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Under contract with Brookhaven National Laboratory
(BNL), Metcalf & Eddy (M&E) has completed
bench-scale treatability tests to evaluate its
proprietary technologies to treat contaminated
dredged sediment. This report describes the test
program and results and incorporates the analytical
results of test samples submitted to BNL.

Obyjectives
The objectives of the bench-scale test were:

U to demonstrate the feasibility of
decontaminating the dredged estuarine
sediments from Newtown Creek, which is
representative of sediment from various areas of
the New York and New Jersey Harbor system;

U to produce useful, recyclable end-products; and

d  to optimize and determine process information
for the operation of a pilot plant and generate
design information for operating and capital
costs for large-scale production plants.

Technologies

The three sequential Integrated Sediment
Decontamination System (ISDS) technologies are:

O HYDRO-SEPSM: a soil washing process to
produce clean, larger-size fractions and reduce
the quantity to be treated by downstream
operations;

O ORG-XSM: a solvent extraction process to
remove organic contaminants; and

EXECUTIVE
SUMMARY

d SOLFIXSM: a solidification/stabilization process
for reducing the leaching properties for
inorganic contaminants and for improving
strength and erosion properties of the end-
products.

The integration of the three technologies effectively
allows the treatment of sediment feedstocks with
different physical and/or chemical characteristics.
The harbor sediments are usually contaminated to
various degrees with heavy metals, pesticides,
polycyclic aromatic hydrocarbons (tar, oil, fuels),
polychlorinated biphenyls, dioxins, and furans. In
the past, the dredged sediment was disposed in the
ocean. Presently, however, more stringent testing
requirements and recent regulations have
significantly reduced the amount of sediment for
ocean disposal. The remainder will soon require
remedial solutions on a large, industrial scale.

Bench-Scale Tests by Generale de Rehabilitation des Sites
(GRS)

The bench-scale tests conducted at the GRS facility
in Paris, France, were completed for:

1 the ORG-X5M process;

0 the SOLFIXSM process to directly stabilize the
raw sediment; and

0 the SOLFIXSM process to stabilize the
ORG-X3M product.

The HYDRO-SEPSM washing tests were not
performed as the sediment contained less than 0.4
percent of material greater than 2mm, on the low side
of the expected 0.1 - 34.4 percent range for the
Newtown Creek sediment.
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Executive Summary ¢ ES-2

ORG-X and SOLFIX Process Results

The results are very encouraging as the ORG-XSM
process significantly reduces the undesirable organic
contaminants and the SOLFIXSM process stabilizes
and solidifies the material into useful products.

ORG-X Process: The ORG-X3M process reduced
the organics as follows using three countercurrent
solvent extraction stages:

GRS Results
O Light hydrocarbons (up to C,5) 99.9%
O Medium-weight hydrocarbons 86%
O Total hydrocarbons 91%
O  Heavy hydrocarbons 92%
(d  Residual carbon 37%
1 Total organic carbon 30%
BNL Results
J  PCBs (total) 79 -92%
- Pesticides 94 - 98%
- Chlorinated herbicides See note a
' Semi-volatile organics 47 -91%
O Dioxins See note b
1 Furans See note b
Notes:
a) Not caleulable but significant amount i spent solvent. See Section 4 for
explanation.
) Not meaningful because most figures were (ow and fess than the Ammum
Detection Limit (APNL). See Section 4 for explanation.

Sometimes the percent removal could not be
calculated because the concentration was below the
minimum detection limit for both the new sediment
and the product, or because the input and output
materials did not balance when the concentrations
and accuracy were very low. For example, the spent
solvent contained 61 - 84 % of the initial total dioxin/
furan groups.

M&E did not have the benefit of the BNL analytical
results during the bench-scale tests. M&E strongly
believes the percent removal of most contaminants
can be increased with inexpensive process
improvements during the pilot phase. The
recommended operational changes are:

1  Use continuous countercurrent extraction with
more than three stages;

0 Use warm/hot recycle solvent;
0 Use a higher solvent-to-sediment ratio; and

(J Use a mixture of closely related solvents with
the same equipment.

SOLFIX Process: The SOLFIXSM process
produced solid products of a desirable unconfined
compressive strength (UCS) at low reasonable
reagent/additive costs. The solid product also
exhibits lower permeability and higher erosion
resistance than the soil/sediment product from ORG-
XSM. The mixture quantities can be varied and
accelerators can be added to attain other desirable
features, such as a less stronger material that cures
quickly at mimimum cost. The results are
summarized below:

UCS by UCS by
GRS BNL

Direct SOLFIXSM product 728 psi 102 psi

ORG-X3M plus SOLFIXSM 600 psi 487 psi
product

The leaching properties were very low for both the
raw sediment as well as the three products produced
by the study. The TCLP results for PCBs were
significantly less for the ORG-XSM product. The
reduction range was 45% to >99% for the individual
and group totals.

Both the ORG-XM and SOLFIXSM processes have
been sufficiently adapted to continue with the pilot
plant program. This report contains process block
diagrams, material balances, process study, and
project management information.

Costs and Commercialization

The operating costs were also estimated for
continuous production plants with state-of-the-art
process control. The costs are tabulated below for
the three different process combinations that would
be applicable depending on physical characteristics,
removal of organics and/or metals, and production
capacity.
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Executive Summary ® ES-3

Production- Full-Scale
Scale Plant Plant
{100,000 (500,000
Process cy/yr) cylyr)
HYDRO-SEP $54 / cy $32 /cy
and SOLFIX
HYDRO-SEP $64 / cy $31 /¢y
and ORG-X
HYDRO-SEP, $80 / cy $42 / cy
ORG-X and
SOLFIX
Notes:

1.

HYDRO-SEP separates and treats oversize particles

estimated at 10% of raw sediment.
treated by the subsequent process(es).

Organic waste product does not contain regulated dioxin

The other 90% 1s

quantities. Add $40/cy to incine-ate at $2.00/lb, if

regulated.

The ultimate development of a full-scale
decontamination facility will probably require
private/public partnering to provide adequate
funding and a willing host community for a site.
Other key factors involved in the full-scale project

are:

a

0

a

Provision of a reliable dredged material
supply;

Characterization of the quantity, physical and
chemical characteristics of the supply to allow
for a realistic estimate of the processing cost;

Specification s and criteria for use of recycled
material; and

Incentives for creating an end-market for
recycled materials.
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Metcalf & Eddy (M&E) and its sister company,
Generale de Rehabilitation des Sites (GRS) have
completed this bench-scale treatability report after
receipt of the BNL analytical results on March 20
and April 2, 1996 (see Appendix A-1). The work
was described in and performed in accordance with
the Work Plan submitted October 4, 1995 and
subsequently approved by BNL. The bench-scale
work was successfully conducted at the GRS
laboratory in Paris and the required samples were
sent to BNL with a letter dated January 15, 1996. A
delegation of BNL representatives visited the GRS
laboratory in December 1995.

1.0

1.1 PROJECT DESCRIPTION

Sediments from the New York/New Jersey Harbor
areas are dredged routinely to maintain navigable
water depths for shipping channels and berthing
areas to facilitate commerce and safe navigation.
Historically, the dredged materials was disposed in
the ocean. However, ocean disposal has been
restricted due to greater regulatory restrictions on
contaminant concentrations in the dredged
sediments. The dredged sediments typically contain
elevated levels of metals, polynuclear aromatic
hydrocarbons (PAHs) (tars, oils, fuels)
polychlorinated biphenyls (PCBs), chlorinated
pesticides and herbicides, dioxins (PCDDs), and
furans (PCDFs) as shown in Table 1-1 1 for
Newtown Creek. Table -1, included at the end of
this section, lists both the range previously available
from the Request for Proposal and the average of six
samples available to date for the treatability studies.
The actual sediment used for the test was a black
mayonnaise-like paste that contained few particles
(or 0.2% on dry basis) greater than 2 mm, and
exhibited an oily, foul odor.

SECTION

INTRODUCTION

BNL and other governmental federal and state
agencies are in the process of developing risk-based
and/or specific clean-up standards for the various
locations where the treated sediment products are to
be used. These standards are likely to be related to
the soil clean-up criteria used based on direct soil
contact (residential and non-residential) and/or
impact to groundwater. For example, Appendix A
contains the current soil clean-up criteria used by the
State of New Jersey and the Maximum Concentration
of Contaminants for the Toxicity Characteristic.
Based on the sediment from Newtown Creek and the
soil clean-up criteria for direct soil contact, some
contaminants already meet the clean-up criteria while
some need up to one or two orders-of-magnitude
removal. The TCLP values for the Newtown Creek
sediment are below the maximum toxicity
characteristic value.

Section 405 of the Water Resources and
Development Act of 1992 has authorized evaluation
of technologies for decontaminating dredged
sediments and/or potential reuse of the treated
materials. Accordingly, the Brookhaven National
Laboratory (BNL), in support of the U.S. Army
Corps of Engineers, New York District (COE-NYD),
the U.S. Environmental Protection Agency (EPA),
and the U.S. Department of Energy (DOE)
contracted Metcalf & Eddy and six other contractors
to perform bench-scale treatability studies to identify
cost-effective remedial alternatives for
decontamination of the dredged sediments.

Metcalf & Eddy (M&E) performed bench-scale
treatability tests using the Newtown Creek sediments
to demonstrate the effectiveness of its proprietary
technologies for decontaminating the dredged
sediments. M&E tested its SOLFIX stabilization and
solidification technology on the raw dredged
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introauctiorr © 1-2

sediment alone as well as in conjunction with the
organics removal technology via solvent extraction
(ORG-X) as potential remedial alternatives for the
dredged sediments. Those technologies that
demonstrate successful treatment and are economical
will continue with the pilot testing program. Metcalf
& Eddy submitted a proposal on March 15, 1996 for
this and follow-up work.

1.2 TREATABILITY STUDY OBIECTIVES

The objectives of the bench-scale treatability study
were:

0 Determination of the site-specific effectiveness
of the Solidification/Stabilization (SOLFIX)
processes, and the solvent extraction (ORG-X)
process alone and in conjunction with the
SOLFIX process in treating the sediment sample
to facilitate reuse of products.

L

Development of the design basis and operating
requirements for the pilot-scale operation.

0 Optimization of the process parameters such
that preliminary and/or order-of-magnitude cost
estimates for the production and full-scale
production plants could be developed.

BNL determined the process effectiveness by doing a
full complement of analysis of the treated end-
products as well as any side streams and residues.

According to the QAPP, the analyses evaluated the
"reduction in sediment contamination and, if
appropriate, whether the post-treatment material
passes sediment toxicity, Toxic Characteristic
Leaching Potential (TCLP).” Also, the physical test
for unconfined compressive strength (UCS) was
done on end-products. These laboratory results, as
well as process data, were used to generate material
balances for the three processes, to make any
modifications to the treatment technologies and to
perform an economic analysis.

M&E decided not to test its other proprietary
stabilization process (ECOFIX) because the quantity
of organics was too high.

1.3 DESCRIPTION OF CONTENTIS IN.
SUBSEQUENT SECTIONS

Section 2 presents a description of the technologies
and proposed Integrated Sediment Decontamination
System, which has three main process trains. Section
3 summarizes the experiment design and procedures
for the bench-scale tests. Section 4 presents the
results for each of the three process trains. Section 5
presents preliminary order-of-magnitude capital and
operating costs for the proposed production and full-
scale plants of 100,000 cy/yr and 500,000 cy/yr,
respectively. Section 6 presents the proposed pilot
plant process for demonstrating the feasibility with
25 cy or raw sediment, as was submitted with the
proposal.
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Table 1-1
Physical / Chemical Characteristics of Newtown Creek Sediment

‘ Proposal
item Method Units Mean Item Range
Particle size ASTM D422 (Mod)
Medium gravel > 4.75 mm ASTM D422 (Mod) % wt (dry) 0.04
Fine gravel 2-4 75 ASTM D422 (Mod) % wt (dry) 0.38 | Gravel 0.1-34.4
V. coarse sand 0.85-2 ASTM D422 (Mod) % wt (dry) 0.83
Coarse sand 0.425-0.85 ASTM D422 (Mod) % wt (dry) 215
Medium sand  0.24-0.425 ASTM D422 (Mod) % wt (dry) 5.05 Sand 35.1-47.2
Fine sand 0.108-0.24 ASTM D422 (Mod) % wt (dry) 8,57
V. fine sand 0.075-0.106 ASTM D422 (Mod) % wit (dry) 280
Clay ASTM D422 (Mod) % wt (dry) 35.57 Clay 10.2-21.5
Silt ASTM D422 (Mod) % wt (dry) 44.95 Silt 8.2-43.4
pH EPA 9045A pH units 7.90 7.38-7.76
Solids (total) EPA 160.3 % wt (dry) 33.05
Sulfides (total) EPA 9030M mg/kg (dry) 7833.33 4850
Organic carbon (total) ASTM D4129-82M % wt (dry) 732 2.3-7.9
’ ‘ Proposal
Metals Method Units Mean Item Range
Ag EPA 68010A mg/kg (dry) 18.42 2-3
As EPA 6010A mg/kg (dry) 33.48 5-33
Be EPA 6010A mg/kg (dry) | < 0.56
Cd EPA 6010A mg/kg (dry) 37.05 1-20
Cr EPA B010A mg/kg (dry) 376.67 305
Cu EPA 6010A markg {(dry) 1171 67 81-770
NI EPA 6010A mg/kg (dry) 297.17 12-140
Pb EPA 8010A mg/kg (dry) 617.00 68-554
Sb EPA 6010A mg/kg (dry) 10.29
Se EPA 6010A mg/kg (dry) 3.24
Tl EPA 6010A mg/kg (dry) | < 277
Zn EPA 6010A mg/kg (dry) 1725.00 104-1,260
Hg (Total) EPA 7471 mg/kg (dry} 1.29 1-3
Polychiorinated Biphenyls . Method’ Units Mean
PCBs: EPA MMB80/HRGC/MS | ug/kg (dry)
2-Mono Congenor #1 ug/kg (dry) 57.33
44'-Di #15 ug/kg (dry) 64.67
244'-Tri #28 ug/kg (dry) 168.17
22'55'-Tetra #52 ug/kg (dry) 269.33
33'44'-Tetra #77 ug/kg (dry) 13.83
2344'5-Penta #118 ug/kg (dry) 6.00
233'44-Penta #105 ug/kg (dry) 66.67
33'44'5-Penta #126 ug/kg (dry) 0.50
233'44'5-Hexa #156 ug/kg (dry) 17.12
33'44'55'-Hexa #169 ug/kg (dry) | < 0.00
22'344'55'-Hepta #180 ug/kg (dry) 73.37
22'33'44'55'-Octa #194 ug/kg (dry) 17.10
22'33'44'55'6-Nona #2086 ug/kg (dry) 11.83
Deca #209 ug/kg (dry) 7.20
Page 1




Physical / Chemical Characteristics of Newtown Creek Sediment

Table 1-1

' Mean

Units
PCB Totals:
-Mono EPA MMB80/HRGC/MS | ug/kg (dry) 108.62
-Di EPA MM68O/HRGC/MS | ug/kg (dry) 379.33
-Tri EPA MMB8O/HRGC/MS | ug/kg (dry) 727.83
-Tetra EPA MMB80/HRGC/MS | ug/kg (dry) 1588 33
-Penta EPA MM680/HRGC/MS | ug/kg (dry) 1236.67
-Hexa EPA MMB80/HRGC/MS |  ug/kg (dry) 808.33
-Hepta EPA MMB80O/HRGC/MS | ug/kg (dry) 294 .50
-Octa EPA MMB8O/HRGC/MS | ug/kg (dry) 95.83
-Nona EPA MMB8O/HRGC/MS | ug/kg (dry) 20.38
Chiorinated Pesticides . i ‘
_and Herbicides ~ Method Units Mean
Pesticides (Cly
a-BHC EPA 8080 ug/kg (dry) | < 14.47
a-Chlordane EPA 8080 ug/kg (dry) | < 14.47
Aldrin EPA 8080 ug/kg (dry) 75.02
beta-BHC EPA 8080 ug/kg (dry) | < 14.47
deita-BHC EPA 8080 ug/kg (dry) | < 14.47
4.4-DDD EPA 8080 ug/kg (dry) 162 10
4 4-DDE EPA 8080 ug/kg (dry) 160.57
4,4'-DDT EPA 8080 uglkg (dry) | < 28.90
Dieldrin EPA 8080 ug/kg (dry) 74.45
Endrin EPA 8080 ug/kg (dry) | < 28.90
Endrin aidehyde EPA 8080 ug/kg (dry) | < 28.90
Endosulfan | EPA 8080 ug/kg (dry) | < 14.47
Endosulfan li EPA 8080 ug/kg (dry) | < 28.90
Endosulfan sulfate EPA 8080 ug/kg (dry) t < 28 90
g-BHC (Lindane) EPA 8080 ug/kg (dry) | < 14.47
g-Chlordane EPA 8080 ug/kg (dry) | < 14.47
Heptachlor EPA 8080 ug/kg (dry) | < 14.47
Heptachlor epoxide EPA 8080 uglkg (dry) | < 14.47
Methoxychlor EPA 8080 ug/kg (dry) | < 144.53
Toxaphene EPA 8080 ug/kg (dry) [ < 144515
Chlorinated Herbicides
2,4-D EPA 8150A (Mod) mg/kg (dry) | < 0.20
2.4,5-TP (Silvex) EPA 8150A (Mod) mg/kg {dry) | < 0.05
2,4,5-T EPA 8150A (Mod) mg/kg (dry) | < 0.05
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Table 1-
Physical / Chemical Characteristics of Newtown Creek Sediment

1

- Semi-Volatile Organics ‘ T - ‘
Mma PAMs} ~ Method: . Units Mean

Phenol EPA 8270A ug/kg (dry) 638.00
bis(2-Chloroethyljether EPA 8270A ug/kg (dry) | < 754.50
2-Chlorophenol EPA 8270A ug/kg (dry) | < 691 67
1,3-Dichlorobenzene EPA 8270A ug/kg (dry) <  507.33
1,4-Dichlorobenzene EPA 8270A ug/kg (dry) | < 517.00
1,2-Dichlorobenzene EPA 8270A ug/kg (dry) | < 573687
Benzyl alcohol EPA 8270A ug/kg (dry) | < 1378.33
2,2'-oxybis(1-Chloropropane) EPA 8270A ug/kg (dry) | < 864 17
2-Methyiphenol EPA 8270A ug/kg (dry) | < 87560
3/4-Methylphenol EPA 8270A ug/kg (dry) 1389.67
N-Nitroso-di-n-propylamine EPA 8270A ug/kg (dry) 1091.50
Hexachloroethane EPA 8270A ug/kg (dry) | < 1243.83
Nitrobenzene EPA 8270A ug/kg (dry) | < 570.83
Isophorone EPA 8270A ug/kg (dry) | < 334.33
2-Nitrophenol EPA 8270A ug/kg (dry) | < 1054.67
2,4-Dimethylphenol EPA 8270A ug/kg (dry) | < 717.17
bis(2-Chioroethoxy)methane EPA 8270A ug/kg (dry) I <  831.83
Benzoic acid EPA 8270A ug/kg (dry) | < 133517
2,4-Dichlorophenol EPA 8270A ug/kg (dry) | <  684.33
1,2.4-Trichlorobenzene EPA 8270A ug/kg (dry) | < 623.17
Naphthalene EPA 8270A ug/kg (dry) 2726.67
4-Chloroaniline EPA 8270A ug/kg (dry) 1002.83
Hexachlorobutadiene EPA 8270A ug/kg (dry) | < 711.33
4-Chioro-3-methylphenol EPA 827CA ug/kg (dry) | < 839.17
2-Methyinaphthalene EPA 8270A ug/kg (dry) 2304.00
Hexachlorocyclopentadiene EPA 8270A ug/kg (dry) | < 668.33
2.4,6-Trichiorophenol EPA 8270A ug/kg (dry) | < 843.17
2,4,5-Trichlorophenol EPA 8270A ug/kg (dry) | < 798.00
2-Chloronaphthaiene EPA 8270A ug/kg (dry) | < 369.67
2-Nitroaniline EPA 8270A ug/kg (dry) | < 109217
Dimethylphthalate EPA 8270A ug/kg (dry) | < 312.17
2,6-Dinitrotoluene EPA 8270A ug/kg (dry) | < 1388.00
2,4-Dinitrotoluene EPA 8270A ug/kg (dry) { < 1011.83
Acenapthylene EPA 8270A ug/kg (dry) 1288.50
3-Nitroaniline EPA 8270A uglkg {dry) | < 1350.53
Acenaphthene EPA 8270A ug/Kg (dry) 1042.33
2,4-Dintrophenol EPA 8270A ug/kg (dry) | < 2467.33
4-Nitrophenol EPA 8270A ug/kg (dry) 1618.17
Dibenzofuran EPA 8270A ug/kg (dry) 1172.00
Diethylphthalate EPA 8270A ug/kg (dry) | < 276.17
4-Chlorophenyi-phenylether EPA 8270A ug/kg (dry) | < 540.33
Fluorene EPA 8270A ug/kg (dry) 1369.17
4-Nitroaniline EPA 8270A ug/kg (dry) | < 1319.00
4,6-Dinitro-2-methylphenol EPA 8270A ug/kg (dry) | < 1731.33
N-Nitrosodiphenylamine EPA 8270A ug/kg (dry) | < 566.50
4-Bromophenyl-phenylether EPA 8270A ug/kg (dry) | < 1016.17
Hexachlorobenzene EPA 8270A ug/kg (dry) | < 779.00
Pentachlorophenol EPA 8270A ug/kg (dry) | < 1038 83
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Table 1-
Physical / Chemical Characteristics of Newtown Creek Sediment

1

" Semiyolaie Organics [ T [ .
- {ihciuding PAHs) _ Methodi | unts - | mean

Phenanthrene EPA 8270A ug/kg (dry) 6586.00
Anthracene EPA 8270A ug/kg (dry) 3702.17
Di-n-butyl phthalate EPA 8270A ug/kg (dry) 1226.60
Fluoranthene EPA 8270A ug/kg (dry) 10323.67
Pyrene EPA 8270A ug/kg (dry) 7101.67
Butyibenzylphthalate EPA 8270A ug/kg (dry) 147317
3,3-Dichlorobenzidine EPA 8270A uglkg (dry) | <  287.67
bis-2-ethylhexyiphthalate EPA 8270A ug/kg (dry) 48630.83
Benzo(a)anthracene EPA 8270A ug/kg (dry) 4484 17
Chrysene EPA 8270A ug/kg (dry) 4584 .33
Di-n-octylphthalate EPA 8270A ug/kg (dry)
Benzo(b)fluoranthene EPA 8270A ug/kg (dry) 2922 17
Benzo(k)fluoranthene EPA 8270A ug/kg (dry) 1107.33
Benzo(a)pyrene EPA 8270A ug/kg (dry) 2550.83
Indeno(123-cd)pyrene EPA 8270A ug/kg {dry) 1075.87
Dibenz{a h)anthracene EPA 8270A ug/kg (dry) 397.00
Benzo(ghi)perylene EPA 8270A ug/kg {dry) 1254.33
Benzo{e)pyrene EPA 8270A ug/kg (dry) 2125.50
Perylene EPA 8270A ug/kg (dry) 948.50

“Dioxins and Furans ‘Method Units Mean
2378-TCDD EPA 8290 ng/kg (dry) 41.52
12378-PeCDD EPA 8290 ng/kg (dry) 60.15
123478-HxCDD EPA 8290 ng/kg (dry) 49.22
123678-HxCDD EPA 8290 ng/kg (dry) 141.67
123789-HxCDD EPA 8290 ng/kg (dry) 133.60
1234678-HpCDD EPA 8290 ng/kg (dry) 2091.67
OCDD EPA 8290 ng/kg (dry) 17463.33
2378-TCDF EPA 8290 ng/kg (dry) 340.00
12378-PeCDF EPA 8290 ng/kg (dry) 310.83
23478-PeCDF EPA 8290 ng/kg (dry) 146.40
123478-HxCDF EPA 8290 ng/kg (dry) 1303.33
123678-HxCDF EPA 8290 ng/kg (dry) 464.00
234678-HxCDF EPA 8290 ng/kg (dry) 186.00
123789-HxCDF EPA 8290 ng/kg (dry) 23.23
1234678-HpCDF EPA 8290 ng/kg (dry) 4966.33
1234789-HpCDF EPA 8290 ng/kg (dry) 110.52
OCDF EPA 8290 ng/kg (dry) 4418.33
Totals: Dioxins
-TCDD EPA 8290 ng/kg (dry) 246 10
-PeCDD EPA 8290 ng/kg (dry) 378.17
-HxCDD EPA 8290 ng/kg (dry) 1370.00
-HpCDD EPA 8290 ng/kg (dry) 4450.00
Totals' Furans
-TCDF EPA 8280 ng/kg {dry) 2371.67
-PeCDF EPA 8280 ng/kg (dry) 2853.33
-HxCDF EPA 8290 ng/kg (dry) 5175.00
-HpCDF EPA 8290 ng/kg (dry) 8068.33
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Physical / Chemical Characteristics of Newtown Creek Sediment

Table 1-1

(5w

I A

Units

o

-Arsenic EPA 1311/3010/6010A | mg/L (extract)| < 0 10000
-Barium EPA 1311/3010/6010A | mg/L (extract); < 0.50000
-Cadmium EPA 1311/3010/6010A | mg/L (extract)} < 0.01000
-Chromium EPA 1311/3010/6010A | mg/L (extract) 0.02833
-Lead EPA 1311/3010/6010A | mg/L (extract)| < 0.05000
-Mercury EPA 1311/7470 mg/L (extract)} < 0.00100
-Selenium EPA 1311/3010/6010A | mg/L (extract)} < 0.10000
-Silver EPA 1311/3010/6010A | mg/L (extract)| < 0.01000
. Organo-Cl Pesticides/ \ P |
and Herbicides (TCLP) Method! Units . Mean

Organe-Cl Pesticides

-Chlordane EPA 1311/8080 mg/L (extract)| < 0.00500
-Endrin EPA 1311/8080 mg/L (extract)] < 0.00050
-Heptachlor EPA 1311/8080 mg/L (extract)} < 0.00050
-Heptachlor epoxide EPA 1311/8080 mg/L (extract)| < 000050
-Lindane (g-BHC) EPA 1311/8080 mg/L (extract)| < 0.00050
-Methoxychlor EPA 1311/8080 mg/L (extract)} < 0.00100
-Toxaphene EPA 1311/8080 mg/L (extract)} < 0.01000
Cl Herbicides (TCLP)

-2,4-D EPA 1311/8150A (Mod) | mg/L (extract)| < 0.10000
-2,4 5-TP (Silvex) EPA 1311/8150A (Mod) | mg/L (extract)| < 001000
Volatile Organics (TCLP) | Method Units Mean
-Benzene EPA 1311/8240A mg/L. (extract)i < 020000
-Carbon tetrachloride EPA 1311/8240A mg/L {extract)| < 0.20000
-Chlorobenzene EPA 1311/824CA mg/L (extract)| < 0.20000
-Chloroform EPA 1311/824CA mg/L (extract)} < 0.20000
-1,4-Dichlorobenzene EPA 1311/824CA mg/L (extract)j < 0.20000
-1,2-Dichloroethane EPA 1311/8240A mg/L {extract)} < 0.20000
-1,1-Dichlorcethene EPA 1311/8240A mg/L {extract)| < 020000
Methy! ethyl ketone EPA 1311/8240A mg/L (extract)| < 5.00000
Tetrachloroethene EPA 1311/8240A mg/L {extract){ < 0.20000
Trichioroethene EPA 1311/8240A mg/L (extract)j < 0.20000
Vinyl chloride EPA 1311/8240A mg/L (extract)] < 0.10000
~ Semi-Volatiles (TCLP) . Method Units - ‘Mean
-Hexachloroethane EPA 1311/8270A mg/L. (extract)} < 0.10000
-Nitrobenzene EPA 1311/8270A mg/L (extract)| < 0.10000
-Hexachlorobutadiene EPA 1311/8270A mg/L. (extract)| < 0.10000
-2,4-Dinitrotoluene EPA 1311/8270A mg/L (extract)} < 0.10000
-Hexachlorobenzene EPA 1311/8270A mg/L (extract)} < 0.10000
-2,4,6-Trichlorophenol EPA 1311/8270A mg/L (extract)] < 0.10000
-2,4,5-Trichlorophenol EPA 1311/8270A mg/L {extract)| < 0.10000
-Pentachlorophenol EPA 1311/8270A mg/L (extract)} < 0.25000
-Pyridine EPA 1311/8270A mg/L (extract)j < 0.25000
-0-Cresol EPA 1311/8270A mg/L (extract)| < 0.10000
-m,p-Cresols EPA 1311/8270A mg/L {extract)] < 0.10000
-Total Cresols EPA 1311/8270A mg/L {extract)| < 0.10000
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Physical / Chemical Characteristics of Newtown Creek Sediment

Table 1-1

wmgmw;

G e H

. Wido .

Units_

Naphthalene EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
2-Methylnaphthalene EPA 1311/8270A (Mod) | mg/L {extract)| < 0.10000
Acenapthylene EPA 1311/8270A (Mod) { mg/L (extract)| < 0.10000
Acenaphthene EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
Dibenzofuran EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
Fluorene EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
Phenanthrene EPA 1311/8270A (Mod) | mg/L (extract}}] < 0.10000
Anthracene EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
Fluoranthene EPA 1311/8270A (Mod) | mg/L (extract)j < 0.10000
Pyrene EPA 1311/8270A (Mod) | mg/L (extract)] < (.10000
Benzo(a)anthracene EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
Chrysene EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
Benzo(b)fluoranthene EPA 1311/8270A (Mod) | mg/L (extract)| < 0.10000
Benzo(k)fluoranthene EPA 1311/8270A (Mod) | mg/L (extract)} < 0.10000
Benzo(a)pyrene EPA 1311/8270A (Mod) | mg/L (extract)| < 0.10000
Indeno(123-cd)pyrene EPA 1311/8270A (Mod) | mg/L {extract)| < 0.10000
Dibenz(a h)anthracene EPA 1311/8270A (Mod) | mg/L (extract)| < 0.10000
Benzo(ghi)perylene EPA 1311/8270A (Mod) | mg/L (extract)] < 0.10000
Dioxins/Furans (TCLP) _ Method! _Units Mean

2378-TCDD EPA 8290 ng/L (extract)| <  0.00317
12378-PeCDD EPA 8290 ng/L {extract)| < 0.00717
123478-HxCDD EPA 8290 ng/L (extract)| < 0.00700
123678-HxCDD EPA 8290 ng/L (extract)| < 0.00600
123789-HxCDD EPA 8290 ng/L {extract) | < 0.00617
1234678-HpCDD EPA 8290 ng/L (extract) 0.00867
OoCDD EPA 8290 ng/L (extract) 0 03033
2378-TCDF EPA 8260 ng/L (extract) | < 0.00233
12378-PeCDF EPA 8290 ng/L (extract)| < 0.00417
23478-PeCDF EPA 8230 ng/L (extract)| < 0.00400
123478-HxCDF EPA 8290 ng/L (extract) 0.00533
123678-HxCDF EPA 8290 ng/L (extract){ <  0.00317
234878-HxCDF EPA 8290 ng/L (extract) 0 00467
123789-HxCDF EPA 8290 ng/L (extract) | <  0.00467
1234678-HpCDF EPA 8290 ng/L (extract) 0.00925
1234789-HpCDF EPA 8290 ng/L (extract)| < 0.008650
OCDF EPA 8290 ng/L (extract)| <  0.00883
Totals: Dioxins

-TCDD EPA 8290 ng/L (extract)| <  0.00317
-PeCDD EPA 8290 ng/l (extract)| <  0.00717
-HxCDD EPA 8290 ng/L (extract)} < 0.00617
-HpCDD EPA 8290 ng/L (extract) 0.01167
Totals: Furans

-TCDF EPA 8290 ng/L (extract) | <  0.00233
-PeCDF EPA 8290 ng/L (extract) | < 0.00400
-HxCDF EPA 8290 ng/L (extract) 0.01100
-HpCDF EPA 8290 ng/L (extract) 0.009256
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Table 1-1
Physical / Chemical Characteristics of Newtown Creek Sediment

PCBs (TCLP) Method: Units Mean

PCBs: EPA MMB80O/HRGC/MS | ug/L (extract)

2-Mono Congenor #1 ug/L (extract) 0.02603
44'-Di #15 ug/L (extract) 0.00342
244'-Tri #28 ug/L {extract) 0.00583
22'55'-Tetra #52 ug/L (extract) 0.00307
33'44'-Tetra #77 ug/L (extract) 0.00024
2344'5-Penta #118 ug/L (extract) 0 00012
233'44'-Penta #105 ug/L (extract) 0.00106
33'44'5-Penta #126 ug/L (extract)| <  0.00004
233'44'5-Hexa #156 ug/L (extract) 0.00031
33'44'55'-Hexa #169 ug/L (extract){ <  0.00006
22'344'55'-Hepta #180 ug/L. (extract) 0.00194
22'33'44'55'-Octa #194 ug/L {extract) £.00039
22'33'44'55'6-Nona #206 ug/L (extract)| < 0.00018
Deca #2090 ug/l {extract)| <  0.00014
PCB Totals:

-Mono EPA MMB80/HRGC/MS | ug/L (extract) 0.03497
-Di EPA MMB80O/HRGC/MS | ug/L (extract) 0.03523
-Tr EPA MM680/HRGC/MS | ug/L (extract) 0.03662
-Tetra EPA MMB8O/HRGC/MS | ug/L (extract) 0.02352
-Penta EPA MMB8B0/HRGC/MS | ug/L. (extract) 0.01562
-Hexa EPA MMG680/HRGC/MS | ug/L (extract) 0.01230
-Hepta EPA MMG8O/HRGC/MS | ug/L (extract) 0.00602
-Octa EPA MMB80/HRGC/MS | ug/L (extract) 0 00150
-Nona EPA MMB80/HRGC/MS | ug/L {extract) | <  0.00022
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2.0

As described in the previous proposals, as well as in
the description accompanying the poster for Public
Outreach Sessions, the Integrated Sediment
Decontamination System (ISDS) offers significant
process flexibility. This reliable, safe, and cost-
effective process can be designed and operated in
various modes to accommodate the anticipated
significant variations in sediment contamination
types and levels, and produce various useful,
recyclable end-products. The unit costs can be
controlled by modelling the system and planning the
treatment/ manufacturing process from the analysis
of the feed through the production of the most
valuable marketable products.

The ISDS components are shown in Figure 2-1 as a
logic and block flow diagram, and consist of:

U Pre-treatment with water decanting, coarse
scalping/screening with a special separator
and the HYDRO-SEPSM process to separate
the coarse particles (gravel and possibly
sands) from the fine fractions (silts, clays,
humates). Frequently the water washing, using
a trommel and possibly an attrition scrubber, is
sufficient to clean the gravel/sands for reuse as
construction aggregates. Alternately, if the
gravel/sands cannot be cleaned of organics/
metals using water, the oversize will require
crushing (to -Y4-inch depending on equipment
design) for subsequent ISDS processing.

Based on the grain size data provided to us, the
gravel/sand fraction varies from 25 percent to
about 50 percent of the total solids. The gravel
fraction alone varies from 0.1 percent to 34.4
percent, but tends to average near the lower end

SECTION

TECHNICAL APPROACH
FOR OPERATIONS

of this range. As an example, the Newtown
Creek sediments provided to us for the bench-
scale tests had negligible +%-inch material for
water washing, and the sand fraction was left in
the jelly-like sediment to improve the organic
extraction. M&E believes that some fraction in
the range of 0 to 20 percent of the estimated
total sediment may be washable with water
alone.

The ORG-X%M Solvent Extraction of organic
contaminants process. A proprietary solvent is
used to extract the organic contaminants (oils,
PCBs, dioxins, pesticides, etc.) which are
strongly attached to the sediment. After several
extraction stages, the "organic-free" sediment
can:

1. be partially dried to make a soil blend
product when the metals content is
acceptable; or

2. proceed to the next SOLFIX process if
metals require fixation,

The SOLFIX stabilization/ solidification
process for inorganic contaminants. In order
to reduce leaching of heavy metals (lead,
cadmium, arsenic, etc.), the sediment is reacted
with cement, pozzolanic materials and other
special additives. The mix is "cured" wherein
the heavy metals are chemically immobilized
into insoluble forms, as well as micro-
encapsulated into a concrete-like solid. The
curing also binds free water into a hydrated
solid, and alters sediment properties by
increasing the compressive strength, increasing
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Technical Approach ror Operations ¢ 2-2

erosion resistance and reducing permeability.
The inert end-product can be returned to ocean
as marine structures or can be crushed for
beneficial uses as construction materials, fill,
possibly road base, or landfill cover.

These technologies that make up the ISDS can be
used alone or in combination to economically treat
sediments having a wide variety of constituents
characteristics. After pretreatment and washing of
the oversize, there are several possible routes for the
sediment:

d  only to SOLFIX if the contaminants are only
metals;

O only to ORG-X if the contaminants are only
organics;

4 to ORG-X and SOLFIX for both organics

removal and metals fixation.

M&E believes the products from each of these
processes are viable, and the choice depends on the
extent of contamination and the clean-up criteria or
product specifications.
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3.0

3.1 GENERAL OVERVIEW OF BENCH-SCALE
TREATABILITY TESTS

The bench-scale study was performed by M&E's
sister company, Generale de Rehabitation des Sites
(GRS), located in Paris, France, according to the
program in the Work Plan. It was done at GRS
because of the proprietary nature of the remediation
processes and equipment necessary to conduct the
testing. Three BNL representatives visited the
facility to witness some of the testing in December
1995. The overall testing program is shown in
Figure 3-1. As requested by BNL during the trip to
the laboratory, the sample schedule and the amounts
returned are listed in Table 3-1. BNL prepared the
corresponding analytical sample codification per the
log shown in Table 3-2.

The testing program began with the shipment of 100
kg of wet sediment from Newtown Creek (which
represented at approximately 33 kg of dry soil) from
BNL to M&E Branchburg, New Jersey, and then to
GRS in accordance with the protocols set forth in the
Quality Assurance Project Plan for the New
York/New Jersey harbor Sediment Decontamination
Technologies Demonstration Project: Bench-Scale
Testing of Proprietary Technologies (QAPP)[**).

The sample was shipped to GRS in five (5)
containers, each weighing 20 kg of sediment. During
shipment, the samples remained in their containers at
a low temperature, near freezing, with ice and ice-
packs. The samples were accompanied by a chain-
of-custody record during each step of custody,
transfer, and shipment in accordance with the
procedures set forth in the QAPP.

SECTION

EXPERIMENTAL DESIGN
AND PROCEDURES

The completed airbill, commercial invoice and a
typical analysis of the soil accompanied the chain-of-
custody record while the samples were in transit.
When physical possession of the samples was
transferred, both the individual relinquishing the
samples and the individual receiving them signed,
dated, and recorded the time on the chain-of-custody
record.

3.2 INITIAL SEDIMENT SCREENING

Upon receipt by GRS, the sample was preserved in
the dark at the laboratory at 4°C for a maximum
period of 48 hours. Within 48 hours of the receipt of
the sample, the sample containers were opened and
visually inspected for coarse material greater than 5
mm in profile. A laboratory-scale stainless steel
sieve shaker was used to remove particle sizes greater
than 5 mm sieve.

The material passing the 5 mm screen was
thoroughly mixed to produce a homogeneous sample.
All of the oversize from processing 18.625 kg of
sediment, was returned to BNL. It was not possible
to wash the +5 mm to evaluate the HYDROSEP
process because of the minimum amount of oversize.
There was just a sufficient amount of oversize soil to
return to BNL for possible analysis. Some of the
homogenized sediment was used for bench-scale
testing of the SOLFIX process. Some of the
homogenized sediment was used in the optimization/
process runs of ORG-X and the combined ORG-X/
SOLFIX process and subsequent production of
samples of treated end products, side streams and
residues.
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FIGURE 3-1

OVERALL SCHEMATIC FOR
BENCH-SCALE TREATABILITY

STUDY

WITH DREDGED ESTURINE
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NOTES:
Sample from BNL; to 1) Unused portion of sample was
GRS France disposed by GRS.
2) Estimated weights are "wet" soil
or product quantities with
‘ moisture.
Preserve
cold
Return washed opened packing
Sample to within 48 hrs.
BNL
|
Soil Wash HYDRO-SEP
(>S5 mm Oversize)
Not completed
* ¥
YES | sample has some > 5 mm
I ; materials?
screen with
5 mm screen
5 mm material
g-m Mix and
o BNL Homogenize Direct
Sediment Stabilization &
' Solidification (S/S)
ORG-X Direct
SOLFIX
Ty ] ¢
ORG-X Two containers of salids
SOLFIX Only t::uing uoo.: ¢ (ME
20,21,22)
Three (ME17,13,19) cube
Combined molds
Salvert Exuactian Archived Solid (ME 23)
Not calleced + & S/
fram drying Treated sedument
4 containers of solid
' ' totalling 3,182.5 g
MEIOLLID) T contamcrs Wiing 395038
Speat (ME 13.14,15) (ME 01,02,03) i
Solvent Exuacted il . One container 1,000 g for toxicity
(ME 24) water . One container 512 g
' for Archiving

\ BNL
for UCS and

)




Table 3-1
BNL Sample Schedule and Returned Amounts

Experimentai Desigri ana Proceadures ° 3-2

Bulk Analysis Bio-Toxicity Archiving ucs Oversize
ORG-X PROCESS
Air-Dried Soil 4 containers 1 container 1 container molded sample N/A
totalling 1,000 g 512 ¢ for UCS
4,950.5g measurement
Sediment N/A N/A N/A N/A Oversize from
Oversize 18,625 g of raw
sediment
Extracted 3,284.5 g from N/A N/A N/A N/A
Sediment 3,010 g of raw
sediment
Spent Solvent 2 containers N/A N/A N/A N/A
after 3 totalling 877 g
Extractions obtained from
1,034 g of fresh
solvent
DIRECT SOLFIX PROCESS
Sample contains 2 continers N/A N/A N/A Three 2" cube
additives totalling samples
representing 15% 2,500.6g
of raw sediment
mass
ORG-X Plus SOLFIX PROCESS
Sample contains 4 containers
additives totalling
representing 15% 3,182.5¢
of dry ORG-X
sediment
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Experimental Desigri and Procedures ¢ 3-3

TABLE 3-2
BNL LOG OF SAMPLES

Sample Code Sample Name Remarks
ME 01 Treated ORG-X Soil Soil in bag.
ME 02 Treated ORG-X Soil Soil in bag.
ME 03 Treated ORG-X Soil Soil in bag.
ME 04,05,06 Numbers not used No cubes for ORG-X.
ME 07,08,09 Archived ORG-X Soil Soil in bag.
ME 10 ORG-X and SOLFIX Solids Solid in polyethylene bag.
ME 11 ORG-X and SOLFIX Solids Solid in polyethylene bag.
ME 12 ORG-X and SOLFIX Solids Solid in polyethylene bag.
ME 13 ORG-X and SOLFIX Solids Cubes/Mold
ME 14 ORG-X and SOLFIX Solids Cubes/Mold
ME 15,16 ORG-X and SOLFIX Solids Cubes/Mold
ME 16 Number not used. -
ME 17 Direct SOLFIX Solids Cubes/Mold
ME 18 Direct SOLFIX Solids Cubes/Mold
ME 19 Direct SOLFIX Solids Cubes/Mold
ME 20 Direct SOLFIX Solids Solid in polyethylene bag.
ME 21 Direct SOLFIX Solids Solid in polyethylene bag.
ME 22 Direct SOLFIX Solids Solid in polyethylene bag.
ME 23 Archived Direct SOLFIX Solid |-
ME 24 Contaminated Spent Solvent Glass Jar

3.3 SUMMARY OF PROTOCOLS

The Work Plan contains the details of the ORG-X
and SOLFIX process protocols. Figure 3-2 presents
the overall schematic of the ORG-X process to
remove organics from sediments. The overall
protocol used to optimize the process parameters and
produce substantial quantities of the best run is
presented in Figure 3-3.

The main variables to be optimized for the ORG-X
process are:

Sediment to Solvent ratio;

Residue times in solvent extractor and settling
times for phase separation;

Sediment moisture content;

Additives requirement for settling.

od oo
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FIGURE 3-2

OVERALL SCHEMATIC OF
ORG-X PROCESS TO REMOVE ORGANICS FROM SEDIMENTS
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FIGURE 3-3

PROTOCOLS FOR ORG-X,

SOLFIX AND

THE COMBINED ORG-X PLUS SOLFIX

PROCESSES
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The product from the best run was used for the
SOLFIX process, and was submitted to BNL with the
related spent solvent sample.

Optimization studies for the SOLFIX process were
done for the raw sediment or the ORG-X product.
The key variables controlling the SOLFIX process
are:

Additive formulations;
Sediment to Additives ratio;
Moisture content of feedstocks;
Curing period.

oo

The products from the best runs of these two
processes were submitted to BNL for unconfined
compressive strength tests and leaching
characteristics.

Experimental Design ana Procequres * 3-4
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4.0

4.1 SEDIMENT CHARACTERIZATION,

The sediment received at GRS was homogeneous as
it was already well mixed before shipment to
M&E/GRS. Table 4-1 gives the sediment fractions
on a dry basis from wet sieving. This compares well
with the different size fractions presented in Table
1.1.

SECTION

Table 4-1
Sieve Analysis From Wet Screening
Particle Size % Wk Comments
Dry

Coarse Gravel 1 Many light coal-like

>5 mm grains, rope fibers,
plastic and fabric
pieces.

Sand 7

0.2-5mm

Fine Sand 22

0.063 - 0.2 mm

Clay/Silt 70

<0.063 mm

% Solids 33 Black wet, gray dry

The sediment is black when wet with a jello-
mayonnaise-like consistency. The sediment has a
foul fuel oil odor and the color changes to grey on
drying. The material is very hydrophilic and less
than one percent water is released to surface after two
days.

The solid matter content is 33 percent, as determined
from drying just below 100°C, and is the same as the

EXPERIMENTAL RESULTS

BNL average in Table 1-1.

The organic matter was measured according to the
French ROCKEVAL method (thermal desorption
followed by pyrolysis and oxidation). The results are
in Table 4-2.

Table 4-2
Organic Matter Content in Sediment

ppm, Dry

Organic Contaminant Weight
Light hydrocarbons up to C 5,320
(desorbed at 180°C)
Medium weight hydrocarbons 9,100
(desorbed between 180°C at 400°C)
Heavy hydrocarbons (resins...) 6,370
Residual carbon 16, 300
(coal, coke, graphite)
Total organic carbon 37,090

This method gives an organic carbon content of 3.71
percent, lower than the 7.32 percent measured by
BNL. The GRS laboratory also used another method
to measure the potential total extractable organics.
Several extractions with methylene chloride resulted
in 16,000 ppm of extractable organics.

GRS performed a mineral analysis using an X-ray
fluorimeter; the results are presented in Table 4-3.
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Table 4-3
Minerals Analysis
Mineral % Dry Weight
Si 10.8
Na 4.8
Al 3.6
Cl 3.6
Fe 3.0
K 1.5
S 1.2
Mg 1.2
Ca 0.9
P 0.3
Ti <0.3
Zn <0.3
Cu <0.3
Pb <0.3
Cr <0.3
Ni <0.3
Mm <0.3
Ba <0.3

These results for Zn, Pb, Cr, Cu, and Ni are
consistent with the BNL average results in
Table 1-1.

In addition to decanting the minimal amount of
surface water, attempts were made to further dewater
the sediment by centrifugation. A laboratory
centrifuge was used at an acceleration of 1,000 G for
three minutes. This was preceded by two minutes
acceleration to 1,000 G and was followed by several
minutes of deceleration.

The following three phases were obtained, with a
typical breakdown as follows:

Phase Description % of Total
Phase 1 |"water" containing 0.8% 11.7
dry matter
Phase 2 |a "gel" containing 17.9% |24.4
dry matter
Phase 3 |a soil-like phase 63.9

containing 49% dry matter

The phase 2 gel proved to be very stable, as none of
the following actions could break it:

U exposure to ultrasound combined with heating
to 70°C;

(J  addition of anionic and cationic/polymer
floculants;

(3 addition of ferric chloride;
(O addition of surfactant;

(J  addition of HCI or H,SO, acid, down to a pH of
3 (strong H,S odor evolved); and

O addition of NaOH, up to a pH of 11 (strong NH,
odor evolved).

We concluded that additional water removal using
mechanical means is not effective with the raw
sediment. We also discovered that maintaining the
sediment fluid is better for the ORG-X process,
because it prevents equipment fouling and aids in the
penetration of solvent into the aqueous sediment
layer.

4.2 ORG-X EXTRACTION PROCESS

4.2.1 Laboratory Set-up and Protocol

Several experimental procedures were used, because
the sediment was not treatable according to the

standard protocol.

The final optimum protocol used for solvent
extraction of the sediment was the following:

a. Use 400 g sediment with previously measured
water content (67%).

b.  Putinto a two liter polyethylene bottle with a
square section.

c. Add 400 ml solvent obtained from the previous
extraction.

d.  For the first extraction, mix solvent and
sediment using a high shear strength propeller
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for three minutes with a 50 Watt motor at 1,600
rpm. Settle for two minutes and decant solvent.

e. For the second extraction, mix solvent and
sediment for five minutes with same agitation.
Settle for two minutes and decant solvent.

f.  For the third extraction, mix sediment and clean
water saturated solvent obtained from solvent
distillation for 10 minutes. Settle for two
minutes and decant solvent.

g. Dry sediment at approximately 100°C until no
more solvent odor is detectable. For control
purposes the sediment was dried completely.
This operation was carried out in a sand bath
and finished in a controlled temperature dryer.

h.  Distill dirty solvent obtained after first
extraction using a rotary evaporator.

4.2.2 Treatability Study Results

The ORG-X product submitted to BNL was
brown/grey in color and was more soil-like as some
of the fine particles agglomerated and the % solids
increased from 33 percent to 97 percent. Table 4-4
(on the following page) compares the fractions of the
initial feed with the mean of two ORG-X product
samples. On a dry basis, the clay plus silt fraction
was reduced from 82 percent for the raw sediment
and to 41 percent for the ORG-X product. M&E
believes that this difference is due to agglomeration
on drying and that possibly wet sieving was used for
the raw sediment versus dry sieving for the ORG-X
product. This position is supported by the evidence
that the spent solvent contains little fines. In the
production plant, any fines in the spent solvent can
be removed by filtration/centrifugation and recycled
to the extraction operation.

Other properties also changed. The pH decreased
from 7.9 in the raw sediment to 7.0 in the product.
The total sulfides decreased significantly by 98
percent to 130 mg/kg. Total organic carbon
decreased from 7.3 percent to 6.1 percent indicating
that the very heavy humic material and tars are still
present.

The organic removal performance of the solvent
extraction process was calculated in Table

Experimenial Resulits + 4-3

4-5 using same ROCKEVAL thermal desorption
analysis of raw sediment before and after the three
solvent extraction stages.

Table 4-5

Organics Removal Using
Three Countercurrent Extraction Stages

Organic Type Raw Extracte %
Sedime d Reducti
nt Sedime on
(ppm, nt
dry (ppm,
weight) dry
weight)
Light hydrocarbons 5,320 0 100
up to C18 (desorbed
at 180°C)
Medium weight 9, 100 1,270 86
hydrocarbons
desorbed between
180°C and 400°C
Total hydrocarbons | 20, 790 1, 790 91
Heavy hydrocarbons | 6, 370 520 92
(resins...)

The extraction is more effective for the lighter than
the heavier hydrocarbons. Based on experience,
these preliminary, quick initial results were believed
to be sufficient to meet the goal of one to two orders
of magnitude removal of heavy non-water soluble
chlorinated hydrocarbons, such as PCBs, pesticides
and dioxins/furans. The GRS laboratory did not
analyze for individual organic contaminants as BNL
would perform those analyses. Greater organics
removal is possible by using a higher solvent-to-
sediment ratio, available warmer recycle solvent,
more stages in a countercurrent continuous extractor,
and using a mix of closely related solvents. In the
future and during the pilot phase, these parameters
can be optimized to meet the goal of minimum cost,
when the final clean-up standards are determined,
more data is generated on partitioning coefficient of
each compound and the extraction systems are
simulated.

The analytical results for numerous contaminants of
concern of the ORG-X process samples submitted to
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to BNL are summarized and compared in Appendix
B. Table B-1 compares the contaminant mean of
the raw sediment with the ORG-X sediment

product. Table B-2 p
concentration for the

resents the contaminant

Table 4-4
Comparison of Product Characteristics for Raw Sediment and ORG-X Products

Item Units Raw Mean of 2 % Point
Sediment Samples Change
Particle Size
Medium Gravel >4 75 mm| % wt (dry) 0.04 0 0.04
Fine Gravel 2-475 mm| % wt(dry) 0.38 1.01 -0.63
Very Coarse Sand 0.85-2mm| % wt(dry) 0.83 6.935 -6.105
Coarse Sand 0.425-0.85 mm| % wt (dry) 2.15 20.35 -18.2
Medium Sand 0.24-0.425mm| % wt (dry) 5.05 12.5 -7.45
Fine Sand 0.106 - 0.24 mm| % wt (dry) 9.57 14.4 -4.83
Very Fine Sand  0.075-0.106 mm | % wt (dry) 2.80 4.15 -1.35
Clay % wt (dry) 35.57 13.4 22.17
Silt % wt (dry) 44.95 27.85 17.1
pH pH units 7.90 6.96 0.94
Solids (total) % wt (dry) 33.05 97.35 -64.3
Sulfides (total) mg/kg (dry) 7,833.33 130 7,703.33
Organic Carbon (total) % wt (dry) 7.32 6.095 1.225
Unconfined Compressive Strength psi N/A N/A
Bulk Density Ibs/ft® N/A N/A

N/A = Not applicable or available

spent solvent. This information as well as the mass

quantities used in the three extractions was used to

solvent.

* Not calculable, but significant amounts in

prepare a mass balance by contaminant and
calculate the % removal where meaningful. For
example, if all the figures for the streams were less
than the minimum detection limits (MDL), the %
reduction cannot be calculated. The results are
tabulated in Figure B-1 of Appendix B and are
summarized below for each group of contaminant.

PCBs Total

Pesticides

Chlorinated Herbicides
Semi-volatile Compounds
Total Dioxins

Total Furans

Metals

% Removal, Range
79 - 92

94 - 98

*

47 - 91

Not meaningful to 66.
Not meaningful to 40.
Little to no change.

The main reason the chlorinated herbicides are not
calculable is because both concentrations for the
sediment and the product are less than the low
minimum detection limits (MDL, ng/g). The
concentration in the solvent was also less than the
MDL (ug/g). The total dioxins and total furans
removal is low or not meaningful, because of the
very low concentration (ng/kg) and because the
overall calculated quantity increases in the sediment
and solvent. If just the raw sediment and the spent
solvent figures are used, the % removal ranges
from 61 - 82 percent for total dioxins and 64 - 84
percent for total furans. The results are similar for
the individual congeners. For example,
concentration for 2, 3, 7, 8 TCDD, which has the
highest toxic equivalency factor of 1.0 at 1 ng/kg,
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is very low at 41.5 ng/kg for the raw sediment and
20.0 ng/kg for the ORG-X product.

The leaching characteristics of the ORG-X product
were analyzed by the TCLP EPA methods. Table
B-1 in Appendix B compared the TCLP results for
numerous contaminant with the raw sediment from
Newtown Creek. In general, the TCLP results of
the metal contaminants is very low at below
detection limits, and is less than the regulatory level
for hazardous waste characterization (see Appendix
A). The percentage change is either not meaningful
or not calculable for most contaminants. As for
metals, the TCLP values for organics are frequently
below the MDL and the % change is not calculable.
A reduction of 45 to 99 percent was attained for
PCBs as the TCLP values were usually detectable
for the raw sediment and not the final ORG-X
product.

4.2.3 Material Balance for ORG-X Based on
Bench Tests

The mass balance in Table 4-6 was established
using water saturated solvent for three solvent
extractions of the sediment.

The ORG-X Process based on the treatability study
data is presented in Figure 4-1 and the material
balance is in Table 4-7 for various feed conditions.

The treatability study simulated a batch process
with the following unit operations:

J  Three (3) stages of solvent-sediment mixing in
mixing tank. After each phase of mixing, the
sediment falls to the tank bottom very rapidly.
The solvent is then removed and replaced.
Clean solvent is used for Stage 3 (10 minutes
mixing). The resulting solvent is used for
Stage 2 (5 minutes mixing) for another batch
of sediments. The resulting solvent is used for
Stage 1 (3 minutes mixing). The liquid/solid
mass ratio is approximately 0.9 and the
liquid/solid volume ratio is 1.

Q  Complete drying at slightly greater than
100°C.

(J  Solvent regeneration by distillation in a flash
boiler.

The following operations were not simulated but
are easily engineered:

1 condensing the solvent and water evaporated
from the sediment drying

Q  treating the water recovered during this
operation, e.g., by batch distillation at 90°C.
Steam stripping is another option.

Table 4-6
Mass Balance for Three Solvent Extractions
Heavy Organics
Sediment (g) Clean Dirty Dissolved in
Solvent (g) Solvent (g) Solvent {g)
Input to Extraction Step 1 500 437.5
Recovered from Extraction 572 345.2 3.22
Step 1
Input to Step 2 572 437.9
Recovered from Step 2 567.3 432.2 0.59
Input to Step 3 567.3 438.1
Recovered from Step 3 564.3 429.5 0.16
Performance/Checks: Total Input: 1813.5 g Total Output: 1771.2 g
Loss: 423 ¢ Total Organics Recovered: 3.97 g
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Table 4-7
ORG-X Treatability Study Material Balance
Basis: Amounts are in kg for 1,000 kg sediment feed

Stream 1 2 3 4 5 6 1 8 9 10 1
Mixing | Mixing
Sediment| Lean Tank Tank Dryer | Treated |Condensed| Waste |Recovered Solvent

Component| Input | Solvent |Sediment| Solvent | Vapor |Sediment| Vapor water Water Waste | Make-Up
Dry Matter| 361 (1) 358 3@ 358 3
- Solvent 873 85(3) 788 85 876 13 8) 10 10

Water 630 27 5) 632 25 629 3 664 641 641

Extracted [ 5-12(2) 5-12¢ 5-12¢2

Organics

TOTAL 1,000 900 1,075 825 714 361 2,340 654 641 22 22
Notes:

1) Values range from 300 to 400 kg.
2} Values range from 5 to 12 kg.
3) Values range from 70 to 140 kg.
Value = 129 kg according to mass balance
4} Values range from 2 to 4 kg.

5) Water solubility in solvent is 2.9%.

6) Solvent solubility in water is 1.8%.
The solvent-water azeotrope contains 10.6%
water and boils at 760 C.

4.2.4 Proposed ORG-X Process

If the mechanical properties of the ORG-X product
have to be improved or the metals have to be
stabilized, the solidification/stabilization additives
used require water for reaction. Therefore, the
sediment should be dried to the water content
needed for stabilization and solidification. The
evaporation should be stopped when the residual
solvent reaches a target level. The advantages are
significant by lowering the operating and capital
costs. It avoids excess water evaporation,
condensing and subsequent treatment. The drying
can be done in a vacuum or atmospheric
paddle/ribbon dryer with good mixing. Water
evaporation can theoretically be as low as the
amount of water evaporated with the solvent
azeotrope.

The process should also include a filtration step to
remove fines carried over in the spent solvent.
These fines should be recycled to the extraction step
to minimize cost of waste organics disposal. A
good performance filter should lower the %
sediment loss to an estimated 0.25% of sediment.

The organic waste needs to be concentrated to
minimize disposal cost while maintaining fluidity
for discharging/filling drums. This can be
accomplished with a thin film evaporator such as a
Lewe in the fill-scale plants. It is estimated that
approximately 20% solvent is sufficient for
dissolving organics.

4.3  SOLFIX STABILIZATION AND
SOLIDIFICATION PROCESS

4.3.7 Protocol for the SOLFIX Process

The SOLFIX process was used to stabilize and
solidify both the ORG-X product and raw sediment.
The protocol developed in the Work Plan was
essentially followed.

The material to be treated was weighed and put into
a 0.5-liter or 1-liter beaker. The quantities used for
the optimization tests were either 200, 400 or 500
grams. The material is homogenized with a 50 watt
screw agitator made by BioBloc. Additives were
weighed and introduced progressively under
agitation. If the agitator torque was excessive as
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the additives were added, water was introduced
progressively until the torque and mixing returned
to normal. The amount of water was measured.
Mixing is continued for five minutes at 1,000 rpm.
The beaker was also continuously moved off-center
in order to mix all product. The same protocol was
used on batch quantities of 500 g of raw sediment
or ORG-X product in a controlled kneading
machine with a 1-liter capacity.

After mixing, the material was transferred to two-
inch by two-inch by two-inch brass cube molds or
PVC cylinders with an internal diameter of 50 mm
and a length of 120 mm. The cubes were filled
starting with the corners, then the edges and sides
of container to reduce void space. The mixture was
then introduced by layers of one mm thickness,
each compacted separately. A similar procedure is
adapted for the PVC cylinders. The temperature
rise above 30°C was measured with a mercury
thermometer while the molds were setting for 24 to
48 hours. The molds were then opened and the
sample was cured in a moist atmosphere, either
under water or wrapped in moist paper enclosed in
the curing box.

After seven days, a hand-held penetrometer test was
performed, usually giving a quick unconfined
compressive strength (CS) reading between 0 and
50 psi. The production of larger quantities of
SOLFIX material used pie molds with a diameter of
28 cm, which were filled with 1.5 cm material and
covered with wet paper during curing. These pies
were broken and packed in plastic bags containing a
piece of wet paper.

4.3.2 SOLFIX Treatability Results for the
Raw Sediment

GRS tested three reagents at various % additions to
obtain a solid material that was expected to have an
UCS of greater than 50 psi.

Reagent: Cement-Type Additive

% of Raw Sediment 3.4 | 6.75 15 25

UCS (psi) after 7 days 0 0 >50 | >50

Reagent: Silicate Material

% of Raw Sediment 25 13751 50 50

UCS (psi) after 7 days|{ O 0 0 0

Reagent: Cement Kiin Dust

UCS was 0 with 100 percent kiln dust added.

The mixture containing 15 percent cement of the
raw sediment was selected as the final composition.
This was further tested in a geotechnical lab, on a
50 mm x 100 m cylinder, with the following
results:

ucs =
bulk density:
water content:

510 k Pa (728 psi) at 14 days
1640 kg/m® (102 Ibs/ft*)
27 percent

The BNL results for the Direct SOLFIX material
were 102.2 psi for UCS at greater than 28 days and
80.7 Ibs/ft® for the bulk density.

4.3.3 SOLFIX Treatability Results for ORG-
X Treated Sediment

The cement type additive was used as the reagent.
Since the ORG-X product only contained three
percent water, water had to be added to attain a
high but reasonable torque at 1,000 rpm. The
results are tabulated below:

% Cement Additive 5 8 10 15
of ORG-X Product

% Water of ORG-X 73 70 70 75
Product

UCS (psi) after 7 days | 0O 0 [>50]>50

A test with 100 percent kiln dust and 120 percent
water failed. The final composition of 15 percent
cement type additive was selected. This was tested
in a geotechnical laboratory, with the following
results at 14 days:
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UcCsS = 420 k Pa (600 psi)
specific mass = 1650 kg/m* (103 Ibs/ft®)
water content = 34.2 percent

The BNL results for this product were 487 psi for
UCS at greater than 28 days. No bulk density was
measured.

This solidification process not only attains higher
compressive strengths, but improves other
properties which are desirable for the various
potential uses of the products. For example, the
products exhibit lower permeability and better
erosion resistance. Tests can be done in the future
to measure these features as well, and establish
optimized compositions for various product
features.

The component ratios of treated sediment, reagents
and water can be changed to produce the desired
product features at minimum cost. The addition of
accelerators can also be studied to reduce the curing
times and properly manage inventory.

4.3.4 Leaching Characteristic Tests

A leaching test was performed during 18 hours with
2,000 g of purified water for 100 g material
crushed at less than 10 mm. The results show
similar data for all three samples tested.

Mixture ppm (dry)

Product Age
(days) | Cu | Zn | Cd Ni

Direct SOLFIX 28 48 | <2 |<0.8] 5.2
Product with 15%
cement type
additive

ORG-X and 24 44 ] <2 |<0.8] 5.4
SOLFIX Product
with 15% cement
type additive

ORG-X and 24 56 | <2 [<0.8] <4
SOLFIX Product
with 10% cement
type additive

BNL completed TCLP tests for other metals and the
organic contaminants of concern. The results are
given in Table C-1 in Appendix C for the direct
SOLFIX process stabilizing the raw sediment and
Table C-2 for the ORG-X plus SOLFIX treated
sediment.

The TCLP for the treated raw sediment were all
below the minimum detection limit except for
chromium. Therefore, the percent reduction can
only be calculated for chromium at >64.7 percent.

The TCLP for the treated ORG-X plus SOLFIX
product were also all below the low minimum
detection limit except for chromium. The percent
reduction for chromium was calculated at > 47
percent. Based on our prior experience, M&E
believes that such SOLFIX fixation performance is
not representative of the better performance
achieved with higher TCLP levels.
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SECTION

5.0

COST ESTIMATES FOR
PRODUCTION- AND FULL-SCALE

PLANTS

Based on the bench-scale results and expected
improvements to be demonstrated during the pilot
plant program, M&E has developed preliminary
estimated unit operating costs for a production-scale
plant (100,000 cy/yr) and a full-scale plant
(500,000 cy/yr). These are summarized in Table 5-

1 below:

Table 5-1

Operating Unit Cost for
Production- and Full-Scale Plants

Production- Full-Scale
Scale Plant Plant (500,000
Process (100,000 cy/yr) cy/yr)
HYDRO-SEP $54 / cy $32 /cy
and SOLFIX
HYDRO-SEP $64 / cy $31/cy
and ORG-X
HYDRO-SEP, $80 / cy $42 / cy
ORG-X and
SOLFIX
Notes:

1. HYDRO-SEP separates and treats oversize particles
estimated at 10% of raw sediment. The other 90% is
treated by the subsequent process(es).

2. Organic waste product does not contain regulated dioxin
quantities (see text for discussion).

The unit costs decrease significantly as the size of
the plant increases by a factor of five. All costs are
less than $100/cy. The unit cost assumes the
concen-trated organic waste from the ORG-X
process is not regulated (because of dioxin < 1ppb
and disposal costs are $0.20/1b. If it is regulated,
the costs could increase by $40/cy of sediment for
the ORG-X and the ORG-X plus SOLFIX
processes. This is because of the very high disposal
cost of $2.00/1b at the Rollins' Coffeyville, Kansas
facility, the only incinerator in the U. S. permitted
to burn regulated dioxin waste. An alternative to
incinera-tion of the regulated organic waste is to use

the Base Catalyzed Dechlorination (BCD) process.
This can be evaluated in the future and eventually
added to the treatment process train if economical.
The unit costs also assume HYDRO-SEP™ is used
to wash the oversize particles, estimated at 10
percent of the total sediment. If it is greater than
10 percent, the overall unit costs will decrease, as
the quantity going to the more expensive
downstream processes decrease.

The estimated operating cost figures are supported
by the corresponding Tables 5-2, 5-3, 5-4, 5-5, 5-6
and 5-7 for the six combinations of three treatment
process trains and two production capacities. The
tables include the main case features such as
process and plant size, order of magnitude, capital
costs, and break-down of the unit costs by
materials, utilities, disposal costs, labor,
maintenance supplies, operating supplies. plant
overhead costs and depreciation.

The six different capital costs in the tables are for a
site near the NY/NJ harbor but do not include land
costs. The plant would be automated with a distri-
buted control system and would have reasonable
auxiliary support and storage facilities. The capital
cost for the production-scale plant (100,000 cy/yr
capacity) ranges from $5 million to $9 million.
The capital cost for the full-scale plant (500,000
cy/yr capacity) ranges from $10 million to $20
million).

The commercial size features will be further defined
during the design phase based on the specific site,
quantity, capacity required, physical and chemical
properties of sediment to be treated, properties of
products to be marketed, and process systems
features to be confirmed during the pilot plant
program.
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6.0

This section has already been submitted with the
March 15, 1996 proposal and has been edited for
this report.

6.1 PILOT-SCALE PLANT TEST
DESCRIPTION

The pilot-scale testing will be performed using
smaller but similar equipment to simulate the unit
operations of the full-scale operation. The objective
is to make the various products from 25 cubic yards
(about 100, 55-gallon drums) of sediment from
Newtown Creek, which we understand is
representative of the variation in dredged sediments
throughout the harbor.

Figure 6-1 illustrates the processes to be evaluated
for M&E's ISDS. The pre-treatment section will
simulate the water decanting, scalping, screening,
and pressing, as well as the oversized particle water
washing unit operations. The HYDRO-SEPsM
washing of the oversize (estimated at less than one
percent, but could range up to 34.4 percent for the
gravel at + %-inch) includes a trommel with wedge
wire screening to deagglomerate and wash the fines
off of the oversized particles. The fines are filtered
and combined with the main fines stream. The
HYDRO-SEP™ pilot equipment is presented as an
option (at additional cost) and is not in the pricing
because it may not be required. The oversized
particles can be easily power-washed with cold or
hot water to produce sample quantities to determine
if they are clean. A crusher can be provided as a
backup to the soil washing in case the oversized
particles are not cleanable with cold or hot water.

The screened sediment will be split approximately

SECTION

TREATMENT PROCESSES FOR
PILOT-SCALE PLANT TEST

in half for processing directly to the SOLFIX
equipment and to the ORG-X plus SOLFIX
equipment train which is batch and semi-
continuous. Also, M&E plans to test a small,
continuous solvent extraction equipment (greater
than three stages) with less than one drum of
sediment for design purposes. These other special
tests are also planned to improve percent removal
of most contaminants:

'd  Use warm/hot recycle solvent by reduced
cooling in recovery system;

J  Use a higher solvent-to-sediment ratio; and

(J  Use a mixture of closely related solvents with
the same equipment.

The ORG-X output product can also be partially
dried to adjust the moisture content of the sample
for BNL.

A material balance for the pilot operation is
provided in Table 6-1 for 1 cy/day of raw
sediment. The calculations are based on the bench-
scale treatability test performed on the same
Newtown Creek sediments.

The ORG-X pilot plant will process approximately
two drums per day, (almost one cubic yard/day) in
an 8-10 hour shift. It will produce wet sediment for
the SOLFIX pilot equipment. The solvent may be
recovered periodically and reused. The ORG-X
process normally generates concentrated organics,
which contain small amounts of solvent to reduce
the viscosity or make it flowable. This will be
disposed off-site via incineration. Alternately, the
solvent from the pilot plant operation can also be
disposed off-site via incineration.
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Treatment Process for Filot-Scale Plant Test ® 6-2

TABLE 6-17
BROOKHAVEN NATIONAL LABORATORY
PILOT PLANT STUDY MASS BALANCE

Plant Capacity = 1 CY/Day
Stream Description Solid Flow Water Flow | Slurry Flow | Solvent Flow | Organic Flow | Total Flow
No. Rate, Ib/day | Rate, Ib/day | Rate, Ib/day | Rate, Ibjday | Rate, Ib/day | Rate, Ib/day
1 Raw Sediment Feed 721.65 1351.35 2079.00 N/A 14.55 2093.55
2 Screened Sediment 720.37 1349.53 2069.90 N/A 14.55 2084.46
3 Clean Qversize 7.28 1.82 9.10 N/A N/A 9.10
4 Feed to SOLFIX only 360.19 674.77 1034.95 N/A 7.28 1042.23
5 Reagents to SOLFIX (minimum} 162.08 N/A N/A N/A N/A 162.08
6 SOLFIX Stabilized product 783.41 N/A N/A N/A 7.28 790.68
6A Excess wastewater to be removed N/A 413.83 N/A N/A N/A 413.63
1 Makeup Solvent(s) N/A N/A N/A 2.07 N/A 2.07
12 ORG-X Treated Sediment 359.29 206.59 565.88 N/A N/A 565.88
13 Concentrated Organics/Waste 0.90 N/A N/A 2.07 7.28 10.25
14 Process Wastewater from ORG-X N/A 468.18 468.18 N/A N/A 468.18
20 Reagents to ORG-X/SOLFIX 53.89 N/A N/A N/A N/A 53.89
21 ORG-X/SOLFIX Stahilized product 619.77 N/A N/A N/A N/A 619.77
Basis:
Initial sediment moisture content, % wiw = 65.0
Sediment solid sp. gr. @100% basis = 2.2 (assumed)
Sediment apparent sp.gr. = 1.24

Organics concentration in sediment, % =

Oversize fraction, % of feed solid =

Maisture in oversize fraction, % =

Feed to Solfix process wio Org-X, % =

Reagents addition rate for SOLFIX stabilization =
Reagents addition rate for ORG-X/SOLFIX stabilization =
Hydrated and porewater in stabilized product =

Solvent sp. gr. =

Makeup sclvent addition rate =

Sediment loss in concentrated organics =

Notes:

2 @ dry basis (assumed)
1 @ dry basis {assumed)

20 ({assumed)

50  (assumed)
45% @ 100% input dry solid basis
15% @ 100% input dry solid basis

50% ({assumed @ input total dry solid basis)
0.87
0.2%  of total sediment
0.25%  of sediment @ 100% dry basis

1. Organics concentration in oversize fraction is assumed to be negligible.

In addition, excess water not needed by the
SOLFIX process is removed and combined with the
decanted water from the pre-treatment step. As an
alternate, this excess water can be removed before
the ORG-X process by centrifuging or filtration.
The operation of the pilot plant will contribute to
evaluating these alternatives. This wastewater will
be analyzed for future treatment in the full-scale
design.

The SOLFIX equipment will be campaigned to
directly stabilize the screened sediment and to
stabilize the "organic-free" sediment. Both of these
steps will produce a product that is cured in forms.
The crushing and extrusion machines will not be
simulated, since the design of this conventional
large-scale equipment is straightforward. The
stabilization will require approximately 15 percent
of cement/additives (reagent[s]) on a dry mass
basis. This quantity will be varied to attain various
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engineering properties for the product and be
optimized to attain a mutually-agreed performance
goal. The raw screened sediment will require more
reagent(s) (up to 45 percent on a dry mass basis
with some dewatering) because of the higher water
content.

6.2 OPTIMAL WATER CONTENT IN
SEDIMENTS

In order to coordinate the sediment dredging and
sediment treatment activities, it is important to
know the optimal water content in the sediment that
minimizes overall dredging/treatment costs. The
answer is estimated at 55 - 70 percent water for the
ISDS. Such sediment will contain no free water and
behaves like a viscous fluid to facilitate material
handling. This low water content is not achieved
by conventional dredging alone, but could require
the use of two novel dredging techniques, such as
the cable arm clamshell bucket (from Cable Arm,
Inc.) and the dry DREdge (from DRE
Technologies, Inc.) Both of these techniques
practically eliminate free water and produce a
higher solids to water ratio in the dredged sediment
than by use of conventional clamshell dredging.
Moreover, the turbidity in the dredging area is
significantly reduced, and the need to re-dredge an
area to remove contaminants that are redeposited
from the turbid water, is significantly reduced.

The optimal water content for the sediment, that is
treated with both the ORG-X and SOLFIX
sequential process, is dependent on the specific
process alternative and several design variables that
affect both the capital cost and operating cost. For
example, the excess water to attain the optimal
amount for SOLFIX could be removed before or
after ORG-X process either mechanically or
thermally. These alternatives, as well as the
applicable design variables, can be studied with a
process simulation program, after the pilot data is
obtained and during the preliminary engineering
design for the production/full-scale designs.
Furthermore, the desirable water content for the
downstream operations may be constrained by some
other parameter or requirement that requires a
specific water content in order to make the overall
process operate better.

Trearment Process for Pilot-Scale Plant Test ® 6-3

We saw an example of this during the bench-scale
tests when it was found that dewatering the
sediment with a centrifuge to remove an additional
five percent of the water (from a 67 percent water
content) produced a fines/gel phase that made it
more difficult to extract the organics with the
solvent. Moreover, the material handling
(pumping, mixing, etc.) problems and fouling of
processing equipment increase as the percent water
decreases. Therefore, it was decided to perform the
solvent extraction at the initial water content to
avoid these difficulties.

6.3 PILOT-SCALE PLANT LOCATION
AND REQUIREMENTS

In order to perform the pilot-scale tests, M&E
prefers to use a site of our choice. M&E will
choose its own site because of some special
requirements that include:

J At least a 40" x 40" area in a building that has a
Hazardous Electrical Classification and is well
ventilated. This is required because of the
NFPA regulations for flammable solvents.

This space should be sufficient for both the
operation and maintenance. The layout is
flexible and will be finalized after project
award.

J A concrete floor with a containment system
that includes a sump/drain to collect any

potential spills.

J  Adequate building lighting and HVAC that
meets various codes.

M&E will also provide the following which are
included in the pricing of this proposal:

U a small portable boiler or Dowtherm heater for
the ORG-X process.

'3 a small water cooling tower;
J  small air compressor for general purpose;

O small N, cylinders for inerting the ORG-X
system;
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U

small generator for 460V motors;

O Electrical power at 110V/220V for some
operations up to 100A.

(J  City water at approximately 5 to 10 GPM for
general purposes.

J  Separate toilets for men and women.

U one personnel and one laboratory trailer for the
M&E activities. These can be located outside
the building and can be powered from either
the building electrical system or the M&E
generator.

M&E plans to have the following seven people on-
site full-time for approximately 4 to 7 weeks for the
safe and legal operation of plant:

project manager

- process manager/engineer

- operating foreman and health & safety officer
O three operators

J  one laboratory technician

We understand that BREP/MSA is currently
developing a plant and seeking permits for siting
and operating the pilot-scale test facilities. M&E
intends to obtain its own permits but may request
assistance from BREP/MSA.

M&E will be responsible for arranging the lawful
disposal of all products/wastes/residuals - materials
from the pilot scale tests, under an EPA generator
number to be provided by BNL. M&E will prepare
the necessary manifests and paperwork for
signature by BNL representatives.

6.4 PILOT-SCALE PLANT PROJECT
EXECUTION PLANS

Project Work Plan
As was provided for in the bench-scale test program,

M&E will prepare a specific work plan for this test.
This plan will be submitted early in the project for

Treatment Process for Pilor-Scale Plant Test ® 6-4

review and coordination with BNL's plans. The plan
will typically include the following sections:

U Introduction of Project Work Plan
»  Background
» Project Objectives

U Project Description
»  Scope of Work
»  Project Organization
»  Project Schedule
»  Process Overview and Drawing(s)

1 Description of Work Activities

= Site Preparation and Mobilization

» Sediment Receipt and Storage

» Pilot Scale Processing
Mobilize and Assemble Plant
Unit Operations Start-up
Systems Operations Start-up
Trial Processing
Sediment Processing
Process Monitoring & Data Collection
Decontamination
= Sampling and Analysis

®  Analytical Testing

e  System Controls

®  System Performance Goals

®  Management of Treated Sediment
»  Permitting
= Reporting/Communications

O Fugitive Emission Control

Health and Safety Plan

As described in the original proposal, the Health and
Safety Plan will typically include, at a minimum, the
following items:

Introduction for Health and Safety Plan
Site/Task/Operation Safety and Health Risk
Analysis

Key Personnel and Responsibilities
Personnel Training Requirements

Medical Surveillance Requirements
Personal Protective Equipment

Frequency and Types of Personal Air
Monitoring/Sampling

Site Control Measures

O ool oo
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OJ Decontamination Plan
U Emergency Response/Contingency Plan
J  Special Safety Procedures

Quality Assurance/Quality Control Plan

The Quality Assurance/Quality Control (QA/QC)
plan will be prepared only for the data collected and
samples analyzed by M&E. M&E will typically
collect sufficient process data for preparing material
balances and proposing the preliminary full-scale
design. The list, which will be refined in the plans,
includes:

0  Specific gravity Q1 pH

J  Conductivity 2 Flow rates
d  Temperatures J  Pressures
J  Percent solvent(s) d Total organics (TOC)

< Unconfined compressive strength

We are assuming that BNL will provide additional
analytical results as was done for the bench-scale
tests. This includes the following for all the input/
output stream samples submitted to BNL:

Total or toxic metals

TCLP toxic metals

Dioxins/furans

Organic chlorine pesticides

Polynuclear Aromatic Hydrocarbons (PAHs)

U U W B )

PCB isomers

For process control purposes, M&E plans to send
some samples for limited testing by an outside
laboratory, which can provide results in less than a
24-hour turnaround. The results will be
incorporated into the final report. The report can
be updated to include the BNL analytical results if
not made available by late September 1996.

The QA/QC plan, which will be submitted early
after award, will contain the following:

a Introduction for QA/QC
s Project Scope and Purpose

Treatrment Process for Pilot-Scaie Plant Test ® 6-5

= Site Background
= System Performance Goal

U Project Organization and Responsibilities

1 Objectives for Measurement of Data
® Analytical Data Levels
= Data Quality Criteria

O  Sampling Procedures

= Sampling Objectives, Locations and
Frequency
Sample Collection
Equipment Decontamination
Sample Packaging, Storage, and Shipping
Sample Custody

( Recordkeeping

L

Equipment Calibration Procedures and
Frequencies

J  Analytical Procedures
- Data Management for Field and Laboratory
1 Internal Quality Control Checks

(1 Quality Assurance Review

6.5 PILOT-SCALE PLANT PROJECT
SCHEDULE

M&E has devised a fast-track approach to meet the
shorter six-month time period for implementing the
pilot-scale test of the proposed technologies.

Figure 6-2 illustrates the main tasks to be completed
from project award on May 1, 1996 to report
submission on September 30, 1996.

The project kick-off meeting will be held early to
coordinate the project activities, agree on the
optional items, and resolve any outstanding issues.

After the initial kick-off and project coordination
meeting, the work plan, health and safety plan and
QA/QC plan will be prepared and submitted in mid-
May 1996 for BNL review. As BNL reviews the
plans, M&E will continue work to apply for
permits (optional), finalize engineering plans,
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procure and schedule for the delivery of equipment
and materials to the selected demonstration site.
Equipment will be mobilized to site in July 1996
and readied for start-up with water and/or clean
material by August 2, 1996. BNL will also deliver
the dredged sediment to the site by this date.

The pilot-scale systems will be operated in August
to process the 25 cubic yards of Newtown Creek
dredge sediment. Both process data as well as
samples will be collected to evaluate the
performance and to continue/revise the preliminary
designs required in the report. BNL will be given
the required samples of the products, effluent waste
streams, reagents and residual solids. M&E will
also simultaneously conduct an additional test of a
continuous solvent extraction pilot equipment to
determine the performance of this critical
equipment. A draft of our report will be prepared
and submitted on September 30, 1996.

Treatmeni Process for Piior-Scale Plant Test ® 6-6

6.6 PILOT-SCALE TREATMENT
REPORT

As stated in the instructions of Enclosure A of the
Request for Revised Pricing Proposal, M&E will
submit the draft pilot-scale treatment report within
one month after completion of pilot-scale work. It
will contain a description of the work, "...including
process methods, reagents, end-products,
identification of the kinds of sediments suitable for
treatment, process flowcharts and other
tables/graphics needed to demonstrate the
effectiveness” of the ISDS process."

As requested, M&E will provide the information
requested in the section on the Potential for
Production and Full-Scale Operations. The report
will provide information on the continuation of
preliminary engineering for business planning
purposes. No detailed engineering will be
provided.

M&E will incorporate the BNL analytical results in
the report if received by mid-September 1996.
Otherwise, it can be added to the report after the
submittal due date on September 30, 1996.
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State of New jersey R
II Department of Environmental Protection and Energy
Robert C. Shinn, Jr.
II Commissioner
|| -~ February 8, 1994
Il MEMORANDUM
II TO: Site Rﬁffdiation Program Staff
FROM: LanjAdill’er, Assistant Commissioner
II Si Remediation Program
SUBJECT: Revised Soil Cleanup Criteria
Soil Cleanup Criteria (SCC) were initially distributed to
Site Remediation Program Staff in January 1993. The SCC .
I' were revised in March 1993 and contained in the April 1993 -
issue of the Site Remediation News. Since that time, there

have been toxicity factor changes as well as the
identification of computational and typographical errors

II for several SCC compounds. These changes and corrections
have been made resulting in a revised SCC list which is

attached.
II Thirty eight (38) criteria encompassing 31 compounds are
affected. The majority of changes are to the impact to

groundwater SCC. Sixteen (16) SCC have increased, 19 SCC

I' have decreased and criteria for 2,4-/2,6-dinitrotoluene
(mixture) have been added. Please refer to the footnotes
contained in the SCC list for more detail.

II It is important to note that SCC for eight (8) compounds
have decreased by at least an order of magnitude. These
compounds are:

Il acrylonitrile (impact to groundwater criterion)
benzo(b) fluoranthene (impact to groundwater criterion)
1,2-dichloroethene (impact to groundwater criterion)
heptachlor (impact to groundwater criterion)

II hexachlorobutadiene (residential and non-residential

direct contact criteria)
methoxychlor (impact to groundwater criterion)
methylene chloride (impact to groundwater criterion)
toxaphene (impact to groundwater criterion)

New Jersey Is an Egual Opportunity Employer
Recydiea Piner
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The purpose and function of the SCC remains the same - to
provide guidance in establishing site-specific cleanup
levels. Other factors such as environmental impacts,
site-specific conditions and background 1levels may be
considered which could result in a site-specific cleanup
level which differs from the SCC.

If you have any questions regarding the above or other
cleanup standards issues, please bring them to the
attention of your Bureau or Element managers. Thank you

for your cooperation.

attachment
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APPENDIX A-2

EPA’s MAXIMUM CONCENTRATION OR CONTAMINANTS FOR THE
TOXICITY CHARACTERISTIC



Maximum Concentration of Contaminants

for the Toxicity Characteristic
EPA HW REGLUILATORY ANALYTE
NUMBER'  CONTAMINANT LEVEL (mg/L) CATECORY
D004 Argenic 30 Matal
DO0S Barum 100.0 Meotal
pots Benzene 0.3 Voiatile
D006 Cadmium 1.0 Motal
Do19 Carbon tetrachloride 03 Volatile
DO20 Chiordane 0.03 Pesticide
Do21 Chiorobenzene 100.0 Volatile
Do22 Chloroform 6.0 Volatile
D007 Chromium 5.0 Metal
D023 o-Cresoi 200.0 Acid Extractable
D024 m-Cresol 200.0 Acid Extractable
DO2S p-Cresol 200.0 Acid Extractable
D026 Cresol 200.0 Adid Extractable
DO16 2,40 10.0 Herbicde
DOo27 1, 4-Dichlorobenzene 78 Base Neutral
Do2s 1, 2-Dichioroethane 0.5 Volattie
D029 1.1-Dichioroethyiene 0.7 Volatile
D030 2. 4-Dinitrotoluene 0.13 Base Neutral
DO12 Endrin 0.02 Pesticicle
D031

(and its epoxide) 0.008 Pesticide
DO32 Hexachiorobenzene 0.13 Base Neutral
D033 Hexachiorobutadiene 0.5 Base Neutral
D034 Hexachloroethane 3.0 Base Neutral
DOo8 Lead 5.0 Metal
D013 Lindane 0.4 Pesticide
D009 Mercury 0.2 Metal
DO14 Methoxychior 10.0 Pesticide
D0o3s Methyi ethyi ketone 200.0 Volatile
D036 Nitrobenzene 2.0 Base Neutrai
D037 Pentachiorophenoi 100.0 Add Extractable
D038 Pyridine 5.0 Base Neutral
Do10 Selenium 1.0 Metal
DO11 Sliver 5.0 Metal
D039 Tetrachoroethyiene 0.7 Volatile
Do1S Toxaphene 5 Pesticide
D040 Trichioroethyiene 5 Volatile
DO41 2.4, 5-Trchlorophenol 400.0 Acdid Extractable
DO42 2.4, 6-Trichlorophenol 2.0 Add Extractable
Do17 2.4 ,5-TP (Sllvex) 1.0 Herbicide
Do43 Vinyl chioride 2 Volatile
'Hazardous Waste Number

REV. 11-91
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BNL ANALYTICAL RESULTS TO M&E



IR RN — — BT T T - I 1 () T > 1y o] 15 __oszevd3 T __oooleie ¢
- — — i— —_ S - — SRS T seangeuesQ 5L
— . ~ T oo
— e e [ 0000D0 40000 0000%) T i BoFd YoLTuii6) ¥aa] _ . werosd(iBonig; £
@ — - i [ [} 600000 __;000000___00000" 3 i YOLZNAIEL ¥d ssdnggTRBed 2L
o - —— [ X §00000__ |000000_ 00000 VOIZRIi%h ¥a3| _ eonkdpagziouenell 1L
~ ; . [T 00080 " 00008 L T B Traw) YOI TR 1R ¥ waddieeusg]  at
— .00 000000 [000000 08000 1o > liv] (ooaw] 18w _ (900 WOLZWILLL VIS suspueiorulficzieg 69
4 000 |coacea  [ooocod | :0000D v >4¥ o) 154 (pepd VBIZTWINEI YI3 ssaunonaloras 89
—— J— Mmc _{ooaoa's _ |0000a 9 ' SR v Goaawe) 18 _(powd YeLZRLiCi VI Tewsha) (9
RN 007 0OODO'D_ |00000®_ JDooDL |z ) 1 vl Sl Wi ozl vatn gL val | sussemighe(elonig 0
|- __ i [ 1000000 _ [000000  |000t0! 0 o > by doepie) i N YDLEWT gl Vel __w sa
- . 007 000000 |000000 __|000701 o0 ___ |0 > v foeaxe] yBan _(Pow} v0IZ0/1 1§} Vd 3 — omigueon [
- -—t — —_]oo 000000 |00C00D__[TBita G 00 > Iy hawnia) VOex (PO YOLZRA LSS Vd3 Aty £
- _ 00 000000 ;000000 jooozot [z ju0 o > ol Wiag (pow) YOLZRMILC) ¥d3 LD e
53 —gitoan " ooogd oouza 1z e 700 Ty i pow) YOIZvLLE) YdT . oudie 18
oo __ ~_0p00D ;000000 (00020 Bl EX 0t | > 1iy] 0owve) Whai  BoIy) YOLZENAE) V4. I [
_ 00 030000 000000 |000DY e 00 | uls ) Wb (paipd) YoLZRIAEL V3 65
— 00 000000 __ 000040 __ {00000 .80 0 DY | poyd) YO/ZWL 1T) Y3 e
Z 00 089000000000 D _|0008) T 5 ie] GO0 1G] {pwl) YOLZ# 11 Va3 s
oa'g 000000 __QCOGDO 000900 2 900 0 [ > v hoeawe 380 tporil voizari i€l ¥d3 %
— i T N T . - \ - N £
O 090 600000 |000A0D__QLOa ¢ 10 Y] > FBu| T voaze ity ¥d Y sicseigitiol €
— — w0 500000 _ |0D00DD 00001 v 5] >ty fpeipey ylul VOLZWLLE) Yd T Teeapdue 29
[Z]] __|eoocoe_ |poacoa  [400010 10 ) TS wy el T T Wz E YA el 19
— Qoo 000CO S _ |000007  |§00ST 32X BZ0 > Wy, Torhan) 1 hal YOIZRLICH Va3 | (2] oS
e _ T __apo ©0000% _ joosoos joooszE 5 0 11 > iy} Goeipe) 18w woizanicl Yo U doIoRERd]  8Y
_ .. jao0 —_|ooo00° {00000° DOODE O _ T 0 : BT (PeA®) 1 OW__ YOLIWiITL Yd3 PusdoioniLSYE] 9
00 | 000000 _ JOUD00 DOVDH, | 9 > iv] Goues) 15u VO:ZBALSL ¥d| LT L A 1 4
0 00600°0 __[00000Q _|0QLOL 0 _ ] > 1y] GOEa) Todl) voIZeili st ¥d3 oIUNGLOMDNRY- ¢
— e 00 04000 0 _{oaoao 0a00L’ o - > 1| hoanaa) 1w waLZe L ey Yo —__susnioipuigp’T 5
00 ~_ 000000 O0OORO _"OGDOVO oD - VOLZHLLEL Vo3 Wapeingoicipaxeit] v
- 008 | 060000 00OORD __ 0000F _ 0 ¥OLZWLAEL Vd3 - OUAZLLY, o
- 4 Y S _ _ . joop 000000 000000 _0R00i QT 10 VYOZRN IE1 YA ARPANERGH]  Th
- e | {d19L) sajwppiwes L
oy
- N — 000 900000 __]000000_ [00001 0 _ |2 0 sc
. ___ 000 000000 000000 J0000Z® 9 o
4— [T 000 __Joooooq Jooonz 9 1 . " s
000 0000 DOAD0 Y 00000 ALEL ¥l Suowy ALR® KUY o
. []) XYIC0 00000 0 {0000 | 5l ydd ____essigeomppgp by SE
ao X000 _ | 00000 __ | 0000 i Va3 auRgEotIPKIZ L]  YE
ey 200 XgD0°'d_ |00300D_ |0000Z0 | vd3, FPNOIGEA Y- €8
1001 ongoa 0 foceogo  {00002( { 151 vd3| T umpnou)  E
R 00 000000 __|006000_|0000Z0 | veari il yad|_ _ GUSTIROLIND IS
—- - IJmmM 03000° 0aN0a 0 0%00Z | e ___ . vd3| eppoupBn VoD M
- [0t 00rOC O JO0DOOD  0003Z 2 D vorzgilisLvad] _ ____eve £
- o Illi . Altuou soello snntion] 6T
- R 1 i
{600 __ " | 000000 000000 000808 |2 100 ___|wa_ ) > 1] Toep] ¥l O AL IR ZE] ARSI LS Y E) B
. oot [ jooono'c_ 000000 1apadi |2 19 10 e Boeame Vi (PO 0518 1K) VoI _ _aver S
F——— ) TDLWR0 - W
R S ; €2
o) #0000 000300 _ (00100 _Z___ 100 160 ] v mEmeieus T 0008NICI VY LS L] =
- __ oo 000000 __[800000 ~ J0GE000 1000 todo > iy ey W0al T 0RO gL VY eihoqw] 1L
T oao L‘@e.o‘ 000000 |0S0000 i 0008 90000 ~ iy Bsaee) 18| oeveri sy vdd __ (OHe-Rfevepd ot
S— mo 003007 {00300 {03000 S000W ___WW0 > i, boen) 16w T000BYI L5y VA3 eppode mimden]  ab
- ono 001009 |009000 __|0900% 30000 [S0000 > liv] (oA 18w oR08LLEE YdI _ —__mgdeideyr el
~ ano OOUoUS__| 000000 05000 go000__|S000T > liv] (isl " usoR'LIC) Ve - upvy. 4
— 0 000000 _|pocad D__ 00510 sco'e 5000 ] Goase) 1w " cRowLICl Yd3 . \u.ummﬁﬁ ]
) | o . ﬁ,:uc eopopeag o auediol 9
- - - . L N — — L 4q
v ——— ___Joo 700C000__, 000000 __ ;60010 100 04 S L B 0L BR0L0CK 181 ¥dd . ] o
[ - - __Jooa | 000090 030000 . | 190 Mk IV Do) 10 woLaauiogn st vaal | wresmRs] v
— SE— . o __]oo 000000 00000a _ [00LD00 2 (1050 () W Pape) W QIFLILEY ¥dd T brany- W
o 00° 1000090 _ 00000Q  |000SG" ) X0 uy_bemiia) Ya108010enLES Y43 __ eyl
0 — e o SEE foososa _iopgood  joosia0 33 1100 A0 1 oenxe) ¥O108010E18E } T wmuwony 8
i) T . _ . 00 G00I00 000000 {0000 ¢ L0 ) > WV, (oRa0) VDI 090 10EN 1€ VI3 wupe)] 9
) L1 I— ) E L EZE N : 000 000000 _ ‘900000 _ [000050_ 12 90 S0 > iv] (peane] PG v0i00BI0En It VI3 1 2
b ELE I, ] CTEY. ; .00 Too%00 (600000 _joooovo JE v I > wv] (oripa] Vil v010a010R L I El Y - Sesiy 9
| H ‘ . | - a1 sFe s
m WIAD | _tivamas ] uew v zzaw XZ1] [(I%N [z TEE | [ L B T | _dden v
SHMUPeS 0 YHI0S  Pai0 - H - s
m : —~ : Preod : ¢
; - ; . .- Tirpaid I3 DOEPI0S SUDAPPT ¥ IIEW| )y mNiey Ivapievy |
DY) [ Nvan3s; Teay U = =TT SR R ] ] C
lI:.huJ.l 1{@]0, ] %szﬂ _%m W ¥ Ay Evan & J..!: 152 4 !:__hw. 1§ poRwy ¥ e v'
I . [ [ ] [ ] ] ] . [ ] ] S
—_— — —— Sl S —— — ——— =
——— S [———] — e — ——
——— . —_—_— __— I . ]




P.@3

MAR-20-1996 17:17

= [ ] i S H — ] om
} 4 i ' T — R 1
: - : — - B — — ®
— -4 _ | e I -
[
. > b (24}
e SR P S — I > i 1)
JEEENRSUIUONY U NI S > : i I N st
> q it
—_— — ) 3 LEL
||||| - 0| SDONEP0es R
i -4 bownia) | s sU0BONN vd3 W 62
- . > v el 1T SHDOMHNeINN vdd| al vz
o S i penxe) 18| SWODHHDEIHN vdl] _ovopi] Ty
_ ] aEpLEAd] oLl
) (343
[ 5 B e 20
- 4
: 87
1~ — - I — - T T tmoiadd sol
4 T T s 00
_ - H . B - S 904
i CEE] CUE I CLE R F1YE] AL O R I 't 37 S04
! (] el Nyl (943 Ty leasay yB i 0eZ3 ¥d3 H 1o
i = CTE] [°E] ExEl - NTRICIDN L G 0679 vd3, T S04
- —_ [ FIYE] EEJ CE ¥u3 i > iy Toenxe) 18 ceza v 43511 Dt
L TRt )
- ol
> i¥| Opeswe] 160 0628 ¥d3] -]
— > Y] W —_OAZR Yd3 o5
> Y] Peac) 194) OBZeVd3 _ CA3ed] }11
> 1] O5ww) 184 qE28 Y4 "
o Jv 1 E 8
— - —— v
> 1Y, {peain} [+
v Gaenaa) 3
- Y[R SLR (]
- — — — > lly._Baaiiim) 08
- -— > liy__Bicenxe) ol
TR "
12 teenol ®
— > Y| (owi) 1 3 "
—_— > ov] (oaam) 160 A 8
SRR - = > iy Qioenpes) Vb Sﬁmfmﬂ —__dodusic W
— s
- 4 — y > i a1 828 V3| ] 4]
T ['TE] ECEN e T ] - > i (emxaf vl 82 vad] . aaddoeievezy]l e
—4— ETE] w3 uu3 0 =1 (e} _ 6LE Vd3| qQariitescty| o
! 4T ] i3 [TE] Y3 0 YL 678 Vd3 ogxHeELh &L
—" T Lu% i Hu num w3 . _|® >y ety o5yl cagqnm \.Mnnmn M
VA NvawIg] —as v ©  zzam (Y1) 1 wm:q |I.|_,Iw A E:.al...'l.l... = aw P E u_.s_.m wl\lhdﬁw -gaed @t +
o T FLEL ¥ BCLLT 2 . =M - C %) . ...a_bm.m . os .2 m _u_’ 37 mo- m 5 FT)) e ponayy oy v
[ ] [ ] S 3 A —— r—
[—— ——— [ 1 T —— L ] — — SEn—— — — ——
L | [ E—— — — —
[ ] — ] | ] ] ] ] ] ]




P.84

18

MAR-20-1996 17

T R
N S N ‘ _ -
N - B ~ 1)
50 5600 |Scoo0  |ge09 'z |08 _ |eve R ol WeaBZIvA WISV, Ueio) uoaied liehig)
697 oL o 05} z __‘ooozi_ |ovk (Rip) BBl NOE06 V3| {Eron s2puIng
500 00 500 sel6 |z |08/6  |vie KP) ™ % €081 Vd3' __ limo) spHos
T — ‘ —
10¢ L0 ¥l 0 969 z 289 1z sjiun Hd VS¥06 vd3 —H9
i s
88y SE'L SEL S8°L2 z 0Z'6z 5'92 {Aip) v % {powg) ZzrQ LSV :
vl 92 oz pEL T 009 ___tg0l Kop) ¥ % (POM) PO WISY] o%_.w
023 00 %00 T z oy v Kp) 14 % (POW) Zzvd WLSY| 80} 05/00 PUESH
o8b 20 20 X T lozer _ |Lst Rip) whogl_ (PON) czyQWISY| 20901 0 _pues Sutd
09'8 v by gzl T ot |ogt Kp)Wh o (POW) ZZvQ WISY| SZy0-be0 Pues uibai
L2 OE 529 ) s€0Z__ |z fovwr _ |eee _ RopY Wi % (POW) ZZvO WISV, 990°SZv0 __ PUES 52259
S1°0L S98'v 698y  |G€69 Z 081l i0¢ (Ap) i % (pow) TevQ WASY 29810 Emwﬂmlmc_w
ZA 7] 6,0 620 10L z__logL __ |ez0 — {Kiphm e, (PoW) zzvQ WASY}  _SLVC S =l
YIE] I 0 0 z 0 0 {Asp) W %) (POW) ZzvQ N1SY| _WuiGLY < [9AB.D WNIP3LY)
: ) T - (Ap) w % {pon} zzra NiSY! az1s aped
! - l. —
@I AD| _ | _Nvanas aS|weew| W _zoan| _ 109w SHIN pouraw| ey
- - B Sa|padoid [BonIByD-03isAud S80I9
- l
S B P — T (uoipenxd WaN08 13YB SPIDE paiip-Iy)
jonpald pu3 SHS/APP3 B[HENGM 49) SHNSY _So._wﬁ%
(%I AD NV3INIS gs| “uesw| U] zoaw 103N swn powen| —y
T A r T H ) | E| a a
| ] [ ] [ ] [ [ S — — Sm——— m— — — —— — —

MNENOTOVO~NO0




P.0S

MAR-20~1996 17:18

£e8 ozo_ |oz0love 007092 0zZ [ {Aip) B/Bn| _SW/ODHHIORINA Yd3 e BN

.10 ! 43 e
- - =016 098 (Kp) Bybn| shyooMH/ioBsSNN VAR o
wwm . wm.m ‘ wm.m ) mw..mn %.M 0ESE 05SE {Aip) ByBn’ — SW/OOUHIBINN Y3 -lll_wxhu
el el iz legzo " laoz [oo¥e _ [0509 4 “{Kp) BW/Bn| SW/OOUH/IOBINI Yd3| - ]
66y 1 (006 loog Jooeor {00 |0OWkt _|00bOL | {Aip) /B ;P@B&.Eﬁw : eNoL
8z'§ “loos " |oo® 00°ZGL. |00z |0009F {00WKL — | TAip) m}mx (Bn) mgom%qu‘u «u — g
9z " osc ~loge — |osioL |00z |oo'til  |00VO) - j m..&\wm SN m_eo%mlﬂwm.i -]
18 ST I |soiL 00Z 0L BL 0ToL ™ M»_.J uen mﬁ“womzancsz g ~sion]
fozr | lozo 0Z0 - |098) 1002 ,_ov 91 ‘08'al DLINE ” — %01 80d
H . —_ — ) i . . Smbi
000 600___ 000 vl 00Z_|ov 1 Ov'b ) (Kip) mw%_\ s . GUONBSEIVERZT
EOE “|so0 500 59l 00z (oL Jogr [ {hn) il o0 §i50- G0 b §5.L2
95¢ _|soo SO0 86} o0z 100 084 (g Babny ool BIdoH- GG PYELT
£50 —_ [s00 500 ___|SE® ooz love Toee | | _(hw) Bybn} ~ |.IlumT T T exeH-GGWYEE
000 . 0600 000 _ |¢00 00z €00 €0 | _>W :@dv_\mz g Bsif] " GXOH-GPVEEL
000 7000 “|o00 09’} 00C (091 - |09 RGN E— T T BuadGIYEE
69’1 1100 w0 szQ _ |ooT |ezo |20 (hp) Gwbn 3 WG YYEET
VoL 510 510 516 o0z [oes 008 i P - _ RIUOd SHPEZ
BZYE A ocl ose ooz |oez oLY e, (e | — s~ emrwes
EET . oLo___ oo [OEY ooz lovy 0k | e L) uw_.“m: S ER31-55.27]
6Eg ' |Gt Skl Sele 00T 0Z0C 09T - LT oz8 T TTTepve
126l ‘0LE 0Lt ozeL ___ 00z 062 056 weley Aauw e ———
650 [ ‘oro lozo  [ogez ooz looer 096 — (iny BB | 76uSBLI0D)| o._%..\m_
08t [sto §lo 98¢ Wz JOLE 0. {fop) /6| SWODHN/OBONN Va3 ‘ 580d!
I " — |__r -7 T sfueydia voﬁ:co%m._ﬂ,.‘.
! slx ST poweH|
TS L O £ ) O =1 | swa[ v
[ ﬂe A ERESH _ L 5 —5 5 g \ 7y :
[ ] ] S ] | ] S — — [ — — Snm— Sn—— — —— —
— —— — —— [ — ] 1 [ T ] ] ] | L] T




P.Be

17:19

MAR-28-13S6

L — { I ~ -
_ I . ———
_ e ‘ - G (omIvosievddl —  _1e¥e
000 000 %0 00 z 300 $00 > |iv]__(Ap) Eae (pon) V0518 Vd3 _1svy
(000 " "[ooo 000|500 7 's00 500 >y (Aap) BB Muozw V0518 Vd3 __benis) &M.l“m
9 . . . -5 %ip) Ey/blL POR) V0518 Yd3
000 000 looo  'oz0 _ z 2o 20 > GBI O YO Y, i FREUOID
zz0 Jove __iovo 860LL |z |ecilt  |899Ll > iiv| _{Rip) BwBn] 0808 vd3 . sa.ww“oﬂwn
€20 | |va0 00 oLt Tz Tviir  logdb >Nv]_ (Kip) By/bn| 0808 vd3 ot
1000 1000 000 1L} AN iy >wy_ (Kip) Bybn| _ 0808 V3| _ 9PMocd JoroAtAH
000 [ M [ T RS V7 S A 7 S T >ty (Kip) By T
000 000 000 L 2 1Ly N7 0808 Vd3 - TepI
000 000 000 L] 2 AL} L] > IIv| 0608 vdd Plobe:
820 100 100 bSE Z___S5¢E ES€E > 1Y - 0808 v amn cw_”moncw
820 100 100 VSE 2z _lss¢e ESE > I 0808 vel3) . 0 nln__aowcw
000 000 000 /'t z Tl 1L} >1v] 0808 vd3 e @:.L
820 100 100 vSE z  |sst €5¢ >V 0809 ¥d3 SRR gl
8Z°0 100 100 vSE z SS'E £9°€_ > iIiY i — benavdd T lupRig,
820 ! {100 -100___ .¥S¢E z___|sse £5E >y _(Kp)ByBn 0808 vd3 b,
820 100 100 ¥SE 'z SS€ £5€ T __>Iv[ (A BBl 0808 vd3| - .Eol_wuw
820 100 100 bS'E Z__ set____ tS¢€ > itv|_TRip) By/Bn - . 0808Vd3, Jaa _w b
2519 1596 s9S |8t z 8y €5 [ {Aip) bwbn 0808 vd3 — ommm_&.%
000 :000 ___|000 LUy AR VTS V7 >iiy _ (ApfBwbnl — 0808 ¥d .sou_p
%0 000 " fooo fatfe _fav T >y (Rp) B 0608 o3 —
000 000 R Y] T __ui 7y} > IV S ) Gbin ogo8vdd
000 000 000 L) ¢ |y U 21y A .ﬁ: ‘{li‘.mm%{,mw _ - o_umrm.
000 —_|oo0 000 L1 z L) L > W[ () Bwbnf o — i(jp) seppusag]
- — . - T S0pIogigH PUE SOpIoRsdg ooﬁmczlo‘so_
C WA - NVIW3S o5~ weeR i zoa —?mﬂ__ - ﬂ.cL - - - L]
R B S T H ) 3 3 7D g v

rrl




P.07

0'SoE iz [T >uv|__ip) bwbn V028 Vd3_IsyeiAusydAuaydowoig-y; Z61

20

17

MAR-28-1996

‘@Lvl - |ooly 00'Zb 0081E__'¢
8Lby __ _ |054z _ [0S __|0sSkb e i0Z9F  Obzb Sy (Kp) Byl V0/78Vd3__ OURIBUTPOSONINN| 161
el 0069 10069 [00S8P 2z " OVES 0'g6e >wy]_ {Kip) B4/n —y0.28Vd3; IousydiAusw-z-omuicroy| 06k
£v'e 056, |0S6L 0GE0E ¢ Otec|0veT >ty|  (Ap) By/6n V0128 V3 . _ounueciiN-y 68}
Ve o0mL___joost _ |00Zec 12 _o06ke___|osse ] {Lip) By/Bn] V0120 Vd3 _ Susonij - €81
geg’ 056 056 |osevl  Z 065l ooVt : >y {Aip) Bybny V0.8 Va3 Jegiiiueyd-Ausydasolydy - L8L
ISy [ looey  |oo6F  |o0toL z 0TSt _|ObS > _z.! 1Kip) By/Bn ¥0/28 Vd3 sppeydiwRIgl el
60 " loozt 00Tt 0088 ‘¢ |09/ 000V {Kp) Bwbn| voizavdd: cm_amNcBa sl
8r'9 008} D06l (00€6Z_ 2 0zie ovic ST, (Rop) Byn  ___¥0/z8Vvd3 _o“o; onNyl V8l
ove 056€ 056 |054l9 2 ‘0459 |oais >ivj_ (Kip) BB YOIZ8Vd3]  [ouews gw_%_h mww
Wiz | |ogez logez _ [05S0L 1z |04l __[ower. | {up) B/ __¥0iZ8Vd3| SuspCeeY, T
ce9 05 81 osel [0Sz e 001§ 0€/7 >ivl _(Kp)bwdn_ vo/z8vd3 BUIUECHINE| 18}
oce |00y _00% 006LL 1z JoslL _|oEzt {Kap) B/Bn: V028 Va3 _ eugifyideusoy| 081
989 100l Oovi 00022z _ {o¥ez _ |ogoe | suv| (Ap)BwBh. T v0/zBVd3 ousnioloMuiay ¢ - 621
vr9 "00'61 00’61 00562 2 ovis ooz > iy} (Kap) By/Bn| v0/28 vd3 susnojond-g'z 8Ll
9T sy o5t [o598 z oL 0¢9 "> v (Rp) Bybn| v0izevdd. __ oweeuudidyisug 221
959 U oszr osa 0508l 2 080z 0Bl > iv]__ (Ap) By/bn| V0228 ¥d3 BUNUBOLINZ}  9L)
118 “ 005 00'S 0018 4 o098 09l >y Ap) Bybn| V0128 ¥d3 eusieljidevalond-z| 5Lt
9 00El _ 00€L 0010z ¢ oviz _ OB8L >iy__(p)Bybnl T w028 Vd3 jousydoojll S'v'g|  bLL
Srg 00 "00 7k 00Uz iz 01ee 0€02 > 1y, (Kp)bByEn v0{28 Yd3 “fousudolojyon)-9v’z €L
669 _ .osel | losey [ 0802 ogst >ty (Rp)BYEn ~ y0.z8Vd3 ouspejuadopioosonpexeH,  zib
0ES ] loooz _ |ooez _ [ookey |2 osar_ |0LLS |~ (Kap) By/Bn ‘ V0428 ¥d3| eugeljudeufuian-z |1t
969 {006 006 __ |ooezy  |¢ 0'BEL 002} >iv| _(Kip)Bybn| _vo/zavdd| _tousudiiyipurgoiolo-y| - 0L
859 0501 0500 _'0s6st_ |z . 00Z o6kl >yl (Rp)Bybn| v0.28 Vd3 auUaIPEINGOIOYIEX3H 60}
007 058 058 ___'osizk |z OOEk o€l >wv|_ {Ap)Bwdn _¥0/Z8Vd3 supueviolioy - 891
ozo 1 lost T Tlost tosvel |z joess _ |oess 1 _ “(Ap)Bwbn| _ y0IZBYdI ____Qu3BUycEN| /9t
66 ! loszi o loszi oseoz lz loisi  [ozze I {ip) By V0/Z8Yd3; ~_ PuszUaqoloipULY Tl 991
‘609 ook 00'LL 0029l Z 0E/L o161 i >Ny, (Ap)byBn V0.28 Vd3; Jousydoioidb'e| 59
oL | los@6e (0586 T0SGLeE |¢ ouve  |owizr T (pybwbn_ ~v0lz8Yda|- ~_ppedlozusg| b9l
099 T To0e ooz 00'90L z 0€Ell 068 >iv___(Ap) Bybn V0228 ¥d3 225&?239029%5 £91
zL9 €08 008 0064 |2 0421 0Lt >y (Ap) Bybin” voize vd3| jouaudifyowg-y'z  z9t
619 ooel loosi 009z |z |0€8T _ 04bZ > IIv;__ (Aip) BB v0/g8vdd| s%ﬁ@._%u 81
569 “oov 00y 00'€9 2 0i8 065 >uv]_ (Ap)Bwbn| T v0/Z8Vd3 _Suasoydosyl - 09t
199 00'/ 002 00S0L |2 |oziL  ase >ny|_ (Xip) ByBh| V0/Z8Ydd suazuaqOlN| - B4l
€L 0Lk 00’11 007Z6L |2 0€0Z o’lst >wy|__ (Aip) Bybn| v0/28 ¥d3 BUEROIOUIERBH  BSL
755 0SLL 051l 05002 |2 0ciz 068t >3y {Ap) Bybni VO0/28 V3| SUilgAdosd-u1p-0SoliN-N 45}
SEE jos8 _ |os®e Tosesz |z [ozez [0Sk (GpyByBn' —— — voze8vdal louaudiPuiai-piE|  O51
809 | oos 006 :008vL |2 0.5 |o6EL : > oyl (kp) By/Bn V0iZ8 Vd3 __jousudidiion-zl  SSt
89'g 002 002 00611 4 oozl ochl >Hy__ (Ap) mv_ap o V0128 Va3 (euedoidoojud-1)sqixo-z ] vl
185 ‘000z {000z |o0Lve 'z 019 |obzE >V (Aip) ByBn| V0/28 Vd3 Ioyodfe fzuog €51
vO'LL 0tolL 0c'0l oF'8S z 189 18y (fip) Gy/Bi| . yorz8vdl ] mcaN._g_c.o_..c_@.mwr s}
o) gzo _ |szo  |eses 1z |e®s oS [ (Kipy BB V0428 Yd3 2UeZUIGIORPIOTY L 151
509 1058 ____|0s8 0sorl ¢ a6l 0¢El > IV M&m Bybn V0128 V43 ocmNdwum,__uw.uwmmwm|, mw”
08¢ I o058 [os8 0S9F z 0SSl |o8eEtL > BV p) Bybn voiz8vdll JOLE
895 *mwm loos 8.8" 4 ot 082l Syl (opyBwbn w028 vd3 asoﬂ_h_.weo_._wmcﬁ_u wﬂ
- ; : Ty - K n 0228 Vd3 ____lousud
eV _mm 5z |eese SyoLl ¢ _.m 102 f1°1SE p) Dxybn v iy spwediss g%@@@ o
— e - — e — - T Spl
(%W AD U703 103N . sunl _POUBH, _ |o_>_2<_ £
T b z<wsmm 1 98 Laoz g 3 E a J | v v
I N [ ] [ ] [ ] ] [ ] [ [ — aE—— —— — c— — —— -




— T | I |
: | i : i ]
g - - —
1 T
- D B - !
i L - ) . S B e
; i _ . —
_ H _ - 3 o -
ﬂ L . . : | - ~Giiaied
008 106k [0Sy - j05¥6v-_-|&- _|o0Sy — |O6ES . (KpYBybn| —~—  woizevddl S
0sh - ooes__ looee . loovel- fz . [o282  |O1OL __upybwbnl v0/28.vd3 _ o&mnw_aaﬁ.ﬂmwwwwm
€8 059z logez  joGibE |2 |OELE  [OOZE N T {Kpy Babh Y0.£8 Yd3 sdils L
00°0 ¥M3___ {000 o068l |3 “ 'est T (Gpybwbn| — Vorgavdd]  susoeiquelyerzuedq,
8L 0S5y oS 0S28E [z [0BIE  .028€ "1 {Kip) By V028 Yd3 mceaaomcoemvs
8Ll 0501 {0501 _ {05988 |¢  |08z8 0468 (Kop) By vozcayddl suaikdle)ozdsg
587 0si¥ _ |osiv__ Josees |z louey 005 | | (Kip)By/Ein V0128 Yd3 SUSYURION) 07U
698 0S€0L _ |0S'E0r  106Z¥SE |2 'o1Lsor  |owvbt T - (ip) BB V0128 Vd3 ococ_cmogmﬁeoémm
SS°0b 002z _|o0zc _ 008 |z oie __|ogs > iv|_{%p) Bubn| V0128 ¥d3 Srereude-1d
osv_ | Joose " Jooée  |ooZe8Y |2 ozo8L __|0Zi61 _ (Xip) BwBn v0/28 Vd3 ﬁwzuo
0Ee OSEp.  |0S€p-  |OGBLEL g |009EL  |0ELZ) {4ip) GYBry v0/Z8 Vddi LA Ll g
el | |oopor |oo'ogi |00288S iz |oev09 |02elS {Rip) ByBn' V0/Z8Vd3|  SIEEUNGAXOUIES-C Hg
S 009 oo® _ |ooztt .z _[oBEL |02k > WY _ (Aip) Bn BT R L
& L5710 _|oosz ooz _ [ooBvk |z ozzh ovil i (Aipy Byy/Bn .YoLZ8Yd3] SIERE h@ d
& S8y 09vii |o9bZi _ |0S6BSE |z  |OSevE  i0PLLE Aup) By/in] V0LZ8 V3. STRTEIoN ]
- 80°L. 007z |00z _|o0'68bC |c__ |oBeSe  .0elve Aip) By/6n v0Ig8vd3, __ && T
0 280 | logt ol 05292 |2 019z ___|ovez | {p) Byjbn| voleavdll za_msco:ao:msgﬂ
ox sl c0zi |00t T _|oo'660L [z _|ozso _Joortb . _(Kp)Bybnl - vo/zavd3 Souslid
n 860 006 1006 006bEZ |z |0BSEC  |OOKEZ | {Aip} By voszevadl T Suaiuedsid
9 98'vk 00¢s  [oozs _|ooose ¢ ooy |06z >uv]_ {Ap) By _ yoig8 vd3 R o]
W oLvL 055€ ___|05'6eE osore [ 0'9.2 0502 >y _(Kp) Bybn V0/28 ¥d3 euazuaqo o_u. s
g {HIAD NTELER gs| — uweswl _ u' zoIW[__ ioan| sawn_ poweW
T b A H v 4 ER J d
] S S I [ ] S R [ ] ] —— — —— — — S— — —
-_— —_— — —— — —— — — — —— | — T | L ] .

€0t
[A1
Loz




P.29

17:21

MAR-20-1996

i - _
- b - |
(48T 00SQL _ |00G0L  [00'GSeE |2 100S5€ | 0098 — {Aip) Byy/bui ~ 0628vd3 _ 4029H:
129 0060t 100606  |00Gi6Y |2 009y |00225 {4ap) Bxy/Bu 0628 Yd3 EGRITE
8z’el 0098S.  “006Ss  [00'SBLy |2 00£9¢  |OOKib Ap) Bybu 0628 vd3 . 4a98d-
8ol Q000G 00005 _ |boOB2Y |2 oobic  |o08iy Kip) Bwbu 0628 vd3| - 3024+
] : sueind Sielo 1]
oy {0002 0004 000754 |2 003yl |008SL {p)BxyBuj " 0628 ¥Yd3 aasH
L10L 0528 [ogi8 __|osee |z 06zi 07008 {Kp) B/B) 0628 Yd3 - QGIXH
v} 0022 002L" oosrs Iz 0'aly 0029 _ {(KpyBybu] 0678 Vd3J Qao3d-
18Tl ‘00tr __ |00ER 00€EE 2 0082 0ple | {%p) By/Bu| 0628 ¥Yd3: . ___Qaal
suixol( 'sfewl
409 oooek_ . |ooocl  |[o0OKLZ |2 00222 0°0L0Z Aup) By/Bul 0828 Vd3: - 4820
606 00’6 006 0066 z 008|080 Kp) ByBul 0628 ¥d3: 4a0dH-68.¥tct
0ST 00S. 10062 006008 |2 oot6z  |oosoE | _ i_,vlevw B/Buj 0628 Yd3! _ 4Q29H-8/9vET)
"€0'GL CEZ 0ge 0E'S) Z 0ElL 9/l >iv] — (Aip) ByBu 0628 Yd: 400XH-68LE21|
1020l 008 o9y |ookSy |2 0'sob o6y I | 1Xp)bybui 0628 ¥d3 4GOXH-BLIVET
668 | looee. 00'EE 008 |2 OVEE ogoy {Xip) BY/bu o6z8 vd3| 4QDXH-8.29E2L ]
8.8 __loogrl  jooshl 009S9L |2 [0otgr Joooer | | _(Aip)Bybu ___ _0Bezg vd3 4aO*H-8.LVETY
| 80°61 00 €9 00'e9 00088 |T 0292 0t6s Aip) By /Bu 0628 ¥d3 —_3098d-8LYET
22k 0s¥e 0S¥z |09002 |2 091 0'see Kip) By/Bu —0ezevd3 4009481621
201} 0088 ___|oo'ee |00SeL _ |2 007 0'c88 {Lop) By/Bu 0628 Vd3 ____ 4001-8L€2Z.
08¢ 0009t |oo09L {00028 |¢ 009SS __[0'088S {%ip} by/Bu 0628 Vd3 . 0ao0
8v'9 00’8k 00'6Y 001PL |2 0€69 el 1 — | {Kp) By/bu oecavd3a agodH-eLeveTh
0621 Sovh SOVl |S680L |z lev6 g2l p} by/bu oezavdd QQOXH-68LET)
S6 1§ 058 098 loviL Z 1979 96 Aip} By/Bu 0628 vd3| agoxHB8L9¢e2Y|
ool sel Sel ‘SLYYy 3 b6 |bZS Aip) ByBu 0628 Yd3 Qao*H-8LyETY
ISyl NED 68'G SL0p Z E¥E ob Aip} BBu 0628 Yd3 aadad-8leet!
00's 00’} Yool j00°0Z Z o8 12 [Kip) Gy/Bu 0628 vd3| _ aaoi-8LeT
_I! ] : o suBINS pue suxo|lq
i o I D T .
[ AD NV3N3S asl _ ueop U zoran LO-3W swn POURIW aklevy
T N r T A g 4 73 g ) g v
| | ] [ ] [ ] [ ] — — — —— — — — — — — ——

I



P.1@

MAR-28-1996 17:22

i ] -
| -
. R o
009 | _lei0 610 g0t |z vZ€ 182 “{Kip) Bybul “1ivLvd3 _ {reson) 5|
'88°0 "00GL 00°GL 000} |z 000zZL _|0631 (Kip) By/Biis voL9vd3: _. 4z
BLE i (100 00 sl |z _ ‘et _[eLl {Kip) BuBui, ™~ V0109 ¥d3 _ i
Wy T ivee ko0 F XA ¢ lgge 9l Kip) byGw V0109 Yd3 : _°S
£V 210 [elo 691 Z___i989 X Kip %s V0108 Vd3 ] .
b90 ooy 0,1 2 00829 _|¢ i002e9 . ive9 | : {Ap)bybuw V0109 Yd3 - adf
1ZL0 0s0____|050 05682 |c 00682  :06C “{Kipy Bybuw| volL09 Vd3f N
891 0002 0002 lo0oBLE [T 000021 0911 {Xip) By/Bu| volL09 Vd3| ny
820 00l 0oL 0oses |2 00'88C__ ¥8E {Kip] By/bw| V0109 Vd3 . !
690 “|szo 520 SCOt  |¢  |058E  -oE _ Kp] ByBf V0109 ¥d3 Il
ELZ 000 000 __ [6L0 4 810 T6L0 >Iv__(Aip) bybw Y0109 Vd3 _ o8
tLi 090 090 06bE z 05°S€ £PE 1 (Aip) byBw Y0109 ¥Yd3 ___Sw
205 S6°0 560 5.8l 2 olel____ 87l ¢ {Kip) bybw V0108 ¥d3 ] u_so.u
(%}AD _ ~ NV3IN3S as ueapy| ul” "zo-aw  10-3w| smn pousiy! aifjeuy:
T i T T H 5] 3 3 g o) : | v
[ | ] [ ] . [ A N I — a— — — — — — —
— — ——— —— —— — — —— [—— | —— | | ] ] | [ |




P.11

22

MAR-28-1996 17

000 000000 000000000010 |2 Vo [vo T >ivi(oeaxe) /6w YOLZSIILEL Vd3T; [05810-0-
000 000000 _ {000000 _ [000SZ0 |2 A sz0 > v|{Penxa) yowl — wo.ze/iiel Yd3 suplAd-
00 ;000000 1000000 |000520 |2 1520 520 > v (oexa) Bul — ~yoIze/L It Vdd [OUSUCIoI e NS d-
000 000000 |000000 _[0000+0 |z 10 10 > liv] (1veaxa) 76w VO.IZO/LIEL V43| — 1PUaYdasonpul-6y'e
000 000000 000000 00000 |2 10 Lo > ilv| (oenxe) 1/Buy V0.28/LIEL VdI jouadoIoNON L-9' 2
000 000000 [000000 |0000L0_ |2 L0 10 > Iv| (ipenxa} 1/6 ~ Y0IZ8ILIEL Yd3 8LZUS]OIO|LIBXBH-;
000 000000 |000000 [0000L0 |z 10 10 > iy (1oeaxe} %& v0.28/L LE} V3 euan|ojo|uIg-b 2-
000 ___|oooo0'c 1000000 [0000LQ |2 10 Y1) > Iiv] (eaa) /6L VOIZS/LIEL V3| 8UuapEnqoIojyoeXaH-
000 000000 000000 '0000L'0 |2 10 10 > Jiv] (pegxe) /bWy ~ Y0I2Z8/LLEL Y3 | SUBZUSGORIN-.
[00G 000000 000000  0O00L'0 12 10 10 > | (wenxe) /5w Y0.2Z8/LLEL Vd3 BUBLBAIONIEXD-
- 1 —{d124) SeMBIoAAWag)
000 000000 |000000 :0000L0 ¢ 10 Lo > iiv| (exxs} 1/bus YObza/LLEl VdI apuojya (A
000 __ _ [000000_|000000 |ODOOZO 2 zo 'Z0 > 1v]{wenxe) yhuw: VOPZe/LLEl ¥d3 EPE e
000 000000 _|000000 |000020 2 z0 z0 > v (enxa) ybw VarZaiLLel Yd3 CIEVELT ECIETY
000 000000 _ |000000 J00000S ;2 S S > v oeaxe) yBw VvOpZaicl vd3a T auoey A .Es_z
000 000000 [000000 [000020 2 |20 |20 > Ily| (1oeuxe) YBur VYOPZB/LbEL Vdd 2uaR0I0NIQ-L |-
00°0 000000 [000000 000020 |2 ZD0 |zo > Iiv| {1oenxa) ybw YOPTO/LLEL Vd3 8UBYIO0IORPIO-Z ]
000 000000 |000000 000020 |2 — |20 _ _ “lzo _ _ | ___ >uv|(penxe)jbu VObZeiLicL vd3 aU3ZUIQOIONPIQ-b'L -
000 ‘000000 _ | 300000 000020 |2 zD0 zo > iyl (ioenxe) ybu VOVZe/LIEL Yd3 Loj0IoN Y]
000 ... 000000 000000 |000020 |2 Z0 zo >y’ oumeav bW’ YObZBiL1ElL Vd3 T 9uszudqu.olyD
000 000000 000000 [0000Z0_ |¢ Z0 zo - > iV (eixa) 1bwj VYOVZBILLEL VI3 opUOIYei8] UoqIE)-
000 o00000__ 000000 |000020 |2 z0 Z0 > 1iy_(venxs) bw YOPZO/LIEL VI BUdZUSG-
L : ] B - ’ {d7101) Soluebip snmelon
{000 000000 000000 |00OLDO [T 1100 100 > jiv.(penxe) yEw| (pow) vosie/iel vd3 (xem1s) d1-6'v'Z-
‘,oo.o 000000 000000 |oO0OKD |2 i) ) > 1iv (wenxd) ybuwi  (poiW) YOSLB/LLE) Vd3 ) av'c
o N {d101) SepPIqIGH 1D

_8 0 000000 |00D000  "000B00 |2 100 Jwao_ > fiy: (1oedixa) J/Bw _ 0809/LLEL ¥d3 ] auaydexo-!
000 1000000 [000000_ ©0LOOO |2 1000 1000 > iy} (1venxa) ybwi 0808/LLE} Yd3 _ JoAXOqeN-
0040 000000 |00000'0___0S0000 [z~ S00DD S0000 > ity (peipa) 1B 0809/t4EL vd3|  {oHe-B) suepury-
0090 000000 |00000Q _.0S000Q |2 S0000  |50000 > fiv]{(Pesxs) bw 080R/LIEL Vd3|  epixods jomdeydaH-
000 | 000000 |[D00OGO |0S0000 |Z :G0000 {50000 > liv|(oeqxe] ybw| T ogoe/liel Vd3| “Jojyaeydap-
000 ! :000000 [00O0OQ |0OS000Q |2  :S0000 _ |SO000 > livj{ivenxa) 1Bw| 0808/LLEL Vd3 —_uupuz-
000 : 1000000 |0DCOCO |005000 |z G000 5000 > [iv| (oenxa) /bu 0808/11EL Yd3 T 3uepIoNyD-

B {d104) sepionsed 19-ouebio
000 | 1000000 000000 _|000L00 |Z 100 10°0 {1penxe] 16w vOLOB/OIOE/LLEL VdI] ] JOANS-
000 000000 ~000000  |0000L 0 1g 10 §0) > livl{1venxe) vbw|  v0109/010£/LLEL YdI wnusjes-
000 _|o00000_ :000000_ |00L000 |2 1000 1000 __|{ioenxe} 16w OZvUL1E1 ¥d3 . RandJen-
92§ 005000 005000 __|00S600 |2 600 L0 {1oenxa) /bW YOLOB/OLOE/ LEL VA3 ___ pear-
000 000000 000000 |000S00 . [Z S00 500 .. {1venxe) YWl vOL09/0L0E/L LEL VA3 WA
8z 00S100 005100 [00SZ50 |2~ [1650  |vs0 (ioenxs) yBuy  yOL09/010€/LLE} Vd3 wnjwpey-
:000 | _|000000 |000000 [000OS0 12 S0 S0 . [(oeaxe) Bl " v0L09/010€/ LEL Y43 wnueg-
,000 000000 |000000 [0000LD Z 10 10 > iv|(ioenxs} 6w y0L09/0L0E/LLEL Y3 oluesiy-
. - {d101) sl
(%I AD NY3A3S as ueop U zo-3w 10-3N swun - [EMEN aikjeuy

N r I A L)) 3 K| 4} I g v

— _— —_— — — — — — — | | | | | I



P.12

17:23

MAR-20-1996

1162 00000 [020000 [O¥Z000 2 1000 _ 18000 >iv_(oenxe) ybu 0628 ¥d3, agQdn-  Ter
015 G6Y0D0 |S6v000 |SUB000 ¢ _ [2p000  LPIQD > |Iv) (0enxa) /by “oezaVdd] _QQH-  LEV
[1€°22 SE2000  |662000 |1GZe000 2 60000 95000 > V] (eaxe) 1/6u 0628vd3] Qagded-| OtV
eEvE GL1000 [SLI00D SEE000 .2 "ZZO00__ |S¥O00 {resxe) 7/Bu 0628 Vd3' agoL) ezv
: ~ B suixolg S|eoL  8zZY
B m B N - Ly
0005 02Z000 022000  0OvP0DOD |2 22000 __|99000 poley (penxs) you ~oseevdd] 4000 9c¥
€802 0.1000 101000 _ 0O¥Z000 |2 10000 [1v000 NTACEORETR 0628 Vd3 JaodH-esvezy| STv
1E2E S0L000 [SDLO0O . GZE000_ |2 Ze000 _ [€boo0 “weloy| lwesxa) bl 0628Vd3 4000H-829vEZ)  ¥TV
il 0vZ00'0__|OFPZO00 |OLEO00 |2 = |L0000 _SS000 > Iy} (wena} by 0828 vd3. — T 400x68Lez); BTV
oLLe ~|svio00 |SvL000  |SES000 |2 6€000 83000 pajey| Troenxs) B[ ~ o6zavd3 ~ 4Q0xH-8LoveT b
8oyL 261000 |281000 1652000 |2 190000 _ Sb000 poloy| wenxe) 1Byl 0628 va3| JaOXH-8Z0E2H| 12V
62 ¥5 061000 | 061000 |0SEO00 |2 91000 _  ¥5000 paloy| (Peaxe)3Bu. 0628 Yd3 300xH-givEel’ 0TV
8008 ¥SZO0'0  !pSZ000 |ZL€000 |2 €90000 [Z6000 j > §v' (0exa) v 0628 ¥da 4a0ed-8ivee  6i¥
2818 . _|szo00 -S1Z000  [9EE00Q 2 190000 | 18000 > ny_(Renxa) 1/bu; 0628 Vd3, 4a09d-8/52L] 8iv
1zes 081000 061000 {LEZ00C__ T 1p000°0_|2¥000 > IIv]_(oespxa) 1/bu L 0628 vd3 ~ 4a01-81£2 m"“
881 '610000 610000 [562000 2 8000 [1800Q peloy| Pew@)ybu] 0628 Vd3| aaono. Sty
6T : 00000070000 10vz000 [2__ {21000 ic000 - ookl (inenxs) ybu 0678 Vdd _____ QQDOHBISVEZL| biv
4689 i 00Z00'0 ;00Z000 062000 (T 60000 __ 6v000 > hv] {Peixa) Bu ~ 0628 Vd3 QQOXH-68LECH] €M
LE6L £40000 |[£21000 812000 |2 S¥0000 | 6ECDD > IV_(pedxa) /bu; 0628 Yd3 aaoxH-8/0e2t  Ti¥
vl 9 012000 ]012000 OLEOOO |2 1000 25000 > IV, (wenxe) 1/bul” 0628 Va3l QQOXH-BLPEZL; LIb
e GEZO0D |SE2000 [92€000 [T 80000 |9S000 > v] (oeaxe) 1By 0678 Vd3 0Q08d-8.6zt| O
1269 S1I000_ |SLI000 |SZL000 1T 90000 | 62000 > Iv| (oemxe) ybu 0628 vd3 —____aadl-ecrl 6oy
" {g101) sueingjsuixolq 80
| N m ‘ Loy
uy3 HM3 ¥y3 PYYE] I i : > liv woenxa) 6w|  (pow) vo/28iLIEL VdI! suaikiediubjozued| 90¥
Y3 R E] HY3  [Hy3 0 > IV (Penxa) 1/6ul]  (POW) vOLZaiLLEL Yd3 auaceryue(ye)zuoqal SOV
yy3 S E ] ¥y3 0 T . > v;(oenxa) /Bl (pow) YOLZO/LIEL VdT) auaikd(po-£z1)ouspuj  bO¥
HY3 _Juu3 yy3 ¥y3 |0 T > Iiv](oenxa) 1B (poW) vo.ize/ LEl Yd3 ~suaikd(ejozueg; EOF
Hy3 jeE3 . (HY3 T E] 0 ) > lIv|(oenxe) YW {PoW) VO.Z8/LLEL Yd3| sueyesonozusg| Zov
HYH3 _|yy3 NE] YE] Q) i > v  (oenxe) /6uwi;  (POW) voZza/ LEL Va3l ousuueioriy(qjozusg|  10v
Hy3 Hy3 M3 W43 (0 T TS v (enxe) /Bw)  (poW) YO£Z8/1LEY Vd3 susskiyy  00¥
B3 Hy3 RE] RIE] 0 > vl (oenxs) /6| {pol) v0sZerl i€l Y43 suadselyue(ejozudg; 66E
I NRE] INE] yy3 __|0 — > IV {weaxa) ] /|~ (Pow) <on=§|<ami|l|.|!|\%ﬁ1 86¢
¥y3 N EEICCE ] w3 / 1o e > 1w, (ipeixa) Jaf {pop) vO.28/LLEL V3 __susyuesonid)  [6€
HY3 Y3 [dy3 Hy3/ 0 ;. TN > Iy (1oenxa) Wbw — {poW) v0.28/kLE} Yd3 susoeiuY  DEE
Hy3 yy3 Y YE] Hy3 0 I N > iv| (iPeaxa) 1/bw| {poW) voLzaitLEl YdI auanjjueusydj S6E
E] w3 YE] YREN o A N > wv|(venxe) v/6w| {poi) vo/ze/ii€l Yd3 ~ oceo_&_ p6E
s 1-E] w3 S E] Hy3\ 0 — T 5 gy (oesixe) /6w (Pow) voLz8/LLEL V3 —__Uemjozuaqig! €6E
T E] PTYE] YIYE] Wy3 \ 0 AN, ) ] > v (penxe ﬁmm PON) ¥0.28/} LEL Yd3 “auellydeusoy  Z6€
TRE] YIE] yy3 w3\ |0 R ] > v, (oeaxe) bW, (poW) voLZo/bLEL vdI uekdeuady] 16€
YINE] . cyd3 |¥y3 I E IR B > liv] (peaxa) WEw| (POW) VOLZB/LLEL Y4 wc.m_ms__mg_Nﬂ oi 06€
LR T E IYE] uy3 0 . /- > | loeaxa) Bbw| (pow) VOLZ8ILLEL VA3 " ouseqiydeN! 68€
. a . ‘ .- B (d10i} E«l 8¢
“ ‘ 8¢
000 | looooot o oooco 0 000080 1z 10 10 > iy: (enxa) em.ln V0.ZB8/LLEL YdTF S{osai] _Smu...- 98t
000 000000 000000 _i0000L0 ¢ |80 10 > iy _(peixe) yow v0.28/LLE) Vd3 ] sjpsagd'u-  G8E
(% AD NV3W3S as veayy u _ Zo-aw L0-IW sWun. POURW adeuy L
T T J - 9 T3 F g 3 ) N B A v
Il III II II [ ] I S I [ ] a— S— — —
—— —— —— [—— | ——1 [— [ “ [— ll II ll lw




P.13

MAR-20~1936 17:24

1!%. .J: " -,:...4.-..
4
600000 [500000 510000 |Z 10000 {20000 > Iy, (Penxa) 7/6n|  SOOHH089NN Yd3 BUON-
500000 |S00000 [SL0000 |z L0000 |Z000D > Iiy. (Weww) 3/6n  SWOOUHOBINN Yd3 elg-
£00000 |£00000 _ |Z00000 |2 »00000 10000 > iv_(0enxae) 16N  SWOOHHOBIWN V43| edal-
100000 [000000 Igooooo |z [Z00000 [800000 > Iiy: (Penxa) BN SNOOYH/I0BONIN Vd3 eXaH-
000000 [000000 220000 |2 220000 |i20000 penxe) ybn|  sWOOHHO8SWIN Yd3 EjuRd|
520000 [S20000 [92000:0 1z . 100.0. 150000 Pexa) 38N SWDOYHOSININ Vd3 el
. 680000 |960000 | S0C000 |2 €000 11000 peixe) ybn|  SWODNH/OBIWNN Vd3|- i~
3 520000 [S2000'0 . [S8E€000 |2 W0, |9eo00 - pepE) 6N SWODHH/ISSWN Y43 1a-
|EFF 020000 o000 0 [082000 |2 ¥£00°0 Z200°0 1P8Ix3) BN SW/DOUH/OFINN Yd3 mmsm:moun
5|
1L 100000 '100000  |600000 |2 800000 |1L0000D > itv| (ioeixe) 3/Bn- ] 60z#H| £0aQ
£EEE 500000 sop000 |¢i0000 |2 . |s0000_ [2000D > IIv| ioenxe) /Bn; 90z#| BUON-G.55.vV EELT]
|€EEE S00000  :S00000  |SHO00C |Z 10000 [Z0000 > IIv] (Pevixe) 1/bn; vEiH| B190-55.b1 EELT
S9ZL 100000 [200000 | 600000 |2 00000 |L000D | > 1v| (oenxa) ybn 081#| edeH-SSHYELT:
8T VL 100000 1100000 |200000 [Z 900000 |80000 0 > iv] (ioedixa) /Bn 68L# exaH- 5.V b.EE!
1901 L0DOO'0 [ 100000 |900000 |2 500000 | 200000 > |iv| (enxe) 1/bn 1 o9 1#| eXOH S EET
g0tz | 200000 |200000 1200000 12 500000 [80000°0 > {iv] (1oeaxa) /bn oziH| BUB4-G i EE
80'€e 200000 |200000 |200000 2 500000 [80000°0 > (v} (oeujxe) V¥ SOL#| ____Buad-yheed
80cz | 200000 _ |Z00000 [200000 12 00000 _ [80000°Q > Iiv] (1oegxa) /Bn BLLS' BUSL-SYVEL
AN 000000 | LOCODO _ 'S00000 |2 $00000  [S00000 > Itv] lpenxd) 3/6n LK eqsl-p e
869 100000 [i00C000__'ZZ0000 |2 £2000°0 | 20000 > liv] {ioenxe) /bn j o BJi31-55.22
. 0b61 800000 |200000 :¥€0000_ |2 $000 0 22000 Q > iiv] (penxa) /b0 az# ui-vre
6E°01 800000 _|p0O00G'0 | Z20000 |2 S8000°0 _ |69000°0 . {ppenxa) 7/6n - Gly . 1g-¥y
95g 010000 010000 [08L00D |2 L1000 _ |6L000 eqxe) /on| L# JouaBuo) OUON-|
{(ioenxs) YBn|  SW/DOYH/OBIWW Yd3 :580d
_ - - - {d101) 894
62°1S 062000 |062000 |09s000 |2 42000 S800 0 > liv] {1oenxe) 7/6u 0628 Yd3 4090H-
1S°6h $68000 |689000 [G5z5L00 [Z €8000  [22200 enxa) 7/bu 0628 Yd3 400%H-
16108 626000 |525000  [S58000 |2 £L000  |8L100 raa) bu 0828 Vd3 3g03d-
1978 061000 _|061000 |DEZOOOD |2 {0000 |2¥00°0 > Iv| (peixa) /by . 0628 Yd3 4021~
- H o ll.mcm._:..._ ‘S|BJOL
| ®&IAD NY3IN3S as ueapy| u__ zo-aw L0-3n| SIuN __pouew SiAeuy]
n| W T f H 3) E | 3 Ly} o] g v
— — w—— — — F—— ——1 — | | —— [ ] ] | ] [ ]

o8y




P.14

25

17

MAR-20~1996

000 T |oooeo0__[000000 |0000b0 ¢z ] 10 [ iv[(oraxa) y/bw] VOIZ@/tLE Vd3 I0UGdOIONDUL G Y C-
000 000000 |o0o00'0 [o000L0 .2 |10 L 0 > (V] (oenxe) /B VYO/Z8/4 L€} Vd3 euaydosoplL-9'Y'Z-
000 000000 |000000 |00COL'0 [T L0 10 > iv[(oeixe) /b V0.28/11 €1 Yd3 3UaZuUeqO.0|YOEXEH-
000 000000 000000 |0000L0 ]2 L0 [§) > liv][{oexs) b} V0.28/4LEL YdI SUSNIOIONIUI- 2
000 | __100000'C | 000000 {0000L0 |2 Lo 10 > liv|(oeaxe) b YOLZ8LEL VdT, SUSIPEINQOIO|UOBXIH-
000 | 000000 [00000'0 QOO0 |2 b0 10 1775 v Boeaixe) /bw voLZo/1 el Va3 BUIZUGON}IN
000 .00000°0__|00000G__|0000L0_ |2 10 10 > (Iv]Goenxe) /6w ~V0./28/1IEL Vd3 QUEYA0JOIUIEXeH
- ‘ ([d121) saeicA-uas
000 000000 [0000C0 ;000010 ¢ 10 10 > ivi@oeixe) bw| — vObZB/IEl Vd3 apNoIyd JAUIA
000 000000 |000000 [0000Z0 |2 Z0 Z0 > liv: {enxas) /buw YOrZert el ¥d3l ICIEN R
000 | __{000000 1000000 [0000Z0 |2 20 z0 > [Iv_(enxs) y/bus VOPZaILIEL Yda| BusyjacIodElRL
000 000000 ;000000 |00000S 'Z S S > iy (enxe) 1w VOovZe/L1EL Yd3 auoEn jAyie (AUIBN
000 | ;000000 000000 000020 |2 20 iT0_ > lIv:(oeixe) /bw YOrZei el vd3 8USeYeIOUIa-) )"
000 __ 1000000 [000000 [0000Z0 {2 zZ0_  iz0 > (v (wenxe) bur voPpZs/l 1€} Vd3 SUBYIR0IOILDIA-Z |
000 000000 |0000D'0_ {000020 |2 FA] A > ilv_(wenxe) bu vOPbZa/l LE) Yd3 3UaZUIqOIOIUNG-P'Y
000 000000 | 000000 _ [000ODZO |2 zo T0 > Iiy_()oeixs) 7/ow. VOrZgerLLEl Vd3 _ WwjgjoIoly)]
000 000000 000000  |0000Z0 |2 20 Z0 > IV (peupa) /b B YObeo/LIEL Vd3 Qu3aZu3qoI0yD-|
000 | 000000 1000000 }0000Z0 |2 20 pA:] > iV penxa) /0u YOrZe/LIEL Vd3 8piIojyoens) Uoge D |
00D 000000 |000000 _ [000020 |2 Z0 120 HE > v oos;se._.@ — VOYZ8/L L€l Yd3 . euvzueg-
T T {d15.1) 891uBb.IO 2AlliEIOA;
000 000000 [000000 _i000L00 |Z 100 100 | > liv](Reaxe) /Bwl  (pop) vOS1@/LLEL Va3 {(xanIS) d1-5 2]
000 000000 ‘000000 "Q000L 0 |Z 10 10 > v {vespxe) /Buwil  (poW) Y0518/8 LEL Yd3: - av'e
- i {d101) sapoieH (0
000 000000 [000000 {000100 |2 100 100 >ilvj@oeixe) 1/bw| 0BOB/LLEvdd|  _ _°udydexold
000_. 000000 _|000000__|00LO0D |2 1000 31000 | >iv:(oesaxs) /bw] D80R/LLEL VAT JojyaAxoipai
000 | [o00000 000000 |0S0000 (Z 50000 |S000°0 > i, (Peixe) J/bw| 0808/11€) Vd3I {oRna-h) suepui
000 000000 000000 050000 |2 50000 |S0000 | > v;(penxe) bu ~— 0808/IMEL VdI apixoda jopoerdaH
000 000000 |00000¢  |0S0000 |2 S0000 _ |5000°0 > Iivi (euxe) /bu| 0808/1 1€} Vd3 1oppoeydaH:-,
000 00000°0 [00000'0 _{0S0000 {2 S000°0__ |5000°0 > vl (peae) 1Bul 0808/1 1€} Vd3 - uppuz-
‘000 000000 '00000°0 _ [0OSDDD |2 S00°0 G000 NTACZERRL 0808/LLEL Vd3 SUEpIOYD-
; i |11 sepwused jo-ouebio
000 000000 {000000 1000100 |Z _ [i00  _ |leo | > liyj (oeuixe) 1/6w|  vOLO9OLOE/LLEL Yd3 JaMIS
000 000000 |000000 :0000L0 |2 10 10 > fiv. oenxe] 1/Bw| voLO0N0LO0E/LLEL Yd3 — umu3Rs-
000 000000 |00000°C .00L000 |2 1000 1000 > IIv. (1Sesxa) /6w AR ZE| Kinaep-
000 __|000000__|000000 !000S00 |2 S0 500 — > Jiv.poenxa) 1/Bu|  ve109/0b0¢/) 1€ Vd3 pea
000 000000 |000000 [000OLOO |2 100 100 | v (oenxa) 38w voL0S/0L0E/LIEL V3 WNIUOIYD-
000 000000 ]000000C |000LOO |Z 100 100 > Iv: (peaxe) 70w|  v0109/010€/L LEL V3| wnjwpe)-
000 ___|000000 000000 |0000S0 |Z ) 50 s uv:(oenxe) /W[ w0108/0L0€/LLEL VdT wnjjeg-
1000 00000°0__|000000_|000010 |2 10 10 | ">uv.Goenxe) 1/bw| v0L09/0L08/LIEL vd3l JUBEIY-
| R E._o: m_m.m_z
(%) AD; NV3W3s as| __ uespy i zzaw _N-u_z_. Syun FOURI,
qonedipliog wanaf ; (iNanIa3s u_o NOLLYOIAIAI10S 103410)
: o N S : | i sjonpoig pu3 polipiios SHO/APPI B:HIEIBIN JO} SINSIY [EINARUY
1% AD NY3W3S as uBan| ul  ZZ-awm: 1Z-3nWi | snun| POYIOW: aifteuy]
T | T T H 15] E| E| % o g v
A\
AN I e I I I I S e S S e e— E—— e
— —— — — —— — — [— —— [— ] | _— | .

Tr=NOTODO~NOD




P.15

26

MAR-20-1996 17

i

YIE] | ERE] YRE] YYE] o (ivexxe) YBu[ 0628 vVd3| aad.]
! ; SUDOIQ SEI0 ]
yy3 IEE] HY3 yy3 0 _ ~ joexxe) /6u 0628 Vd3 4090
YIE] Y] ENE ERE] 0 1oenxa) /bu 06¢8 Vd3| _ 4009H-68LYEZ)
- E HH3 Yyl TRE] 0 oenxa) /by 0628 Yd3 4a2dH-8.9YET! |
I YE PYeE] IE] PRE] o | 12enxa) /bu ~ 0628Vd3 JQOXH-68.E2L
HYy3 Hu3 Hy3 212 E | 0 1oenxa) bu _ 0628 vd3 40044-8/9¥€T
Hy3 g3 Hy3 __[¥u3 0 joenxa) bul 08628 vd3 4Q0xH-819€ZL
i3 Hy3 ] T E] 1] (1oe1xe) VBU| 0628 vd3 4Q0xH-8/yeZ1
443 312 E] =l E] ) E] 0 : Penxe) 1/bu 0628 ¥d3 3052d-8.VET
3 (Y43 [Hu3 TIE] 0 — penxe) ybul 0628 Yd3 ~4aoed-Bieey
E] e ¥y YE] 0 j enxa) y/bu 0628 ¥d3 "3001-8.£7]
HYd Hy3 yy3 Yyl 0 e oenxa) /bu 0628 Vd3 Qaoo.
Hy3 __ |dy3 Hyy3 Y3 0 m 1oenxa) /buf 0628 Yd3 QQ0dH-829bECL
YRE] T I'E RETRE] YRE] 0 ; (enxe) ybul 06z8vdd QQOXH-68LE2L |
eE] 3 yy3 Yyl 0o 1 : (ioenxe) 1/bu 0628 vd3; QadO*XH-BL9ET)
FRE E] RE] SIYE] 0 ! - (CLORED 0628 vd3 ‘GQoxH-BLbECL
HYy3 uH3 IE] 3 o - {ioenxe) Vbu L 0628 Vd3 gagad-8Leeh
EEE) NI E N B YIYE] 0 | (wenxe] yBu[ 0628 Yd3 aaoL-8.c7
. ] pauuopad ja4 joN ) __suein4/suxoiq|
Hy3 HY3 Hy3 ERE] 0 - . Peixa) /bw|  (Poj) V0LV LEL Yd3 susiled(iybjozuag
E] uy3 FYE] ¥y3 0 elnxe) /bwl  (Pow] vo/ze/iLEl Vd3 ausoe.qwe{y'e)zuaqg
ERE] ERE] RRE| S| 0 T weix?) ybw| (Pow) volzeriiElL Yd3 euaikd(pa-c2 | Jouapuy
H43 Hy3 Y3 Hy3 1) ] pelxa) Bw|  {(pow) voizeri L€l Yd3 aua:Ad(ejozuag
IS E] yY3 ] ¥y3 0 wexs) 1/Bwl  (poW) vo/ze/iisl Yd3 ouayueson(lozueg
a3 yy3 Y3 ¥43 |0 peixs) /bWl (pop) voszeriLEl ¥d3 aueyjuesony{qlozuag
- )= | HE] Hy3 yy3 0 R oeIxa) B[ (PO} v0LZ8/V 1EL Vd3 auashiy)
Hy3 3 "y3 HHI 0 oeixa) 18wl  (pow) vo/zerl LEL Vd3 ausdeijue(ejozuag
Hy3 -1 E HY3 SIRE] [0 weixa) /bl (PoN] vo/ze/t LEL Vd3 ) sualfg
Hy3 yy3 EE I ERE] 0 peaxa) /Bl ~ {Po) voZ28/LLEL Vd3 suayjuelony
B E] HY3 yy3 e i0 {ieiixa) 7/6w| {pon) v0.Z8/} LEL Y43 suRoBIIY
Hod o3 Hy3 Hy3 0 oBixa) /bW POW) W0228/L LEL VI3 3ualyjueusyd;
Yyl Ny3 yu3 ¥43 .0 B peixa) 6wl  (powy) voizeri LEL VA3 auason|
43 HH3 Y3 LS E| {0 peixa) 1;bul  {pow) v0.z8/t LEE Vd3 UBINozuBqIa
FRE] Hd3  jH¥3  TuM3 0 PrIxa) 76w (Pop) Y028/ LEL VA3 susyydeuaay
HY3 yy3 Hy¥3 I E] 0 ] Peixe) /6wl (Pow) V022871 Ll Yd3 auaAydeuady
Hy3 yy3 343 - 1-E] 0 o 1oeIxa) PON) YOZZ8/LLEL V3| augjeujydetnAyisiN-Z|
Hy3 N ISE] R E I E] 0 weaixa) 1bw;  [Pow) Y0/zZB/LLEY Yd3I susjeygyden|
S peundped 184 oN {d101) m:ﬁ
000 000000 000000 [0000BO |2 10 10 > [Iv|{1penxe) /bwi| V028/L 1€l Yd3 ) e15L-.
‘000 000000 [000000 [0000L0_ |2 10 10 > || {(renxa) /6w VO/Z8/L LB VdI] _ ‘sjosauy-d'u
000 000000000000 |0000LD |2 10 Jio_ > |iy| (19eaxa) ow V0.zZ8/LLEL Yd3 j0s2.5-0-
000 000000 1000000 {00052 0- |2 520 T > liv] {(penxe) 76w VO.Z8/LIE} Yd3 “euppid-
000 000000 000000 _|000520 |2 S0 sZz0 | _ >uy]|(wenxs) ¥ V0/28/LLEL Vd3 " joudydosojyoeyuad-
[ (%WAD NY3N3S! as uesi| W ZZaW .—wum.__zf swun e °
T | T T A 13) E | E| a o] 2| Vv
L —_— — — — —— — — — — ] _—— ] ]



P.16

26

17

MAR-20-1996

I

| 1
1
YYE] Hy3 |uM3 YE] 0 (1egxa) 1/6n]  SN/OOUH/08ININ Yd3 BUON-
YIE] TRE] L] E| 0 :l {venxa) /8N SW/DOUHIOBSNN Vd3 EPO-
Y3 | |u§3 RIRE] FYIE] 0 T wenxa) 160 SIW/DOUH/0BINN Yd3 BI03H
YYE] YVE] IE] ¥43 ‘o | (peixe) /6n  SN/DOUH/0BSNIN Vd3 — BX8H-!
RRER RE] RE] el 0 lenxa) BN SW/DOYH/OBSNN Vd3 Bjusd-
yy3 ¥43  HH3 PRE] 0 (Reaxe) Bn|  SW/ODHH/08SNN Vd3 ensy-:
yy3 IE] Yyl TIE] 0 - - (esxe) Ybn| SW/ODYH/08ININ Yd3| y-
R:l=E! ‘HY3 Hy3 e 0 . (yoenxe] BN  SIN/OOUHI0ESININ V3 Ia]
Hy3 ¥y3 TRE] E] 0 venxa) Ybn| SWoSWH/BIMW YL _Ouoi-
- ‘ = i s{eoL god
EE ¥93  [yu3 EN (ioehyxa} 1/6n| ] g0z eoe(Q
FEN RE] RE] YIE] 0 {1oexxa) Bn|" 90ZH: BUON-.55./.EECT
Hy3 R E] Y NE] IE] 0 (ioenyxe} 3/bin yELH. ER0-56.hh.EE.CT
EYE] YR E] FE] YYE] 0 _ (pepa) BN 08L# ejdaH-SS.vPELe
yy3 ¥y3 tay3 ¥y3 0 . (yoegxs) 3/6n 691 # EXaH-SSHY.EE
RE] yy3 R E I N E] 0 (oenxa} 1/6n 9g1# EX8H-S.yy EEL
Hd3 *RE] I E I ETYE 0 - “{oeaxa) /60| FIAY ) ejudg-S v .EE;
S1E] (YE] E] YRE] 0 (pegxa) y/bn| SoL# elwad-br.eee
SLE] Y3 SIVE) TRE] 0 P {wenxa) /81| BLLE BUd-SYYET
-HH3 d¥3 | §¥3 yy3 0 A R (1oenxe} /60 i ellol-bree
¥y3 yu3 Yyl HY3 0 ~N7 U {loeupxa) /BN - osH BNI81-65.2¢]
EEEN PSR E] Hy3 yy3 0 ﬂ\, ] (ioesjxs) 1/8nf aze ul-b¥e
3 | Juy3 ¥Y3 1 yM3 0 m 3 joene) 1/6n| SL# -y
Y] FRE] R ER T EN 0 B 1 ioenxs) bn| 14 Jouebuo) OUOW-Z
L / : (oeipxa) IBn|  SW/ODUH/OIINN Yd3 _ '$80d
] / b / L
e 1 pausopad WA 1oN| 7 (d700) s82d
A X _ —
N\ e .
yy3 FE] YIYE] PYIYE | ‘0 - joea) Ybu 0628 vd3 . 4000H-
yy3 yy3 U3 YE] 0 T Trornxa) /bU oezevdl| 400H-]
R YYE] g3 IYE] 0 jenxa) 1Bul 0628 Vd3 3003d-
ERE] e ENE] ¥ o 1oea) /By 0628 Yd3 4001-
suelnd Sjejoy
TNE] IYE) N E R E] 0 T peie] /bu| 0628 ¥Yd3 aaodu-!
HY3 N ER T E] HY3 0 weinxe) bu 0628 Vd3 QagoxH-
HY¥3 ¥y3 REERETE 0 penxe) Yybu 0628 Yd3 qqaoed-
(%) AD NV3IW3S as uaan| ¢ Zzan| 12-3n| —swun POYISIN _OjAleuy]
T b | T | H 9 E] 3 a -0 q v
/A
A
. .\
| | ] [ . —— — —— — — — P — — — —— m—
—_— — —— — —— — — —— — [— — [— | [ — ] ] T .

1442
1343
144
84
ori
651
gel
£}
gEl
E13 8

gel
zel
el
ol
6Z1
:143
el
oCh-
ST
vei
114}
(443
343
ocl
611
143
FAS"
114
St
vitk
cit
4%
LI
ol
60}
80t
401
901
sol
yot
€0t
colL
10b
ool
66
86
16

|



i

I
I
I
I
|
I
I
I
|
I
I
I
I
|
1

1

P.17
MAR-2B-1996 17:27

o DRAFT

Brookhaven National Laboratory

Project Number: 36138D
Sample Report 005 & o X
S

Client Sample ID: ME-24 %@; ;»F"'J
TLI Sample 1D, 114 43-6 J
Date Received: | Febryary 10, 1996
| Date Prepared: February 19, 1996
| Date Analvzed: February 23, 1996
Matrix: solvent

b ed joh [ed fd ea e Jd [ ca [ ot | s

Triangle Laboratories, Inc.
301 Capitola Drive * Durham, North Carolina 27713 Printed: 27-Feb-96 at 1:0:23 AM
Tele: (919) 544-5729 * Fax: (919) 544-5491



MAR-20-1996 17:27 P18
ll / COLUMBIA ANALYTICAL SERVICES, INC.
|l Analytical Repont
Clicat: Triangle Laboratorics. Inc. Senvice Request: K9600929
Project: 36138V Date Colleeted: NA
II Sample Mutrix: QilLiquid Date Received: 2/19/96

Date Extracted: 2/23/96

I < ~
‘s~ Chlorinated Herbicides _
‘ Method 8150A Modified P

Il DR AF Ui mgKg Gom) ’
I | - ME ¥

Sample Namc; \ggé%"d .
Lab Code: : 929-004

Date Analyzcd: ) 2/27196
II Analyte MRL e e — ——
Dalapon 30 ND
II MCPP 600 ND
Dicamba 3 ND
MCPA 600 ND
ll Dichlorprop 3 ND
24-D — e — -6 ND
2.4.5-TP (Silvey) 2 ND
II 2.4,5-T ND
Dinoseb ND
2,4-DB 15 ND

R
ll e ————— s 2 s

II D The MRL is clevated because of matrix interferences and because the sample required diluting.

|
ll Approved By: %- Date: j 4 fé 00 0 0 3

282102094 -
II 0042V MM - §R150 Jnvae
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e —— evn e - ey avae FrUj@CE I5138T 0
Method 8290X Full Screen Analyses (DB-5) 311798

o R N s s s ac AR s ss s s ST TESSSESS S ST =ax ST TOSSETTRgax o= -
pata File 5961270 $961271 =
sample ID Ttl Solvent Bla ME-24

n e
Units o 1%y ppt
==S£=======--==‘=Q===’.==s==================’.‘J"========%#F—T=:.==========--
Analytes.
2378-TCDD {(1.0) 8.0
12378-PeCDD (0.2) 9.8
123478~HxCDD (0.07) 10.2
123678-HxCDD (0.06) - 30.1
123789-HxCDD (0.06) (22.0}
1234678 ~HpCDD 0.04 499
oCDD 0.3¢9 3710
2378-TCCF (0.6) 75.4
12378-PeCDF (0.2) . 66.3
23478-PeCDF (0.2) 34.0
123478 ~-HxCDF (0.086) 238
123678-HxCDF . (0.05) 110
234678-HXCDF 0.07 31.58 [
123789~-HXCDF (0.07) {1.2}
1234578-HpCDF {0.02} 1170
1234789 -HpCDF (0.05) 25.3
oCchF {0.07) 1010
TOTAL TCDD (1.0) 6.8
TOTAL PeCDD (0.2) 93.9
TOTAL HxCDD (0.07) 275
TOTAL HpCDD 0.07 1070
TOTAL TCDF (0.6) 660
TOTAL PeCDF 0.40 752
TOTAL HxCDF 0.07 1100
TCTAL HpCDF {0.02} 1430
Othar Standards Percent Recovery Summary (% Rec)
37C1-TCDD 86.2 109
13C12-PeCDF 234 101 71.8
13C12-HxCDF 478 90.9% 106
13C12-HXCDD 478 104 109
13C12-HeCDF 789 79.8 74.5
Other Standards Percent Recovery Summary (% Rec)
13C12-HxXCDF 789 95.5 94.0
13C12-HxCDF 234 97.9 97.9
Intarnal Standards Percent Recovery Summary (% Rec)
13C12-2378-TCDF 2.5 v 59.6
13¢12-2378-TCDD 2.0 \' 83.0
13C12-PeCDF 123 9.4 v 57.2
13C12-PeCDD 123 19.5 v 64.1
13C12-HxCDF 678 38.9 \ 90.6
13C12-HxCDD 678 56.9 °0.2
13C12-HpCDF 678 60.3 70.1
13C12-HpCDD 678 71.8 70.0 RO
13¢12-0CDD 66.7 79.8
.~,=-=========l--===========::======-c===a========:======a-:========:=====:==n---:=====

{Estimated Maximum Possible Concentration}, (Detection Limit).

Triangle Laboratories, Inc.® Analytical Services Division ‘
801 Capitola Drive » Durham, North Carolina 27713 Printed: 18:21 03/11/96
Phone: (919) 544-5729 « Fax: (919) 544-5491 2 '
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SAMPLE NO.
rﬁ?on 8080 ANALYSIS DATA SHEET T
RA i | |
1 1
D -2 |
) /
i |
Lab Name: Triangle Labs of RTP, Inc. Project No.: 36138L ' 1
Matrix: CHEMICAL Lab Sample ID: 114~43-6
Sample wt/vol: 1.01000 G Lap File ID: MX12S03
% Moistura/Lipid: I\Da Date Recaived: 02/10/96
Extraction: 4 Date Extracted: 02/19/96
ll Concentrated Extract Volume: 10.0 (mL) Date Analyzed: 02/27/96
Injection Volume: 1 (uL) Dilution Factor: 100.00 2 P I ™
! /\.__-
CAS NO. COMPOUND ug/G ﬂ/g
. i i | i
|I | 319-84=6-~—==——==alpha~BHC ! <4.95 1UD |
} 5103~71-9-===—=—3~Chlordane ! <4.95 |{uD |
| 309-00=2~~====—aldrin ! <4.95 |UD |
| 319-85~7===————pbata~BHC { <4.95 |up |
! 319-86=8==~~—=~-delta-BHC ) <4.95 {OD ]
| 72=54=8=~w——=-v==q,4'~DDD ] <9.90 !UD }
| 72~55-9———=vee=vq, 4'-DDE ! <9.90 {0D _ |
II | §Q=29~3m———mm—ed,4’-DDT g <9.90 1D |
} 60=57-1-~~—————=Digldrin ! <9.90 |00 |
| 72-20-8~~===<===Endrin ( <9.90 D!
! 7421-93-4~——---=Endrin Aldehyde ! <9.90_{0D |
l | 959-98-8~=~=v—==Pndosulfan I ! <4.95 jUD i
| 33212-65-9=~=——=Endosulfan II ! <9.90 {uD H
! 1031-07-8~=-—-——Endosulfan sulfate 1 <9,80 |UD i
“ | 58-B9=9=~mwmaw——gamma-BHC (Lindane) | <4.95 'UD !
| 5103-74=2=c==u~m g-Chlordane ! <4.95 {uUD !
! 76=44=8==——=~———Heptachlor ! <4.95 |UD |
| 1024-57-3~+—==~-Haptachlor epoxide ] <4.95 {UD !
Il { 72~43-5~-~—~-<—==Mgthoxychler | <49.51 |vD H
.| 8001-35-2~-===~-Toxaphene }1  <495.05 {up___ |}
| 2 ! l
I' U-undetected, J=eastimated, P=3D>25, E=exceeds calib, D=diluted, X=%RSD>40

Il Prepared by ‘\‘ﬂig on 03/01/96 at 11:09:14

I
i
1
1
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o~ Trdangle Laboratories of RTP
. e ~  Project Summary for Project 36136HU
2 Client ID: ME-24 SBLK 02259
\ 6 D R A F

|I Filename : Y1369 T
TLIId : 114-43-6 SBLK 022596
Matrix : solvent CH2C12

II Units ug/g ug/g
Acenaphthene S 87 (057)

Il/ 2,4-Dinitrophenol (5.00) (5.60)
4-Nitrophenol (3.04)

Dibenzofuran P (0.43)

|| Diethylphthalate (040) (0.45)
4-Chlorophenyl-phenylether (1.05) (1.17)

Fluorene CEESERELIDN0 (059) r

II 4-Nitroaniline .77) (1.98)
4,6-Dinitro-2-methylphenol (2.76) (2.90)
N-Nitrosodiphenylamine (0.75) (0.78)

II 4-Bromophenyl-phenylether (1.60) (1.68)
Hexachlorobenzene (142)
Pentachlorophenol (248)

|I Phenanthrene (0.36)

Anthracene (0.36)
Di-n-butylphthalate 0.21)

II Fluoranthene (035)

Pyrene (0.33)
Butylbenzylphthalate (049)

lI 3,3"-Dichlorobenzidine (1.03)
bis(2-Ethylhexyl)phthalate i S ke, (034)

II Benzo(a)anthracene & o (0.35)

Chrysene (0.36)
Di-n-octylphthalate ©21)

II Bengo(b)fluoranthene (035)
Benzo(k)fluoranthene 037)
Benzo(e)pyrene (0.38) f

Il Benzo(a)pyrene {0.36) ‘
Perylene {0.38)
Indeno(1,2,3-cd)pyrene (0.35)

II Dibenz(a,h)anthracene (0.48)

Benzo(g hi)perylene (0.39)

II ( )-Estimated Detection Limit Page 2
B R e ey
Savar v35
Triangle Laboratories of RTP, Inc. . "
801 Capitola Drive » Durham, North Carolina 27713 Printed: 18:35:07 03/07/9%
l’ Phone: (919) 544-5729 + Fax: (919) 544-5491 1 7
]
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P Triangle Labarateries of RTP '
Y Project Summary for Project 36138HU

I = client ID: Qm-zai ssu< 02259

|I Filename : YL374 \QR
TLId 114436 SBLK 022596
Matrix : solvent CH2C12

|| Units ug/g ug/g
Phenol R 5 L (057)
bis(2-Chloroethyl)ether (087) 072)"

lI 2-Chlorophenol (0.72) (0.60)
1.3-Dichlorobenzene (0.66) (0.55)
1,4-Dichlorobenzene ’ ST ety (054)

|| 1,.2-Dichlorobenzene et st 10 (058)
2,2"-oxybis(1-Chloropropane) (0.96) (0.80)

I Benzyl alcohol (2.01) (1.67)
2-Methylphenol (1.00) (0.83)
3/4-Methylphenol (1.02) (0.85)
N-Nitroso-di-n-propylamine (124) (1.03) ‘
Hexachloroethane (1.30) (1.08)

Nitrobenzene (0.69) (0.66)
Isophorone e T (040)
2-Nitrophenol (1.28) (1.22)
2,4-Dimethylphenol (092) (0.88)
bis(2-Chloroethoxy)methane (0.70) (0.66)
Benzoic acid (1.60) :miss 5?’":‘&?}3
2,4-Dichlorophenol (1.05)
12,4 Trichlorobenzene {0.83)
Naphthalene (0.26)
4-Chloroaniline (0.81)

II Hexachlorobutadiene (12n
4-Chloro-3- methylphenol (1.18)
2-Methylnaphthalene = I 4 S (0.41)

“ Hexachloror.yclopentadiene (124) (1.39)
2,4,6-Trichlorophenol (1.63) (1.83)
24/5-Trichlorophenol (1.61) (1.80)

ll 2-Chloronaphthalene (0438) (054)
2-Nitroaniline {1.76) (1.97) [

II Dimethylphthalate (049) (055) ,
2,6-Dinitrotoluene (2.08) (2.33)
2,4-Dinitrotoluene (152) (1.70)

IAcenaphthylene ! ﬁiﬁé&““%}'ﬁ&? {0.35)
3-Nitroaniline 172 (1.93)

II ( )-Eatimated Detection Limit Page 1
Triangle Laboratories of RYP, Ine. Savar v3.5
801 Capitola Driva = Durham, North Carolina 27713 Printed: 18:35:07 (8/07/%6

Ilphom: {919) 544-5729 « Fax: (919) 544-5491 . 1 8
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f
Client: Brookhaven National Lahoratory
ll Project Number; 36138D
Sample Report |
s ™ \ 1
II Client Sampie [D: ME-24D
TLI Sample ID: 114-43-6D
ll Daie Received; | February 10, 1996 -
Date Prepared: Fehruary 19, 1996
Date Analyzed: ___{Februaey 23, 1996 '
Matrix: solvent [

0.924
|| As 28.081 N/A 10 100 1 0.281
Be 0.202 N/A 10 100 1i< 0.010
Cd 3.078 A 10 100 1 0.031
|| Cr 70219 A 10 100 1 0.702
Cu 74.924 NA 10 100 1 0.749
Ni 38,143 N/A 10 100 1 0.381
II Pb_ 302,204 NA 10 100 1 302 |
Sb 3.864 NA 10 100 1< 0.040
Se 37715 A 10 100 1 0377
il 4.967 NA 10 100 1< 0,050
II Zn 125,953 NA 10 100 1 126

Triangle Laboratories, Inc.
801 Capitola Drive * Durbam. North Carolina 27713 Printed:

Il Tele: (919) 544-5729 * Fax: (919) 544-5491

I o
!

27-Feb-96 at 10:23 AM
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| DRAFT

|| ’ Client: Brookhaven National Laboratory
Project Number: 36138D
Il Sample Report ,——
{
Client Sampie ID: \|ME-24L
|I 'TLI Sample ID: 114436 L
Date Received: Febpuary 10. 1996
Datc Prepared: February 19, 1996 .
Date Analyzed: February 23, 1996 N
i solvent

II ‘.

Triangle Laboratories, Inc. ‘ "
II 801 Capitola Drive * Durham, North Carolina 27713 Printed:  27-Feb-96 at 10:23 Al
Tele: (919) 544-5729 * Fax: (919) 544-5491

o o o fen for fon [on [en [on fon fen fen 30
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P.25

" Client: Brookhaven National Laboratory
Iimiect Number: 36138D |

ample Report I !] “ I

@ Received: February 10. 1995 ANALYTE:  Ha

te Prepared: February 22. 1995 ’gglL ROL: ~---0:2
1Dzte Anatvzed: February 22, 1995 Analysis Method: 7471
e TA FILE: AB472 instrument; £ £ Zeeman 5100

trix: solvent {Spike Cone. (ugl) 5

CVAA ANALYTE SUMMARY REPORT
ugll mi gramwt. DiL mg/Kg Avg,

lient Sarrple D TLISAMPID [ CONC | MPV USED | FACTOR| _RESULT RESULT | RPD | %REC |

-24 11443-6 0.040| 100 0.202 1 < 0099 - - -

24D 11443-6D 0.031 100 0.207 1 < 0.097 - - -
ME24T 114436T 0.031; 100 0.209 1 < Q0086 | < 0.097 - -
IL~24 MS 11443-6 MS 3.893 100 02098 1 1.86 - - 78%
AE-24 MSD 114-43-6 MSD 3.650] 100 0204 1 1.79 - 4.02% 73%
Iti’hod Blank: 38138D MB 0.019 - - - - - - -

thad Blank D 361380 MB D 0.009 - - - - - - -

f

S 361380 LCS 4358 - - - - - - 99%
I SD 36138DLCSO 5222 - - - - - - 104%
AE-24 MS True Spike MS §{ 100 0.209 1 2.39
If-24 MsD True Spike MSD 5f 100 0.204 1 245

20

TOTAL P.25
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APPENDIX B

ORG-X ANALYTICAL RESULTS AND MASS BALANCE
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TABLE B-1 T
IORG-X PROCESS PERFORMANCE
Analytical Re$ults - MAE/GRS End Product
(Air-dried solids after ORG-X solvent extract)
Gross Physico-Chemical Properties dry soil dry soil
T B Sediment | Sediment [Comment T S [Amount %
Anafyte T iUnits Comment] Mean |ORGX __ |ME-01 MES2" "In " |Mean | Change | Change.]
Particle size |% wt (dry)
Il_hdium gravel > 4.75 mm__ % wt (dry) 0.04 0.000 0.000 2 0 0.04]  100.00
Fine gravel 2-4.75 % wt (dry) 0.38 0.220 1.800 2 1.01 0.63] -165.78
V. cosrse sand_0.85-2 % wt (dry) 0.83 2.070] _11.800 2 6.935 8.105] -73554
Coarsesand _ 0.425-0.85 |% Wt (dry) 2.15 26.600 14.100 2 2035 182 84851
w sand_ 0.24-0.425 % wt (dry) 505 13.600 11.400 2 125 745] 14752
Finesand _ 0.1080.24 _|% wt (dry) 9.57 15.100 13.700 2 144 483 50.47
\V.fine sand__ 0.075-0.106 [% wi (dry) 2.80 4200 4.100 2 4.15 1.35 48.21
Cray % wt (dry) 3557 10.800 16.000 2 134 2217 62.33
Sk % wk (dry) 4495 26500  29.200 2 27.85 174 38.04
pH pH units 7.90 7.100 6.820 6.96 0.94 11.90
Solids (total) ‘is wt (dry) 33.05 97.400]  97.300 97.35 64.3] 19455
Sulfides (total) mg/kg (dry) 7833.33 140.000]  120.000 130 7703.33 98.34
Organic carbon (total) % wt (dry) 7.32 6.130 6.060 6.095 1.225 16.73
Unconf Compression Strgth |psi NA NA
{Bulik Density bsm3 NA NA
Polychlorinated Biphenyls
P T T 5733 I700. 20 53.48 28
i o ]bgm_(g — 64.67 29000 20 Y 35.87 55.47
244-Tri ug/kg (dry 16817 15500] 22.900 2 19.20 14897 NC
2755 Totra N dry] 269.33 225001 20.200 2] 2135! 24798 82.07
3344 -Tetra (dry) 1383 4.200 4400 i 4.30 9.53 68.91
2344'5-Penta lug/kg (dry) 6.00 4.700 2.300 2 350 25 NC
23T 40 -Perta Tughkg (dry) 66.67 9.000 9.300 2 815 5752 86.28
3344'5-Ponta lug/kg (dry) 0.50 0.270 0.260 2 0.27 0.235 47.00
237445 He - g/kg (dry) 17.12 1.800 1.800 2] 160 1552 90.65
334455 -Hexa Jug/kg (dry) Al < 0.00 0.030 0.030 2 0.03 0.03] NC
2 73.37 9.300 9400 2 935 64.02 87.26
17.10 1,900 2.000 2] . 195 15.15 88.60
1193 1. .70 20 165 10.28 86.17
7.20 ) } 20 1.40 58 80.56
108.62 2] 16,80 92.02 84.72
379.33 21 - 7765 30188 7953
727.83 2] " 10750] 62033 85.23
1588.33 21 0 152.00] 143633 90.43
1236.67 20 10000 112767 91.19
808.33 2 62.65 745.68 92.25
29450 2 35.40 259.1 87.98
95.83 2 8.85 86.98 90.76
20.38 2 2.40 17.96 88.22
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[TABLE B-1] _ !
ORG-X PROCESS PERFORMANCE
Analytical Reguits - M&E/GRS End Product
(Air-dried soliis after ORG-X solvént extract)
Gross Physico-Chemical Properties dry soil dry soil
Sediment | Sediment [Comment. , Amount L
Anaiyte - RN Hinits Comment | _Mean |ORG-X o1 MEDZ  In [Wisan Change | Change |
Chiorinated Pesticides and Herbicides
F__uﬁcida (CD):
a-BHC ug/kg (dry) All < 14.47 |All < 1.770 1.770 2 1.77 12.7 NC
uglkg (dry) |All < 14.47 |All < 1.770 1.770 2 1.77 12.7 NC
ug/kg (dry) 75.02 [All < 1.770 1.770 2 1.77 73.25] >97.64
ug/kg (dry) (Al < 14.47 |All < 1.770 1.770 2 1.77 12.7 NC
ug/kg (dry) Al < 14.47 |All < 1.770 1.770 2 1.77 12.7 NC
(dryy : . 18210} : - J530] 148201 21 8,981 152.925 94.34
ug/kg (dry) 150.57 |All < 3.530 3.550 2 3.54 147.03] >97.65
ug/kg (dry) A< 28.90 (All < 3530 3.550 2 354 25.36 NC
ug/kg (dry) 74.45 |All < 3530 3.550 2 3.54 7091| >9525
ug/kg (dry) A< 28.90 |All < 3.530 3.550 2 354 2536  NC
ug/kg (dry) All < 28.90 [All < 3.530 3.550 2 3.54 25.36 NC
ug/kg (dry) Al < 14.47 |All < 1.770 1.770 2 177 127]  NC
ug/kg (dry) Al < 28.50 [AIl < 3530 3.550 2 354 2536 NC
ug/kg (dry)  [All < 28.90 [All < 3.530 3.550 2 354 25.36 NC
ug/kg (dry) All < 14.47 |All < 1.770 1.770 2 1.77 127 NC
ug/g (dry) |AlT< 14.47 Al < 1.770 1.770 2 1.77 12.7]  NC
ug/kg (dry) All < 14.47 |All < 1.770 1.770 2 1.77 12.7 NC
ug/kg (dry) All < 14.47 [All < 1.770 1.770 2 1.77 127 NC
Methoxychior ug/kg (dry) All < 144.53 [All < 17.660 17.740 2 17.70 126.83 NC
Toxaphene ug/kg (dry) All < 1445.15 ANl < 176590 177.380 2 176.99| 1268.165 NC
2.4D mg/kg (dry) Al < 0.20[All < 0.200 0.200 2 0.20 0 0.00
2,4 5-TP (Silvex) img/kg (dry) A< 0.05 Al < 0.050 0.050 2 0.05 0 0.00
2457 Imgkg (dry) A< 0.05 Al < 0.050 0.050 2 0.05 0 0.00
638.00 451.090; 201.800 2 176.45] 461.555 7234
All < 754.50 |All < 128.000| 144.000 2 136.00 618.5 NC
All < 691.67 |All < 138.000| 155.000 2 146.50 545.17 NC
All < 507.33 |All < 132.000| 149.000 2 140.50 366.83 NC
All < 517,00 $6.400; ' 56.800 2 56.65 460.35] <89.04
All < 573,67 48.100 88.700] 2] . 5840 515.27| <89.82
All < 1378.33 |All < 321.000| 361.000 2 341.00 1037.33 NC
All < 864.17 [All < 112.000| 126.000 2 119.00 745.17 NC
All < 875.60 [All < 139.000| 157.000 2 148.00 7278 NC
1389.67 - 245000;. 262000]° 2 25350 1138.17 81.76
1091.50 |All < 189.000( 212.000 2 200.50 891| >81.83
All < 1243.83 |All < 181.000| 203.000 2 192.00f 1051.83 NC
All < 570.83 |All < 98.000| 112.000 2 105.00 465.83 NC
All < 334.33 |All < 59.000 67.000 2 63.00 271.33 NC
All < 1054.67 |All < 247.000| 283.000 2 265.00 789.67 NC
All < 71717 Al < 111.000( 127.000 2 119.00 598.17 NC
All < 631.83 |All < 99.000| 113.000 2 106.00 525.83 NC
o All < 1335.17 4214.000] 3417.000 2] 381550 -248033| -185.77
2,4-Dichlorophenol ]uglkg | (dry) All < 684.33 |All < 151.000( 173.000 2 162.00 522.33 NC
1.,2,4-Trichlorobsnzens Tughg (dry) Al < 623.17 2220001 197.000 2 209.50 413.67| <66.38
- R (dry) 2726.67 - 756.000}  753.000 2 75450 197217 72.33
4-Chioroaniline ug/kg (dry) 1002.83 jAll < 113.000/ 130.000 2 121.50 881.33| >87.88
Hexachlorobutadiene ug/kg (dry)  All< 711.33[All < 149.000| 170.000 2 159.50 551.83 NC
phenol ug/kg (dry] All < 839.17 |All < 120.000/ 138.000 2 129.00 71017 NC
Z-Methyinaphthsiens - (dry) 2304.00 517.000; 465.000 2 481.00 1813 78.69
Hexach| iene lug/kg (dry All < 668.33 (Al < 183.000/ 208.000 2 195.50 472.83 NC
2,4,6-Trichlorophenol ug/kg (dry) |Ali< 843.17 |All < 203.000] 231.000 2 217.00 626.17 NC
2,4,5-Trichlorophenol ug/kg (dry)  |All < 798.00 [All < 188.000{ 214.000 2 201.00 597 NC
2-Chioronaphthalene ug/kg (dry) [All< 369.687 [All < 76.000 86.000 2 81.00 288.687 NC
12-Nitroaniline ug/kg (dry)  [All < 1092.17 [All < 178.000{ 203.000 2 190.50 901.67 NC
Dimethyiphthalate ug/kg (dry)  [All < 31217 (Al < 62.000 71.000 2 66.50 24567 NC
2,6-Dinitrotoluene ug/kg (dry) All < 1388.00 |All < 276.000] 314.000 2 295.00 1083 NC
2,4-Dinitrotoluene ug/kg (dry)  All < 1011.83]All < 206.000| 234.000 2 220.00 791.83 NC
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TABLE B-1 |
DRG-X PROCESS PERFORMANCE
Analytical Results - MAE/GRS End Product
(Air-dried soliis after ORG-X solvent extract)
dry soil dry soil
- | Sediment | Sediment [Comment ) ~jAmount -
Comment | Mean |ORG-X - 01 n Niaan - ‘ ”
1288.50 "AZ3.000] 1150001 21 118,00 1169.5
All < 1350.53 |All < 273.000( 310.000 2 291.50 1059.03
' 1042.33 434,000 77,000 2. 10580| 93683
All < 2487.33 [All < 578.000 657.000 2 617.50) 1849.83
Al < 1618.17 274.000| 312.000 2 293.00] 1325.17
I 1172.00 4000001 376000] 21 . 386,00 784
All < 276.17 |All < 54.000( 152.000 2 103.00 173.17
All < 540.33 [All < 140.000]  159.000 2 149.50 390.83
. 1369.17 } X R 1032.17
All < 1319.00 |All < 2 10155
Al < 1731.33 Al < 2 1268.33
All < 566.50 |All < 2 145 50 421
All < 1016.17 jAll < 2 318.00 698.17
All < 779.00 jAll < 2 240.50 5385
All < 1038.83 {All < 2 688.83
6586.00 4] . 4237
3702.17 -2 2603.17
1226.60 2] 964.1
10323.67 2 7824.87
7101.67 2 3502.17
147317 21. 1325.17
All < 287.67 |All < 2 155.67
48630.83 i 4274883
4484.17 2 3187.67 .
. 4584.33 21 2697.33 .
Rejected All < 2 S8 NC
R 292217 2] 1374.67 47.04
1107.33 21 578.83 5227
2550.83 2] 1664.33 685.25
1075.67 2] 693.17 64.44
397.00 ot 208 52.38
1254.33 -2 912.83 12.77
2125.50 ] 13915 85.47
948.50 2 454 47.87
41.52 - 21.000 19.000 2 20.00 2152 51.83
60.15 46.000 34.300 2 40.15 20 33.25
49.22 - 52.100| __ 37.400 2 44.75 4.47 9.08
141.67 79,800 82.600 2. 7110 70.57 49.81
133.60 123.000f 54900 2] 10895 24.85 18.45
2091.67 789.000] 693.000]1 .. 2{ . 74100] 1350.67 64.57
17463.33 - 5880.000} - 5560.000] 21572000 11743.33 67.25
340.00 883.0001 707.000 2 795,00 455] -133.82
310.83 - 2250001 "~ 176.0001 . 21 20050 110.33 35.50
146.40 ~393.000|_ 267.000 2] 33000 -1836] -125.41
1303.33 - 1800.000| 1510.000 2] 1655.00! -351.67 -26.88
464.00 400,000  334.000 2 367.00 97 2091
186.00 - 497000 . 405.000 2 451.00 -265 -142.47
23.23 /Al < 17.600 13.000 2 15.30 7.83] >34.14
4966.33 3080.000; 2830.000 21 3005.00 1961.33 39.49
110.52 108.000] - 90.000 2 99.00 11.52 10.42
4418.33 2010.000] 2270.000 2] 214000{ 227833 51.57
246.10 376,000 200000 21 33300 6.9 3B
378.17 820.000; 476.000 27 54800 -169.83 -44.91
1370.00 900.000; 725.000 2 812.50 557.5 40.69
4450.00 1590.000; 1450.000 2] 1520.00 2930 65.84
2371.67 - 4780.000}. 3780.000 2] 4280.00] -1908.33 -80.46
2853.33 4740.000} 3630.000 2] 418500 -1331.67 -46.67
5175.00 $220.000 4610.000 2] 491500 260 5.02
6068.33 3760.000] 3550.000 2] -365500| 241333 39.77
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TABLEB-1] |
ORG-X PROCESS PERFORMANCE
Analytical Re$ults - MEE/GRS Endl Product
(Air-dried solis after ORG-X solvent extract)
Gross Physico-Chemical Properties dry soil dry soil
T Raw Raw ' T
B 4 Sediment | Sediment |Comment |
Anaiyte {Units Comment| Mean [ORG-X.  |ME-OT IME-02 Mean -
18.42 NA NC NC
33.48 NA NC NC
All < 0.56 [All < 0.184 2 0.19 0.372] NC
. a7.08] EE 03 2.18
1A R ] 833 221
~~~~~~ 171671 333 0.71]
207.47 7.67 258]
817.00 1 1.78
10.28 2.605 2532
: T324 052 16.05
Al < 2.7 0.52] <3320
172500 20 1.16
128 1.765] -136.82
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TABLE B-1 i
ORG-X PROCESS PERFORMANCE
Analytical Results - M&E/GRS End Product
(Air-dried solidis after ORG-X solvént extract)
Gross Physico-Chemical Properties dry soil dry soil
B - Raw Raw
B - - . Sediment | Sediment [Comment .
Analyte ks~ Comment | Mean |ORG-X____MEO1 ¥ n . "
All < 0.100 2} 0.10000 0 NC
All < 05001 21°70.50000 0 <0
All < 0810] - 2 S00 0.515] <5150
0.050| 2] 0.05000] -0.02167| _ -76.49
All < 0090 - - 2 09500 -0.045] <80
Al < 000f] 2| .0.00100 o <0
All < 0.100 2 D.10000 ['] NC
All < 0.010] - 0.01000 0 <0
|Organo-Cl Pesticides (TCLP)
-C mg/L (extract) jAll < 0.00500 [All < 0.005 0.005 2| 0.00500 0 NC
-Endrin Img/L (extract) {All < 0.00050 |All < 0.001 0.001 2| 0.00050 0 NC
-Heptachlor Img/L (extract) [All < 0.00050 |All < 0.001 0.001 2| 0.00050 0 NC
-Heptachlor epoxide Img/L (extract) |All < 0.00050 |All < 0.001 0.001 2| 0.00050 0 NC
-Lindane (g-BHC) ImgAL (extract) |All < 0.00050 {All < 0.001 0.001 2| 0.00050 0 NC
-Methoxychior Img/L (extract) |All < 0.00100 jAll < 0.001 0.001 2] 0.00100 0 NC
-Toxaphene mg/L (extract) |All < 0.01000 {All < 0.010 0.010 2| 0.01000 0 NC
C| Herbicides (TCLP)
-2,4-D mg/L (extract) |All < 0.10000 |All < 0.100 0.100 2 0.10000 0 NC
-2,4,5-TP (Silvex) |mgAL (extract) [All < 0.01000 |All < 0.010 0.010 2 0.01000 [+] NC
Volatiive Organics (TCLP)
-Benzene mg/L (extract) (All < 0.20000 [All < 0.200 0.200 2 0.20000 0 NC
-Carbon tetrachloride [mg/L (extract) [All < 0.20000 [All < 0.200 0.200 2| 0.20000 0 NC
-Chiorobenzene [mg/L (extract) [All < 0.20000 [Ali < 0.200 0.200 2| 0.20000 0 NC
-Chiloroform Img/L (extract) [All < 0.20000 [All < 0.200 0.200 2 0.20000 0 NC
-1,4-Dichlorobenzene [mg/L (extract) [All < 0.20000 [All < 0.200 0.200 2| 0.20000 0 NC
-1,2-Dichloroethane [mg/L (extract) [All < 0.20000 (Al < 0.200 0.200 2| 0.20000 0 NC
-1,1-Dichlorosthene |mg/L. (extract) [Ali < 0.20000 (Al < 0.200 0.200 2| 0.20000 0 NC
Methyl ethyl ketone [mg/L (extract) jAll < 5.00000 [All < 5.000 5.000 2| 5.00000 0 NC
Tetrachiorosthene Img/L (extract) [All < 0.20000 [All < 0.200 0.200 2| 0.20000 0 NC
Trichloroethene mg/L (extract) (All < 0.20000 [All < 0.200 0.200 2| 0.20000 0 NC
[Vinyl chloride mg/L (extract) [All < 0.10000 [All < 0.100 0.100 2| 0.10000 0 NC
Semi-Volatiles (TCLP)
-Hexachloroethane mg/L (extract) |All < 0.10000 JAll < 0.100 0.100 2|  0.10000 1] NC
-Nitrobenzene mgiL (extract) (All < 0.10000 [All < 0.100 0.100 2] 0.10000 0 NC
-Hexachlorobutadiene mg/L (extract) !All < 0.10000 [All < 0.100 0.100 2 0.10000 0 NC
-2,4-Dinitrotoluene mg/L (extract) |All < 0.10000 [All < 0.100 0.100 2] 0.10000 0 NC
-Hexachlorobenzene mg/L (extract) |All < 0.10000 |All < 0.100 0.100 2{ 0.10000 0 NC
-2,4,8-Trichlorophenol Img/L (extract) [All < 0.10000 [All < 0.100 0.100 2| 0.10000 0 NC
-2,4,5-Trichiorophenol Img/L (extract) |All < 0.10000 |All < 0.100 0.100 2| 0.10000 0 NC
-Pentachlorophenoi Img/L (extract) |All < 0.25000 |All < 0.250 0.250 2|  0.25000 0 NC
-Pyridine mg/L (extract) [All < 0.25000 |All < 0.250 0.250 2| 0.25000 0 NC
-0-Cresol Img/L (extract) [All < 0.10000 |All < 0.100 0.100 2] 0.10000 0 NC
-m ,p-Cresols |mg/L (extract) [All < 0.10000 [All < 0.100 0.100 2| 0.10000 0 NC
-Total Cresois Img/L (extract) [All < 0.10000 [All < 0.100 0.100 2| 0.10000 0 NC
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TABLERT T
ORG-X PROCESS PERF E
Analytical Resuits - M&E/GRS End Product
(Air-dried soligs after ORG-X solvént extract)
Grou Physnco-Chomw Proprﬁos dry soil dry soil
----- - Raw Raw. b
] 1 Sediment | Sediment |Comment ] . Amount | %
Ariatyte "~ Hinits Comment| Mean |ORG-X___|MED1 M n . |Mean Charige -} Change
PAHs (TCLP)
Naphthalene mg/L (extract) |All < 0.10000 [All < 0.100 0.100 2] 0.10000 0 NC
2-Methyinaphthalene |mgAL (extract) JAll < 0.10000 [All < 0.100 0.100 2|  0.10000 0 NC
|Acenapthylene |mg/L (extract) |All < 0.10000 [All < 0.100 0.100 2] 0.10000 0 NC
|Acenaphthene Img/L (extract) |All < 0.10000 (Al < 0.100 0.100 2| 0.10000 0 NC
Dibenzofuran |mgAL (extract) ANl < 0.10000 Al < 0.100 0.100 2] 0.10000 0 NC
Fluorene |mgL. (extract) |ANl < 0.10000 |Ali < 0.100 0.100 2| 0.10000 0 NC
Phenanthrene |mgAL (extract) [All < 0.10000 |Ali < 0.100 0.100 2] 0.10000 0 NC
Anthracene |mg/L (extract) [All < 0.10000 |All < 0.100 0.100 2} 0.10000 0 NC
Fluoranthene ImgAL (extract) [Al < 0.10000 {All < 0.100 0.100 2} 0.10000 0 NC
Pyrene ImAL (extract) [Ali < 0.10000 |All < 0.100 0.100 2| 0.10000 0 NC
Benzo(a)anthracene Img/t (extract) [All < 0.10000 JAll < 0.100 0.100 2] 0.10000 0 NC
ImpAL (extract) [ANl < 0.10000 jAll < 0.100 0.100 2| 0.10000 [+] NC
Benzo(b)fluoranthene Img/L (extract) [All < 0.10000 |All < 0.100 0.100 2] 0.10000 1] NC
Benzo(kfiuoranthene Img/L (extract) |AIl < 0.10000 [All < 0.100 0.100 2] 0.10000 0 NC
a Img/L (extract) |All < 0.10000 |All < 0.100 0.100 2| 0.10000 0] NC
Indeno(123-cd)pyrene |mg/L (extract) [All < 0.10000 |All < 0.100 0.100 2| 0.10000 0 NC
Dibenz(a h)anthracene |mgAL (extract) {Ali < 0.10000 [All < 0.100 0.100 2{ 0.10000 0 NC
Benzo(ghi)perylene mg/L (extract) |All < 0.10000 All < 0.100 0.100 2] 0.10000 0 NC
Dioxins/Furans (TCLP)
2378-TCOD ng/L (extract) |All < 0.00317 [All < 0.003 0.001 2| 0.00175| 0.00142 NC
12378-PeCDD ng/L (exiract) |All < 0.00717 [All < 0.006 0.001 2] 0.00325| 0.003892 NC
123478-HxCDD ngl (extract) |AIl < 0.00700 |All < 0.005 0.001 2| 0.00310 0.0038 NC
123678-HxCDD ng/L (extract) |All < 0.00600 [All < 0.004 0.000 2| 0.00218] 0.003825 NC
123789-HxCOD ngh. (extract) [All < 0.00617 [All < 0.005 0.001 2| 0.00290| 0.00327 NC
1234678-HpCDD ng/L (extract) 0.00867 [Reject 0.003 0.002 2] 0.00240[ 0.00627 NC
OCDD ngA. (extract) 0.03033 [Reject 0.008 0.008 2] 0.00795] 0.02238 NC
2378-TCOF ngl. (extract) |All < 0.00233 (Al < 0.004 0.000 2! 0.00231| 0.000025 NC
12378-PeCDF ng/L (extract) [All < 0.00417 [All < 0.006 0.001 2] 0.00336| 0.000815 NC
23478-PeCDF ng/L (extract) |All < 0.00400 [All < 0.008 0.001 2] 0.00317| 0.000835 NC
123478-HxCDF Ing/L (extract) 0.00533 |Reject 0.005 0.002 2| 0.00350] 0.00183 NC
123678-HxCDF [ng/L (extract) ANl < 0.00317 |Reject 0.005 0.001 2| 0.00259( 0.000585 NC
234878-HxCDF ng/L (extract) 0.00467 |Reject 0.007 0.004 2| 0.00535| -0.00088 NC
123789-HxCDF ngl (extract) |All < 0.00467 [All < 0.006 0.001 2] 0.00310{ 0.00157 NC
1234678-HpCDF ng/L (extract) 0.00925 |Reject 0.004 0.002 2| 0.00325 0.006 NC
1234789-HpCDF nglt. (extract) |All < 0.00650 {All < 0.004 0.001 2| 0.00240 0.0041 NC
OCDF ng/L (extract) [All < 0.00883 [Reject 0.007 0.002 2| 0.00440| 0.00443 NC
Totals: Dioxins
-TCDD ng/L (extract) All < 0.00317 [All < 0.005 0.002 2] 0.00335| -0.00018 NC
-PeCDD ng/L (extract) |All < 0.00717 |All < 0.006 0.001 2] 0.00325| 0.00382 NC
ng/l (exiract) (Al < 0.00617 [All < 0.014 0.004 2] 0.00915| -0.00298 NC
ng/L (extract) 0.01167 0.003 0.002 2| 0.00240( 0.00927 79.43
ng/L (extract) [All < 0.00233 |All < 0.004 0.000 2| 0.00230] 0.00003 NC
{edract) |All < 0.00400] 77 - check 0.012 0.004 2] 0.00855| -0.00255| <-83.75
{wdract) 0.01100] 77 - check 0.022 0.008 2] 0.01525] -0.00425 -38.64
ng/L (extract) 0.00925 [All < 0.009 0.003 2] 0.00560! 0.00365| <39.46
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TABLE B-1 T
ORG-X PROGCESS PERFORMANCE
Analytical Results - M&E/GRS End Product
(Air-dried solitis after ORG-X solvent extract)
Gross Physico-Chemical Properties dry soil dry soil
I Raw Raw - SR
j ) Sediment {Comment -
Anaiyte " s Comment | Mean . [ORG-X__ a1 92, In n .
[PCBs (TCLP)
PCBs:
2-Mono - 0.02603 - 0002 0002] = 21 -000180| 0.02423 93.08
448D - 0003421 - 0001} . 000%] 2] =0.00077] 0.00265 77.49
244'-Tri 0.00583 |All < 0.000 0.000 2] 0.00034 0.005495| >94.25
22'55"-Tetra ug/l. (extract) 0.00307 [All < 0.000 0.000 2] 0.00022]| 0.002855| >93.00
33'44'-Tetra (extract) 0.00024 [Ali < 0.000 0.000 2] 0.00005| 0.000185| >81.25
2344'5-Penta ug/L (exiract) 0.00012 [All < 0.000 0.000 2] 0.00007]| 0.000055! >45.83
233'44'-Penta ugh. (extract) 0.00106 [All < 0.000 0.000 2{ 0.00007| 0.000995| >83.87
33'44'S-Penta ugl (exdract) |All < 0.00004 [All < 0.000 0.000 2{ 0.00007| -2.SE-05 NC
233'44'5-Hexa ug/L (extract) 0.00031 [All < 0.000 0.000 2{ 0.00008| 0.00025| >80.65
33'44'S5' -Hexa ug/lL (exract) |All < 0.000086 |AH < 0.000 0.000 2] 0.00007| -1.0E-05 NC
22°344'55'-Hepta uglL (exirach) 0.00184 |All < 0.000 0.000 2| 0.00009| 0.001855| >95.82
22'33'44'S5'-Octa ug/L. (extract) 0.00039 [All < 0.000 0.000 2] 0.0001S| 0.00024| >61.54
22'33'44'55'6-Nona ug/L (exiract) |All < 0.00019 [All < 0.000 0.000 2 0.00015| 0.00004 NC
Deca ug/L (extract) |All < 0.00014 [All < 0.000 0.000 2000008 0.0005] NC
[PCB Totals:
Mono - g/l (exdract) 0.03487 0.002 0.003 2{ 000280 0.03217 91.99
= . {@dract) 0.03523 0.004 0.004 2] 0.00385| 0.03138 89.07
{extract) 0.03662 0.001 0.003 21 0.00205| 0.03457 94.40
extract) 0.02352] . 0.001 0.001 _ 2] -0.00078| 0.022765 96.79
{exiract) 0.01562 0.000 00001 . 2| 0.00022| 0.015405 98.62
ug/L (extract) 0.01230 |Alt < 0.000 0.000 2| 0.00008] 0.012225| >99.3¢
ug/L (exiract) 0.00602 [All < 0.000 0.000 2| 0.00007 0.00595| >98.84
ug/l (extract) 0.00150 [All < 0.000 0.000 2| ©0.00015 0.00135| >90.00
ugl (extract) |All < 0.00022 [All < 0.000 0.000 2] _0.00015] 0.00007] NC
NA = Not Applicable or Availaiple
NC = Cannot be caiculated because : 1) two Values are inlequalities , dr 2) at leastjone value is rejected or naot availablle.
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TABLE B-2
CONTAMINATED SOLVENT ANALYSES

Gross Physico-Chemical Properties solvent contam. duplicate

comment |solvent
Analyte Units ME-24 ME-24D
Chlorinated Pesticides and Herbicides
Pesticides (Cl):
a-BHC ug/g <4.95
a-Chlordane ug/g <4.95
Aldrin ug/g <4.95
beta-BHC ug/g <4.95
delta-BHC ug/g <4.95
4,4-DDD ug/g <9.90
4,4-DDE ug/g <9.90
4,4-DDT ug/g - <9.90
Dieidrin ug/g <9.90
Endrin ug/g <9.90
Endrin aldehyde ug/g <9.90
Endosulfan | ug/g <4.95
Endosulfan Il ug/g <9.90
Endosuifan sulfate ug/g <9.90
g-BHC (Lindane) ug/g <4.95
.g-Chlordane ug/g <4.95
Heptachlor ug/g <4.95
Heptachlor epoxide ug/g <4.95
Methoxychlor ug/g <49.51
Toxaphene ug/g <495.056
Chlorinated Herbicides
24D mg/kg (dry) <6
2,4,5-TP (Silvex) mg/kg (dry) <2
2,45-T mg/kg (dry) <2
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TABLE B-2
CONTAMINATED SOLVENT ANALYSES
Gross Physico-Chemical Properties solvent contam. duplicate
comment |solvent
Analyte Units ME-24 ME-24D
Semivolatile Compounds (incl
Phenol ug/g 1.11
bis(2-Chloroethyl)ether ug/g <0.87
2-Chlorophenol ugl/g <0.72
1,3-Dichlorobenzene ug/g <0.66
1,4-Dichlorobenzene ug/g 0.30
1,2-Dichlorobenzene ug/g 6.00
Benzy| alcohol ug/g <2.01
2,2'-oxybis(1-Chloropropane) uglg <0.96
2-Methylphenol ug/g <1.00
3/4-Methyiphenol ug/g <1.02
N-Nitroso-di-n-propylamine ug/g <1.24
Hexachloroethane ug/g <1.30
Nitrobenzene ug/g <0.69
Isophorone ug/g 1.76
2-Nitrophenol ug/g <'1.28
2 ,4-Dimethyiphenol ug/g <0.92
bis(2-Chloroethoxy)methane ug/g <70
Benzoic acid ug/g <1.60
2,4-Dichlorophenol ug/g <1.10
1,2,4-Trichlorobenzene ug/g <0.87
Naphthalene ug/g 3.12
4-Chloroaniline ug/g 0.68
Hexachlorobutadiene ug/g <1.26
4-Chloro-3-methylphenol ug/g <1.23
2-Methylnaphthalene ug/g 0.63
Hexachlorocyclopentadiene ug/g <1.24
2,4,6-Trichlorophenol ug/g <1.63
2,4,5-Trichlorophenol ug/g <1.61
2-Chloronaphthalene ug/g <0.48
2-Nitroaniline ug/g <1.76
Dimethylphthalate ug/g <0.49
2,6-Dinitrotoluene ug/g <2.08
2,4-Dinitrotoluene ug/g <1.52
Acenapthylene ug/g 0.59
3-Nitroaniline ug/g <1.72
Acenaphthene ug/g 0.74
2,4-Dinitrophenol ug/g <5.00
4-Nitrophenol ug/g <2.71
Dibenzofuran ug/g <0.32
Diethylphthalate ug/g <0.40
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TABLE B-2
CONTAMINATED SOLVENT ANALYSES
Gross Physico-Chemical Properties solvent contam. duplicate
comment |solvent

Analyte Units ME-24 ME-24D
4-Chlorophenyl-phenylether ug/g <1.05
Fluorene ug/g 0.80
4-Nitroaniline ug/g <1.77
4,6-Dinitro-2-methyiphenol ug/g <2.76
N-Nitrosodiphenylamine ug/g <0.75
4-Bromophenyl-phenylether ug/g <1.60
Hexachlorobenzene ug/g <1.35
Pentachlorophenol ug/g <2.36
Phenanthrene ug/g 2.56
Anthracene ug/g 1.76
Di-n-butyl phthalate ug/g 0.67
Fluoranthene ug/g 5.67
Pyrene ug/g 4.38
Butylbenzylphthalate ug/g 0.66
3,3'-Dichlorobenzidine ug/g <0.79
bis-2-ethylhexylphthalate ug/g 39.77
Benzo(a)anthracene ug/g 2.38
Chrysene ug/g 2.58
Di-n-octylphthalate ug/g 0.75
Benzo(b)fluoranthene ug/g 1.71
Benzo(k)fluoranthene ug/g 0.64
Benzo(a)pyrene ug/g 1.38
Indeno(123-cd)pyrene ug/g 0.83
Dibenz(a,h)anthracene ug/g 0.43
Benzo(ghi)perylene ug/g 1.02
Benzo(e)pyrene ug/g 1.21
Perylene ug/g 0.22
Indeno(1,2,3,-cd)pyrene ug/g 0.83
Dibenz(a,h)anthracene ug/g 0.43
Benzo(g,h,i)perylene ug/g 1.02
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TABLE B-2
CONTAMINATED SOLVENT ANALYSES
Gross Physico-Chemical Properties solvent contam. duplicate
comment |solvent
Analyte Units ME-24 ME-24D
Dioxins and Furans
2378-TCDD ng/kg (dry) 8.0
12378-PeCDD ng/kg (dry) 9.8
123478-HxCDD ng/kg (dry) 10.2
123678-HxCDD ng/kg (dry) 30.1
123789-HxCDD ng/kg (dry) <22.0
1234678-HpCDD ng/kg (dry) 499
OCDD ng/kg (dry) 3710
2378-TCDF ng/kg (dry) 75.4
12378-PeCDF ng/kg (dry) 66.3
23478-PeCDF ng/kg (dry) 34
123478-HxCDF ng/kg (dry) 298
123678-HxCDF ng/kg (dry) 110
234678-HxCDF ng/kg (dry) 31.5
123789-HxCDF ng/kg (dry) <1.20
1234678-HpCDF ng/kg (dry) 1170
1234789-HpCDF ng/kg (dry) 25.3
OCDF ng/kg (dry) 1010
Totals: Dioxins
-TCDD ng/kg (dry) 66.8
-PeCDD ng/kg (dry) 93.9
-HxCDD ng/kg (dry) 275
-HpCDD ng/kg (dry) 1070
Totals: Furans
-TCDF ng/kg (dry) 660
-PeCDF ng/kg (dry) 752
-HxCDF ng/kg (dry) 1100
-HpCDF ng/kg (dry) 1430
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TABLE B-2
CONTAMINATED SOLVENT ANALYSES
Gross Physico-Chemical Properties solvent contam. duplicate
comment solvent
Analyte Units ME-24 ME-24D
Metals
Ag ug/L 0.91
As ug/L 32.53
Be ug/L 0.21 0.202
Cd ug/L 3.36 3.078
Cr ug/L 72.83| 70.219
Cu ug/L 78.54| 74.924
Ni ug/L 39.74| 38.143
Pb ug/L 309.36| 302.204
Sb ug/L 3.32 3.864
Se ug/L 55.34| 37.715
Ti ug/L -11.90 -4.967
Zn ug/L 126.39| 125.953
'Hg (Total) ug/L
Metals (TCLP)
-Arsenic mg/L (extract) NA
-Barium mg/L (extract) NA
-Cadmium mg/L (extract) NA
-Chromium mg/L (extract) NA
-Lead mg/L (extract) NA
-Mercury mga/L (extract) NA
-Selenium mg/L (extract) NA
-Silver mg/L (extract) NA
Organo-Cl Pesticides (TCLP)
-Chlordane mg/L (extract) NA
-Endrin mg/L (extract) NA
-Heptachlor mg/L (extract) NA
-Heptachlor epoxide mg/L (extract) NA
-Lindane (g-BHC) mg/L (extract) NA
-Methoxychlor mg/L (extract) NA
-Toxaphene mg/L (extract) NA
Cl Herbicides (TCLP)
-2,4-D mg/L (extract) NA
-2,4,5-TP (Silvex) mg/L (extract) NA
Volatilve Organics (TCLP)
-Benzene mg/L (extract) NA
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TABLE B-2
CONTAMINATED SOLVENT ANALYSES

Gross Physico-Chemical Properties solvent contam. duplicate

comment |solvent
Analyte Units ME-24 ME-24D
-Carbon tetrachloride mg/L (extract) NA
-Chlorobenzene mg/L (extract) NA
-Chloroform mg/L (extract) NA
-1,4-Dichlorobenzene mg/L (extract) NA
-1,2-Dichloroethane mg/L (extract) NA
-1,1-Dichloroethene mg/L (extract) NA
Methyl ethyl ketone mg/L (extract) NA
Tetrachloroethene mg/L (extract) NA
Trichloroethene mg/L (extract) NA
Viny! chloride mg/L (extract) NA
Semi-Volatiles (TCLP)
-Hexachloroethane mg/L (extract) NA
-Nitrobenzene mg/L (extract) NA
-Hexachlorobutadiene mg/L (extract) NA
-2,4-Dinitrotoluene mg/L (extract) NA
-Hexachlorobenzene mg/L (extract) NA
-2,4,6-Trichlorophenol mg/L (extract) NA
-2,4,5-Trichlorophenol mg/L (extract) NA
-Pentachlorophenol mg/L (extract) NA
-Pyridine mg/L (extract) NA
-0-Cresol mg/L (extract) NA
-m,p-Cresols mg/L (extract) NA
-Total Cresols mg/L (extract) NA
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TABLE B-2
CONTAMINATED SOLVENT ANALYSES
Gross Physico-Chemical Properties solvent contam. duplicate
comment |solvent
Analyte Units ME-24 ME-24D
PAHs (TCLP)
Naphthalene mg/L (extract) NA
2-Methylnaphthalene mg/L (extract) NA
Acenapthylene mg/L (extract) NA
Acenaphthene mg/L (extract) NA
Dibenzofuran mg/L (extract) NA
Fluorene mg/L (extract) NA
Phenanthrene mg/L (extract) NA
Anthracene mg/L (extract) NA
Fluoranthene mg/L (extract) NA
Pyrene mg/L (extract) NA
Benzo(a)anthracene mg/L (extract) NA
Chrysene mg/L (extract) NA
Benzo(b)fluoranthene mg/L (extract) NA
Benzo(k)fluoranthene mg/L (extract) NA
Benzo(a)pyrene mg/L (extract) NA
Indeno(123-cd)pyrene mg/L (extract) NA
Dibenz(a,h)anthracene mg/L (extract) NA
Benzo(ghi)perylene mg/L (extract) NA
Dioxins/Furans (TCLP)
2378-TCDD ng/L (extract) 8
12378-PeCDD ng/L (extract) 9.8
123478-HxCDD ng/L (extract) 10.2
123678-HxCDD ng/L (extract) 30.1
123789-HxCDD ng/L (extract) 22
1234678-HpCDD ng/L (extract) 499
OCDD ng/L (extract) 3710
2378-TCDF ng/L (extract) 75.4
12378-PeCDF ng/L (extract) 66.3
23478-PeCDF ng/L (extract) 34
123478-HxCDF ng/L (extract) 208
123678-HxCDF ng/L (extract) 110
234678-HxCDF ng/L (extract) 31.5
123789-HxCDF ng/L (extract) 1.2
1234678-HpCDF ng/L (extract) 1170
1234789-HpCDF ng/L (extract) 25.3
OCDF ng/L (extract) 1010




A B c D E
TABLE B-2
CONTAMINATED SOLVENT ANALYSES
Gross Physico-Chemical Properties solvent contam. duplicate
comment |solvent
Analyte Units ME-24 ME-24D
Totals: Dioxins
-TCDD ng/L (extract) 66.8
-PeCDD ng/L (extract) 93.9
-HxCDD ng/L (extract) 275
-HpCDD ng/L (extract) 1070
Totals: Furans
-TCDF ng/L (extract) 660
-PeCDF ng/L (extract) 752
-HxCDF ng/L (extract) 1100
-HpCDF ng/L (extract) 1430
PCBs (TCLP)
PCBs: ug/L (extract)
2-Mono ug/L (extract) NA
44'-Di ug/L (extract) NA
244'-Tri ug/L (extract) NA
22'55'-Tetra ug/L (extract) NA
33'44'-Tetra ug/L (extract) NA
2344'5-Penta ug/L (extract) NA
233'44'-Penta ug/L (extract) NA
33'44'5-Penta ug/L (extract) NA
233'44'5-Hexa ug/L (extract) NA
33'44'55'-Hexa ug/L (extract) NA
22'344'55'-Hepta ug/L (extract) NA
22'33'44'55'-Octa ug/L (extract) NA
22'33'44'55'6-Nona ug/L (extract) NA
Deca ug/L (extract) NA
PCB Totals:
-Mono ug/L (extract) NA
-Di ug/L (extract) NA
-Tri ug/L (extract) NA
-Tetra ug/L (extract) NA
-Penta ug/L (extract) NA
-Hexa ug/L (extract) NA
-Hepta ug/L (extract) NA
-Octa ug/L (extract) NA
-Nona ug/L (extract) NA
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APPENDIX C

SOLFIX ANALYTICAL RESULTS
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TABLE C-1
DIRECT SOLFIX PROCESS PERFQRMANCE
Gross Physico-Chemical Properties solid block [solid block
T Feed |Feed ‘Comment Amount | %
Analyte. {Usiits Coniment |Mean (LFIX ME-21  IME-22 n Mean Change Change: - |
Metals (TCLP)
-Arsenic mgiL (extract) [All < 0.10000 [All < 0.1000 0.1000 2| 0.10000 NC NC
-Bariam:. [, todract) [AIl < 050000 Al < 0.5000}  0.5000 2] 050000 NC NC
-Cadmium - g, (edract) JAll < 0.01000 jAll < . 0.0100 00100 2] 0.01000 NC NC
-Chromiv : D.02833 Al < 0,0100 0.6100 2| 0.01000 0.02| >64.70
-Load g/, (addract) |All < 1.OS000 [All < 0.0500 0.050¢ 2| 0.05000 NC NC
Mercury - All < 00100 (Al < D.0010 0.0010 2} 0.00100 NC NC
-Selenium Img/L (extract) (All < 0.10000 (Al < 0.1000 0.1000 2| 0.10000 NC NC
Siver - {odract) All < .01000 Al < 0.0100 0.0100 2| 0.01000 NC NC
Organo-Cl Pesticides (TCLP)
-Chlordane mg/L (extract) [All < 0.00500 jAll < 0.0050 0.0050 2| 0.00500 NC NC
-Endrin mg/L (extract) All < 0.00050 [All < 0.0005 0.0005 2| 0.00050 NC NC
-Heptachior Img/L (extract) [All < 0.00050 |All < 0.0005 0.0005 2| 0.00050 NC NC
-Heptachior epoxide [mg/L (extract) [All < 0.00050 |All < 0.0005 0.0005 2] 0.00050 NC NC
-Lindane (g-BHC) mg/L (extract) [All < 0.00050 (Al < 0.0005 0.0005 2| 0.00050 NC NC
-Methoxychlor mg/L (extract) [All < 0.00100 [All < 0.0010 0.0010 2] 0.00100 NC NC
-Toxaphene mg/L (extract) [All < 0.01000 [All < 0.0100 0.0100 2| 0.01000 NC NC
Cl Herbicides (TCLP)
-2,4-D mg/L (extract) [All < 0.10000 All < 0.1000 0.1000 2| 0.10000 NC NC
-2,4 5-TP (Silvex) mg/L (extract) (All < 0.01000 All < 0.0100 0.0100 2| 0.01000 NC NC
Volatilve Organics (TCLP)
-Benzene mg/L (extract) [All < 0.20000 |All < 0.2000 0.2000 2| 0.20000 NC NC
-Carbon tetrachloride mgit. (extract) |All < 0.20000 [All < 0.2000 0.2000 2] 0.20000 NC NC
-Chlorobenzene mg/L (extract) [All < 0.20000 JAIl < 0.2000 0.2000 2{ 0.20000 NC NC
-Chloroform mg/L (extract) (All < 0.20000 JAll < 0.2000 0.2000 2| 0.20000 NC NC
-1,4-Dichlorobenzene mg/L (extract) (All < 0.20000 [All < 0.2000 0.2000 2] 0.20000 NC NC
-1,2-Dichloroethane mgiL. (extract) |All < 0.20000 [All < 0.2000 0.2000 2} 0.20000 NC NC
-1,1-Dichlorosthene |mg/L (exiract) [All < 0.20000 |All < 0.2000 0.2000 2] 0.20000 NC NC
Methyl ethyl ketone ImgAL (extract) |All < 5.00000 [All < 5.0000 5.0000 2| 5.00000 NC NC
Tetrachloroethene [mg/L (extract) |All < 0.20000 [All < 0.2000 0.2000 2] 0.20000 NC NC
Trichloroethene |mg/L (extract) jAll < 0.20000 |All < 0.2000 0.2000 2| 0.20000 NC NC
Vinyt chloride |mg/L (extract) JAll < 0.10000 |All < 0.1000 0.1000 2| 0.10000 NC NC
Semi-Volatiles (TCLP)
-Hexachloroethane mg/L (extract) |All < 0.10000 |All < 0.1000 0.1000 2| 0.10000 NC NC
-Nitrobenzene mg/L (extract) [All < 0.10000 |All < 0.1000 0.1000 2| 0.10000 NC NC
-Hexachiorobutadiene mg/L (extract) |All < 0.10000 |All < 0.1000 0.1000 2| 0.10000 NC NC
-2,4-Dinitrotoluene mg/L (extract) [All < 0.10000 |All < 0.1000 0.1000 2{ 0.10000 NC NC
-Hexachlorobenzene mg/L (extract) |All < 0.10000 [All < 0.1000 0.1000 2| 0.10000 NC NC
-2,4,6-Trichlorophenol mg/L (extract) |All < 0.10000 jAll < 0.1000 0.1000 2| 0.10000 NC NC
-2,4,5-Trichlorophenol mg/L (extract) [All < 0.10000 [All < 0.1000 0.1000 2| 0.10000 NC NC
-Pentachiorophenol mg/L (extract) [All < 0.25000 Al < 0.2500 0.2500 2] 0.25000 NC NC
-Pyridine mg/L (extract) (ANl < 0.25000 [All < 0.2500 0.2500 2| 0.25000 NC NC
-0-Cresol mg/L. (extract) [All < 0.10000 [All < 0.1000 0.1000 2] 0.10000 NC NC
-m,p-Cresols mg/L (extract) |All < 0.10000 |All < 0.1000 0.1000 2] 0.10000 NC NC
-Total Cresols mg/L (extract) [All < 0.10000 [All < 0.1000 0.1000 2{ 0.10000 NC NC
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ABLE C-1
DIRECT SOLFIX PROCESS PERFOQRMANCE
Gross Physico-Chemical Properties solid block |solid block
' Feed [Feed iComment . Aniount % -
Analyte - Units . Comment [Mean - (LFIX _ {ME-21 h‘e‘-zz n Mean Change - [Change -
PAHs (TCLP)
Naphthaiene |mg/L (extract) |All < 0.10000 {All < NA NA NA NC NC
2-Methyinaphthalene mg/L (extract) |All < 0.10000 [All < NA NA NA NC NC
Acenapthylene |mg/L (extract) |All < 0.10000 jAll < NA NA NA NC NC
Acenaphthene |mgAL (extract) [All < 0.10000 |All < NA NA NA NC NC
Dibenzofuran |mgiL (extract) |All < 0.10000 |All < NA NA NA NC NC
|Fiuorene [mg/L (extract) |All < 0.10000 jAll < NA NA NA NC NC
Phenanthrene [mg/L (extract) JAll < 0.10000 [All < NA NA NA NC NC
Anthracene |mg/L (extract) |All < 0.10000 |All < NA NA NA NC NC
Fluoranthene [mg/L (extract) [All < 0.10000 |All < NA NA NA NC NC
Pyrene Img/L (extiract) [All < 0.10000 {All < NA NA NA NC NC
Benzo(a)anthracene [mgAL (extract) |All < 0.10000 JAll < NA NA NA NC NC
Chrysene |mgi (extract) ANl < 0.10000 |All < NA NA NA NC NC
Benzo(b)fluoranthene |mg/L (extract) [All < 0.10000 [All < NA NA NA NC NC
Benzo(k)fiuoranthene |mg/L. (extract) (All < 0.10000 |All < NA NA NA NC NC
Benzo(a)pyrene mgA. (extract) (Al < 0.10000 jAll < NA NA NA NC NC
[Indeno(123-cd)pyrene mgA. (extract) (Al < 0.10000 |All < NA NA NA NC NC
Dibenz(a,h)anthracene mg/L (extract) |All < 0.10000 JAll < NA NA NA NC NC
Benzo(ghi)perylene mg/L (extract) |All < 0.10000 JAll < NA NA NA NC NC
Dioxins/Furans (TCLP)
2378-TCDD ngh. (extract) (All < 0.00317 [All < NA NA NA NC NC
12378-PeCDD ng/L (extract) |All < 0.00717 [All < NA NA NA NC NC
123478-HxCDD ng/L (extract) [All < 0.00700 |All < NA NA NA NC NC
123678-HxCDD ng/L (extract) [All < 0.00600 [All < NA NA NA NC NC
123789-HxCDD ng/l (extract) [All < 0.00617 [All < NA NA NA NC NC
1234678-HpCDD ng/t. (extract) 0.00867 [All < NA NA NA NC NC
oCcDD ng/L (extract 0.03033 [All < NA NA NA NC NC
2378-TCDF ng/L (extract) [All < 0.00233Alf < NA NA NA NC NC
12378-PeCOF (extract) |All < 0.00417 [All < NA NA NA NC NC
23478-PeCDF ngh (extract) |All < 0.00400 [Ali < NA NA NA NC NC
123478-HxCDF ng/L (extract) 0.00533 [AN < NA NA NA NC NC
123878-HxCDF ng/l. (extract) All < 0.00317 [Al < NA NA NA NC NC
234678-HCDF ng/L (extract) 0.00467 [All < NA NA NA NC NC
123789-HxCDF ngi (extract) |All < 0.00467 [All < NA NA NA NC NC
1234678-HpCDF ng/L (extract) 0.00925 [All < NA NA NA NC NC
1234789-HpCDF ng/l. (extract) |All < 0.00650 [All < NA NA NA NC NC
OCDF ng/l (extract) (All < 0.00883 [All < NA NA NA NC NC
Totals: Dioxins
-TCDD ng/L (extract) (Al < 0.00317 |All < NA NA NA NC NC
-PeCDD ng/l. (extract) JAll < 0.00717 [All < NA NA NA NC NC
-HxCDD ng/L (extract) |All < 0.00617 [All < NA NA NA NC NC
-HpCDD ng/L (extract) 0.01167 [All < NA NA NA NC NC
Totals: Furans
-TCDF ng/l. (extract) JAll < 0.00233 [All < NA NA NA NC NC
I-PeCDF_ - ng/L {exdract) |All < 00400 Al < NA NA NA NC NC
LPSCDE |nglL texirach) — Q.O1100[All < NA NA NA NC NC
-HpCDF ng/l (extract) 0.00925 [All < NA NA NA NC NC
PCBs (TCLP)
PCBs: ug/L (extract) NA NA NA
2-Mono - - [@dract) 02603 |All < NA NA NA NC NC
77 : wxiract) 0.00342 [All < NA NA NA NC NC
244'-Tr ug/L (extract) 0.00583 |All < NA NA NA NC NC
22'55-Tetra ug/l (extract) 0.00307 [All < NA NA NA NC NC
33'44-Tetra ug/L (extract) 0.00024 |All < NA NA NA NC NC
2344'5-Penta ug/L (extract) 0.00012 JAT < NA NA NA NC NC
233'44'-Penta ug/L. (extract) 0.00106 [All < NA NA NA NC NC
33'44'5-Penta ug/L (extract) [All < 0.00004 |All < NA NA NA NC NC
233'44'5-Hexa ug/L (extract) 0.00031 [All < NA NA NA NC NC
33'44'55'-Hexa ug/l. (extract) |All < 0.00006 Al < NA NA NA NC NC
22'344'55"-Hepta ug/L (extract) 0.00194 jAll < NA NA NA NC NC
122°33'44'55"-Octa ug/l. (extract) 0.00039 |All < NA NA NA NC NC
122'33'44'55'6-Nona ug/L (extract) All < 0.00019 |All < NA NA NA NC NC
Deca ugll (extract) |All < 0.00014 All < NA NA NA NC NC
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[TABLE C-1
IRECT SOLFIX PROCESS PERFORMANCE
Gross Physico-Chemical Properties solid block [solid block
Feed [Feed - Comment N Amount | - %
Units Comment [Mean —_ISO:LFIX _ME-21 E-22 n Mean - Change .. [Change |
TugL. {extract) D.03407 |All < NA NA NA NC NC
;g {eodract) D.03523 |AH < NA NA NA NC NC
ugll. {sudract) - QL0662 IA < NA NA NA NC NC
- [ughl, {extract) D.02352 |Alt < NA NA NA NC NC
- |ugA. fodract) D.01562 Al < NA NA NA NC NC
ug/L (extract) D.01230 |All < NA NA NA NC NC
ug/l. (extract) 0.00602 !All < NA NA NA NC NC
ug/L (extract) 0.00150 Al < NA NA NA NC NC
ug/L (extract) [All < 0.00022 |All < NA NA NA NC NC
NA = Not applicable or Not Available
NC = Cannot be caiculated because (1) two yalues are inequalities, of (2) at leas{ one value id rejected or hot availabld.
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TABLE C-1
RECT SOLFIX PROCESS PERFORMANCE
Gross Physico-Chemical Progerties solid block |solid block
Sediment | Sediment {[Comment Amotnt - %

iAnalyte Units Comment| Mean [SO:LFIX [ME-21 ME-22 n Mean Change -[Change |
Metals (TCLP)
-Arsenic mg/L (extract) |All < 0.10000 [All < 0.1000 0.1000 2| 0.10000 NC NC
Barkim mglL (exdract) Al < 050000 |All < 0:5006] 05000 2[050000] NC NC
-Cadmium gL, {eodract) [AN < 0.01000 JAll < 0.0100: 0.0100 2| 0.01000 NC NC
-Chromium Img/L (odract) 0.02833 JAll < 00100}  0.0100 2| 0.01000 0.02] >64.70
-Lend ) wdract) (All < 0.05000 [All < 0.0500]  0.0500 2| 0.05000 NC NC
-Mercury - __ImgiL {edract) |Alf < 0.00100 |All < 0.0010; 0.0010 2] 000100] NC NC
-Selenium Img/L (extract) |All < 0.10000 [All < 0.1000 0.1000 2] 0.10000 NC NC

- g/ (extract) [All < 0.01000 Al < 0.0106]  0.6100 2] 001000] NC NC
Organo-Cl Pesticides (TCLP)!
[-Chiordane mg/L (extract) [Alf < 0.00500 |All < 0.0050 0.0050 2| 0.00500] NC NC
-Endrin |mg/L (extract) [All < 0.00050 |All < 0.0005 0.0005 2| 0.00050 NC NC
-Heptachlor Img/L (extract) |All < 0.00050 [All < 0.0005 0.0005 2| 0.00050] NC NC
“Heptachlor epoxide |mg/L (extract) |All < 0.00050 [All < 0.0005| _ 0.0005 2| 0.00050] NC NC
-Lindane (g-BHC) jll'bg/L (extract) |All < 0.00050 [All < 0.0005 0.0005 2] 0.00050] NC NC
-Methoxychior mg/L (extract) [All < 0.00100 [All < 0.0010 0.0010 2} 0.00100] NC NC
-Toxaphene mg/L (extract) |All < 0.01000 [All < 0.0100 0.0100 2] 0.01000] NC NC
Cl Herbicides (TCLP)
-2,4-D mg/L (extract) |All < 0.10000 [All < 0.1000 0.1000 2| 0.10000 NC NC
-2,45-TP (Silvex) mg/l. (extract) |All < 0.01000 |All < 0.0100 0.0100 2{ 0.01000 NC NC
Volatilve Organics (TCLP)
Benzene mg/L (extract) [AN < 0.20000 [All < 0.2000] _ 0.2000 2] 020000] NC NC
-Carbon tetrachloride mg/L (extract) |Al < 0.20000 (All < 0.2000 0.2000 2] 0.20000 NC NC
-Chlorobenzene mg/L (extract) |All < 0.20000 [All < 0.2000 0.2000 2| 0.20000 NC NC
-Chioroform mg/L (extract) |All < 0.20000 (All < 0.2000 0.2000 2| 0.20000 NC NC
-1,4-Dichlorobenzene mg/L (extract) [All < 0.20000 All < 0.2000 0.2000 2] 0.20000 NC NC
-1,2-Dichlorosthane mg/L (extract) |All < 0.20000 (All < 0.2000 0.2000 2| 0.20000 NC NC
-1,1-Dichloroethene mg/L (extract) |All < 0.20000 |All < 0.2000 0.2000 2] 0.20000 NC NC
Methy! ethyi ketone mg/L (extract) |All < 5.00000 |All < 5.0000 5.0000 2] 5.00000 NC NC
Tetrachioroethene |mg/L (extract) [All < 0.20000 [All < 0.2000 0.2000 2] 020000] NC NC
Trichloroethene Img/L (extract) [All < 0.20000 Al < 0.2000 0.2000 2| 0.20000 NC NC
Vinyl chioride mg/l. (extract) All < 0.10000 All < 0.1000 0.1000 2] 0.10000 NC NC
Semi-Volatiles (TCLP)
-Hexachiorosthane mg/l. (extract) All < 0.10000 All < 0.1000 0.1000 2| 0.10000 NC NC
-Nitrobenzene mg/L (extract) All < 0.10000 jAll < 0.1000 0.1000 2} 0.10000 NC NC
-Hexachiorobutadiene mg/L (extract) |All < 0.10000 |All < 0.1000 0.1000 2| 0.10000 NC NC
-2,4-Dinitrotoluene mg/L (extract) All < 0.10000 Ali < 0.1000 0.1000 2| 0.10000 NC NC
-Hexachiorobenzene mg/L (extract) |All < 0.10000 |All < 0.1000 0.1000 2| 0.10000 NC NC
-2,4,8-Trichlorophenol mg/L. (extract) All < 0.10000 [All < 0.1000 0.1000 2| 0.10000 NC NC
-2.4,5-Trichlorophenol mg/L (extract) |All < 0.10000 JAli < 0.1000 0.1000 2| 0.10000 NC NC
-Pentachiorophenol mg/l. (extract) All < 0.25000 |All < 0.2500 0.2500 2{ 0.25000 NC NC
-Pyridine mg/L (extract) JAll < 0.25000 (All < 0.2500 0.2500 2| 0.25000 NC NC
-0-Cresol mg/L (extract) |All < 0.10000 jAli < 0.1000 0.1000 2| 0.10000 NC NC
-m,p-Cresols mg/L (extract) [All < 0.10000 (Al < 0.1000 0.1000 2| 0.10000 NC NC
-Total Cresols mg/L (extract) [All < 0.10000 Al < 0.1000 0.1000 2] 0.10000 NC NC
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TABLE C-1 ‘
DIRECT SOLFIX PROCESS PERFQRMANCE
Gross Physico-Chemical Properties solid block [solid block
) ) Raw. | Raw
i Sediment | Sediment {Comment Amount
[Analyte Units. Comment | Mean SO.LFIX [ME-21 ME-22 n Mean Change
PAHs (TCLP)
Naphthalene mg/L (extract) |All < 0.10000 [All < NA NA NA NC NC
2-Methyinaphthalene mg/L (extract) |All < 0.10000 (Al < NA NA NA NC NC
Acenapthylene mg/L (extract) |All < 0.10000 |All < NA NA NA NC NC
Acenaphthene mglL (extract) |All < 0.10000 (All < NA NA NA NC NC
Dibenzofuran mgh. (extract) |All < 0.10000 |Al < NA NA NA NC NC
Fluorene mgA (extract) |All < 0.10000 |All < NA NA NA NC NC
[Phenanthrene mgAL (extract) |All < 0.10000 [Ali < NA NA NA NC NC
Anthracene mgit (extract) |All < 0.10000 [All < NA NA NA NC NC
Fluoranthene mglL (extract) |All < 0.10000 [All < NA NA NA NC NC
mg/L (extract) |All < 0.10000 [All < NA NA NA NC NC
Benzo(s)anthracene mgh (extract) jAll < 0.10000 |Ali < NA NA NA NC NC
Chrysene mgi. (extract) [Ali < 0.10000 [All < NA NA NA NC NC
Benzo(b)fluoranthene _|mgA (extract) |All < 0.10000 [All < NA NA NA NC NC
Benzo(k)fluoranthene |mg/L (extract) [All < 0.10000 [All < NA NA NA NC NC
Benzo(a)pyrene |mg/L (extract) [All < 0.10000 [All < NA NA NA NC NC
Indeno(123-cd)pyrene mg/L (extract) |All < 0.10000 [All < NA NA NA NC NC
il)"borw(l,h)arm\m mg/L (extract) Al < 0.10000 |All < NA NA NA NC NC
Benzo(ghi)perylene mg/L (extract) |All < 0.10000 [All < NA NA NA NC NC
Dioxins/Furans (TCLP)
2378-TCDD ng/L (extract) [All < 0.00317 [All < NA NA, NA NC NC
12378-PeCDD ng/l (extract) (Al < 0.00717 [All < NA NA NA NC NC
123478-HxCDD ng/L (extract) [All < 0.00700 [Ail < NA NA NA NC NC
123678-HxCDD ng/L (extract) |All < 0.00600 |All < NA NA NA NC NC
123789-HxCDD ng/L (extract) |All < 0.00617 |All < NA NA NA NC NC
1234678-HpCDD ng/L (extract) 0.00867 [All < NA NA NA NC NC
OCDD ng/L (extract) 0.03033 [All < NA NA NA NC NC
2378-TCDF ng/L (extract) |All < 0.00233 All < NA NA NA NC NC
12378-PeCDF ng/L (extract) [All < 0.00417 [All < NA NA NA NC NC
23478-PeCDF ng/L (extrach) [All < 0.00400 JAll < NA NA NA NC NC
123478-HxCDF ng/L (extract) 0.00533 [All < NA NA NA NC NC
1236878-HxCDF ng/L (extract) [All < 0.00317 [All < NA NA NA NC NC
1234878-HxCDF ng/L (extract) 0.00467 |All < NA NA NA NC NC
123789-HxCDF L (extract) |All < 0.00467 |All < NA NA NA NC NC
1234878-HpCDF L (extract) 0.00925 |All < NA NA NA NC NC
1234789-HpCDF nglL (extract) |All < 0.00650 |All < NA NA NA NC NC
OCDF ng/L (extract) |All < 0.00883 |All < NA NA NA NC NC
Totsls: Dioxins
-TCDD ngll (extract) [All < 0.00317 |All < NA NA NA NC NC
-PeCDD ng/L (extract) |All < 0.00717 [All < NA NA NA NC NC
-HxCDD ng/L (extract) |All < 0.00617 [All < NA NA NA NC NC
“HpCDD ng/L (extract) 0.01167 Al < NA NA NA NC NC
Totals: Furans
-TCOF ng/L (extract) |All < 0.00233 |All < NA NA NA NC NC
-PeCOF ng/L (extract) Al < 0.00400 Al < NA NA NA NC NC
FGCOF ng/L {exiract) 0.07T100 |All < NA NA NA NC NC
-HpCDF nglt (extract) 0.00925 [All < NA NA NA NC NC
PCBs (TCLP)
PCBs: ug/L (extract) NA NA NA
2-Mono ug/l. (extract) 0.02603 [All < NA NA NA NC NC
44'-Di ugil. (extract) 0.00342 |All < NA NA NA NC NC
244'-Tri uglL (extract) 0.00583 |All < NA NA NA NC NC
22'55'-Tetra ug/L (extract) 0.00307 |All < NA NA NA NC NC
33'44'-Tetra ugll (extract) 0.00024 |All < NA NA NA NC NC
2344'5-Penta ug/L (extract) 0.00012 |All < NA NA NA NC NC
233’44 -Penta ug/L (extract) 0.00106 [All < NA NA NA NC NC
33'44'S5-Penta ug/L (extract) [All < 0.00004 |All < NA NA NA NC NC
233'44'5-Hexa ug/L (extract) 0.00031 [All < NA NA NA NC NC
33'44'55-Hexa ug/L (extract) |All < 0.00006 [All < NA NA NA NC NC
22'344'55'-Hepta ug/L (extract) 0.00194 |All < NA NA NA NC NC
22'33'44'55'-Octa ug/l (extract) 0.00038 |All < NA NA NA NC NC
22'33'44'55'6-Nona ught (extract) |All < 0.00019 |All < NA NA NA NC NC
Deca ug/L (extract) |All < 0.00014 Al < NA NA NA NC NC
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TABLE C-1
DIRECT SOLFIX PROCESS PERFQRMANCE
Gross Physico-Chemical Properties solid block |solid block
Raw Raw i .
Sediment | Sediment [Comment . Amount | %

[Anaiyte Units Comment | Mean |SO.LFIX |ME-21___ME22 __ [n . |Mean —[Change [Changs |
PCB Totais:
-Mono ug/l. {extract) 0.03497 |All < NA NA NA NC NC
-Df ug/l. {extract) 0.03523 JAli < NA NA NA NC NC
=Tk ugll. {&xdract) 0.03662 jAll < NA NA NA NC NC
LTetra ug/l. (odract) D.02352 |All < NA NA NA NC NC
-Ponta ug/l, (edract) 0.01562 JAll < NA NA NA NC NC
-Hexa ug/L (extract) 0.01230 |All < NA NA NA NC NC
-Hepta ug/L (extract) 0.00602 |All < NA NA NA NC NC
-Octa ug/L (extract) 0.00150 [All < NA NA NA NC NC
Nona ug/L (extract) [All < 0.00022 |All < NA NA NA NC NC
NA = Not applicable or Not Available
NC = Cannot be caiculated because (1) two values are inequalities, of (2) at leas{ one value i rejected or hot availabld.
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TABLE C-2
ORG-X AND SOLFIX ESS PERFORI E
Gross Physico-Chemical Properties solid block {solid block
. i . i — Raw "Raw___ORGXT RS N

: Sediment | Sediment [SOLFIX Amount : %
iAnalyte Units Comment | Mean  (Comment |ME-10 _ |ME-11 In {Mean Change [Change |
Metals (TCLP)
-Arsenic Imgi. (extract) |All < 0.10000 |Ali < 0.1000 0.1000 2 NA NC NC
-Barium ! All < D.50000 |All < 0.5000 D.5000 2 NA NC NC
-Cadmium )l (edract) |All < D.01000 [All < D.0100 .0100 2 NA NC NC
-Chromium D.02833 [All < D.0200 0100 2| 0.01500 0.01{ >47.05
lond . I 0.05000 |All < D.0500 .0500 2 NA NC NC
-Mercury B! .00100 |AJl < 0.0010 .0010 2 NA NC NC
-Selenium |mgAL (extract) |A) < 0.10000 [All < --0.1000 0.1000 2 NA NC NC
-Siiver g/ (edract) Al < 0.01000 jA < 0 0.0100 2] NA NC NC
Organo-Cl Pesticides (TCLP)
-Chlordane ij (extract) |All < 0.00500 (AN « 0.0050 0.0050 2 NA NC NC
-Endrin mg/L (extract) |All < 0.00050 [All « 0.0005 0.0005 2 NA NC NC
-Heptachior |mgAL (e Al < 0.00050 [All « 0.0005 0.0005 2 NA NC NC
-Heptachior epoxide [mgAL (extract) [All < 0.00050 [All < 0.0005 0.0005 2 NA NC NC
-Lindane (g-BHC) In extract) [All < 0.00050 [All < 0.0005 0.0005 2 NA NC NC
-Methoxychlor Img/L (extract) |Al < 0.00100 [All < 0.0010 0.0010 2 NA NC NC
-Toxaphene mg/L (extract) |All < 0.01000 |All < 0.0100 0.0100 2 NA NC NC
Cl Herbicides (TCLP)
-2,4-D mg/L (extract) jAll < 0.10000 |A < 0.1000 0.1000 2 NA NC NC
-2,4,5-TP (Silvex) mg/L (extract) |All < 0.01000 [All < 0.0100 0.0100 2 NA NC NC
Volatilve Organics (TCLP)
-Benzene mg/L (extract) |All < 0.20000 [All < 0.2000 0.2000 2 NA NC NC
-Carbon tetrachioride mg/L (extract) [All < 0.20000 |All < 0.2000 0.2000 2 NA NC NC
-Chiorobenzene mg/L (extract) |All < 0.20000 |All < 0.2000 0.2000 2 NA NC NC
-Chiloroform mg/L (extract) [All < 0.20000 [All < 0.2000 0.2000 2 NA NC NC
-1,4-Dichlorobenzene mg/L (extract) |All < 0.20000 JAll < 0.2000 0.2000 2 NA NC NC
-1,2-Dichiorosthane |mg/L (extract) [All < 0.20000 [All < 0.2000 0.2000 2 NA NC NC
-1,1-Dichiorosthene |mg/L (extract) [All < 0.20000 [All < 0.2000 0.2000 2 NA NC NC
Methyl ethyl ketone extract) |All < 5.00000 ANl < 5.0000 5.0000 2 NA NC NC
Tetrachloroethene extract) |All < 0.20000 IAll < 0.2000 0.2000 2 NA NC NC
Trichloroethene mg/L (extract) (All < 0.20000 ;A < 0.2000 0.2000 2 NA NC NC
Vinyl chloride mg/L (extract) |All < 0.10000 [All < 0.1000 0.1000 2 NA NC NC
Semi-Volatiles (TCLP)
-Hexachioroethane mgl (extract) (Al < 0.10000 [All < 0.1000 0.1000 2 NA NC NC
-Nitrobenzene mg/it (extract) [All < 0.10000 |All < 0.1000 0.1000 2 NA NC NC
-Hexachiorobutadiene mg/L (extract) |All < 0.10000 JAll < 0.1000 0.1000 2 NA NC NC
-2,4-Dinitrotoluene mg/L (extract) |All < 0.10000 jAll < 0.1000 0.1000 2 NA NC NC
-Hexachlorobenzene mg/L (extract) [All < 0.10000 Al < 0.1000 0.1000 2 NA NC NC
-2,4,6-Trichlorophenol mg/L (extract) [All < 0.10000 Al < 0.1000 0.1000 2 NA NC NC
-2,4,5-Trichlorophenol mg/L (extract) |All < 0.10000 |All < 0.1000 0.1000 2 NA NC NC
-Pentachiorophenol mg/L. (extract) [All < 0.25000 [All < 0.2500 0.2500 2 NA NC NC
-Pyridine mg/L (extract) [All < 0.25000 [Al < 0.2500 0.2500 2 NA NC NC
-0-Cresol extract) [All < 0.10000 [All < 0.1000 0.1000 2 NA NC NC
-m,p-Cresols mg/L (extract) All < 0.10000 [All < 0.1000 0.1000 2 NA NC NC
-Total Cresols mg/L (extract) [All < 0.10000 [All < 0.1000 0.1000 2 NA NC NC
PAHs (TCLP)
Naphthalene mg/L (extract) |All < 0.10000 [All < 0.0600 0.0600 2 NA NC NC
2-Methyinaphthaiene mg/L (extract) |All < 0.10000 [All < 0.0800 0.0800 2 NA NC NC
Acenapthylene mgA (extract) jAll < 0.10000 [All < 0.0300 0.0300 2 NA NC NC
Acenaphthene extract) |All < 0.10000 |All < 0.0300 0.0300 2 NA NC NC
Dibenzofuran extract) |All < 0.10000 |All < 0.0200 0.0200 2 NA NC NC
Fiuorene mg/L (extract) |All < 0.10000 (All < 0.0200 0.0200 2 NA NC NC
Phenanthrene mg/L (extract) |All < 0.10000 |All < 0.0200 0.0200 2 NA NC NC
Anthracene m extract) |All < 0.10000 Al < 0.0200 0.0200 2 NA NC NC
Fluoranthene mg/L (extract) [All < 0.10000 [All < 0.0200 0.0200 2 NA NC NC
|_Pyrono mg/L (extract) |All < 0.10000 [All < 0.0300 0.0300 2 NA NC NC
Benzo(a)anthracene mg/L (extract) |All < 0.10000 [All < 1.0000 1.0000 2 NA NC NC
[Chrysene mg/L (extract) [All < 0.10000 [All < 1.0000 1.0000 2 NA NC NC
Benzo(b)fluoranthene mg/L (extract) [All < 0.10000 |All < 1.0000 1.0000 2 NA NC NC
Benzo(k)fiuoranthene mg/L (extract) All < 0.10000 [All < 1.0000 1.0000 2 NA NC NC
Benzo(s)pyrene mg/L (extract) [All < 0.10000 [All < 1.0000 1.0000 2 NA NC NC
Indeno(123-cd)pyrene mg/L (extract) |All < 0.10000 |All < 1.0000 1.0000 2 NA NC NC
Dibenz(a,h)anthracene mg/L (extract) |All < 0.10000 [All < 1.0000 1.0000 2 NA NC NC
Benzo(ghi)perylene mg/L (exiract) |All < 0.10000 jAll < 1.0000 1.0000 2 NA NC NC
Dioxins/Furans (TCLP)
2378.TCDD ng/L (extract) jAll < 0.00317 [All < NA NA NC NC
12378-PeCDD ng/L (extract) |All < 0.00717 [All < NA NA NC NC
123478-HxCDD ng/l (extract) |All < 0.00700 |All < NA NA NC NC
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1 TABLE C-2
2 ORG-X AND SOLFIX PROCESS PERFORMANCE
3
4 Gross Physico-Chemical Properties solid block |solid block
5 ] T , Raw Raw_ |[ORG-XJ IS
8 Sediment | Sediment [SOLFIX {___‘ Amount %
7 [Analyte Units Comment | Mean Comment |ME-10 ME-11 n Mean Change Change
83 123878-HxCDD ngl (extract) |All < 0.00600 |All < NA NA NA NC NC
84 [123789-HCDD ng/L (extract) |All < 0.00617 |All < NA NA NA NC NC
85 [1234678-HpCDD extract) 0.00867 [All < NA NA NA NC NC
86 |oCDD nglL (extract) 0.03033 jAll < NA NA NA NC NC
87
88 [2378-TCDF ng/L (extract) |All < 0.00233 |All < NA NA NA NC NC
89 |12378-PeCDF ng/L (extract) |All < 0.00417 [All < NA NA NA NC NC
90 [23478-PeCDF ng/. (extract) |All < 0.00400 |All < NA NA NA NC NC
a1 123478-HxCDF ng/l. (extract) 0.00533 jAll < NA NA NA NC NC
92  [123878-HxCDF ng/L (extract) |All < 0.00317 {All < NA NA NA NC NC
93  {234878-HxCDF ng/L (extract) 0.00467 [All < NA NA NA NC NC
84 [123789-HCDF ng/L (extract) Al < 0.00467 [All < NA NA NA NC NC
85 {1234878-HpCDF ng/L (extract) 0.00925 [All < NA NA NA NC NC
28 1234789-HpCDF extract) |All < 0.00650 [All < NA NA NA NC NC
97 |OCDF ng/L (extract) [All < 0.00883 [All < NA NA NA NC NC
98
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gm‘é C-2
ORG-X AND SOLFIXPI ESS PERFORMANCE
Gross Physico-Chemical Properties solid block [solid block
] . Raw Raw  [ORG-X/ T
Sediment | Sediment |SOLFIX Amount - %.

‘Anaiyte Units Comment | Mean |Comment |ME-10 ___|ME-11 n Mean Change _|Change-
Totals: Dioxins
-TCDD ng/L (extract) [All < 0.00317 |All < NA NA NA NC NC
-PeCDD ng/L (extract) [All < 0.00717 |Ali < NA NA NA NC NC
-HxCDD ng/L (extract) |All < 0.00617 jAll < NA NA NA NC NC
-HpCDD ng/L (extract) 0.01167 |All < NA NA NA NC NC
Totals: Furans
-TCOF ngA (extract) |All < 0.00233 |All < NA NA NA NC NC
[PeCDF —Ing/L (exirach)_[All < 000400 All < NA NA NA NC NC

HhC - ing/L. (exdract) 0.01100 |All < NA NA NA NC NC
-HpCDF nglL (extract) 0.00925 |All < NA NA NA NC NC
[PCBs (TCLP)
PCBs: ug/L (extract
2-Mono- : { 0.02603 Al < NA NA NA NC NC
L L. {(extract) 0.00342 [All < NA NA NA NC
244-Tr ug/L (extract) 0.00583 NA NA NA NC NC
22'S5-Tetra ugh (extract) 0.00307 jAll < NA NA NA NC NC
33'44"-Tetra ugh (extract) 0.00024 |All < NA NA NA NC NC
2344'5-Penta ug/L (extract) 0.00012 |All < NA NA NA NC NC
233'44'-Penta ug/L (extract) 0.00106 JAll < NA NA NA NC NC
33'44'5-Penta ug/L (extract) |All < 0.00004 ANl < NA NA NA NC NC
233'44'5-Hexa ug/L (extract) 0.00031 |All < NA NA NA NC NC
33'44'55'-Hexa ug/l. (extract) |All < 0.00006 |All < NA NA NA NC NC
22'344'55'-Hepta ug/l (extract) 0.00194 |All < NA NA NA NC NC
22'33'44'55'-Octa ug/L (extract) 0.00039 Al < NA NA NA NC NC
22'33'44'55'6-Nona ugh. (extract) |All < 0.00019 {All < NA NA NA NC NC
Deca ug/L (extract) |All < 0.00014 Al < NA NA NA NC NC
[PCB Totais:
-Mono ) ug/l (exiract) 0. 7 JAll < NA NA NA NC NC
Db . (extract) 0.03523 A1 < NA NA NA NC NC
T ug/. (edract) 0.03662 NA NA NA NC NC
Tetra ug/l. (exdract) 0.0235: NA NA NA NC NC
-Ponts ug/L (extract) D.01562 NA NA NA NC NC
-Hexa ug/L (extract) 0.01230 [AIl < NA NA NA NC NC
-Hepta ug/L (extract) 0.00602 [All < NA NA NA NC NC
-Octa ug/L (extract) 0.00150 |All < NA NA NA NC NC
-Nona ug/L (extract) [All < 0.00022 JAll < NA NA NA NC NC
NA = Not Applicable or Not Available.
NC = Cannot be caiculated because: (1) twolvalues are inequalities of (2) at leasi one value is rejected or not available.




