
3,3'-Dichlorobenzidine ppb | , 2,000
I,genzoggla_nthracane ppb
hrysene ppb
|bisf2—5m£hax?§zghmaiate | ppb
Di-n-octylphthalate ppb
Benzo(b)fluoranthene ppb
|Benzoék21ﬂzuoranmena | ppb
Benzo(a)pyrene ppb
Indeno(1,2,3-cd)pyrene ppb
IDibenz(a,hjanthracene ppb
|Benzo‘g,h,imewene Egb

Notes:

1. Inreference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 1 30f8 - 1122102
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SEDIMENT FEED CONTAMINANT ANALYSIS
/T able 150 Run2-Batch2 PCBs

_JSummary of Results
oject: PB-NUI
JETL Chain of Custody #: L1a70
. Date Received: 03/15/01 e o ,
: : R2/B2/S1-A R2/B2/51-B
{PCB (Arocior) Units: Datactmn Concentration | Q | Detection |Concentration | Q
?i/l.,ignit Limit
PCB 1016 ppb | 416 425 U 4 35’5; 418 U j,
PCB 1221 ppb | 1986 20 u 19.5 19.7 U S
PCB 1232 ppb | 435 4.44 Ul 433 4.36 U
PCB 1242 ppb | 326 333 ul 325 3.28 U
PCB 1248 ppb- | 734 157 I 732 126
PCB 1254 ppb 114 232 111 201
PCB 1260 ppb | 128 118 127 105
PCB Total ppb | NA 507 § NA 432 ] 490

Notes: 2

/1. In reference to the Qualifiers columns abave (Q), refer to the Environmental Tesﬁng Labontm Inc. analytical results

* report for definition of abbreviations. -

2. Boid face numbers identify analytical data above U, J; or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR = not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev 0 40f 8 §i16[ 01
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 15D: Run2-Batch2 Pesticides

{Summary of Resuits
{Project: PB-NUI
|[ETL Chain of Custody #: L1870
IDate Recelved: 03/15/01
R2/B2/S1-A R2/B2/S1-B
J Method Method DI'::::":O";::' ot
Pesticides Units: Detection |Concentration | Q] Detection |Concentration | Q .
Limit Limit Soil Cleanup
Criteria
falpha-BHC ppb 1.88 1.92 1] 1.87 1.89 U NR
foeta-BHC ppb 2.21 2.25 7] 2.2 2.21 ] NR
fdelta-BHC ppb 1.57 1.6 U 1.57 1.58 U NR
Igamma-BHC (Lindane) ppb 1.92 1.96 7] 1.91 1.93 7] 520
Heptachior ppb 2.15 2.19 U 2.13 2.15 U 150
fAldrin ppb 1.74 1.77 U 1.73 1.74 7] 40
IHeptachlor epoxide ppb 2.45 2.5 U 2.44 2.46 U NR
[Endosulfan | ppb 2.74 2.79 1] 2.72 2.75 7] 340,000
fDieldrin ppb 2.25 2.20 7] 2.24 2.25 1] 42
j4.4-DDE ppb 2.02 279 2.01 31.3 2,000
{Endrin ppb 2.41 2.46 U 2.4 2.42 U 17,000
IEndosulfan |1 ppb 2.00 2.04 U 1.99 2.01 ul 340,000
J4,4-DDD ppb 1.29 16.7 1.28 12.8 3,000
JEndosuifan sulfate ppb 1.64 1.67 U 1.63 1.64 U NR
§4,4DDT ppb 2.43 10.3 2.42 9.32 2,000
IMethoxychior ppb 2.66 2.71 U 2.64 2.66 UF 280,000
JEndrin ketone ppb 2.17 2.21 U 2.15 2.17 U NR
IEndrin aldehyde ppb 571 5.81 u 5.67 5.72 1] NR
laipha-Chlordane ppb 2.88 2.94 U 2.87 2.89 1] NR
Igamma-Chlordane ppb 1.88 1.92 U 1.87 1.89 U NR
Toxaphene ppb 41.3 421 U 41.1 41.4 U 100
Notes:
1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.
2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficiently high concentration {or censidered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis
Rev. 1 50f8 1/22/02

MAXUS2367503



SEDIMENT FEED GONTAMINANTANALYSIS
. ~ Table 15E: Run2-Batch2 Metals
ummary of Results ~ =
{Project: PB-NUI v S

ETL Chain of Cusiody # L1670
:Date Received: 03/15/01

R2/B2/S1-A R2/B2/51-B
/ Residential
Units: | D Concentration | Q | Detection |Concentration | Q Dsirect Contact
Sl Limit oil CIoanup
- Criteria
ppm | 176 14400 175 13400 NR
pom | 073 | 166 073 149 14
ppm | 098 8.98 | 097 8.11 20 i
ppm | 024 114 024 107 700
ppm | 024 0.13 uj o024 0.12 U
ppm | 024 236 | 0.24 219
ppm | 269 7330 268 6930
ppm | 045 152 0.45 149 |
ppm - 0.24 111 0.24 1 0;_6
ppm 0.45 168 0.45 173
Hpm 19.5 30300 19.4 28600 NR l
ppm 0.45 148 045 147 400
ppm 18.4 8290 18.3 7920 NR
ppm 0.24 557 0.24 535 NR
ppm 0.72 3.68 0.71 3.39 14
ppm 0.35 36.8 0.35 36.1 250 l
§Potassium ppm 241 2800 240 2670 NR
§Selenium ppm 0.96 0.49 U 0.95 0.48 U 63
Isiver ppm 0.31 0.16 ul o3 0.15 U 10 |
§Sodium ppm 19.2 9380 19.1 9080 | NR
IThaliium ppm 0.80 0.41 ul o079 04 U 2
fvanadium* ppm 0.57 36.2 0.57 34.3 370
Zinc * bpm 0.74 289 - 0.74 251 | ] 1,500 |
Notes:
1. Inreference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J; or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on-dry weight basis

Rev. 1 . 6of 8 . 1122102
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SEDIMENT FEED CONTAMINANT ANALYSIS
_ Table 15F: Run2-Batch2 Dioxins

ummary of Results

Project: PB-NUI
ETL Chain of Custody #: L1870
Date Received: 03/15/01
__R2/B2iS1-B
Matix Method n::fmma
Units: | Detection |Concentration | Q ] Detection {Concentration | Q s
o Limit oil Cleamlp
e Cnteria
2,3,7,8-TCDF ng/Kg 1.40 39 EMP 071 30 EMP
otal TCDF ng/Kg | 140 470 071 360
,3,7,8-TCDD ng/Kg | 075 160 | 0 120
otal TCDD ngKg | 075 190 | 110 170
1,2,3,7,8-PeCDF ng/Kg | 1.90 23 1 180 16
,3.4,7,8-PeCDF ng/Kg | 0.63 32 I 0.99 34
Total PeCDF ng/Kg 1.30 430 1.40 360
1,2,3,7,8-PeCDD ng/Kg | 1.00 5.8 | os1 6.1
frotal PeCDD ng/K 1.00 30 ] 0.51 30
|1,2,3,4,7,3-chm= ng/Kg | 1.00 83 0.62 150 |
1.2,3,6,7,8-HXCDF ng/Kg | 065 48 EMP] 004 150 EMP
3,4,6,7,8-HxCDF ng/K 0.51 24 0.52 24
ﬁ.Z,S,T,B,Q-HxCDF ng/Kg | 0.88 74 0.50 74
[rotal HXCDF ng/Kg | 076 350 0.64 460
I1.2.3,4J,3—chcm ng/Kg | 120 8.8 0.85 6
1,2,3,6.7,8-HxCDD ng/Kg | 110 26 1.90 26
1.2.3.7.8,.9-HxCDD ng/Ka | 1.20 13 0.68 13
Total HXCDD ng/Kg 1.20 300 1.20 200 |
1,2,3,4,6,7,8-HpCDF ng/Kg | 0.91 740 2.20 800
1,2,3,4,7,8,9-HpCDF ng/Kg 110 21 2.00 24 1 |
Total HpCDF ng/Kg 1.00 800 2.10 990 i |
12,3,4,67.8HpCDD__| ng/Kg | 1.20 390 | EEEG 380 | I I
Total HpCDD ng/Kg | 1.20 960 1.70 940
’ 1200 I |
4000
180 NR

Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are s0 far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in:(4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. pptis on dry weight basis

Rev. 0 70f8 - 8/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 15G: Run2-Batch2 Cyanide

JSummary of Results

[Project: PB-NUI

|ETL Chaln of Custody #: L1870

IDate Received: 03/15/01

|
| R2/B2/S1-A R2/B2/S1-B
Method Method Residential Direct
Cyanide Units: | Detection |Concentration | QJ Detection [Concentration Contact Soil
Limit Limit Cleanup Criteria
ICyanide ppm 0.27 0.27 u 0.27 0.27 1100
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tabies {Tables 17 and 18).

5. ppm is on dry weight basis

Rev.0
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Rev. 1

SEDIMENT FEED CONTAMINANT ANALYSIS
Table 16A: Run2-Batch3 Volatiles

ISummary of Resuits

IProject: PB-NUI

ETL Chain of Custody #: L2254

Date Received: 03/28/01

R2/B3S1-A R2/B3/S1-B
Method Method m“f:::d:::;' .
fvoLATILES Units:| Detection | Concentration| Qf Detection | Concentration; @ o . Cleanup
Limit Limit Criteria
IChloromethane ppb 0.69 1.61 ul o069 1.61 Ul 520,000
IBromometharne ppb 0.79 1.63 ul o079 1.64 1] 79,000
Jvinyl Chioride ppb 0.69 1.94 ul o069 1.95 1] 2,000
KChioroethane ppb 0.39 1.71 Ul o0.39 1.72 U NR
IMethylene Chioride ppb 1.10 2 uf 1.10 5.8 B 49,000
JAcetone ppb 8.81 224 8f 8381 152 Bl 1,000,000
ICarbon disulfide pob 0.55 5.6 0.55 5 NR
1,1-Dichloroethene ppb 0.43 1.36 uf 043 1.37 u 8,000
1,1-Dichloroethane ppb 0.32 1,22 uj o032 1.22 ul 570,000
§t-1,2-Dichlorosthene ppb 0.83 0.7 uf o083 07 uf 1,000,000
kc-1,2-Dichioroethene ppb 1.01 1.48 uf 1.01 149 u 79,000
KChioroform ppb 0.35 1.38 Ul 035 1.39 U 19,000
1,2-Dichloroethane ppb 0.61 0.95 uf o061 0.95 u 6,000
2-Butanone ppb 5.10 26.6 5.10 1.93 uf 1,000,000
1,1,1-Trichloroethane ppb 0.57 1.46 ul os7 147 uf 210,000
JCarbon Tetrachloride ppb 0.55 1.54 ul oss 1.55 1] 2,000
JBromodichioromethane ppb 0.39 1.4 ul o039 1.41 7] 11,000
11,2-Dichloropropane ppb 0.37 1.32 ul 037 1.32 v 10,000
kcis-1,3-Dichloropropene ppb 0.51 1.3 ul o051 1.3 U 4,000
[Trichioroethene ppb 0.61 1.54 ul o061 1.55 1] 23,000
IDibromochloromethane ppb 0.59 1.43 ul o059 1.14 1] 110,000
}1.1,2-Trichloroethane ppb 0.95 1.19 u] o095 1.2 u 22,000
IBenzene ppb 0.57 0.27 ul os7 0.27 U 3,000
Jrans-1,3-Dichloropropene | ppb 0.83 1.156 vl o083 1.16 7] 4,000
Bromoform ppb 0.97 0.7 vl o97 0.7 u 86,000
4-Methyl-2-pentanone ppb 3.00 3.54 vl 3.00 3.56 ul 1,000,600
2-Hexanone ppb 3.15 2.88 U 3.15 2.9 U NR
[Tetrachloroethene ppb 0.57 1.3 ul 057 1.3 u 4,000
Toluene ppb 0.67 0.35 ul os67 0.35 ul 1,000,000
1,1,2,2-Tetrachloroethane ppb 1.01 1,22 ul 101 1.22 1] 34,000
[Chlorobenzene ppb 0.59 0.56 ul 059 0.56 U 37,000
JEthylbenzene ppb 0.69 0.19 uf 0.9 0.19 uf 1,000,000
Istyrene ppb 0.59 1.48 Ul 059 149 1] 23,000
fm.p-xylene ppb 1.28 0.33 ul 1.28 1.9 410,000
xylene ppb 0.57 0.25 ul os7 0.25 ul 410,000
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results

report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the

Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

s

5. ppb is on dry weight basis

1of8

Highlighted compounds are those which are at sufficientty high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 16B: Run2-Batch3 Semi-Volatiles

Summary of Results
IProject: PB-NUI
JETL Chain of Custody #: L2254
JDate Received: 03/28/01 _
| R2/B3/S1-A R2/B3/S1-B |
Method Method Residontial
SEMIVOLATILES Units: Detect-lon Concentration | Q Det?cl_lon Concentration | Q Soil Cleanup
Limit Limit Critoria
frhenci ppb 122 40.9 u 121 67.3 Ul 10,000,000
Jbis(2-Chioroethyl)ether ppb 157 53 u 157 64.8 u 660
2-Chlorophenol ppb 148 49.7 U 147 66.1 U 280,000
1,3-Dichlorobenzene ppb 161 16.5 J 161 70.7 U 5,100,000
1,4-Dichlorobenzene ppb 153 384 J 153 68.7 U 570,000
1,2-Dichlorobenzene ppb 173 58.2 (3) 172 69.4 U 5,100,C00
2-Methyiphenol ppb 155 52.1 U 154 57.3 U 2,800,000
fbis(2-Chloroisopropyl)ether ppb 164 55 U 163 74.8 U l 2,300,000
[3+4-Methylpheno! ppb 155 52.2 u 155 55.5 U 2,800,000
EN-Nitrosodi-n-propylamine ppb 143 48.1 7] 142 67.4 ul 660
FHexachloroethane ppb 137 46.2 ] 137 71.1 1] | 6,000
INitrobenzene ppb 171 57.5 U 170 77.8 U I 28,000
[sophorone ppb 139 46.8 U 139 71.1 U 1,100,600
|2-Nitrophenol ppb 130 43.6 U 129 54.1 U l NR
[2,4-Dimethyiphenal ppb 121 40.8 u 121 32.7 vl 1,100,000
fbis(2-Chioroethoxy)methane | ppb 159 53.6 U 159 65.4 ul NR
[2.4-Dichlorophenol ppb 143 48.2 U 143 56.7 U I 170,000
[1,2,4-Trichlorobenzene ppb 175 58.8 U 174 68.6 U 68,000
INaphthalene ppb 169 95.3 168 62.8 J 230,000
|4—Chloroaniline ppb 86.7 29.2 U 86.4 71.4 U 230,000
[Hexachlorobutadiene ppb 164 55 U 163 68.7 U 1,000
[¢-Chioro-3-methyiphenol ppb 168 56.6 U 168 55.3 uj 10,000,000
[2-Methyinaphthalene ppb 144 32.2 J 143 23.5 J NR
[Hexachicrocyclopentadiene ppb 72.4 24.3 ul 722 57.5 U 400,000
J2.4,6-Trichlorophenol ppb 144 48.4 U 143 54.7 U 62,000
[2.4,5-Trichlorophenol ppb 128 43.1 u 128 52.7 u 5,600,000
[2-Chtoronaphthalene ppb 167 56.2 U 167 63 U NR
|2—Nitroam‘line ppb 126 42.3 ) 125 49.5 U NR
IDimethyIpht’nalate ppb 167 56.2 U 166 60.3 U 10,000,000
fAcenaphthylene ppb 164 235 163 271 NR
I2,6-Dinitrotoluene ppb 124 41.7 U 124 55.7 U 1,000
[3-Nitroaniline ppb 80.0 26.9 U 79.7 53.2 U I NR
JAcenaphthene ppb 176 74.8 176 58.7 J I 3,400,000
E::—Dinitrophenol ppb 119 39.9 U 118 63.3 U 110,000
itrophenol ppb 266 89.5 U 265 411 ull NR
Dibenzofuran ppb 172 35.7 J 171 26.2 J] NR
4-Dinitrotoluene ppb 113 38.1 U 113 52.9 U I 1,000
Disthylphthalate ppb 110 17.8 J 109 38.7 ujl 10,000,000
|4-Chlorophenyl phenyl ether ppb 198 66.5 Y 197 61.3 U l NR
IFluorene ppb 179 67.2 178 53.8 J I 2,300,000
|4-Nitmaniline ppb 922 31 U 91.9 46.5 U NR
I4,6—Dinitro-2-methylphenol ppb 156 52.3 U 155 58.6 U I NR
N-Nitrosodiphenylamine ppb 164 55.1 u 163 55.3 uj 140,000
Rev. 1 20f8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 16B: Run2-Batch3 Semi-Volatiles

JSummary of Resuits
Project: PB-NUI
/ETLChain of Custody #: L2254
] Received: 03/28/01 :

R2/B3IS1-A

= s
_/EMWQLATILES Units: ﬁetection Concentration | Q tecti Soil Clea ny

| Limit Limit P
G ;; : o Criteria.
4-Bromophenyl phenyl ether | ppb | 149 50.2 uj 149 56 ul NR
Hexachlorobenzene ppb | 146 49.2 U 146 61.4 ul 660
Pentachlorophenol ppb | 99.8 335 ul 992 416 U 6000 |
Phenanthrene opb | 144 345 1 143 333 NR |
Anthracene ppb | 146 273 1 146 282 10,000,000 |
Sarbazole ppb | 116 39.2 uj e 137 J NR
Di-n-butyiphthalate ppb | 441 40.5 J 439 22.8 J 5,700,000
Fluoranthene ppb | 130 1100 129 1170 2.300,000
fPyrene ppb | 107 1560 107 984 1,700,000
§Butylbenzyiphthalate ppb | 975 32.8 7] 97.2 311 1,100,000 |
3,3"-Dichlorobenzidine ppb | 169 56.8 u ]
Benzo(a)anthracene ppb 102 1050

hrysene ppb 102 984

bis(2-Ethylhexyljphthalate ppb 663 9660

Di-n-octylphthalate ppb 126 74.8

Benzo(b)fluoranthene ppb 167 774

Benzo(k)fluoranthene ppb 136 674

Benzo(a)pyrene ppb 11 760

Indeno(1,2,3-cd)pyrene ppb 130 269

ibenz(a,h)anthracene 122 112

Benzo(g,h,i)perylene b 108 290 |

o R

Notes:

1. Inreference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppb is on dry weight basis

Rev. 1 30f8 - 1122102
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SEDIMENT FEED CONTAMINANT ANALYSIS
~ Table 16C: Run2-Batch3 PCBs

[ETL Chain of Custody #: 5354
ate Received: 03/28/01 :

R2/B3/S1-A

@(Amclor) Units: ﬁeﬁsc’tion Concentration | Q Concentration Soil Cieanup

; Criteria
{PcB 1016 ppb | 4. 4.2 ul ai1s 4.22 u e
jPCB 1221 ppb | 19.6 10.8 ug 195 19.9 U
fpcB 1232 ppb | 435 438 u l 433 4.41 U

PCB 1242 ppb | 326 3.29 U 325 3.31 U
fpcB 1248 ppb | 7.34 274 I 732 222 |
jPCB 1254 ppb | 111 351 11.1 272 |
{PCB 1260 ppb | 128 166 12.7 123

1Al N 617

Notas = g
1. In reference to the Qualifiers columns ahowe (Q), refer to the Environmental Tesﬂng Labontories Inc. analytical results
_report for definition of abbreviations. f

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the

~ Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)

to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis

Rﬂ" 0 40f8 . 8/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 16D;: Run2-Batch3 Pesticides

[Summary of Results
1Project: PB-NUI
[ETL Chain of Custody #: 12254
[Date Received: 03/28/01
R2/B3/S1-A R2/B3/S1-B
Method Method D::::"go“:: ot
JPesticides Units: | Detection {Concentration | QY Detection |Concentration | Q
Limit Limit Soll (?Iegnup
Criteria
jalpha-BHC ppb 1.88 1.89 U 1.87 1.9 U NR
fbeta-BHC ppb 2.21 2.22 U 2.2 2.24 1] NR
Klelta-BHC ppb 1.57 5.12 1.57 4.88 NR
amma-BHC (Lindane) ppb 1.92 1.93 1) 1.91 1.95 U 520
Heptachlor ppb 2.15 2.16 U 2.13 217 U 150
fAldrin ppb 1.74 1.75 U 1.73 1.76 U 40
lHeptachlor epoxide ppb 2.45 2.47 U 244 2.48 U NR
[Endosulfan | ppb 2.74 2.76 1] 2,72 2.77 Ul 340,000
[Dieldrin ppb 2.25 2.26 U 2.24 2.28 1] 42
l4,4-DDE ppb 2.02 18 2.01 14.7 2,000
Endrin ppb 2.41 2.43 U 2.4 2.44 7] 17,000
f[Endosulfan Il ppb 2.00 2.02 U 1.99 2.03 U 340,000
}.4'-DDD ppb 1.29 10 1.28 8.25 3,000
JEndosultan sulfate ppb 1.64 1.65 U 1.63 1.66 1] NR
js.4-DDT ppb 2.43 1.1 2.42 1.7 2,000
IMethoxychlor ppb 2.66 2,67 U 2.64 2.69 U 280,000
JEndrin ketone ppb 2.17 2.18 1] 2.15 2.19 U NR
{Endrin aldehyde ppb 5.71 5.74 U 5.67 5,78 ¥ NR
faipha-Chlordane ppb 2.88 1.69 J 2.87 1.71 J NR
Eamma—Chlordane ppb 1.88 5.93 1.87 5.16 NR
oxaphene ppb 413 41.6 U 41.1 41.8 U 100
Notes:
1. In reference to the Qualifiers columns above (Q), refer to the Envirenmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.
2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).
5. ppb is on dry weight basis
Rev. 1 5of8 1/22/02
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SEDIMENT FEED CONTAMINANT ANALYSIS
:fzijahle 16E: Run2-Batch3 Metals

JSummary of Results : 1;:: B
JProject: PB-NUI e
JETL Chain of Custody #: L2254
jDate Received: 03/28/01
e = i ~ R2/B3/S1-A | R2/B3/S1-B
1 Method
Units: ’; Detectlon Concentration | Q Dataction Concentration | Q Dprect Contact
| Limit Limit Soil Cleanup
: //?:4 I Cﬂm
ppm |
ppm |
L
ppm
ppm
ICadmium * ppm
lCalcium ppm
fChromium ppm
ICobalt ppm
Copper * ppm
Iron ppm
JLead* ppm |
Magnesium ppm
Manganese ppm
Mercury * ppm
lNickel" ppm
Potassium ppm
Selenium L ppm
Sitver * ppm
Sodium ppm I
Thallium ppm
\Vanadium * ppm |
Zing *
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J; or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key cortaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 1 60of8 122102
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SEDIMENT FEED GONTAMINANT ANALYSIS
’Table 16F Run2-Batch3 Dloxms

JSummary of Resuits
_ JProject: PB-NUI :
_ JETL Chain of Custody #: 2254

IDate Received: 03/28/01

R2/B3/S1-A ~R2/B3IS1-B
1 Mathod ey Dg::tldggfgct
joxins Units: ‘| Detection |Concentration | Q § Detection {Concentration | Q
- ~ Limit Limit Soll Cleanup
s B Crltersa
3 140 0.71 15
lotal TCDF nglkg | 140 200 0.71 450
,3,7,8-TCDD ng/Kg | 075 140 110 210
fotal TCDD ng/Kg | 075 190 110 410
1,2,3,7,8-PeCDF ng/Kg -1.80 15 EMP 1.80 25 EM
,3,4,7,8-PeCDE ng/Kg - 0.63 25 0.99 26
Total PeCDF ngﬁg 1.30 410 1 .{lO 450
1,2,3,7.8-PeCDD ng/Kg -1.00 8.6 EMP 0.51 9.5 EM l
"otal PeCDD ng/K 1.00 20 0.51 52 |
1,2,3,4,7,8-HxCDF ng/Kg 100 160 0.62 170 | |
1,2,3,6,7,8-HxCDF ng/K 0.65 39 0.94 47 I |
.3,4,6,7,8-HxCDF ng/kg 0.51 33 EMP 0.52 28
1,2,3,7,8,9-HxCDF ng/Ki 0.88 8.3 ] 050 6.9 |
otal HXCDF ng/Kg 0.76 590 0.64 570
§1.2.3.4,7.8-HxCDD ng/Kg 1.20 6.7 0.85 6.2 Ewl
11.2.3.6,7,8-HxCDD ng/Kg 1.10 25 1.90 27
§1.2.3,7,8,9-HxCDD ng/Ki 1.20 13 0.68 14 l
I‘Fotal HxCDD & ng/Kg 1.20 270 1.20 280
1.23,4,6,7,8-HpCDF ng/Kg 0.91 870 2.20 710 |
1.10 29 I 200 2 ;
1.00 900 2.10 900
1.20 380 1.70 370
1.20 920 1.70 930
2.10 1400 3.00 1100 1
2.40 4100 3.30 4_'@9 ] _
NA 200 NA 270 I NR
Notes:
1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. analytical results
report for definition of abbreviations.
2. Bold face numbers identify analytical data above U, J; or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below
3. NR - not regulated
4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
1o justify baing tracked in the performance tables (Tables 17 and 18).
5. ppt is on dry weight basis
Rév. 0 7of8 8/16/01
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SEDIMENT FEED CONTAMINANT ANALYSIS
Table 16G: Run2-Batch3 Cyanide

ISummary of Results

|Project: PB-NUI

[ETL Chain of Custody #: 12254

1Date Received: 03/28/01

| R2/B3/S1-A R2/B3/$1-B
Method Method Residential Directy
Cyanide Units: | Detection |Concentration | QJ Detection {Concentration Contact Soil
Limit Limit Cleanup Criteria
ICyanide ppm 0.28 0.28 U 0.28 0.28 1100
Notes:

1. In reference to the Qualifiers columns above (Q), refer to the Environmental Testing Laboritories, Inc. anaiytical results
report for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not reguiated

4. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. 0

8of8
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FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

TABLE 17A

Benzo(a)anthracene
BUNNO. 1
BATCHNO. 1 BuY [i)
Batch Woet Sediment | Total Wet Fasd | Treated Ssdiment Al Estimated Amourt
onent Flaw Feed Plus Recycle Product Emiasions Destroyed (8)
lics Totel dry soiids, I (1} 83.4 5836 5434
@ ‘Avg conc, ppbw (2) 7! 8795 2310
CEREE wi In mgs 32, 2328 56.4 < 0.1 {5) 174.4
T T -
. 14 -8 N NS S R
Batch Wet Sediment | Totel Wet Feed | Trested Sediment Air Estimuted Amount
Flow Fasd Plus Recycls Product Emissions Dastroyed (8]
olids Total dry solids, b (1) 5§97.7 1144.4 1054.8
Avg cone, pohw (2) 1325.0 8720 830.0
enzo(ajenthracene (3) wiin mge 3502 4513 3971 <01 E 542
e
Batch Air ) EltImM Amount Performance Data
nent Flow Ewissions Destroyed (6) % Comrteminat Raduction
olidy Total dry solids, |b (1) Compltance Avsmge
@ Avg cont, ppbw (2) Conceniration Basis
‘Wt In mgs <0.1 (8) 438.6

onmtect

lasnup Criter

I mgs. 2224 I l o E I

BUN NO.2
; BATCHWG.T WA e
BHutch Air Estimsted Ameount
C nent Flow Plus Recycls Product Emissions Destroyed (8)
olids Total dry solids, 1b (1) 5064 586.4 536.0
Avg cong, 2) 837.0 837.0 841.0
ofajenthmcens (4)  |—2YE.SONG: pplw (2
m 22—."8 w % ﬂ RLL]
Totst Wet Fesd Sediment Air Entimated Amount
onert Flow Fead Plus Product Emissions Dastroyed ()
olicts Total dry sokds, |b (1) 1145.1 11034
Avp conc, ppbw (2) 1530.0 341.0
Blenthrecene (4) .00
wh i m 794.7 17(2 < 0.1 iﬁi S_%A.D
Baich Air Estimeted Amount Performance Data
W Flow Emiasions Destroyed (8} % Contsminent Reduction
Total dry sokds, Ib (1) Gompiisnce Average
Avg tonc, ppow (2) Concentration Besis
KAIE) A

(L]

€}

m

See Tables 1-6 of the Dreft Pliot Swdy Report

Pars per biliion by weight, dry basis
Tabla 8A - Run 1 Performance Data

Table 9A - Run 2 Performance Data

The PUF Tesls for air emissions showed <0.1 mgs
loms (|.6. neghgibie).

There ia & small error introducad due to the

matertal removed for sampling. This materiel

is 7-10 Ibs per sampie end the eror is estimated

1o be about 1%. There is also a smail eror
introduced due to the lack of compiete cloaure of
the overall masa balance {% solid recovery) as
shown in Tables 1-8. However, these are considerad
to be well within pliot plant per

The averags concantrations for the 3 batches, wotal feed

(wet feed plus recycle) and product, used in assessing

the Piiot Study reaults are shown for eath run, These

average values were deveiopad in & manner consistent

with the Bverage app by

NJDEP for site remadiation baged on an article in thej

Site Remediation News, Spring 1995 (*Compliance Averaging”,
Brian J. Sogorka, BEERA). This method uses the average
contaminent concentration for the 3 batches to determine compliance
with NROCSCG rather then the concentration of individual samples

1 Ib = 453,592.4 milligrams (mgs)

Rev. 1, 2/18/02
10i8
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TABLE 178

FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

Benzo(b}fluoranthens
BUNNO. 1
v R
BATCHNO. 1 311 : mn [4)]
1] 2.
Batch ‘Wet Sediment | Totel Wet Feed] Treated Sediment Air Estimated Amount @)
nent Flow Fead Plus Recycls Product Emissions Dastroysd
olids Tatal dry lolg, Ib (1) 583, 583.6 5434 3
Avg conc; ppbw (2) 908. S03.0 231.0
enzo(byfuorantiene (3) whin mga 2404 2404 569 <015 [T i
BATCRNG.S, "B w23 T8 o )
Batch Wet Sediment | Totsl Wet Fesd| Treated Sediment Air Estimated Amount
omponant Flow Feed Pius Recycls Product Emissions Dastroyed (8)
allds Tatal dry goids, Ib (1) 597.7 1141.1 1054 .8
Avp Gonc, ppbw (2) 1500.0 9775 739,
o{bYiuoranthene (3)  f—2HLE0NG; PPD
Mhr'vm 408.7 505.9 353- <0.1 @ 1?_2-4
T TR e
Bstch Wet Sediment | Totel Wat Fesd, Alr Eatimated Amount Parformance Data
omponant Flow Fosd Plus Recycls Product Emissicns Dastroyed {8} % Contaminent Reduction
ids Tatal solids, Ib (1) B827.8 1158.0 11474 Ci A gt m
@ Avg cone, ppbw (2) 734.5 980.5 104,7 Concentration Basis
Wit mge 5.2 575.0 535 <01 605
| [ mguzess ] [ 25 |
1 | ] j |
BUNNO.Z
mrere—— s memav—
SAICHNG T T ] B (8 B
Batch Wat Sediment | Totel Wet Feed. Sediment Air Estimated Amourt
Foud Plus Recycls Product Emissions Dastroyed (6)
586.4 5864 539,
Avg cong, (2) 928 | 928.0 988,
Wuorarthene 4)  j—AVELOONG, Ppiw
enzofb me (4) M‘"W 246 “ﬂB 212 <0.1 @ 6-0
WATOHNOD.Z . pr--3 o 7y _
Baich Wet Sediment | Tots! Wet F Sedimem Air Extimated Amourt
Componant Flow Foed Pius Recycle Product Emisalons Destroyed (&)
olids Total dry solids, Ib (1) 606.1 1145.1 11034
Avg SONG, ppbw (2) 1525.0 1600.0 259.0
anzofbiivoranthene (4)  f—YE.9ONC: BP!
wiin mgs 4183 8311 B <0.1(5) 7014
T o e "
Batch Whet Sediment | Totsl Wet Faad: Alr Entimated Amount Performance Dsta
Flow Fead Plus Recycls Product Emisslons Destroyed {6} % Comteminant Reduction
olida Total dry sclids, Ib (1) 589.8 1124.8 1108.7 C i A [
“* Avg conc, ppbw (2) 729.5 7215 153.0 Ci Basis
Mhm 1885 2.331.1 rsia <01 @ 2-94.3
1 ] mga. 3339 | A% 1
i ] | | J

See Tables 1.6 of the Draft Pt Suxly Report

Parts per billion by weight, dry basis
Table 8A - Run 1 Performance Data

Table 8A - Run 2 Performance Dats

The PUF Tests for alr emigsions showed <0.1 mgs
less {|.e. negligibie).

There (s & small error introduced due to the

material removed for sampling. This material

is 7-10 tbs per sampie and the errof Is estimated

1o be sbout 1%. There is aiso a smell eror
introduced due 1o the Jeck of complete closure of
the ovenall mass balence (% sokd fecovery)} as
shown In Tebles 1-6. However, thess are considered
0 be wall within phot plant

The average concentrations for the 3 batches, total feed

{wet feed phss recycle) and product, used in assessing

the Pilot Study remits are shown for each run, These

average values were developed in @ manner consistent

with the aversge by

NJDEP for gite remediation based on en aride in the]

Site Remed ation News, Spring 1995 (*Compliance Averaging”,
Brign J. Sogorka, BEERA). Thia method uses the average
contaminent concentration for the 3 beiches to determine compliance
with NRDCSCC rather than the concentration of individuat samples.

1 |b = 453,892.4 miiigrams (mgs}

Rev. 1, 2/18/02
20f9

MAXUS2367516



FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

TABLE 17C

Benzo(k)fluoranthvens
RUNNO. 1
w—
BATCH NO. 1 E 3] T
1] 2 .
Batch Wet Sedment | Total Wet Feed | Trested Sadiment Air Estimated Amount
;omponent Flow Foad Plus R . Product Emhsions Destroyed (8}
ks Tote! dry aclida, ib (1) 583.8 583.6 5434
thene (4} Jivg CoNG, ppbw (2} B17. 817.5 1708
wt in mﬁ 1683.5 183.5 44.2 < 0.1 {5} 119.2
—
'BATCH NO. 2 “SH = BN
Batch Wet Seciment | Total Wet Feed | Treuted Sediment Al Estimated Amount
onent Fiow Feod Plus Recycle Product Emtsslons Desiroyed (8}
olids Totnl ory solids, t (1) 597.7 11411 10548
Avg corc,_ppbw (2) 987.5 718.0 4950
enzofifuorEnthens (3) whin s 267.7 3716 236.8 <01 [PY)
RRTETES . 3 — e
Butch [ Enlimated Amount Pariormence Ot
onent Flow Emissions Destroyed {8) % Contaminant Reduction
olics Total dry solids, t (1) [+ Aversge
o @) Avyy conc, ppbw (2) < Basls
wtin g <0.1 @ 2‘.1

Batch Wet Seciment | Total Wet Feed Sedimen 3 Entimated Amount
ompanent Flow Fead Plus o Product Destroyed (6)
ém: Total dry eofids, 1b (1) 586.4 535 4 539,
Avg conc, 2 571, 571.1 500,
szockmomnmme @) | Rumconc, pobw (2)
wtin mgs 151.9 151 1222 <015 238
r STTEATGARGE TR 1. 8A ¥ T
Buatch Wet Beiment | Total Wet Fesd|  Sediment A Estimated Amourt
ompanent Flow Foed Plus Recycle Product Emissione Destroyed (8)
s Total ory salids, Ib (1) 6061 11454 11034
thene () g conc, ppbw (2) 19450 12360 2715
wiin mgs 314.8 8415 1359 <01 E) 5568
Bwich Jhrr Rir Estimated Amount Performance Dats
nent Flow Emlssions Destroyed (8) % Contaminant Reduction
s Total ary solids, b (1) 569.8 T124.6 11067 C Avernge
hene (4) "Avg cONC, ppbw (2) 660.0 663.0 132.0 C Bavls
Wi mgs T76.8 348.4 6.3 <0.1 {5 2821
s 2 Compitance Average (Avg Conowmiraiion 1or T 1 I mgeoza 1 | B
Non-Residentisl Direct Contact B0l Gleanup Griteria 1 ] 1

sy

BEEERENCES FROM THE NUIEG DRAFT PAOT STUDY REPORT:
(1) See Tabies 1-8 of the Draft Pilot Study Report

{2) Paris per billion by weight, dry basis

{3) Teble 8A - Run 1 Performance Data

{4) TYable 9A - Run 2 Performance Data

(83) The PUF Tests for air emissions showed <0.1 mgs
loss (i.e. negiigibie).

(8) There is & small efror introduced due o the
meterial removed for sampling. This matedal
i3 7-10 Iba per sample and the error is estimated
1o be about 1%. There is aisc & small emor
inroduced dub 10 the iack of complete dosure of
the overal mess bakince (% solic recavery) es
shawn In Tablea 1-8. However, these ara considerad
10 be well within acceptance pilot plant performance.

(") The averege concentrations for the 3 batches, total feed
(wet feed plus recycle) and product, used in essessing
the Pilot Study resulta Bre shown for each aun. These
everage vakios were developed in 8 manner consistent
with the compliance average approach recommencdad by
NJDEP for site remediation based on an article in the}
Site Remediation News, Spring 1995 ("Compliance Averaging®,
Brian J. Sogorks, BEERA). This method uses the average

cortarnirant concentratlon for the 3 batches to deteamine compliance

with NRDCSCC rather than the concentration of individusl samples.

11b = 483,592.4 milligrams (mgs)

Rev. 1, 2118/02
3of9
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TABLE 17D
FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

Benzo{s)pyrene
BUNNO.1
BATCH NO, 1 Bt K ) - _ (11 Ses Tables 1-6 of he Drat Pilat Study Report
: 8t : 2 i
Bwtch Wet Sechment | Total Wet Feed| Treated Seciment Air Estimated Amount {2) Parts per billion by welght, dry basis.
ompont Flow Foe Pius Recycle Product Emissions Destroyed {8}
kis Total dry salids, b (1) [k 583, 5434 (3} Table 8A - Run 1 Performence Oata
Avg cone, ppbiw (2) 80¢ 8586, 2420
olelpyrene (3) wiin mgs pa) P w8 LX) 1775 {4 Tabls 84 - Run 2 Performance Dsta
WATCH NG, B T 828 i {8) The PUF Tests for aic emissions shawed <0.1 mgs
g i N | R - ] e o loas ¢.e. neggibie).
Batch Wet Sediment | Total Wet Fesd| Treated Sedimant Alr Evntimated Amourt
omponnt Flow Feed Plus Recycle Product Emissions Destroyed (8} (8) There is a small amror introducad due 1o the
ks Total dry solids, b (1) s97.7 11411 1064.8 material removed for sampling. This materal
enzo(a)pyrene (3} [_Avg conc, ppbw (2) 1260.0 870.5 8320 is 7-10 |bs per sample and the error s estlmated
wt in mgs 34158 450.8 3034 =<0.1 @7 148.2 0 be about 1%. Thers is also a smak error
Iintroduced due to the leck of complete closure of
BATCHNG.Y : . B the overall mass balance (% solkd recovery) as
—— : N S 3 L shown in Tables 1-8. Hawever, these are consikiened
Batch Alr Estimated Amount Parformancs Data 10 be weil within acceptance pilot plant performence.
onent Flow Product Emisslons. Destroyed (8) % Contaminant Raduction
ids Total dry sotids, b (1) 11474 Compiisnce Average (7) The average concentrations for the 3 batches. total feed
o) Avg conc, ppbw (2) 108.0 Concentration Susls {wet feed plus recycle) and precuct, used in assessing
the Pilot Study results ane shown for each run. Thase
I averege values were developed in @ manner consistent
1 [ 249% | with the gverage appr by
| B | | NJDEP for site remediation based on en articie in the)
Slte Remedlation News, Spring 1986 {"Compliance Averaging”.
Brian J. Sogorka, BEERA). This method uses the average
BUNNO. 2 cortaminant concentration for the 3 batches to determine compliance
with NRDCSCC mather than the concentration of individual samples.
e m—
ATCHNQ. + L
Batch Ar
nent Flow Fead Emisslons.
lids Total dry solids, b (1) 5884
Avg cone, ppbw (2) 8r7.0 .
 —— Wiio g 233 o1 )
BATGHWNO.T.
e e 1 tb = 433,802.4 midigrams (mgs)
Batch
ent Flow Destroyed (8}
olids Total dry soids, b (1) 508.1
Avg cong, ppbw (2) 1170.0
enzo(a)pyrene (4) 7
wi in mgs 21 7 <0.1(5) £49.1
~ERET w —
Batch Wt Sachmant Alr stimated Amount Parformance Data
omponent Flow Feed Emissions Destroyed (8) % Contaminant Rsduction
lds Total dry sofids. ib (1) 609.8 C Averags
, 8y Avg cone, pobw (2) 768.0 Concentration Basls
i wlin mgs 195.0 <015 K]
g Convestration for 3 I T mezo0 ]| [ W% 1
Non-Residential Direct Contxct Soll Cleanup Critesia L | B | 1

Rev. 1, 2/18/02
40f9
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FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

TABLE 17E

bis(2-Ethylhexyl}phthalate
BUNNO.1
BATCHNG. § B A )
Batch Wet Sadiment | Total Wet Fasd| Treatsd Sadiment Alr Estimated Amount
[Gomponent Flow Feed Plus Recycls Product Emissions Da 8]
F«:n Total dry solids, 1b (1) 583.6 5836 5454
8(2-Ethylhexyl jphthelate Avj conc, ppbw (2} 7635.0 7635.0 14850
3) wt in mgs 2021.1 @1.1 361.1 < 0.6 (5) 1660.9
BATCRND.Z ; =) an R
Batch Wat Sediment | Total Wet Feed{ Treated Sediment Alr Estimated Amoum
Flow Fead Plus Recycle Product Emissicns Os od
Total dry solids, 1 (1) 597.7 1141.1 1054 .f
8{2-Ethylhexyphthaiate Avg conc, (2) 13550.0 £945.0 60565,
3) wit In 3673.8 4829.9 2897
p— -—
[T
Batch Pecformance Duta
omponesTt Flow Product % Contaminst Reduction
lids Total sofids, 1b (1) 8278 1158.0 11474 Ci Average
8(2-Ethy ‘Avg conc, ppbw (2) 10785.0 103350 8865 Goncantration Besis
3) Wi In mga 30712 £476.5 3624

BUNNQ.2Z
"BATCHND. 1 T 8N
Beich Totel Wet Feed
Flow Fesd Pius Recycls
Total dry solids, 1b (1) 5864 5864
Avg canc, ppbw (2} 8785.0 6785.0
4) Mlﬂm 1&0‘.7 150-4-,7 < 0.5:52 42,0
N—
Totsl Wet Feed Ar Estimated Amount
nent Flow Emissions Desiroyed (€}
ics TYotal dry sollds, Ib (1)
5(2-Ethylhexyl )p Avg conc, ppbw (2)
wiif inga <088 $280.7
. lnhh Alr £atimeted Amount Pmomnn;: Data

Flow Emissions D % Contaminant Reduction

ids Total dry sokids, b (1) C Aversge
3(2-Ethylhaxyt jphthalate Avg conc, ppbw (2) c ion Besis
4) Wi mgs <0615 17133
o (AVe Conoentralis 1 mgs. 3-!-4-5.3 1 & I_l!t R 1

Non-Residential Direct Contact Soll C [ | | S | 1

m
@
8
“4)

®

m

See Tables 1-5 of the Dreft Piot Study Repon

Parts per bilion by weight, dry basis
Table 84 - Run 1 Performance Data

Table 94 - Run 2 Performance Data

The PUF Tests for ait emissions showed <G.1 mgs
loss (i.e. negiigible).

There is 2 small error introduced dus to the

material removed for sampling. This material

I8 7-10 Ibs per sample and the eror le estimated

to be sbout 1%. There is 8iso a smafl eror
itroduced due 1o the lack of complete closure of
the overal maus balance (% solid recovery) as
shown In Tables 1-6. However, these ere considered
to be well within pllot plart per

The average concentrations for the 3 batches, totel feed

(wot feed plus recyde) and product, used in assessing

the Pilot Swudy resuits sre shown for sach run. These

average velues were developed in a manner consigtent

with the average by

NJDER for site remediation based on an srticle in thej

Site Remadkation News, Spring 1995 ("Compllance Averaging”,
Bran J. Sogorka, BEERA). This method uses the average
tofadminant concentration for the 3 batches to determine compliance
with NROCECC rather than the concentration of individuat samples.

1 |b = 493,592.4 miikgrams (mgs}

Rev. 1, 2/18/02
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FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

TABLE 17F

Chrysens
BUNNO.1
w— — —
BATCHNO. § 17 B3
81 2

Butch ‘Waet Bediment | Total Wet Feed | Tremed Sediment Alr Estimated Amount
omponent Fiow Fead Plus Recycle Product Emissions Dustroyed (8}
oligs Totai dry solids, Ib {1} 5838 5638 8434

ne (3) Avg conc, ppbw {2) 941.0 941.0 2645
wiin mgs 245.1 2401 5.2 < 0.7 (5) 183,9
BATGH NO, 2 Bart B2 )
: 8t . I s e - 3 .
Buch Wet 8edment | Totsl Wet Feed | Trested Sediment Alr Amount
,omponent Flow Feed Plus Recycle Product Emissions Des: 8]
lids Total ory solids, Ib (1} 597.7 11411 10548
e () Avg conc, ppbw (2) 1440.0 969.5 8330
Wi in mas 390.4 501.8 %8s <0.1{5) 103.3
WS S

Batch Trested Sadiment Alr Estimated Amount Pwcformance Data
o) n Flow Fesd Plus le Product Emizelors Destroyed (6) % Contaminant Reduction
olids Tatat dry sclids, Ib (1) 627.8 1158.6 11474 Complinnce Average

wone (3) Avg conc, ppbw (2) 922.5 1067.0 146.5 Concertration Ensls
wiin mge 2627 560.6 762 <0.1(5) 4842
lL % mge. 2073 ) B
BUNNO. 2
TR = = 5% -
Bmch Wet Bedment | Totsl Wet Feed Secdlinent Alr Estimated Amount
IComponent Flow Feed Plus Recycle Product Emisstons Dastroyed (8)
ids Towml dry solida. Ib{1) 5664 566.4 538,
Avg cone, ppbw (2) 938.0 938.0 048
sene (4) wiln mgn 2495 95 2512 015 X
S— — —
(T "R T eEe
Batch Sediment Ar Estimated Amourt
om) Flow Product Emiselons Oestroyed {8)
ids Total dry solkia, ib (1) 806.1 11461 11034
R Avg conc, ppbw (2) 1836.0 1585.0 3585
‘Wi I mgs 449.5 823.3 179.4 < 0.1(6) 643 .8
s— —

Batch Wet Bedment | Total Wat Feed Sediment Alr Estimuted Amount Performence Dats
ompotent Flow Foed Plus Recycle Product Embsslons Destroyed (8) % Contaminant Reduction
olids Total dry aclida, Ib (1) 589.8 11248 1108.7 Complisncs Average

sene (4) Avg conc, ppbw {2) 934.5 815.5 198.0 Concentrwtion Basls
wiin mgg 241.5 416.0 X < 0.1(5) 16,6
| | mga. 3762 [ | m_
{

BEFERENCES FROM THE NUIEG DRAFT PLOT STUDY REFORT;
(1) SeeTables 1-8 of the Dreft Pltot Study Report

(2) Purta per billion by welght, cry basia

(3) Table 8A - Run 1 Performence Data

(4) Table 9A - Run 2 Performance Ceia

(3) The PUF Teats for air emisslons showed <0.1 mgs
fass (1.8, negligible),

(8} Thereiaa smali error introduced due to the
material removed for sampling. This materis!
Is 7-10Ibs per sample and the arror is estimated
10 be about 1%. There i3 also & small error
Introduced due 1o the tack of complete closure of
the overall mess balance (% solid recavery) as
8hown in Tibles 16, However, thess are consiiered
10 be wek within pitat plart per

("  The average concemrations for the 3 batches, total feed
(wet fead plus recycle) and product, used in sasessing
the Pitot Study resutts are shown for esch run. These
average values were developed In 8 menner conaistert
with the Bverage eppf by
NJDEP for site remediation based on an artide in thej
Site Remediation News, Spring 1995 ("CompRance Averaging®,
Biian J. Sogorka, BEERA). Thia method uses the average
cortaminant concentretion for the 3 batches to determine compliance
with NRDCBCC rather than the concentration of individual samples.

1 Ib = 453,592.4 milligrams {mge)

Rav. 1, 2/18/02
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TABLE 17G

FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

Indeno(1,2,3-cd}pyrene
BUNNO.1
BATCHWO, 7 BN (7] o
Bxtch Wat Sadimant | Total Wet Feed| Treated Sediment Alr Estimated Amount @)
Component Flow Feed Plus cie Product Eméssions Deastroyed
ids Total gofida, b (1) 583.6 583.6 543.4 3
I Avg conc, ppbw (2} 3035 3035 1114
ndeno(1,2,3-cd)pyrene (3} i 310 B9 275 <0.1(5) 54.5 “
BATCHMO. 2 () - ] o @
Batch Wet Sediment | Total Wet Feed| Treatsd Ssdiment Alr Estimatad Amount
ot Flow Feed Plus 0 Product Embasions Destroyed (8} (6}
lids Total dry solids (b (1) 597.7 1141.1 10548
Avg cont, ppbw (2) 4435 3085 246.0
1,2:3-cdpyrene (3) 1202 7802 177 TXIGH 25
—— —
Wet Sadiment | Totel Wet Fesd| Trasted Ssdiment Alr Estimated Amount Performance Duta
onem Flow Fead Plus Recytle Product Emissions Destroyed {6} % Contaminent Reduction
ids Total dry sokds, tb (1) 6278 1458.0 1474 Aversgs m
123 @) Avg conc, ppbw (2) 325.0 3235 808 Concentration Besis
i e wiln tigs 925 768.9 31.6 <0.1(8) 738.3
F mped ] | 23 3 |
L 1 L ]
BUNNO.2
ANr E-ﬂm-d Amount
Component rody fasl Destroyed (8}
Tomi g , b (1) 586.4 5864 539.0
297 297.0 275.0
79.0 67.2
—
. & NS SRR - KAt B
Batch Wet Sedimant | Total Wet Fesd Badiment Ar
Flow Fead Plus . Product Emisslons
olids Total dry solds, b (1) £06.1 1145.1 11034
Avg conc, ppbw (2) 4175 408.5 105.6
ndenaf$ 2.3-dpy 4 wtin moa 114.8 2122 52.8 < 0.1(5) 159.4
i s— —
Batch Wet Sadimant | Total Wet Fesd Sediment Ar Performance Dats
vt Flow Fead Plus cle Product Emissicns % Contaminant Reduction
olids Total ory solide, b {1) 560.8 1124.8 1106.7 G Averags
Avy cone, ppbw (2) 252.5 206.0 91,1 C Basis
Indeno{1,2,3-cdjpyrene {4) Wiin mgs 653 1051 5.7 T 594
I . 789 I [ e ]

Soe Tables 1-5 of the Oraft Piot Study Report

Parts per biflion by weight, dry basis
Table 8A - Run 1 Performance Cata

Table 9A - Run 2 Performance Cata

The PUF Tests for air emissions showed <0.1 mgs
loss (i.&. negligible).

There is a small eror introduced dus to the
material removed for sampling. This material

is 7-10 Ibs per sample and the ermor is esdmated

10 be about 1%. There Is aiso a small error
Introduced due to the lack of complete closure of
the oversll mess balance {% solid necovery) as
shown In Tables 1-6. However, thesa are considered
10 be well within Bocap pilct plant p

The average concentrations for the 3 batches, totai feed

{wet feed plus recycle) and product, used in assessing

the Pliot Study results are shown for each run. These

everage values were developed In @ menner consistent

with the Bverage by

NJDEP for site remediation based on an articie in the]

Stte Remediation News, Spring 1995 ("Corplance Averaging®,
Btian J. Sogorka, BEERA). This method uses the average
contaminant concentration fos the 3 batches to determine complinnce
with NRDCSCC rather than the concentration of individual samples.

11b = 453,592 4 mitligrams (mgs)

Rev. 1, 2118/02
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TABLE 17H
FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

Total PCBs
BUNNO.1
WO, 1 B " BE
a . 32 .
Batch Wet Ssdment | Total Wet Fead| Treatsd Sediment Alr Estimated Amount
ot Flow Fond Pilus Recycls Praduct Emissions Destroyed (8)
lds Total dry solids. b (1) £83. 583. 5434
Avg conc, ppbw (2) 730/ 735! 1419
otal PCBs (3) wiin mge 1% 196 55.0 TATG) 808
- —
BATCHNG. £ (7] B2a L
i 81 = ;- i . B
Batch ‘Wet Sedment | Total Wet Feed| Treatsd Ssdment Alr Estimated Amount
ont Flow Fesd Plus Recycle Product Emissions Destroyed (8)
lds Total dry solids, b (1) 597.7 1141.1 10648
Avg conc, ppbw (2) 407 4 3828 5316
otel PCBs (3) | AV conc, ppiw
wi In mgs 134_.5 187.8 2_54.3 <0.1 @ 685
AR Y )
Batch Wat Sechi A Estdmuted Amount Performance Data
onsnt Flow Fesd Emisslons Destroyed (8) % Contaminant
olids Total dry salids, b {1) 8278 1158.0 11474 Complisnce Averags
otal PCBS (3) Avg cone, ppbw (2) 687.0 658.0 1.3 Concsniration Basls
wiinmgs 165.0 2661 484 <015 1467
— — ——
I T | =% ]
L ]
BUNNQ.2
"BATGAND. T (I T ) T
Batch Wat Seciment | Tota) Wet Feed Sediment A Estimated Amount
ont Flow Fesd Pius Recycle Product Emiasions Destroyed (8)
oo | esslons |
s Totai dry solids, b (1) 5884 5884 839.0
Avg conc, ppbw (2) 354.3 3543 2813
ord PGB (4} win mgs Y] 7¥] 863
= 1) b TR © A .
Wat Bediinent | Total Wet Fesd Sediment
ont Food Plus Recycls Praduct
ids Total dry solids, b (1) $08.1 1148.1 11034
otal PCBs (4) Avg 7; ppbw (2) ::? 3;:.; 480.0 T
mgs 2. \_. 22 < 0.1 u -87.0
: : 8 - wp Ay . - :
Batch Wat Seciment | Total Wt F: Secment Aor EsBmated AMOunt Performance Duta
onent Flow Feed Plus cle Product Emisalons Deatroyed (8) % Contaminant Reduction
ids Total dry sotids, 1 (1) 560.8 1124.8 1108.7 Compliance Averags
otal PCBS (4) Avg cong, ppbw (2) 704.0 4958 3721 Concertration Basls
wt In mgs lﬂﬂ ﬁﬁ 1_68.8 < 0.1 (5} ﬂi
I T mge 7] 73 ]
L I 1

z B

I

See Tebles 1-6 of the Draft Piot Study Report

Parts per bilion by weight, cry basis
Table 8A - Run 1 Parformsnce Data

Table 9A - Run 2 Performence Data

The PUF Teats for air emissions showed <0.1 mgs
loss {i.e. negligible).

Theve is a smali error introduced due ta the

material removed for sampling. This material

i3 7-10 bbe per sample and the ermor is estimatad

10 be about 1%. There Is also & small eor
introduced dus 1o the lack of complete dasurs of
the averall mass balancs (% sofid recovery) as
shown in Tables 1-8. However, these are considered
10 be weil within pHot plant pe

Tha average concertrations for tha 3 batches, total fead

(wat fesd plus recycle) and product. used in assessing

the Pilot Study results are shown for each run. These

average values were developed in @ menner consistent

with the " average by

NJDEP for site remediation bated on an article in the]

Site Remediation News, Spring 1996 ("Compllance Averaging®,

Brian J. Sogorks, BEERA). This method uses the average
contaminant concentration for the 3 batches to determine compliance
with NRDCSCC rather than the concentration of individual samples.

1 Ib = 453,692.4 milligrams (ngs)

Rev. 1, 218/02
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FINAL PILOT STUDY REPORT - COMPONENT MASS BALANCE AND PERFORMANCE DATA

TABLE 171

Dioxins
BUNNO.1
BATCH NO. 1 B SRR N 1)
Baich Wat Sediment | Totsi Wet Fesd | Traated 8: Air Estimatsd Amount
onemt Flow Fesd Pius Recycle Product Emissions Dwatroyed (€}
Ids Total dry solids b (1) 83.6 583.6 5434
loxins (3) Avp cong, kg wt (2) 245.0 245.0 85.0
wi In mgs 065 0.065 0.021 <0.1 (5} 0.044
"RATGH NO. 1 o
Butch Wet Sediment Trested Sediment Air Estimated Amount
Component Flow Foad Product Emisslons Destroysd (8}
ids Totel dry solids, b (1) 597.7 1054.8
Avp conc, nglkg wt {2) 205.0 135.0
FW"' @ wtin mge 0.055 0.665 015 0.055
Butch Air Estimated Amount Performance Date
nt Flow Product Emissions Destroyad {8} % Gonteminant Reduction
ids Totel dry solds, b (1) B27.8 1147 4 Complisnce Average
oxin (3) Avg conc, ng/kg wt {2) 180.0 180.0 Ci Besiy
wtin Im 0.045 0.099 < 0.1 (5 -0.015
m—

BUN NO. 2
BATCHI . j B 8us :
Batch Wot Secimant | Total Wet Fesd Sediment Al Estimated Amount
nt Flow Foed Ptus Recycls Product Emisgions Destroyed (8}
ids Total diry solkds, b {1} 585.4 $86.4 539.0
Avg cono, ng/kg wi (2) 15.0 2150 63.5
foins (4) wiin mgs 057 0.057 0.016 <01 6.0,
Batch [ Eetimated Amount
onent Flow Emissions Dastroyed (8)
olids Total dry solids, b (1) 606, 1 1145.1 1103.4
) Avg CONG, Nk wi (2) 185.0 215.0
ioxins {4) | Avp cong, nglkg wi
vltinm IHJS‘ 0.112 < 0,1 (5) 4).&8
BATCHRO. T -
Buich Beditnerit A Estimatsd Amount Parformance Dm‘
o Flow Product yed (8) % C Reduction
lide Total dry solids, b (1) 569.8 11245 1106.7 Complisnce Average
- Avg conc, ng/kg wt (2) - - 1400 [+ Basis
ioxins {4) i — - 0E—1m 035 -
cong, 2188 ] cone. T r ] mgs. 0017 ] [ N N |
|JDEP-Recommended “Non-Heaith Based™ Criteria 1000 i ] L 1

(L]
@)
@

4

L]

8)

See Tables 1-6 of the Ora® Pot Study Report

Party per trilion by weight, dry basis
Table 8A - Run 1 Petformance Data

Table 9A - Run 2 Performance Dete

The PUF Tests for air emissions showed <0.1 mgs
loan (i.e. negligible).

There is & small emor introducad due to the

material removed for samping. This matariai

18 710 Ibs per sample and the eror is estimated

0 be about 1%. There is slso @ smail error
introduced dug 10 the lack of complete closure of

the overall mass balance (% solid recovery) as
shown in Tables 1-6. However, these are considered
10 be well within acceptance pliot plant periormance.

‘The average concentrations for the 3 batches, totel feed

{wet feed plus recycle) and product, used in assessing

the Pat Study results are shown for each run. These

aversge values were developed in 8 manner consistent

with the p Bvorage vded by

NJDEP for slte remediation based on an article in the]

Site Remediation News, Spring 1995 ("Compliance Averaging”,
Brian J. Sogorka, BEERA). This mathod uses the averege
corteminant concentration for the 3 batches to determine compliance
with NRDCSCC rather than the concentration of individual samples.

1 Ib = 483,592.4 miligrams (mgs}

Rev. 1,2118/02
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TABLE 18
Summary of Performance Data

Run | Ran 2 .
Feed + Recycle concentration | Treated concentration % R Feed + Recycle concentration | Treated concentration % R Overall % Contaminant
by b O Contaminant (opbw) ¥ ) Contaminant Reduction Average
{ppbw) {ppbw) Reduction ppbw) {ppbw) Reduction (Run | + Run 2)
SYOCs
Benzo(a)anthracene 898.3 392.2 56.3% 1646.0 451.3 56.9% 56.6%
Benzo(b)ftuoranthene 955.3 358.2 62.5% 1385.2 465.7 57.1% 59.8%
Benzo{k)fluoranthene 676.0 249.8 63.0% 829.7 301.1 63.7% 63.4%
Benzo(a)pyrene 857.0 326.7 61.9% 987.0 435.0 55.9% 58.9%
bis(2-Ethylhexyl)phthalate 8971.7 2802.8 68.8% 9500.0 3230.0 66.0% 67.4%
Chrysene 992.5 414.7 58.2% 1112.8 501.0 55.0% 56.6%
Indeno(1,2,3-cd)pyrene 314.2 139.4 55.6% 303.8 157.2 48.3% 52.0%
(Total SYOCs -~ - 60.9% — -- 57.6% 59.2%
P CBs, Total 553.4 318.2 42.5% 388.1 397.8 -2.5% 20.0%
[pioxins 201? 136.7% 32.0% 21509 147.8% 31.3% 31.7%
Notes:
M Concentration represents average over all 3 batches.
@ Dioxin concentrations presented in parts per trillion wet (pptw)
Rev 0, 2/18/02
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TABLE 18A
FINAL PILOT STUDY REPORT - METALS COMPONENT MASS BALANCE

Artimony
BUNNO.1 tigtas.
RUN | DATA
BATCH O, 1 B (] i (1) Soo Tables 1-8 = Foed  Feed + Recyole  Produd
. - L L. & {2)  Parts par milion by weight, dry basis Barch 1 7@ <DI(3) 05
Batch Woet Sedimant | Total Wet Faed|  Treated Sediment (% Outlier becauss then concentration is below MOL (Method Detaction Limk) Batch 2 14 12 1.0
Componant Flow Foud Plus Recycle Produst {  indeternwmate Baich 3 12 1.1 0.8
Sofids Yotal dry sobde, b (1) 5638 5836 5434 {5 Averags botwsen Batch 2 and Batch 3
P— ‘Avg conc, pprow (2} 0.7 <07 (3) 08 {8)  Using the standard Analysis of Variance statetical
wtin mge 2 @) 221, mathodology (ANOVA) at the 95% confidsnce lavel, SUMMARY FOR RUN 1
thers is a statitical difersnce among the 3 streams from Groups Cound Sum Aversge _ Variance
BATCH NG, 2. (7] = [ - DR RuniNo. 1. This bs demonstratad by the fact that F > Feritical Coiomw 1 7 78 13 5.02
- 3 " - S = (shown to the right}. The ANOVA methodology is discussed in Saction 4.3. Column 2 2 23 115 0.005
Batch Wet Sadiment | Totsi Wet Faed | Trestad Sedimant Thie diferenca is due to variabilly. Cowmn 3 3 28 0533333 0003333
|Component Flow Faed Plus Recycis Produst (N Using the standard Analysis of Variance statsticel
Soide Total dry solids.[b (1) 77 11214 1054.8 mathodology (ANOVA) st the 35% confidence level,
Avg conc, pprmw (2) 14 12 10 It 18 cloat that there is no statistical difference emong ANOVA FORRUN 1 —
Y wtin e 3798 6211 4784 the 3 stream from Run No. 2. This is demonstratad by tha fact Source of Vanation S5 o Vs F P-vaiue Fortt
that F < Fertical (shown to the right). Between Groups 0.783333 2 0.0B4167 10.63158 0.025069 6944278
Within Groups 0.031867 4 0.007817
110 3 453,592.4 mistigrama (mge) Tom! 0.2 s
RUN 2 DATA
+ Rec)
Baich 1 22 22 ED)
Beich 2 18 17 10
Baich 3 0.8 0.7 13
g N T SUMMARY FOR RUN 2
e RN | Ry A Groypg Court Sum Aversge Variance
Batch WatSediment | Totsl Wal Fasd Sedmant Cakumn 1 3 45 1533333 0490333
Flow Foed Phux Recyche Product Column 2 3 45 1533333 0.563333
Solids Total dry sciids, b (1) 5664 5804 5%.0 Cokume 3 3 11.9 3.868667 23.82333
27
Artimony 5852
ANOVA FOR RUN 2
. "~ Source of Vodalion___ 85 o S F___ Pwame  Fodl
LM Botween Groups T B4222 Z 5921111 0.713387 0527208 5143249
Within Groupa a8.8 8 83
c. nt
ohcts Total 6164222 8
i L
Artimony
Componant Product
Sclids Total cry sofids b (1] 5608 1124.8 +108.7
' 13
26

10f11
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BINNO.Y
BATCH NO. + B »h
: "
Batch Wet Sediment |Totat Wet Fesd|  Traatad Sedmant
Componsnt Flow Foad Pius Recycis Product
Sobids Total dry sodlds. fb (1} 5838 5838 5434
Avg conc. pprow (2) <1.00) <13 (3) 48
Arsonic wiin mgs @) [ 12078
BATCKNC. 2 ° 2] L] -
%8 2 ! N
Batch Wel Sadiment |Total Wet Fesd|  Tremtad Sedimeni
Component Flow Foad Piss Recycls Product
Solids Total dry solids, Ib (1) 587.7 11414 1054.8
Avg conc, ppmw (2) [X] 72 23
wiinmgs 21418 3787 2535.8
T BATGHNG. 3 ) T SO
‘ 9} m | e |
Batch Wet8adiment |Totsl Wet Fead|  Trested Seciment
[Com) nt Flow Foed Pl Recycls Product
Solids Total dry molids. b (1) 8278 1158.0 1474
nic Avg conc, ppmw {2) 6.7 5.0 38
wt i nge 1623.2 2826.3 1977.7

T T S | [
Batch Wat Ssdimant | Total Wet Feed Sethment
m low Foed Plus Recycla Product
[Solids Total dry sokdts, Ib (1] 585.4 5864 538.0
(@) 54 54 10.7
Arsanic %3 %3 76160
N ﬁ ::
Lo
C nent Flow
[Soids Total dry sotids. b (1}
[Arsonic Avgy cone, ppmw (2)
“Boich
[Componant Flow
[Solids Total dry solida, b (1)

Avg cone, ppemw (2)

TABLE 198
FINAL PLOT STUDY REPORT - METALS COMPONENT MASS BALANGE

Arssnic

Notsy;

[y
@
[e]
3]
®
®

See Tables 1-6

Padts por malion by weight, dry basis

Outiier bacauss then concentration is below MEL (Method Detection Lim)
Indetsrminate

Average between Baich 2 and Batch 3

Using the etandird Analysis of Variance stadstical
mathodology (ANOVA) at the 85% confidenta level,

R is clpar that thers is no statistical diference amang

the 3 stresm from Run No. 1. This is demonstraied by the fact

that F < Ferltical (showh to the right),

Using the standerd Analysis of Vaniance statstical
mathodology (ANOVA) at the 95% confidence level,

it is clpar that ther is no statistical differencs among

the 3 streem fom Run No. 2. This is demonstrated by the fact

that F < Foritical {shown to the rigtt).

11b < 453,592.4 miligrama [mge)

2of 11

IE._L_’N 1 DATA
Feed Feed + Recyde  Product

Baith 1 <10 (3) <1.013) 23
Batch 2 TE 72 53
Barh 3 57 50 3.8
SUMMARY FOR RUN 1

OLps Count Sum Average Vanance
Column 1 2 136 68 242
Colunn 2 2 122 81 242
ﬂumﬂ 3 3 14 4.666867 0.803333
ANQVA FORRUN 1 —

Scurce of Varation S5 o MS F Pvaiue Fent
Betwean Groupa 5941906 2 2970952 1.965349 0.254388 B.944270
Within Groups 6.046567 4 1.611887
Taotal 11.08857 -]

RUN 2 DATA
Feed  Feed +Recyce  Product

Bateh * 54 54 10.7
Batch 2 a5 69 51
Baich 3 2.9 2.0 34
SUMMARY FOR RUN 2

Grovpe Count Sum Average Variance
Calumn 1 3 168 58 7.87
Calurn 2 3 143 4.788887 6303333
Column 3 3 19.2 6.4 14.59
ANOVA FOR RUN 2 _—

Saurce of Variation af MS F Pevaiue Fent
Beiween Groups 4002222 2 2001111 0208715 0817279 5143249
Within Groupa 57.62667 6 B.587778
Zom 8152880 J

MAXUS2367526
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BUNNO.1
WATGH MO, ¥ oA L
) . -
Baich Wet Sediment | Total Wet Feed| Treated Secimant
Componemt Flow Fead Plus Recyzly Product
Solids Total dry sofids b (1) SB3E 583.8 543.4
Batum Avg cOnc, 2) 472 47.. 8.2
Wt In mga 124548 12484.9 15824.2
Baich Wot Secimant [Tots Wet Feed| Trested Sadiment
Component Flow Foed Plus Recycls Product
Salids Total dry eolids b (1) 5877 11419 10548
S Awg conc, ppmw (2) 101.3 90 1 72.8
wiin g 774887 468% 7 348311
Batch Wat Sediment |Totsi Wel Fesd|  Tramtad Sadiment
nt Flow Fosd Pius R Product
| Selids Total dry sollds b (%) 8218 1158.0 11474
ok Ay conc, ppmw (2) T48 720 514
wtin mgs 213004 37818.7 267512

Batch WetSadhment | Total Wet Fesd Sadiment
Ce rem Flow Foad Plus Recycls Product
s ot dry sokds1b (1] 5664 5864 5%.0
Avy conc, ppmw (2) 104.0 1040 03
Berhum whin g 776628 270628 720771
‘Cam ~
im
c:
[Soiids ot dry solics.fb (1] 589.8 Ti2d8 11067
Borium ‘Avg con, pyew (2) 49,0 382 545
Wiin mgs 126842 64650 773565

TABLE 18C

FINAL PLOT STUDY REPORT - METALS COMPORENT MASS BALANCE

o
5
(£

Barum

Notes:

Soe Tables 1-6

Parts par miicn by weight, dry besis

tUsing the standard Analysis of Variance statsticel
methodology (ANOVA) atthe $5% confidence ievel.

i is cloar that thers is no sstetical difterence among

the 3 stream from Run No. 1. This 15 demonetrated by e fact
that F < Forkical (shown to the right).

tUsing the standard Anaiysis of Variance siatistices
muthodology (ANOVA} Btthe S5% confidence level,

it in claar that thers is no statistical difference among

the 3 siream from Run No. 2. This is demonstratad by the fact
that F < Fertical (shown to the right).

17 = 453,592.4 mitligrams (mgs)

dof11

RUN 1 DATA
Feed _ Feed +Recycls Product

Batch 1 472 472 e42
Bsich 2 1013 801 728
Baich 3 74.8 720 514
SUMMARY FOR RUN 1

Groyps Count Sum Aver Verignca
Colutntt 1 3 2233 7443333 731.8083
Column 2 3 209.3 6076667 463.8433
Column 3 3 188.4 8_2.5 115.&
ANOVA FOR RUN 1 —

Source of Vanation S8 df MS F P-vaiue Fent
Betwaen Groups 2058467 2 1028233 0.235185 0.797382 b5.143249
Whhin Groupa 2623.213 8 437.2022
Total 2820.88 8
RUN 2 DATA

* e

Batch 1 104.0 104.0 0.3
Batch 2 110 958 723
Batch 3 49.0 36.2 54.5
SUMMARY FOR RUN 2

Groups Counl Sum Average _Veriance
Column 1 3 264 88 153
Column 2 3 2358 788 138508
ﬂlmﬂ 3 3 217.1 7238667 3204133
ANOVA FOR RUN 2 —

Source of Vanation S dof MS F P-valve _ Fent
Batween Groups 371.6158 2 1858078 0.198319 0828825 5.143249
Within Groups 5678.747 6 MBASTB
Totat §050.362 8

Rev. 0, 2121/02
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BUNNQY
BATCH NO. 1 [ Bl
" - 2
Batch Wel 3sdiment | Total Wet Fesd]  Trestad Seciment
Componemt Flow Foprd P Recycle Product
[Saids Total dry eokds, f (1) 563.6 5836 5004
Avg con. pprrw (2) 12 12 14
(Cadmium wiin mgs 330 330 5.1
BATCH NO. T [N | -4 [ £
= . T ] n
Batch WeiSeckment Totsl Wet Feed|  Tramted Sadiment
Component Flow Foad Pius Recycle Product
[Solids Total dry solds, b (1} 597.7 111 10546
Cadimi Avg oonc, ppmw (2} 20 19 15
mem wiin mga 5427 9834 7T
BATCH WG, § [ EEER BN} e
L M e
Baich Wl Sedivient | Total Wal Fasd|  Traated Secimant
rent Flow Foad Plus Racycle Product
Schids Fotal dry solids. b (1} 8278 1158.0 1474
; Avg tonc, pprmw (2) i) [ K]
© Wt ifl vige 4277 7675 5725

(7] g -

Batch Wet Sedimant | Total Wet Fesd,

c Flow Fuad Pius Recycle
Solids Total dry solids, b (1) 588.4 586.4
|—Avp conc, ppmw {2) L7 12
Cadmim o mgs 22 22

TABLE 180

FINAL PILOT STUDY REPORT - METALS COMPONENT MASS BALANGE

)
@
£

o

Cadmium

Holsy:

Son Tobles -8

Parts por milion by weight dry basis

Using the standerd Analysis of Varlance statistical
mathodolagy (ANOVA) at the 85% confidencs level,

itis clear that there js no statistical diflarsnce among.

the 3 siream from Run No. 1. This Is demonstrated by the fact
that F < Ferical (shown o the right).

Using the standard Analysis of Variance stalistical
methodology (ANGVA) at the 95% confidencs level,

it cioar that thers is no sttistical difierence among

the 3 stream from Run No. 2. This is demonetrated by the fact
that F < Feriicat (shown to the right).

11b = 453,502.4 mHligrams (mgs)

4of 11

RUN | DATA
- Feed  Feed + Recyde  Froduct
Bastch 1 12 12 14
Batch 2 20 18 15
Baich 3 15 15 1.4
SUMMARY FOR RUN 1

Gi Count Sum Aversgs Varisnce
Colurn t 3 4,72 1.573333 0.156133
Colume 2 3 482 154 04163
Column 3 3 4 1.333333 0.043333
ANOVA FOR RUN 1

Source of Vanahon TS il WS F Fvalre . F ol
Between Groups 0161422 Z 0.060711 0481020 064008 5.143249
Within Groups 0.832633 6 0.105422
Total 0.733958 B8
RUN 2 DATA

Teed  Feed v Recyde | Prodod!

Baitch 1 17 17 53

Batch 2 23 18 13

Batch 3 0.8 08 1.1

SUMMARY FOR RUN 2

Groups Count Sum Average Veniancs

‘Colurmn 1 3 48 8 057
Catumn 2 3 42 14 0.49
Column 3 3 7.7 2.58B867 5813333
ANOVA FOR RUN 2 — _

Source of Vanation S$8 o MS F Pevalue F et
Between Groups 7.335558 2 1987776 0624975 0616447 5143249
Within Groups 1334867 8 2.224444
Total 1686222 8

Rev. 0, 2/721/02
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TABLE 19E
FINAL PLOT STUDY REPORT - METALS COMPONENT MASS BALANCE

Copper
BUNNQ.1 hotes;
BUNIDATA
BATCH NO. § B (5] {1) SeeTabies 1.8 Feed  Feed +Recyde  Product
. % ) (2)  Pars por cnilion by weight, ty basie Bach 1 210 210 9338
Batch Wt Sedimant | Tots! Wet Fead|  Treatad Sechment {3)  Using the standard Ansiyais of Varianca staksticsl Butch 2 1485 1370 145
Component Flow Fued Plus Recytls Product methodology (ANOVA) at the 85% confidencs level, Batch 3 106 107.0 817
Shids Totel dry sobds b (1] 5836 583.8 5434 tis cloar that thers is no statistical diietence armong
Coppor Avyg conc. pprw (2) 2310 231.0 [<X] the 3 stream fom Run No. 1. This is demonstratsd by he tact
Wiin g §11485 811405 BT that F < Fertioal (shown to the right) SUMMARY FOR RUN 1
) Using the standerd Anslysis of Variance sististica T Grows Count Sum Aversge_ Varience
BATCA #0.2 ] [ [ I mathodology (ANOVA] st the 95% confidencs leve), Cowmn 1 3 4025 1606333 4123.063
- : o SOAE ~IEURN NN - | itls clear that there is no swtistical difierence among Goiumn 2 3 475 1503333 4185333
Baich Wit Sadiert | Tolw Wel Fasd | Treatad Seciment tha 3 stream from Run No. 2. This is demontrated by the fact Cowmn 3 3 200.1 967 274,84
Component Flow Feed Plus Recycle Product thet F < Featical (shown o the right).
Solids Totut dry sohds_ 1 (1) 597.7 11411 10548
e Avg conc. pprmw (2) 148 5 137.0 115 ANOVA FOR RUN 1 — -
opper whin mge 297179 768104 547824 11 = 453,542.4 milfigrama (mgs) ‘Sotirce of Vanation S5 of MS [ Povelge  Fonit
Between Groups 7976.002 7 3959001 1363747 0320501 6.143248
BATCNNO. 3 Within Groups 17166.51 8 2661.088
Baich Total 25084.62 8
C Flow
Solids Total dry solkds B (1)
Avg conc, pprmw (2
Copper wtin mgs RUN 2 DATA
Feed  Feed +
Batch 1 440 1440 1145
Batch 2 1705 138.0 101.0
Beich 3 5.8 44.0 91.0
7] BUMMARY FOR RUN 2
L ‘- RN RN SO ° 1 . » Courd Sun Aversge Variance
Batch Wot Sediment | Total Wet Fasd Sadbmant Cofumn 1 3 3743 1247687 3341.063
c m Flow Faed Plua Product Column 2 a 324 108 3088
Sclide. Fotal dry ackids, B (1) 566.4 5884 5%.0 Column 3 3 3085 102.1887 139.0633
Coppor Avg conc._pprrw (2} 1440 1440 1445
ANOVA FOR RUN 2
—ScurceoiVeratbn 8 WS ___F  Fovaue Fom
Betwean Groupa 825.9069 7 412.0544 0.188677 0832831 6.143240
Within Groups 13136.29 & 2189.382
Tog 130622 s
50 11 Rev. 0, 22102
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BMMNOQ.T
BATCH 0. 1 g B
el o
Batch Wot Sacimant | TotalWel Feed|  Treatad Secimand
! Flow Fead Plus Racycls Product
Solids. Total dry solids, b {1) 5838 583.6 5434
s Avg conc_pptmw (2} 927 2.7 B
Wt in mpe 24539.2 24539.2 208017
TRATCHNO. 2 [ K )
e »n .. 1 o
Batch WatSadiment |Tols Wel Feed|  Treaiad Sediment
Flow Foed Plus Recych Product
[Solids. Total dry aokis. b (1) 597.7 11411 1054 8
Lo Tivg cone, ppiw (2) 1315 1205 068
wi In s 35851.3 823701 482277
Total Wl Fead

. . B R
Batch Wol Sadiment | Total Wet Faed Sacdimenmt
[Component Flow Frad Plus Recycle Product
[Sode Total ory solids, 1 (1) 5684 586.4 5%.0
Load Avg cone, ppw {2} 1280 1280 107.0
wtin mgs 340483 340483 251200
[Component
Solids
Load
nend
[Solids Total dry solids b (1) 580.8 11248 1108.7
Load Avg conc, ppmw (2) 57.5 432 749
Wt in mgs 48813 D066 375991

TABLE 19F

FINAL PLOT STUDY REPORT - METALS COMPONENT MASS BALANCE

Lead

Hotss.

(1)  See Tables 18

(2 Pans per milion by weight, dry basie

(8 Using the standard Analyais of Varancs stalistical
methodology (ANOVA) et the 85% confidance leval,
it Is claar that thevo is no statistical ditference among
the 3 stream from Run No. 1. This is demonstratad by the fact
thet £ < Festical (shown to the right).

(4 Using the standard Analysis of Vierancs stallstical
mathodology (ANOVA) st the 95% confidencs level,
it Is clear that thers is no sttistical difference among
the 3 stream from Run No. 2. This is demonstrated by the fact
that F < Foriical (shown to the righty.

11b = 453,592.4 mitigrama (mgs)

Gof 11

RUN 1 DATA

Feed  Fesd + Recyas  Producl
Barch 1 927 927 843
Batch 2 1915 1205 1008
Batch 3 84.8 849 70.5
SUMMARY FOR RUN 1

Grotps Count Surn Aversge Verence
Colume 1 3 3791 108.3867 4749733
Column 2 3 3081 1027 23084
Columin 3 3 2561 8536867 229.7633
ANOVA FOR RUN 1 _
" Source of Variaiion S5 of MS F Fveive__Font
Batween Groups 764 8505 2 3774444 1200048 036442 5143240
Within Groups 1887.153 8 3145258
Total 2042,042 8
RUN 3 DATA
+ Recy it

Baich 1 128.0 1280 070
Baich 2 147.5 175 28
Baich 3 51.5 432 74.9
SUMMARY FOR RUN 2

Count Average Varlance
Cohurnn 1 3 333 111 224176
Column 2 3 2887 96.23333 2136.963
Column 3 3 2747 9156887 2587433

ANOVA FOR RUN 2

"~ Source of Veration 55 o MS F Povaive__ Fonl
Bewsen Groups 617 4567 Z 3007433 0.199725 0824185 5.143248
Within Groups 9274913 6 1545819
Total 9082.4 8
Jol 282

Rev. 0, 221002
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TABLE 19G
FINAL PLOT STUDY REPORT - METALS COMPONENT MASS BALANGE

Mercury
BUNHNO.{ Notes:
E_UN 1DATA
BATCH NO- 1 27 S (1) Ses Tables -6 Foed __ Feed - Recyele  Prochct
- M L ” {2)  Parts por mition by weight, dry besis Batch 1 38 36 <07(3)
Batch Wat Sadimant |Total Wat Fesd] Treatsd Sediment {3} Ouwlier: Stremms B12-52 3nd B2/1-S1are ata 1.1 ratlo Batch 2 3.2 30 28
[Component Flow Foud Plus Recycls Prodhsct Tharsfors. if tho contentration of mercury in B1/3.52 truly Betch 3 28 3.1 38
[ Solids Totsl dry anlids. ib (1) 5836 5838 5434 'was a non-detect, then the concentration of mercury in
" Avg conc, pomw (2) 38 38 0.7 (3) B2/3-82 would be much lowsr than 3.0. Fuumnph SUMMARY FOR RUN 1
e wiin mge 8450 5.0 [0 H B1/3-52 was 0, then B2/3-57 would be (0+3.2)2 = 1.6 Grown Count Sum Average  Fariunce
Sincs B2/3-82 shows a concentmtion of 3.0, t is cear et Run 1 Feed 3 96 32 0.18
BAYOMNO.Z - | (] A . B2 thera is some mercury pressnt in B1/3-52. Thersfore we Run 1 Feed + Recycle 3 57 3233333 0.103333
S - L . e have concludsd that this is an outlier. Run 1 Produdt 2 32 072
Butch Wit Ssdimant |Totsl Wet Feed| Treated Sedimert {4} indeterminate
Flow Foer Pl Recyche Product {5 Average batween B2/5-83 and BY/5-S3
[Scids Fotal dry sobds, b {1) 597.7 11414 10548 (8)  Using the standard Analysis of Vadance statistical ANOVA FOR RUN 1
[Meecury Avy conc. pprw (2) 32 30 i8 {ANOVA) Bt the 85% leval, Source of Voriation 5 & MS ¥ Pvalue__Forif
wtin mgs BTRE 15478 12440 i is cloar that thera in no statistical differance among Between Groups. 0.002083 2 0.001042 0.004178 0.995834 5.7868148
the 3 stream from Run No. 1. This is demonetrated by the fact Within Groups 1.248887 6 0.243333
BATCH NG, 3 - s e e . that ¥ < Forkicaf {shown to tha right).
. NS N . . RSN AN N 3 - (7)  Ushg the standard Analysis of Variance statistical Totat 1.24875 7
Baich Wat dadimant |TotalWet Fasd|  Yraated Sadimant methodology (ANOVA) at the 85% confiderce level,
Cs Flow Foed Plus Recycls Product it is clear that thers is no statistical ditferance among
[Solids Total dry sokids, b (1) B827.6 1158.0 11474 the 3 atream from Run No. 2. This is demonstrated by the fact
Avp cone, ppmw (2) 28 31 38 that ¥ < Foriicat (shown to the right). RUN 2 DATA
|M“"" wiin ngs ) 623 i@25 Feod  Foed — Recycie  Prochact
atch 1 38 36 34
! 3 £ 11b = 453,992.4 mitigrams (mgu) Batch 2 3.6 35 T
NonReskiential Direct Contact Solt Critria Batch 3 2.9 35 3.8
BUNNO.2
SUMMARY FOR RUN 2
L m 1 N Groups Cound Sum Average  Variance
. B MRS - S Run 2 Fesd 3 10 3333333 0.143333
Batch Sedient Run 2 Feed + Rocycle 3 1068 3533333 0.003333
(Cemponant Flow Product Run 2 Product 3 109 !!.83333_3 0.043333
Solids Total dey sokda, b (1) 530
Avy one, ppirw (2) 34
Maecury Wiin mgs B ANOVA FORRUN 2
e Source of Variaion 55 4 MS F Povalue  Ferit
) ) Botwoen Groups 0.14 2 007 1.105283 0.380248 5143249
M ) Within Groupa 0.38 6 0083333
Sacknant
{Componant Product T_o_ml 0.62 8
Solils Totel dry sotids 1o (1) 11034
Avp ocone, 2) 37
oreuy e g TES18
" Batch Sadimand
Flow Product
Salids Total dry sofids b (1) 11087
Avg conc, ppemw (2) 38
[Mercury tin mpe 16600

Tof11 Rev. 1, 211302
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BUNNO.1
BATCH NO. 1 [0 37
k] L 2
Batch Wet Seciment | Total Wet Fesd|  Trestad Sediment
[Componant Flow Faad Phis Ricycle Product
[Solids Totet dry solids. b (1) 583.6 583.8 543.4
Nicked Avg conc. pomw (2) 128 128 208
Win ot 34148 W8 51288
BATCH NO. 2 24 [ .-
: i ) 32 L)
Batch WatSedinent [Total Wet Fesd,  Treatad Sediment
[Com) Flow Foed Phss Product
Solics Total dry solide 1 (1) 587.7 11411 1054.8
Nickel Avg conc. ppmw (2) 324 207 251
Wt in mgs B702.7 153728 12008.1
Betch Wat Sadimant [Totel Wet Fesd|  Trasted Sudiment
Com) Flow Foed Pius Recycle
| Salids Total dry solide b (1) 8278 1158.0 11474
kel Avg conc, ppew (2) 237 234 184
Wt in mgs 6748.9 122811 8578.3

IR L e gy R
Batch Wint Sadimant | Total Wet Feed Sediment
C Flow Foed Plus Recycls Product
Solics Total dry solids, b {1) 568.4 5884 534.0
Avg conc, ppmw (2) 347 T 287
icke! wtin s 92297 527 %612
e s
i 5
Total Wet Feed| Sadiment
Pl Recycle Product
19451 11034
291 23
51948 ECLIE]
L
8
Total Wet Feed|

TARLE 194

FINAL PILOT STUDY REPORT - METALS COMPONENT MASS BALANCE

)]
@
&

)

Nickel

Notex:

Sow Tables 1-8

Parts per mililon by weight, dry basis

Using the standard Analysis of Verancs stllstical
methodology (ANOVA) atthe 95% confidence leval,

it i choa thist $hrs is no stetistical differance among

the 3 stream #om Run No. 1. This iz demonatratad by the fact
that ¥ < Foritical (shown to the right).

Using the stanciard Analysis of Vodance stetistical
mathodology (ANOVA) at the 55% confidence level,

it i cloar that there is no statistical difference among

the 3 stream from RunNo. 2. This is demonstrated by the fact
that £ < Fesitical (shown t the right).

11b = 453,392 4 miltigrams (mgs)

8of 11

&UN 1 DATA
Feed Fend + Recyde  Product

Batch 1 129 128 208
Bawch 2 321 27 251
Batch 3 33.7 e 18.4
BUMMARY FOR RUN 1

Groups Count Sum Average Vanance _
Colurmn 1 3 88.7 29 a2.64
Column 2 3 66 22 72.03
%mﬂ 3 3 B64.3 2143333 11.52333
ANOVA FOR RUN 1
"~ Sourve of Vaniation 35 - VS F Pl Font
Between Groups 3.202222 2 1841111 0027943 097257 5.143249
Within Graups A52.3887 68 5873111
Taotal 355.8689 8
RUN 2 DATA

reed  Feod + Recyde  Product

Batch 1 M7 347 2.7
Batch 2 3.5 291 28
Batch 3 15.3 11.3 19.3
BUMMARY FOR RUN 2

Groups - Court Sum A Vanance
Colurnn 1 3 885 28.83333 138.1733
Column 2 3 751 2503333 1492933
Column 3 3 71,9 23.98667 27.89333
ANOVA FOR RUN 2 —

Source of Venation 5§ df MS F Pvave  Fenit
Botween Groupe 39.26222 2 1983111 018675 0834296 5.143249
Within Groups 630.72 6 10512
Toal L1 s

MAXUS2367532
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TABLE 181
FINAL PILOT STUDY REPORT - METALS COMPONENT MASS BALANCE

Sitver
RUN NO. 1 Notes:
BATCHNO,1 - [ 3T ). ‘B3 (1) See Tables 16
S 3 REE RN B AR - . {2) Parts per million by weight, cry basis
Batch Waet Sedime Total Wet Feed Trested Sediment {3) Concentration below MOL (Method Detection Limit)
Component Flow Feed Plus Recycls Product (4) Indeterminate
Sofits Total dry solids, Ib (1) 583.6 583.6 543.4
Silver Avq conc, ppmw (2} <1.0 (3) <1.0 (3} <1.0(3)
wtln mgs 4) (4) {4} 1 Ib = 453,592 4 milligrams (mgs)
. BATCANG: 3 I TTREEN G SR
. Batch Wet Sediment | Total Wet Feed|  Tresied Sediment
|Component Flow Feed Plus Recycle Product
Sollds Total dry solids, b (1) 587.7 1141.4 1054.8
Silver Avg cone, ppranw (2) «1.0{3} <1.0 (3) <1.0 {3)
winmgs {4} {4) )
Batch Total Wet Feed Trested Sediment
Componant Flow Plus Recycle Produet
Solids Total dry solids, 1b (1} £27.8 1156.0 11474
Silver Avg conc, ppmw (2) <1.0 (3) <1.0(3) <1.0(3)
wh in mgs {4) 4) {4)
1 Awarage (Avg Concentration of 11 T - cone i N R ]
Non-Resldertiai Diract Contact Soil Cloan | _cone. 4100 | |
RUNNO. 2
: M k.
Betch Wet Sediment | Tota! Wet Feed
[Component Flow Foed Pius Recycla
Solids Total dry solids, 1b (1) 5864 586.4
Avg conc, pomw (2) <1.03) <1.0(3)
Ster ) @
s o “Bedmment
onent Plus Recycle Product
Solids Total dry salids, b {1) 1145.1 11034
Avg conc, ppmw (2} <1.0(3) <1.0(3)
Silver Wit g @ @
Baich Total Wet Feed Sediment
Component Flow Feed Plus cle Product
Solids Total dry solids, b (1) 589.8 1124.8 1106.7
ﬁm Avg conc, ppmw (2) <1.0(3) <1.0(3) <1.0(3)
wiin mgs {4) {4} “4)
2 Consenirastion of 3 "8} : conc. (4 sone. (4. - _._conc. {6 |
Non-Residential Direct Contact Soil Clesnup Criteria conc. 4900 |
9of 1

Rev. 0, 2/21/02
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TABLE 18
FINAL PILOT STUDY REPORT - METALS COMPONENT MASS BALANCE

Vanadium
BUNNO.1 bptes:
RUN 1 DATA
PATCH NG 1 E 13 . 377 1) See Tables 1-8 _Feed  Feed +Recydde  Prothuct
o $2 (2) Parts per midon by weight dry besis Batch 1 68.3 88.3 20
Batch WetSediment [Totsi Wet Feed|  Treated Seciment (8 Using the standard Anslysls of Varance sustistical Batch 2 308 290 224
IComponent Flow Foad Plus Rucycls Product fmethodalogy (ANOVA) at the 85% confidence level. Baich 3 214 217 17.3
Sois Total dry eokds, b (1) 5836 5536 5434 # I8 cloar that thers i o mtistical differsnce among -
anadtum Avg cone, ppmw (2) 88.3 633 20 the 3 stream #om Run No. 1, This is demonstratad by the fact
Wi In mga 18080.1 18060 1 29298 that £ < Feritical (shown to the right). SUMMARY FOR RUN 1
{4 Using the standard Analysis of Variance statisticol T G Coun Som Average  Verance
BATCH 0. & p . - methodalogy (ANOVA) atthe 35% confidencs level, Columi 1 3 1203 40.1  817.58
: ] s #t i cloar thet thes is no statistical difference among Column 2 3 119 39668687 6202233
Batch WetSadimant [Tolsl Wet Fesd the 3 strear #om Run No. 2. This is demonatratad by the fact Column 3 3 59.7 19.9 8.51
Component Flow Fead Phis Recycle that F < Fortica (shown to the right).
[Solids Fotal dry solids. b (1) 5977 1814
— Avg oonG, ppmw (2) 0.6 790 ANOVA FOR RUN 1 -
wtin mgs 82080 450102 11b = 433,382.4 miligrama {mgs) Scurce of vanaiion S8 o WS £ Pevsiue Fent
_ Botween Groupa 765,489 7 3994744 09569 0435702 5.143249
BATCH ND. § R " ! Within Groupa 2604647 6 4174411
Batch WelSediment |Total Wel Faed Total 3303.596 8
Componemt Flow Foud Plus Recycle
[Solide Total dry solide. b (1) 5278 1156.0
‘Avp tonc, pprw (2) 214 217
Venadium wtin o 15961 RUN 2 DATA
Feed  Fead v Recydle . product
- K Batch 1 40.9 409 %2
Non-Rasidential Direct Coniact Soll Critaria ‘conc. 7100 Batch 2 36.3 428 %8
Batch3 14.7 10.9 18.4
RUNNO. 2
BATCH WO 1 IR - gy BUMMARY FOR RUN 2
. : = A - 2 Groups Count Sum Average Variance
Batch Tolal Wet Fesd Sediment Coluni 1 3 %09 303  190.38
[Com; Flow Fead Plus Recycly Product Column 2 3 94.4 3146867 317.9633
[Solids Toul dy sobds, 10 (1] 5864 5884 5%.0 Column 3 3 77.5 2583333 8306333
Avg conc, pprw (2 408 409 E'¥)
|-V-°"“’""“ wtin mge 16758 10676.3 83614
_ _ ANOVA FOR RUN 2 —
BATCHWO. T e ] e e " Sourse of Vanation $S & MS F Pvalve _ Fonil
: SN X = : 3 Between Groupa 53 04667 2 2652333 0.739258 0.872738 b5.143249
Batch Wot Sedimant | Tolal Wat Fesd Sediment Within Groupa 1142.773 8 1904822
Component Flow Fesd Plus & Proguct
Sokids Total dey sokda. 1o (1 508 5 10as | Total 1195.82 8
Vanadium Avg cone, ppmw (2) 353 428 249
Wtk mge 67048 221266 124823
Batch T ’ﬁi'ﬁ Foed t?‘%«a
nent Flow Foad P R Product
[Solids Total dvy sobds, b (1) 569.8 11248 1106.7
Avg cone, pormw (2) 14.7 108 18.4
Venadium Wtin mpe TR 55602 268
100f 11 Rev. 0, 2/21/62
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TABLE 19K
FINAL PLOT STUDY REPORT - METALS COMPONENT MASS BALANCE

Zinc
BN NO1 Noles;
BATEH NG 4 A ] (1) SeaTebes 16
[ ] : R (@) Parts per millon by weight, cry basis
Batch Wet Sediment | Total WetFaed|  Trastsd Sedmant (%) Using the standard Analysis of Varance siatstcel
Component Flow Feed Plus Recycle Product methoroiogy (ANGVA) Bt the 5% cortidence favel,
Schids Total dty solids, b (1) 5836 5838 5434 # is clear that there Is no statistical differsnce among
7 Avg conc, pprw (23 108.0 108.0 156.5 the 3 stream fom Run No. 1. This is demontratad by the fact
wﬂnmgl 288541 28854 .1 38574.5 st £ < Fortical {shown to the right).
— {4} Using the standard Analyds of Varlance stadstical
BATGAWO.Z [ SR - e s mathodalogy (ANOVA) Bl the #5% confidence level,
e ) - s #is clear that thero is no statistical diference among
Batch Woet Sedbment |Total Wet Fesd! Treatad Sediment the 3 stream from Run No. 2. This is demonatrated by the fact
Ci onent Flow Foud Plus R Product thet F < Fositical shown to the sight).
Solids Total dry wofids, b (1) 587.7 11414 1064.8
— “Avg COnc, pprmw (2) 315 2140 1730
winmgs 827625 1107852 527717 11b = 453,502.4 Mifigrams (mgs)
: i, i . )
Batch Wl Sedimant | Tota) Wet Fesd Treatad Sedimant
Flow Faad Phis Rucyels Proguct
Solide Total ory wolids. b (1) 8278 1158.0 14474
7c Avg conc,_ppanw (2) 169.5 1680 1320
wt in mgs 4B287.7 662437 8867
. & :] s
Batch Wint Sediment Sacment
Flow Faed Product
Total dry eolide, ib (1) 5884 53.0
;h: Avg cone, ppmw (2) _3-3'_0.0 201.0
49141.7
~
8 o
Total Wat Fasd Sediment
Phis 3 Produst
Scids 1'—"%&'-45, 054 ]|
e 2110 183.0
09852 815805
- i
—“\qu ot Fand afﬁn
c Plue Racycly Product
Sokds Total dry solida_b (1) 5698 11248 1108.7
Avy conc, ppmw (2) 1140 80.0 148.0
wiinmge 76666, T0806.8 742066
11 of 11

RUN | DATA
= Feed  Feed + Recyde Product
Batch 1 103.0 1080 1565
Batch 2 2315 2140 1730
Batch 3 1605 1860 132.0
'BUMMARY FOR RUN 1
Groups - Cournd Sum A Verance
‘Calurrn 1 3 510 170 a751.76
Colurn 2 3 491 163.8667 2770333
Coluryn 3 3 4815 153.8333 4268833
ANOVA FOR RUN 1
T Scurce of Variation 55 o MS, F Povalue__ Fonl
Between GroUps 308.1667 2 1900833 0.085964 0918737 5143249
Within Groups 13385.33 8 2315889
Total 14290.5 8
RUN 2 DATA
Feed  Feed + Recyde  rroduct
Batch 1 2380 2380 2010
Baich 2 2700 2110 183.0
Batch 3 111.0 B80.0 143.0
SUMNARY FOR RUN 2
G Coumt Sumn A Variance
Column 1 3 579 2063333 7072333
Golumn 2 3 529 1783333 7142.333
Column 3 3 512 1706887 748.3333
ANOVA FOR RUN 2
" Soure of Variation 55 i WS F P-value _ Fonf
Between Groups 7204 222 2 1102111 0220997 DB07966 5143249
Within Groups 29522 6 4987
Toml 32126.22 8
A2 SLSD.LL

MAXUS2367535
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Table 20 - Run 1
MEP Results for Targetted SVOCs, Metals, PCBs and Dioxins

For NUIEG Pilot Study
I Units| Dayt |Q'| Day2 |Q'| Day3 |Q'| Day4 |Q'| Day5 [Q'| Dayé |Q'| Day7 |@
Benzo(a)anthra;ene ppb 047 u 0.62 U 0.62 U 0.62 U 0.47 U 0.62 u 0.62 U
Chrysene ppb 0.56 U 0.69 1] 0.69 1] 0.69 1] 0.56 1] 0.69 1] 0.69 1]
Ibis(2-Ethylhoxytphthalate ppb 0.76 J 2.1 2.1 1.8 B 1.8 B 2 B 1.8 B
Benzo(b)flucranthene ppb 0.45 U 1.54 U 1.54 u 1.54 U 0.45 U 1.54 U 1.54 ]
[Benzo{k)fluoranthene ppb 0.29 V) 1.1 U 1.1 u 1.1 u 0.29 J 1.1 U 1.1 U
|§enzo(a)pyrene ppb 0.36 U 0.77 U 0.77 U 0.77 U 0,36 U 077 U 0.77 U
Ilnden0(1 ,Z,S-Od)gymne pph 045 U 0.61 U 0.61 u 0.61 u 0.45 V] 0.61 U 0.61 U
IPCB 1016 ppb 0.08 u 0.08 1] 0.08 U 0.1 1] 0.1 u 0.1 u 0.1 U
IPCB 1221 ppb 0.03 U 0.03 U 0.03 U 0.07 ) 0.07 U 0.07 U 0.07 U
IPCB 1232 ppb 0.11 u 0.13 1) 0.11 U 0.09 3] 0.09 U 0.09 U 0.08 U
l.PCB 1242 ppb 0.02 U 0.02 U 0.02 U 0.01 U 0.01 U 0.01 U 0.01 ]
[PCB 1248 ppb 0.09 u 0.09 3] 0.09 u 0.02 U 0.02 U 0.02 U 0.02 U
[PCB 1254 ppb 0.04 U 0.04 U 0.04 u 0.03 U 0.03 U 0.03 u 0.03 U
lPCB 1260 ppb 0.08 U 0.08 ) 0.08 U 0.05 U 0.05 U 0.05 U 0.05 U
Antimany ppm 0.0019 J 0.0004 J 0.0036 U 0.0036 U 0.0036 U 0.0018 J 0.0009
JArsenic ppm 0.0019 J 0.0029 J 0.0045 J 0.0042 J 0.0019 J 0.0018 J 0.0037
{Barium ppm 0.002 0.052 0.25 0.14 0.026 0.021 0.026
[Cadmium ppm 0.0004 J 0.0001 J 0.0002 J 0.0001 J 0.0012 U 0.0012 u 0.0012 u
Copper ppm 0.02 0.022 0.078 0.014 0.014 0.035 0.0053
ILead ppm 0.0018 J 0.0001 J 0.003 0.0014 J 0.0004 J 0.0008 J 0.0022 3]
IMaI‘cury ppm | 0.000033 | J 0.00005 U{ 0.00005 3) 0.00005 Ul 0.00005 U 0.00005 U | 0.00005 U
lNickaI ppm 0.0051 0.0028 0.0021 0.0015 J 0.0012 J 0.0019 0.0007 J
ilver ppm 0.601 J 0.0002 J 0.0015 U 0.0015 U 0.0015 U 0.0015 U 0.0015 U
[Vanadium ppm 0.0028 U 0.001 J 0.0054 0.0049 0.0037 0.003 0.0027 J
[Zinc ppm 0.081 0.064 0.081 0.049 0.038 0.04 0.029
2,3,7,8-TCOF ngiL 0.002 U NR NR NR NR NR 0.002 ]
[Totat TCDF ng/L 0.002 U NR NR NR NR NR 0.002 v
2,3,7,8-TCDD ng/L 0.002 u NR NR NR NR NR 0.002 U
[Total TCDD ng/l. 0.002 U NR NR NR NR NR 0.002 U
1,2,3,7,8-PeCDF ng/L 0.01 U NR NR NR NR NR 0.01 U
2,3,4,7,8-PaCDF ng/L 0.01 U NR NR NR NR NR 0.01 U
Total PeCDF ng/L 0.01 U NR NR NR NR NR 0.01 U
1,2,3,7,8-PaCDD ng/L 0.01 U NR NR NR NR NR 0.01 U
[Tota! PeCDD ng/L 0.01 U NR NR NR NR NR 0.01 U
1,2,3,4,7,8-HxCDF ng/L 0.01 y) NR NR NR NR NR 0.01 U
1,2,3,6,7,8-HXxCDF ng/l. 0.01 U NR NR NR NR NR 0.01 U
2,3,4,6,7,8-HxCOF ng/L 0.0t U NR NR NR NR NR 0.0t U
1,2,3,7,8,9-HxCDF ng/L 0.01 u NR NR NR NR NR 0.01 u
[Total HXCDF ng/l 0.0t U NR NR NR NR NR 0.01 U
1,2,3,4,7,8-HxCOD ng/L 0.01 U NR NR NR NR NR 0.01 U
1,2,3,6,7,8-HxCOD ng/L 0.01 U NR NR NR NR NR 0.01 U
1.2,3,7,8,9-HxCDD ng/L 0.01 U NR NR NR NR NR 0.01 3]
[Total HxCDD ng/t 0.01 U NR NR NR NR NR 0.01 U
1,2,3,4,6,7,68-HpCDF ng/t. 0.01 Y] NR NR NR NR NR 0.01 V]
1,2,3,4,7,8,9-HpCDF ng/L 0.01 U NR NR NR NR NR 0.01 U
fTotal HpCDF ng/l. 0.01 U NR NR NR NR NR 0.01 U
1,2,3,4,6,7,8-HpCDD ng/L 0.01 u NR NR NR NR NR 0.01 7]
[Total HpCDD ng/L 0.01 U NR NR NR NR NR 0.01 U
JOCDF ng/L 0.02 U NR NR NR NR NR 0.02 U
JOCDD ng/l 0.02 U NR NR NR NR NR 0.02 U
[TEF ng/L 0 U NR NR NR NR NR 0 u
Notes:

1. Inreference to the Qualifiers columns above (Q), refer to the Envionmental Testing Laboritories, Inc. analytical resutts
report for definition of abbreviations.

2. NR - not regulated
3. Ng/L = parts par trillion (ppt)

Rev. 0, 2/26/02
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Table 21- Run 2

MEP Results for Targetted SVOCs, Metals, PCBs and Dioxins

For NUIEG Pilot Study
Units| Day1 |Q' D:y 2 |[@'| Day3a |Q'| Days |Q'| Day5 [Q'| Dayé |Q'|] Day7 |Q’

g pob 047 U 0.62 U 0.62 U 0.47 5] 0.47 1] 0.47 1] 0.47 Y
fchrysene ppb 0.56 V] 0.69 Y] 0.69 1] 0.56 Y] 0.56 7] 0.56 1] 0.56 1]
Fpis(2-Ethylhexyl)phthalate ppb 0.67 J 26 18 0.66 JBI 0.66 JB 082 [JB] o084 [iB
{Benzo{b)fiuoranthene ppb 0.45 U 154 U 154 1] 0.45 1] 0.45 U 0.45 9] 0.45 U
Benzo{k)fuoranthene ppb 0.29 U 1.4 1] 1.1 1] 0.28 U 0.29 [¥] 0.29 U 0.29 1]
[Benzo{ajpyrene ppb 0.36 V] 0.77 1] 0.77 1] 0.36 u 0.36 5] 0.36 1] 0.36 U
Jindeno(1,2,3-cd)pyrene ppb 0.45 1] 0.61 1] 0.61 7] 0.45 U 0.45 V] 0.45 1] 0.45 U
re!(mocm = I A 2 EARREN DR N RREIEE i SO |
PCB 1016 ppb 0.08 1] 0.08 1] 0.08 U 0.1 u 0.1 u 0.1 U 0.1 U
fecB 1221 ppb 0.03 U 0.03 Y] 0.03 1] 0.07 U 0.07 U 0.07 1] 0.07 U
IPCB 1232 ppb .11 u 0.11 [V} 0.11 U 0.08 u 0.09 u 0.09 U 0.09 U
§PCB 1242 ppb 0.02 0] 0.02 Y] 0.02 U 0.01 1] 0.01 1] 0.01 U 0.01 U
frcB 1248 ppb 0.09 U 0.09 [¥] 0.08 1] 0.02 1] 0.02 u 0.02 U 0.02 U
PcB 1254 ppb 0.04 1] 0.04 1] 0.04 1] 0.03 1] 0.03 U 0.03 1] 0.03 U

CB 1260 ppb 0.08 U 0.08 u 0.08 1] 0.05 1] 0.05 7] 0.05 U 0.05 1]
FAntimony ppm| 00016 [J] 00012 [J] cooze fu| 00036 [U] 00036 U] 00009 Ju] 00036 U
Barsenic ppom| 06002 |J] ocooez [J] 00031 [J] ooo28 [J] o004z [ 0.002 Ji 00011 |J
I8arium ppm 0.067 0.16 0.34 0.32 0.021 0.14 0.021
fcadmium ppm | 00003 |J| 00001 |[J[ ooco1 [J] 00001 [J] 00001 [ J]| ooo0o1r [JY o0001 [J
fcCopper ppm | 0.085 0,045 0.016 0.011 0.058 0.016 0.0056
Jtead ppm | 0.0041 00021 |J| 00013 |J| 00008 |J| 00019 | J| 00011 |J] o007 |J
IMercury ppm | 000005 |U{ 0.000056 JU] 000005 U} 00000076 | V] 0.00005 U] 000005 |U] 0.00605 [U
Nickel ppm | 0.0041 0.003 00014 [JT 00013 [J] oooor [ oo0002 [J] 0000z [0
Ksilver ppm | 00008 [J] 00004 [J] 00015 [U} 00015 [U] o0015 [U| 00003 |[J] o0o001t5 |U
Vanadium ppm | 00028 fU| ooo28 Ul 00043 0.0035 00026 | J| 00026 |J| ooo2s |J
Zinc ppm 0.11 0.13 0.041 0.033 0.054 0.027 0.025
12,3,7,8-TCDF ngi.] 0602 [U NR NR NR NR NR 00021 | U

otal TCDF gl | 0002 JU NR NR NR NR NR 00021 [U
2,3,7,8TCDD nglL | 0002 [U NR NR NR NR NR 00021 |U
[Total TCDD gl | 0002 [U NR NR NR NR NR 00021 |U
1,2,3,7,8-PeCDF ng/l 0.01 U NR NR NR NR NR 0.01 u
[2.3,4,7,8-PeCDF nglL 0.01 U NR NR NR NR NR 0.01 1]
[Total PeCDF ngiL 0.01 1] NR NR NR NR NR 0.01 1]
1,2,3,7.8-PeCDD ngil 0.01 U NR NR NR NR NR 0.01 1]
Total PeCOD nafl 0.01 Y] NR NR NR NR NR 0.01 1]
1,2,3.4,7 8-HxCOF nall 0.01 U NR NR NR NR NR 0.01 1]
1,2,3,6,7 B-HxCDF ng/l 0.01 U NR NR NR NR NR 0.01 U
[2,3,4,6,7,8-HxCDF ng/L 0.01 u NR NR NR NR NR 0.01 1]
1,2,3.7.8,9-HxCDF ngll. 0.01 1] NR NR NR NR NR 0.01 [1]
[Total HxCDF nall 0.01 1] NR NR NR NR NR 0.01 U
1,2,3,4,7,8-HxCDD nglL 0.01 U NR NR NR NR NR 0.01 Y]
1,2,3,6,7,8-HxCDD ng/L 0.01 U NR NR NR NR NR 0.01 U
1,2,3,7,8,9-HxCDD ng/l. 0.01 U NR NR NR NR NR 0.01 1]
Tolal HxCDD ng/L 0.01 U NR NR NR NR NR 0.01 ]
1,2,3,4,6,7,8- HpCDF ngi | 0011 Jee NR NR NR NR NR 0.01 1]
1,2,3.4,7,8,9-HpCDF ngiL 0.01 U NR NR NR NR NR 0.01 1]
[Total HpCDF ng/L 0.01 U NR NR NR NR NR 0.01 1]
1,2,3,4,6,7,8-HpCDD ng/L 0.01 U NR NR NR NR NR 0.01 1]
[Total HpCDD ng/L 0.01 [ NR NR NR NR NR 0.01 U
focoF ng/l 0.02 U NR NR NR NR NR 0.021 U
focop ng/L 0.043 NR NR NR NR NR 0,021 1]
fer agll | 0.000043 NR NR NR NR NR 0 U
Notes:

1. In reference to the Qualifiers columns above {Q), refer to the Environmental Testing Laboritories, Inc. anatytical results
report for definition of abbreviations.

2. NR - not reguiated

3. Ng/L = parts per frillion (ppt)

Rev. 0, 2/26/02
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FINAL PRODUCTS SUPPLEMENTARY PERFORMANCE DATA
(TCLP, FLASH POINT AND REACTIVITY)
Table 22A: Run1-Batch3-Sample3 Semivolatiles TCLP

ISummary of Results
[Project: NUIEG Pilot Study
IETL Chain of Custody #: 1.2569-1,2
IDate Analyzed: 05/03/01
R1/B3/S3-A R1/B3/S3-B
Method Method
Semivolatiles Units:| Detection [Concentration | Q | Detection |[Concentration | Q
Limit Limit

lo-cresol ppm 0.0076 0.0076 U 0.0076 0.0076 U
Im,p-cresol ppm | 0.0072 0.0072 U 0.0072 0.0072 U
ICresol ppm | 0.015 0.015 1] 0.015 0.015 U
1,4-Dichlorobenzene ppm 0.0085 0.0085 U 0.0085 0.0085 U
2,4-Dinitrotoluene ppm 0.0061 0.0061 U 0.0061 0.0061 U
Hexachlorobenzene ppm 0.006 0.006 U 0.006 0.006 U
lHexachlorobutadiene ppm 0.0083 0.0083 U 0.0083 0.0083 )
JHexachloroethane ppm | 0.009 0.009 U 0.009 0.009 U
INitrobenzene ppm 0.0089 0.0089 U 0.0089 0.0089 U
lPentachlorophenol ppm 0.0059 0.0059 U 0.0059 0.0059 U
Pyridine ppm | 0.0054 0.0054 U 0.0054 0.0054 u
|1 ,4,5-Trichlorophenol ppm 0.0058 0.0058 U 0.0058 0.0058 U
J2,4,6-Trichlorophenol ppm 0.0047 0.0047 U 0.0047 0.0047 U

Notes:

1.
2,

In reference to the Qualifiers columns above (Q), refer to Appendix C for definition of abbreviations.
Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

. NR - not reguilated
. Highlighted compounds are those which are at sufficiently high concentration (or considered key contaminants)

to justify being tracked in the performance tables (Tables 17 and 18).

5. ppm is on dry weight basis

Rev. D
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FINAL PRODUCTS SUPPLEMENTARY PERFORMANCE DATA
(TCLP, FLASH POINT AND REACTIVITY)
Table 22B: Runi1-Batch3-Sample3 Herbicides TCLP

Summary of Results
Project: NUIEG Pilot Study
JETL Chain of Custody #: 1.2569-1,2
[Date Analyzed: 05/04/01

| R1/B3/S3-A R1/B3/S3-B
Method Method

Herbicides Units: | Detection |Concentration | Q || Detection |Concentration | Q
Limit Limit

2.4-D ppm | 0.000021 ©.000021 U § 0.000021 0.000021 U

2,4,5-TP (Silvex) ppm | 0.000020 0.000020 U § 0.000020 0.000020 U

Notes:

1. in reference to the Qualifiers columns above (Q), refer to Appendix C for definition of abbreviations.

2. Bold face numbers identify analytical data above U, J, or B. Note that many of these analyses are so far below the
Residential Direct Conctact Soil Cleanup Criteria that they do not justify tracking as described in (4) below

3. NR - not regulated

4. Highlighted compounds are those which are at sufficiently high concentration {or considered key contaminants)
to justify being tracked in the performance tables (Tables 17 and 18).

6. ppm is on dry weight basis

Rev. 0 20f7 8/16/01
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Rev. 1

Table 24
Summary of KMnO, Dosage and Cost for Runs 1 and 2

, 100% KMnO, Dosage on |Feed Solids| KMnO,
Wet Feed Sediment Dry Solid Feeds Content | Cost**
Totatlbs | Dry Solids Ibs| gallons | cu.yds, II;!:;:] ];va:; Total Ibs. | Weight %[ $/cu. yd.

Run 1 Batch | 11885 583.6 108 5997 35 49.1

Run 1 Batch 2 1190.5 597.7 108 5856 3.5 485

Run 1 Batch 3 1190 627.7 108 5575 3.5 48.1

Total 3569 1309 324 1.6 5804 10.5 $7.88
Run 2 Batch 1 1189.5 586.4 108 5969 35 493

Run 2 Batch 2 1189.5 606.1 108 5775 3.5 48.4

Run 2 Batch 3 1189.5 569.8 108 6143 3.5 48,5
[Total 3568.5 1762.3 324 16 5958 10.5 $7.88

* Bulk density is 11 Ibs./gal.

** Lowest quote is $1.16/1b for industrial grade KMnO4 crystals at 97% minimum purity or $1.20 per Ib {100%).

10f 1

8/16/01
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Table 25

NUIEG Pilot Study Report
Demonstration Project Preliminary Engineering Material Balance, Ib/hr
Straam No. 1 2 3 4 5 [ 7 8 9 10 11 12
. . - . Dewatering
Debris To | Slurry Feed to Filtrate from Effluent - . . Beneficial Use Beneficial Use
Description (Note 1) H;e:,i?:;gf Disposal | Dewatering %Zv;?:;? Dewatering F“::;y:vl:ter Water Ber::erf::’ljltlse Cher?;\:::tleoﬁ?dam Additive Additive ( POM‘R:;!)
(Note 2) Unit Unit Discharge Ash(Note3) | Cement (Note 4) m?te p”
Dry Sediment 33,783.8 2,079.0 31,822.1 31,806.5 156 14.2 1.4 41,292.6 - - - -
Water 70,166.3 - 180,325.3 23,994 4 156,330.9 110,159.0 | 46171.2 22041.4 - - - 4,960.0
Decon. Chemical Additives:
Oxidant - - - - - - - 79.3 - - -
lonized Water - - - - - - - - 2,676.3 - - -
Dewatering Polymer - - - - - - - - - - 23.8
Beneficial Use Additives:
Ash - - - - - - - - - 5,580.1 - -
Cement - - - - - - - - - - 1,953.0 -
OTher - - - — - - - — _l - - e - - -
Total, Ibs/hr 103,950.1 2.078.0 2121474 55,800.9 156,346.5 110,173.2 | 46,1733 63,334.0 2,755.6 5,580.1 1,953.0 4983.8
Bulk Density, Ibs/ct 77.0 80.0 70.0 92.0 64.0 684.0 64.0 84.3 64.0 45.0 94.0 64.0
Volume Flow
GPM 188.3 - 37789 758 304.6 2147 90,0 93.7 5.4 - - 8.7
cubic yards/hr 50.0 1.0 112.2 225 90.5 33.8 28.7 27.8 1.6 4.6 0.8 2.
[Wt% Solids 325 100.0 15.0 57.0| TRACE TRACE 30 ppm 65.2 97 1 100.0 100.0 0.
(W% Water 87.5 - 85.0 43.0 100.0 100.0 100.0 34.8 29 - - 99.5
Wt% Water As % Dry Solids 207.7 NA 566.7 75.4 NA NA NA 53.4 NA NA NA NA
[Water Removed:
Gallons per Cubic Yard of
Raw Barge Sediment 107.9
Water Volure Removed as %
of Raw Barge Sediment 53.4
Oxidant, ppm of dry solids 2,500.0
Polymer, T fon of ary solids 15}
Notes:

. See discussion of material balance for detailed discussion of expected dosage ranges for all additives.
. Expected range of debris is 0-8% of raw barge sediment. Assume 2.0% for materiat balance.

. Expected dosage range of cement on wet basis is 0-7%. Assume 3.5% for material balance.

1
2
3. Expected dosage range of ash on wet basis is 0-20%. Assume 10.0% for material balance.
4
5

. Expected dosage range of Oxidant is 10006000 ppm on dry sediment feed basis. Assume 2500 ppm for material balance.
6. Since NUIEG is proposing using recycie filtrate to minimize water consumption, polymer tests will be required during
pre-Demonstration testing to ensure polymer dewatering performance is acceptable. Design dosage of 1.5 Ibs polymer
per ton of dry sediment is based on recent bench-scale test by polymer vendor.

NA = Not Applicable

MAXUS2367541



NUIEG Sediment Decontamination Demonstration Project Table 26A

Pilot Study Report
Economic Analysis for Commercial-Scale (500,000 cy/yr) Facility

1 311
Operating life of facility (per RFP Addendum 1, Q40, p. 13 of 36} of 30 years.
Annual throughput of facility (per RFP) of 500,000 cubic yards.
Inflation costs are recoverable through price increase (net zero inflation effect).
Revenue from beneficial use product offsets cost to transport material to end user.
Suitable waterfront site for facility within NY/NJ Harbor is available for purchase.

S A R

Capital Costs
Item # Description Annual Cost Unit Cost
C-1 |Site Purchase 3 292,000 | $ 0.58
C-2 |Final Engineering/Design of Facility $ 76,500 | $ 0.15
C-3 |Permitting (incl. permit apptications) $ 41800]$ 0.08
C-4 |Site Preparation $ 239,000 | $ 0.48
C-5 |Equipment Procurement $ 1,871,000 | § 3.74
C-6 |Equipment Installation/Testing $ 394600 | $ 0.79

Total Capital Cost Per Cubic Yard of Sediment $ 5.83

Operating Costs
Item # Description Annual Cost Unit Cost
O-1 |Facility Management $ 552,000 | $ 1.10
0-2 |Operating Personnel $ 1,738,800 1 ¢ 3.48
0-3 |Operation/Maintenance of Equipment $ 1,232,800 | $ 247
0-4 |Additives 3 5,342,200 | $ 10.68
0-5 |Laboratory Testing/Reporting Costs $ 776,300 | $ 1.55
0-6 |Debris Disposal (solid waste) $ 745,200 | $ 1.49
O-7 |Utilities $ 402,500 | $ 0.81
Total Operating Cost Per Cubic Yard of Sediment $ 21.58
Total UnitCost $ 27.41

NUI Profit (@10%) $ 2.74

Net Cost (Tipping Fee) $ 30.15

10of8
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NUIEG Sediment Decontamination Demonstration Project Table 26B
Pilot Study Report
Economic Analysis for Commercial-Scale (500,000 cy/yr) Facility

Capital Costs
Assumptions
1. Assumed interest rate for capital items within facility: 7%
C -1 Site Purchase
Item Description Quantity Unit Unit Cost Total
C-1-1 Site acquisition 6lAcres $ 5000008 3,000,000
C-1-2 Legat fees (5% of total) 1lLumpSum |$ 1500001 $% 150,000
$ 3,150,000
1. Site purchase covered by 30-year loan incl. contingency (@15%) $ 3,622,500
Annual Cost $ 291,924
C-2 Final Engineering/Design of Facility
item Description Quantity Unit Unit Cost Total
Cc-2-1 Civil - site engineering 1JlumpSum [$ 100,000 [$ 160,000
C-2-2 Marine facilities 1|lumpSum {$ 1500001 % 150,000
C-2-3 Geotechnical (borings, foundation design, etc.) 1jLump Sum | $ 750001 $ 75,000
C-2-4 Structural {supports, etc.) MlumpSum | $ 150000 | $ 150,000
C-2-5 Equipment specification & procurement 1|lumpSum 1$ 200,000} $ 200,000
C-2-6 Electrical 1jLumpSum | $ 100,000 | $ 100,000
C-2-7 Mechanical 1|Lump Sum | $ 50,000 1% 50,000
$ 825,000
1. Engineering amortized over 30-yr life of facility incl. contingency {815%) $ 948,750
Annual Cost $ 76,456

C-3 Permiitting

Item Description Quantity Unit Unit Cost Total
C-3-1 USACE Pemnits {marine facility improvements) 1{LumpSum |$ 100000 |$ 100,000
C-3-2 NJDEP Permits (air, water, & solid waste) 1lLumpSum {$ 250,000 (% 250,000
C-3-3 Miscellaneous Other Pemnits (construction, efc.) Jlump Sum | $ 75,000 | $ 75,000
C-3-4 Permit application fees 1|lLump Sum | $ 250001 % 25,000
$ 450,000
1. Permitting amortized over 30-yr life of facility incl. contingency (815%) $ 517,500
Annual Cost $ 41,703
r C-4 Site Preparation J
Capital 20f6
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NUIEG Sediment Decontamination Demonstration Project Table 26B
Pilot Study Report
Economic Analysis for Commercial-Scale {500,000 cy/yr) Facility
Capital Costs
item Description Quantity Unit Unit Cost Total
C-4-1 Bulkhead rehabilitation/upgrade 520 jLinear Foot | § 2,000 | % 1,040,000
C4-2 Site clearing 6|Acre $ 37901 ¢ 22,740
C-4-3 __ ISite grading 9,680 |Cubic Yards | $ 27 |$ 261,360
C-4-4 Liner installation (50% of site} 130,680 |Square foot | $ 1651% 215,663
C-4-5 Gravel fill (9" layer over liner) 14,520 |Cubic Yards | $ 5601 % 81,312
C-4-6 Drainage (4" plastic pipe} 2700 |Linear Foot | $ 211 $ 56,700
C-4-7 Foundations tjlumpSum | $ 120000 ] $ 120,000
C-4-8 Berms/dikes 1llump Sum | § 50,0001 % 50,000
C-4-9 Storm water 1jLump Sum | $ 55,000 | $ 55,000
C-4-10 Paving (50% of site) 130,680 |Square foot { $ 20518 267,944
C-4-11 Rail Facilities 1,630 |Linear Foot | $ 112 1 $ 171,360
C-4-12 Lighting (Exterior, pole-rmounted) 15|Each $ 5340 1% 80,100
C-4-13 Utilities {gas. water) 1jtump Sum | $ 36,000 ] % 36,000
C-4-14 Electric service 1|lumpSum {$ 1200001 % 120,000
$ 2,578,179
1. Site preparation amortized over 30-yr life of facility Incl. contingency {@15%) § 2,964,906
Annual Cost $ 238,931
C-5 Equipment Procurement
item Description Quantity Unit Unit Cost Total
C-5-1 Long-stick excavators (w/ pump & rake) 2|Each $ 8060008 1,612,000
C-5-2 8x6 Pumps 5|Each $ 15360 | $ 76,800
C-5-4 Shaker Screening Equipment 2|Each $ 4020019% 80,400
C-5-6 Mixing Tanks 8|Each $ 64,800 | $ 518,400
C-5-8 Lot Hose & Piping (incl. Installation) 1|Lump Sum 1} $ 98,000 | $ 98,000
C-5-9 Belt Filter Presses 10|Each $ 3930008 3,930,000
C-5-11 Effluent Surge Tank System (incl. Instatlation) 1|lumpSum §$ 1120001 $ 112,000
C-5-12 Water Treatment (incl. Instaliation) 1jlumpSum |[$ 189000 % 189,000
C-5-13 Conveyors 6|Each $ 19,8001 $ 118,800
C-5-15 {Cement Sitos w/ Pneumatic Feed 2|Each $ 140,000 | $ 280,000
C-5-17 Pugmili Mixers 2|Each $ 356,068 |9 712,136
C-5-19 Radial Stackers 2|Each $ 60,000 | $ 120,000
C-5-21 Front End Loaders (CAT 980 & 1T28 CAT) 1lLumpSum |$ 463000 $ 463,000
C-5-22 Forklift 1jEach $ 42300 | $ 42,300
C-5-23 Site Vehicles 3|Each $ 18,0001 $ 54,000
C-5-24 Unheated Enclosure Structure 1fLumpSum |[$ 361000|$ 361,000
$ 8,767,836
1. Equipment costs amortized over 7-yr term Incl. contingency (815%) $ 10,083,011
Annual Cost $ 1,870,935

C-6 Equipment Installation and Testing

Capital
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NUIEG Sediment Decontamination Demonstration Project Table 26B

Pilot Study Report

Economic Analysis for Commercial-Scale (500,000 cy/yr} Facility

Capital Costs

ltem Description Quantity Unit Unit Cost Total

C-6-1 8x6 Pump installation 1fLump Sum | § 22,750 | $ 22,750

C-6-2 Shaker Screening Equipment Instatlation tjtumpSum | § 93751 % 9,375

C-6-3 Mixing Tank instaliation flumpSum |$ 97750 $ 97,750

C-6-4 Belt Filter Press Installation 1llumpSum |$ 250000|$ 259,000

C-6-5 Conveyor Installation 1lLump Sum_ | $ 45063 | $ 45,063

C-6-6 Cement Sito Installation 1ltumpSum | $ 350000 |$ 350.000

cH-7 Pugmili Instatlation 1llumpSum |$ 91517019 815,170

C-6-8 Radial Stacker {nstaliation 1ltump Sum | $ 150,000 | § 150,000

$ 1,849,108

1. Installation costs amortized over 7-yr term incl. contingency (@15%) $§ 2,126,474
Annual Cost $ 394,574

Capital 40i6
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NUIEG Sediment Decontamination Demonstration Project

Pilot Study Report

Economic Analysis for Commercial-Scale (500,000 cy/yr) Facility

Operating Costs

Notes & Assumptions

1. Operating costs are based on the facility operating 200 days per year
2. Average daily throughput of 2,500 cubic yards

3. FTE = full-time equivalent

Table 26C

0-1 Facility Management
Item Description Quantity Unit Unit Cost Total
0-1-1 Facility Manager 2,400 |Manhours | § 750018 180,000
0-1-2 Assistant Manager 2,400 Manhours | § 75.00 | % 180,000
0-1-3 Administrative Personnel (1 FTE @ 8 hour days) 1,600 [Manhours [ § 75.001% 120,000
$ 480,000
incl. contingency (@15%) $ 552,000
0-2 Operating Personnel
ltem _ |Description [ Quantity | Unit | Unit Cost Total
0-2-1 Union Labor (12 FTEs @ 12 hour days) 28,800 |Manhours | $ 5000 | 8% 1,440,000
0-2-2 Labor, Union Vacation (15 8-hour days per FTE) 1,440 |Manhours | § 500019 72,000
$ 1,512,000
incl. contingency (@15%) $ 1,738,800
0-3 Operations/Maintenance of Equipment
Item Description Quantity Unit Unit Cost Total
0-3-1 Fuel 200 |Days $ 4751 8 95,000
0-3-2 Maintenance (8% of capital equipment costs) 1 |LumpSum | $ 977,000 | § 977,000
$ 1,072,000
Incl. contingency (@15%) $ 1,232,800
0-4 Additives
item Description Quantity Unit Unit Cost Total
0-4-1 Potassiurm permanganate 540 |Tons $ 2840 | $ 1,533,600
0-4-2 Hydrogen peroxide Gallons 3 -
0-4-3 Polymer flocculant 540 |Tons $ 2500 1% 1,350,000
0-4-4 Fly ash 81,000 {Tons $ 76119 616,410
0-4-5 Cement 16,200 |Tons $ 7070 | $ 1,145,340
$ 4,645,350
incl. contingency (@15%) $ 5,342,153
Operating 50f6
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NUIEG Sediment Decontamination Demonstration Project

Table 26C

Pilot Study Report
Economic Analysis for Commercial-Scale (500,000 cy/yr) Facility
Operating Costs
0-5 Laboratory Testing
item Description Quantity Unit Unit Cost Total
0-5-1 Buik chemistry {contaminants per NJINRDCSCC) 50|Sample $ 2500008 125,000
0-5-2 MEP 50i{Sample $ 105000018 525,000
0-5-2 Physical testing (for beneficial use requirements) 50|Sample $ 50000 | $ 25,000
$ 675,000
Incl. contingency (@15%) $ 776,250
0-6 Waste Disposal
item Description Quantity Unit Unit Cost Total
0-6-1 Debris and oversize material {solid waste) 10,800 |Ton $ 6000 | % 648,000
$ 648,000
Incl. contingency (@15%) $ 745,200
0-7 Utilities
Item Description Quantity Unit Unit Cost Total
Q-7-1 Electricity 200|Days $ 1,750 | $ 350,000
$ 350,000
incl. contingency (@15%) $ 402,500
Operating 6of 6
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