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PILOT PROGRAM TESTING RESULTS FOR PROPAT®
AS DREDGED MATERIAL STABILIZING AGENT
CLAREMONT CHANNEL DEEPENING PROJECT
JERSEY CITY, NEW JERSEY

1.0 EXECUTIVE SUMMARY

The Pilot Program was designed to validate the performance of PROPAT®-
amended sediment and pozzolanic additives in a small-scale field project.
Sediment from the Claremont Channel in Jersey City, New Jersey, was collected
and mixed with PROPAT® and pozzolanic additives. These materials were
mixed in a pugmill and placed on a small plot {approximately 500 cubic yards)
on Hugo Neu Schnitzer East’s property. The PROPAT®-amended sediment was
sampled to determine its geotechnical and environmental properties. The results
of the Pilot Program demonstrate that PROPAT®-amended sediment generally
meets the geotechnical and environmental criteria under field conditions.

2.0 INTRODUCTION

This report presents the results of the Pilot Program Testing of PROPAT® in
combination with traditional additives as a dredged material stabilizing agent.
This report is organized as follows:

Project Description and Background;

Performance Goals;

Pilot Program - Field Activities;

Pilot Program - Material Testing;

Pilot Program Conclusions; and

Recommendations for Full-Scale Placement and Monitoring.

Yy¥vvvyvyvyy

The Pilot Program and Pilot Program Testing were performed in accordance with
the work plan as detailed in “Bench Testing, Pilot Program and Field Monitoring
for PROPAT® as Dredged Material Stabilizing Agent, Clareniont Channel
Deepening Project, Jersey City, New Jersey” (Hart Crowser, 1999a) and the
“Revised Pilot Program Work Plan for PROPAT® as Dredged Material Stabilizing
Agent, Claremont Channel Deepening Project, Jersey City, New Jersey” (Hart

Crowser, 2000a).
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3.0 PROJECT DESCRIPTION AND BACKGROUND
3.1 History of Project

In conjunction with the New Jersey Department of Transportation, Office of
Maritime Resources, Hugo Neu Schnitzer East (HNSE) has received permits to
dredge the state-owned Claremont Channel to provide access for deeper-draft
vessels. Approximately 1.25 million cubic yards {cy) of sediment will be
removed to provide the desired navigational depth of 34 feet below mean low
water. Chemical analysis of the Claremont Channel sediment indicates the
dredged material is unsuitable for ocean disposal and will require alternative
placement locations (Hart Crowser, 1999b). Based on the large volume of
material to be dredged, various upland placement sites are required.

One option is to place approximately 600,000 cy of amended dredged material
at nearby Port Liberté, a brownfield site being redeveloped by the Liberty
National Development Corporation {(LNDC). The Port Liberté Remedial Action
Work Plan (Enviro-Sciences, 1999) provides for the placement of non-structural
bulk fill at the site. A golf course will be built on top of the fill, restoring a
currently under-utilized area of the New Jersey coast. New Jersey Maritime
Resources has suggested combining the Claremont Channel deepening project
with the Port Liberté restoration project by using the dredged sediment as non-
structural bulk fill at the Port Liberté site. LNDC and the design team that
develop the remedial plan for Port Liberté can utilize the amended sediment on
site and cover it with 2 to 4 feet of turf-supporting soil. The dredged material
would undergo conditioning and stabilization to minimize the potential for
leaching of contaminants from the sediment, to increase the strength of the
sediment, and to lower hydraulic conductivity, Conditioning and stabilization of
dredged materials using additives such as cement, kiln dust, fly ash, or lime kiln
dust has been done successfully at other locations.

HNSE suggested consideration of PROPAT® as an alternative conditioning and
stabilizing agent. HNSE has trademarked PROPAT®, which is a recycled
product manufactured from automobile shredded residue (ASR) combined with
a proprietary mix of chemicals. PROPAT® has been approved as interim daily
landfill cover in several states and was approved in New Jersey for “cushion”
material above a liner at the Pennsauken, New Jersey, landfill,

Preliminary laboratory testing suggested that PROPAT® would serve as an
effective dehydrating agent for the dredged material, which is received at 60 to
70 percent water, thereby improving the handling characteristics of the
amended dredged material and improving the strength of the material through
the addition of fiber content {Hart Crowser, 1998a). Further Bench-Scale testing,
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a small-scale Pilot Program to place some material, and a large-scale
demonstration program placing and monitoring a significant quantity of material
were proposed to the New Jersey Department of Environmental Protection
(NJDEP), Office of Innovative Technology and Market Development.

The proposal was approved and funding was authorized in the Spring of 1999.
Two rounds of Bench-Scale testing were undertaken to identify an optimum mix
range of sediment, PROPAT®, and other materials. Final resuits of the bench
testing received in March 2000 indicate that PROPAT®-sediment mixes can
meet the desired geotechnical and environmental criteria. Based on the initial
review of the data, we anticipate that the NJDEP will issue an Acceptable Use
Determination (AUD) for PROPAT®-amended dredged material, similar to.the
one already issued for sediment conditioned and stabilized with traditional
admixtures without PROPAT®. Based on these positive results, the next phase
of the proposed work, the Pilot Program, was undertaken.

3.2 Previous Testing

3.2.1 Initial Testing

The Phase 1 scope of work for this project included:

» Task 1 - Initial testing of sediment and PROPAT®;
> Task 2 - Mixture preparation and testing; and
» Task 3 - Reporting (Hart Crowser, 1998a).

Physical characteristics (grain size, moisture content, density, etc.) of samples of

sediment from the Claremont Channel and PROPAT® were determined. Several
initial mixes of PROPAT® and sediment were made at ratios of 1:1 PROPAT® to
sediment up to 3:1, and physical properties of the mixes were evaluated.

These tests of the physical properties showed that PROPAT® improved the
strength, reduced the moisture content, and improved the workability of the
sediment. Based on these encouraging results, more rigorous testing of the
physical and chemical properties of a sediment-PROPAT® mix was
recommended following detailed characterization of the Claremont Channel
sediment.

Sediment sampling and characterization were undertaken in the winter and
spring of 1999. Results of that program were reported as part of the New Jersey
Waterfront Development Permit Application (WDPA, 1999).

Hart Crowser
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3.2.2 Bench-Scale Testing

Based on the promising results obtained from the Phase 1 testing and the
characterization of the Claremont Channel sediment, a program of additional
laboratory testing to refine the sediment-PROPAT® mixture and field testing of
the refined mixes was proposed to the NJDEP Office of Innovative Technology
and Market Development (Hart Crowser, 1999a).

Following NJDEP approval of the proposed program, the Bench-Scale testing
was undertaken. This second phase of testing included:

P Task 4 - Initial leachability and geotechnical testing of numerous recipes of
sediment amended with and without PROPAT®;

» Task 5 - Optimization of strength and leachability characteristics; and

» Task 6 - Reporting.

Task 4 results of the testing of sediment amended without PROPAT® were
reported as part of the New Jersey WDPA (Appendix F, 1999). Based on the
bulk chemistry and leachability of these sediments amended with pozzolanic
materials only, an AUD allowing placement of Claremont Channel sediments at
the Port Liberté site was issued by NJDEP at the same time they issued the
Waterfront Development Permit, on January 31, 2000. The testing results also
provided a benchmark of physical, chemical, and environmental performance
against which the PROPAT®-amended sediment could be evaluated. If Task 4
and 5 testing demonstrated the performance of the PROPAT®-amended
sediment was equal to or better than the performance of the sediment amended
without PROPAT®, then it was likely an AUD would also be issued by NJDEP for
the PROPAT®-amended sediment.

Task 4 results of the testing of sediment amended with PROPAT® and other
additives indicated the PROPAT®-amended sediment should perform as well as
the sediment amended without PROPAT® (Hart Crowser, 2000c). An optimum
mix was selected for the more detailed Task 5 testing, but Task 4 results
demonstrated that a relatively broad range of mixes with PROPAT® performed
satisfactorily.

The Task 5 optimum mix, identified as the CT! mix, was:

» PROPAT®. 30 percent by weight of the wet weight of the sediment at its
natural moisture content, and

» Fly Ash and Alkaline Activators. 30 to 40 percent by weight of the wet
weight of the sediment and PROPAT® mix.

Hart Crowser
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As reported in the Bench-Scale testing results (Hart Crowser, 2000c), this
optimum mix was significantly stronger than the sediment amended without
PROPAT®. Other geotechnical properties, such as density and moisture
content, are also improved, making the PROPAT®-amended sediment more
workable with standard earth moving equipment. Hydraulic conductivities were
comparable to sediment amended with pozzolanic materials only.

The concentration of total PCBs in the PROPAT®-amended sediment, as well as
the un-amended Claremont Channel sediment and the sediment amended with
pozzolanic materials only, exceeds the bulk chemistry levels for New Jersey non-
residential soil cleanup criteria (NRSCC). The PROPAT®-amended sediment
also contains arsenic at concentrations that slightly exceed the NRSCC (1.2
times the NRSCC). The PROPAT®-amended sediment will be placed
underneath 2 to 4 feet of turf-supporting soil, and contact with the amended
sediment is not expected once it has been placed. The risk of exposure to the
amended sediment is unlikely. Leaching of PCBs and arsenic does not occur
above the GWQS, as indicated by analytical results from Bench-Scale testing.
The PROPAT®-amended sediment should be suitable for placement at any site
accepting sediment amended with pozzolanic materials only.

The PROPAT®-amended sediment performs similariy to sediment amended
without PROPAT® in regards to leaching characteristics. In Task 5, the
concentration of two metais {aluminum and sodium) exceeded the GWQS in
the optimum mix leachate both with and without PROPAT®. The PROPAT®-
amended sediment performs better in physical tests than the sediment without
PROPAT®. The physical and environmental performance of the PROPAT®-
amended sediment is equivalent to or better than sediment amended with
pozzolanic materials alone. Since various upland redevelopment projects have
successfully used dredged material as fill we expect it to be acceptable to place
PROPAT®-amended sediment in upland environments in the near future.

An objective of the Bench-Scale testing was 1o identify the optimum mix of
amendments that could be validated by the Pilot Program and carried forward to
the full-scale field demonstration. While an optimum Task 5 mix was developed,
the testing showed that a relatively broad range of mixes with PROPAT® will
perform in a satisfactory manner. Demonstrating that a range of mixes with
PROPAT® will perform well is an important conclusion from this phase of the
testing. Sediment characteristics, mixing equipment, additive availability,
additive economics, site-specific requirements, and other project-specific factors
may dictate different mixes on future projects. Results from this Bench-Scale
testing indicate that the mix recipe can be modified with a degree of assurance
that geotechnical and environmental criteria will still be satisfied.

Hart Crowser Page 5
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4.0 PERFORMANCE GOALS

Performance goals specific to the Liberty National site were established at the
outset of the program. These goals include providing material protective of the
environment that can be handled with standard earth-moving equipment. The
laboratory testing described above evaluated the performance of the material
against these goals and demonstrated that laboratory samples could meet or
exceed them. The Pilot Testing also evaluated the performance of the material
placed in the field against these same goals.

4.1 Geotechnical Criteria

Liberty National plans to use the material as a substitute for non-structural bulk
fill to create topography for the golf course planned at Port Liberté. The
amended material will be covered by 2 to 4 feet of turf-supporting soil. The
Liberty National design team that is developing the Remedial Action Work Plan
for Port Liberté provided the following preliminary geotechnical specifications
for the non-structural bulk fill material to be used on their site:

» Unconfined compressive strength greater than 2,000 pounds per square foot
{14 pounds per square inch); and
> Unit weight greater than 85 pounds per cubic foot.

The strength and weight criteria listed above are the minimum criteria for this
specific use. The ability of the material to exceed these criteria may indicate its
suitability for other geotechnical applications. Likewise, permeability and
elasticity may be important geotechnical properties for other applications. They
were also evaluated as part of the Pilot Program. Certain mixes with and
without PROPAT® meet the above criteria.

The additional geotechnical criteria evaluated in the Pilot Program were:

» Workable and manageable by standard earth-moving equipment; and
» Sufficient strength and elasticity to be suitable as backfill.

4.2 Environmental Criteria

Bench testing results indicated early on how well PROPAT®-amended sediment
met established environmental criteria including:

» Appropriate soil standards;
» Groundwater standards; and
» Surface water standards.

}-4924-18, December 22, 2000
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General soil, groundwater, and surface water quality standards for the
management of dredged materials are specified in the Management and
Regulation of Dredging Activities and Dredged Material in New Jersey Tidal
Waters (NJDEP, 1997). Performance relative to soil standards was evaluated by
measuring bulk chemistry of the amended materials and comparing the results to
the NJDEP NRSCC. Leachability of the materials was evaluated relative to the
NJDEP GWQS. Since the material will be placed as part of a site remediation
and will be covered with a turf-supporting layer for the golf course, bench testing
results indicate the environmental criteria for soil can be satisfied.

A final environmental criteria established at the start of the program was fugitive
dust emissions. This could not be evaluated during the bench testing, but was
monitored during the Pilot Program.

4.3 Performance Criteria

The PROPAT®-amended material must continue to meet the geotechnical and
environmental criteria consistently as demonstrated statistically during the Pilot
Program. During the Pilot Program, a sufficient number of samples were
collected to establish the performance and operational limits for full-scale
application. Bench testing provided initial data on the variability of each criteria
and guidance on the sample frequency required to develop statistically
acceptable results.

5.0 PILOT PROGRAM - FIELD ACTIVITIES

The Pilot Program consisted of the field application that required placement of
approximately 500 cy of PROPAT®-amended dredged material on a prepared
plot. The material was dredged from the Claremont Channel, amended using

full-scale mixing methods, and placed using standard earth moving equipment
and techniques.

5.1 Dredged Material Collection

Approximately 645 tons of dredged material were collected from the Claremont
Channel on April 27, 2000, by HNSE. A barge-mounted crane with a 10 cy

-clamshell bucket was -used to-dredge the material. The -material was-collected

from an area near the HNSE bulkhead to minimize disturbance within the
channel (Figure 1).

Hart Crowser
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The area dredged was also positioned near the sediment characterization
sample points CC-PA-09 and CC-PA-10. The earlier analytical results indicated
that these samples and the material dredged during the Pilot are representative
of the sediment to be dredged and placed upland at the Port Liberté golf course,
Physical characteristics and bulk chemistry of CC-PA-09 and CC-PA-10 are similar
to the other cores and composites analyzed during the sediment
characterization (see WDPA, 1999, Appendix D).

Dredged material was loaded onto a HNSE barge (Schiabo No. 130) and
transported to the Consolidated Technologies, Inc. (CTI) facilities located toward
the landward end of HNSE’s bulkhead (Figure 1). CTi performed all material
processing and placement.

After being docked at the CTl facility for a day to allow the dredged material to
settle, the material in the barge was dewatered in accordance with CTl's
approved dewatering procedures. Approximately 1,500 gallons of water were
removed from the barge, with discharge directed back into Claremont Channel
after settlement, as approved in discussions with NJDEP.

A displacement survey of the barge was made by Alex Stewart (Assayers)
following dewatering but before any materials were offloaded. Based on this
displacement survey and the empty barge displacement, 645.4 short tons of
sediment were in the barge. Based on the dimensions of the cargo box and the
estimated depth of material in the barge, 537 cy of sediment were placed in the
barge. Based on the method used to estimate the depth of sediment, the
estimated volume of sediment may range from 503 to 571 cy. The ratio of
weight to estimated volume correlates to an approximate value for sediment
density of 89 pounds per cubic foot {pcf).

5.2 Dredged Material Processing

5.2.1 Amending Materials

Results from the Bench-Scale testing indicate that a relatively broad range of
recipes using pozzolanic materials mixed with PROPAT® would perform
satisfactorily. Using the optimum mix from the Bench-Scale as a starting point,
mixes for the Pilot Program were developed in consultation with CTI.
Equipment constraints, material availability, and scale-up characteristics of the
sediment and PROPAT® were factors in the selection of a mix to use during the
Pilot Program.

The elimination of the addition of 5% alkaline activator (lime) was recommended
by CTl because of concerns over the total volume of additives and the

Hart Crowser
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operational limits for the batch plant stabilization. Instead, they recommended
replacing their KS40 proprietary reagent with another proprietary reagent, KS60.
CT) reported the KS60 contained additional alkaline activator, thereby offsetting
the elimination of the alkaline activator. Other ingredients in KS60 would also
improve the pozzolanic reaction as compared to the KS40, allowing a reduced
percentage addition of overall additives (see Appendix A).

It was also concluded that several mixes should be tried during the Pilot
Program. PROPAT® was held at 30 percent of the wet weight of the sediment;
the ratio used in the Task 5 Bench-Scale testing. Fly ash and KS60 would be
added to the mix at two ratios, 16 percent each and 20 percent each. This
range of 32 to 40 percent non- PROPAT® additives by wet weight of the
sediment was comparable to the percent additives used in the Bench-Scale
testing.

5.2.2 Mixing Procedures

Madifications to Work Plan Mixing Methods. The original work plan (Hart
Crowser, 1999a) proposed evaluating three mixing methods:

> [n-Barge Mixing;
»  Pug Mill Mixing; and
> /i situ Mixing.

~ Subsequently, two of these mixing methods were dropped from the Pilot

Program because of Bench-Scale testing results, additional practical experience
with mixing, equipment availability, and regulatory concerns.

In Situ Mixing. Although mixing of the dewatered dredged material and
amending additives using /n sitv techniques was initially proposed, that
procedure was no longer considered practical. During the Bench-Scale testing, it
became clear from the observations and analytical results of the dredged
material and PROPAT® that thorough blending of all additives was a critical
requirement. With standard /n sitis techniques, it would not be practical to
achieve the degree of mixing needed. Additionally, placing and mixing the dry
fly ash and dry alkaline activator in the field while maintaining adequate control
of the dust emissions from these powdery materials would be.problematic.
Therefore, it seemed unlikely this mixing method could be implemented
effectively without environmental air quality concerns, and it was not tested.

In-Barge Mixing. In-barge mixing is the technigue that has been used at several
sites within the harbor to amend dredged material with cements and other
agents prior to upland placement. It has been used successfully and N)JDEP

Hart Crowser
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considers it an accepted amending method for dredged material in New Jersey.
Evaluation of this method using PROPAT® and the other standard additives was
initially proposed. When the proposal was prepared, use of a mixing head
located at another facility was considered a possibility. Mixing in a truck bed or
roll-off container with a bucket loader was considered another option if a mixing
head was not available.

A mixing head suitable for the quantity of material and the additives required
was not available for use when the Pilot Program occurred. Concerns regarding
the air emissions in the proximity of the mixing head had also become an issue
to be addressed as part of any operating permits. Addressing these concerns
systematically without knowing the specific equipment and within the timeframe
of the Pilot Program was not possible. Consequently, in-barge mixing with a
mixing head was not tested.

Likewise, mixing in a truck bed or roll-off container did not appear to be a viable
option because of the dust concerns. Just as controlling airborne emissions that
sometimes occur when handling the powdery fly ash and alkaline activator
would be difficult for /n sitv mixing, the emissions would be more difficult to
control when mixing with a bucket loader in a truck bed. In addition, achieving
the thorough mixing needed with only a bucket loader was considered
problematic and the degree to which it would simulate a mixing head was
questioned.

For these reasons, and for the technical difficulties for the small-scale Pilot
Program discussed above, it was concluded by Hart Crowser, HNSE, CTl, and
NJDEP Office of Dredging and Sediment Technology that in-barge mixing should
not be pursued for the Pilot Program. However, these parties agree it remains a
viable and proven mixing option that could be used with PROPAT®, given the
favorable results reported in the following sections of this report.

Pilot Program Mixing Procedures - Pug Mill Mixing. [t was concluded that
workability and performance of the placed material could be adequately
evaluated from the one mixing method to be used. A modified work plan {Hart
Crowser, 2000a) was prepared and accepted by N]DEP to include only pug mill
mixing.

After large. pieces of wood, metal, and other debris were removed from the
barge with a grapple mounted on a hydraulic excavator and placed in a roll-off
container, the dewatered dredged material was removed from the barge with a
hydraulic material handler/excavator and placed in the feed hopper at the top of
the separation unit. The sediment fell though a 4- by 4-inch grizzly that
separated any remaining large debris into a second feed hopper. A series of

Hart Crowser
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augers moved the sediment through the hopper and onto a conveyor belt at a
relatively uniform rate. The conveyor carried the sediment to the PROPAT®
feeder conveyor and on to the pug mill.

Load cells on the process system monitored the weight of the sediment. The
weight data were used by the computerized controls to adjust the quantity of
PROPAT® being added and maintained the 30 percent ratio by weight of wet
sediment ratio. Variable speed screw augers fed the PROPAT® from hoppers
via conveyor onto the main conveyor where the PROPAT® spread over the
sediment.

Together the sediment-PROPAT® was conveyed into a pug mill for mixing. The
dry ingredients, fly ash and KS60, were added to the mixture within and at the
head of the pug mill. These dry components were delivered pneumatically from

“adjacent storage silos. Delivery rates were metered and adjusted based on the

measured weight of the sediment on the conveyor. As the mixture passed
through the pug mill, the mixing blades thoroughly blended the components.
The blended mixture was conveyed from the pug mill onto a radial stacker
conveyor. Load cells on this conveyor recorded the weight of PROPAT®-
amended sediment produced.

For the Pilot Program, the material was then stacked on the paved storage area
for testing and loading. During full-scale production, the mixed material could
also go directly into trucks or rail cars.

Mixing of the material began on May 2, 2000, four days after dewatering of the
barge. Moisture content of the sediment remained stable during this period.
The average moisture content was 165.6 percent. Several trial batches of
material were mixed initially to test the components of the mixing system and to
calibrate the equipment. Production of 16-mix (16% fly ash, 16% KS60, and
30% PROPAT® by weight of wet sediment) began late in the day.
Approximately 125 cy of the 16-mix were mixed on May 2, 2000. The
remainder of the 16-mix, approximately 125 cy more, was mixed on May 3,
2000. Mix rations were then adjusted, and approximately 250 cy of the 20-mix
(20% fly ash, 20% KS60, and 30% PROPAT® by weight of wet sediment} were
blended.

Based on weight readings from the_conveyor load cells, CTl reported that 496

tons of unamended sediment was processed and 817 tons of PROPAT®-
amended material were produced during the two days of Pilot Program mixing.
The volume of sediment processed can be estimated based on the estimated
density (89 pcf) of the sediment in the barge. Using this estimated density and
the measured weight of the sediment processed, the volume of unamended
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sediment processed is 413 cy. Given the uncertainty in the estimated volume of
sediment placed in the barge, this estimate of the volume of unamended
sediment processed may range from 386 to 438 cy.

5.3 Field Sampling and Observations

Visual observations of the final mix as it came off of the radial stacker were
made throughout the mixing process. Moisture content, material stiffness, and
apparent thoroughness of the mixing were monitored. Several of the initial
batches (several cubic yards each) produced on start-up were clearly not well-
mixed and were not sampled. CTI adjusted their process until systems were
working properly and uniform material was being delivered from the pug mill.
At that time, sampling of the material began.

Bulk samples and 2- and 3-inch-diameter cylinder test samples of the material
were collected on the May 2, 2000. Material was taken randomly from the pile
of mixed material as it was delivered from the radial stacker. Bulk samples were
placed in plastic bags or jars for shipment to the laboratory. For the cylinder
samples, material was placed in the cylinder in several “lifts.” Each “lift” was
compacted in the field as densely as possible with a tamping rod following
procedures similar to those used when forming cylinders in the Bench-Scale
testing (Hart Crowser, 2000c¢). The cylinders were sealed, labeled, and stored
for shipment. Standard documentation and chain of custody paperwork were
completed for each sample (Hart Crowser, 1998b).

Additional cylinders and bulk samples of the 16-mix were collected on May 3,
2000. Samples were taken from random locations in the stacked material.
Slump tests were also taken to document the slump and workability of the
material. Slump of the 16-mix was minimal (less than 1 inch), confirming the
visual observations that the moisture content of the mix had been significantly
reduced as compared to the unamended sediment. Slump testing also
confirmed that the material should be workable with standard earth moving
equipment.

After approximately half of the sediment had been processed using the 16-mix,
the mixing ratio was changed to the 20-mix. Slump tests of the 20-mix were the
same as those for the 16-mix. Cylinders and bulk samples of the 20-mix were
collected following the same procedures as used for the 16-mix. All cylinder
sampling and preparation for the physical and chemical testing described below
was completed on May 3, 2000. Additional bulk samples of the 20-mix to be
used in the resilient modulus testing were collected on May 4, 2000.
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5.4 Field Application of Dredged Material

5.4.1 Demonstration Area

A location on the HNSE property near the CTl facilities (Figure 1) was selected
for the demonstration area. Prior to placing any amended materials, CTI
stripped the demonstration area test plot of vegetation and graded it. Soil
graded from the test plot was used to construct containment dikes around the
area. The containment dikes were placed to minimize any rainwater running
onto the site from adjacent areas and to control any runoff coming from the
placed materials. Silt fencing was also placed around the outside of the dikes
and at the point where rainwater exits the placement area to prevent the runoff
of fine materials from the dikes and placed material. A route for equipment
access was established and covered with gravel to reduce tracking of material
onto adjacent roads.

The prepared test plot consisted of light brown, silty sand that appeared to be
well-compacted. No additional compaction of the prepared surface, other than
the weight of the construction equipment, was undertaken. Several randomly
located nuclear density tests taken of the adjoining subgrade during placement
of the PROPAT-amended material indicated the dry density of the subgrade was
approximately 120 pcf.

5.4.2 Material Placement

The 16-mix material amended during the afternoon of May 2, 2000, was allowed
to cure overnight at the CTI facility. During the Bench-Scale testing, it was noted
that the workability of the material improved over time after mixing as the
pozzolanic reaction of the amending agents and curing/hydration process
progressed, reducing moisture content and increasing strength. By allowing the
initial mix to sit overnight, it was possible to compare the workability of partially
cured material with the fresh material mixed on May 3, 2000.

The PROPAT®-amended material was delivered to the test plot in trucks, off-
loaded, and placed in 10- to 12-inch-thick loose lifts with a front end loader.
Once the lift was graded, it was compacted with a rubber-tired vibratory drum
roller (CAT C5-563C). A pad with dimensions of approximately 55 by 85 feet
with 3 to 1 side slopes was built up in this manner. Ultimately, the compacted

thickness of the pad was approximately 2.5 feet.

Most of the material was placed on the test pad throughout the day of May 3,
2000. The workability of the 16-mix material amended the afternoon before did
not appear to be significantly different from the 16-mix material amended on
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May 3. The 20-mix seemed only marginally stiffer than the 16-mix, and there
also seemed to be no significant difference in the workability of the two mixes as
they were placed on the pad. Some of the 20-mix amended during the
afternoon of May 3, about 50 cy, was left at the processing facility to cure
overnight. When it was placed the next day, there appeared to be no change in
workability.

When the material was initially placed on the test pads, it was too soft to allow
the dump trucks to drive on it. The vibratory roller, however, was able to travel
across the placed material without sinking into it as the trucks did. Slight
pumping of the material was observed as the roller compacted it. On the
second day of material placement, when the final material was placed, the
compacted material had cured and hardened enough overnight to allow the
trucks to drive across it without sinking.

5.4.3 Field Tests

Sand cone and nuclear densometer tests were performed in the field on the
placed and compacted material on May 3 and 4, 2000. Both tests measure the
in-place density of the placed material. Because of the heterogeneous nature of
the PROPAT®, the ability of the nuclear density testing equipment to perform
accurately in PROPAT®-amended sedimen_t was uncertain. Therefore, the sand
cone method of determining field density was aiso used.

In-place wet density of the amended material ranged from 112 to 124 pcf with
an average of 117 pcf when measured by the sand cone method (Table 1).
Based on water contents measured in the laboratory, in-place dry density of the
material ranged from 74.2 to 80.5 pcf. These results compare favorably with the
maximum dry densities obtained during modified Proctor testing as described in
the following sections. This supports the field observations that the material
could be easily worked and compacted with standard earth-moving equipment.
During full-scale placement of PROPAT®-amended sediment, it will be possible
to obtain near optimum compaction, densities, and strengths using standard
earth-moving equipment and employing routine soil placement and compaction
procedures.

MNuclear density test results ranged from 74.3 to 79.2 pcf. These values compare
well to the dry densities measured by the sand cone method. However, water
contents as measured by the nuclear density testing equipment were
significantly underestimated. Laboratory water contents of material removed for
the sand cone tests were approximately 45 to 50 percent while the nuclear
densometer measurements were on the order of 35 percent. These results
indicate that the nuclear densometer can be used during full-scale placement to

Hart Crowser

Page 14

J-4924-18, December 22, 2000




track compaction of the material. However, a correction curve will need to be
developed if water contents are also tracked with the nuclear densometer. In
addition, periodic sand cone measurements should be made as a check on the
nuclear densometer.

5.4.4 Surveying and Volume Determinations

Local survey control for the test plot was established by CTl and Hart Crowser
following plot preparation. The test plot area elevations were surveyed with a
self-leveling level on May 2, 2000, prior to the placement of any material. An

area 115 by 85 feet was surveyed in a grid pattern to establish pre-placement

elevations to be used in the determination of the volume of material placed.

On May 11, 2000, the completed test plot was resurveyed by CTl and Hart
Crowser. Post-placement elevations were determined on the placed material at
the top of slope and at the toe of slope of the placed material. Survey data were
reduced by CT1, and the volume of compacted material placed was computed.
The measured quantity of compacted material placed was 485 cy.

The material processed from the pug mill was placed at the demonstration area.
Based on conveyor load cell measurements, 817 tons of material were
processed and subsequently placed. Using this measured weight and the
surveyed volume of placed material, the in-place wet density can be calculated
to be approximately 125 pcf. This calcufated value compares favorably to the in-
place wet densities {an average of 117 pcf) measured in the field with the sand
cone.

As expected, the quantity of PROPAT®-amended sediment placed on the test
plot is greater than the quantity of un-amended sediment that went into the
processing stream. Based on the average ratio of the mixes, 30% PROPAT®
and 18% fly ash and 18% KS60, the total weight of the PROPAT®-amended
sediment produced can be calculated based on the weight of the sediment
processed, 496 tons. This theoretical weight of PROPAT®-amended sediment,
823 tons, is within 1% of the measured amount produced, 817 tons.

The volume of PROPAT®-amended sediment produced was also greater than
the estimated volume of un-amended sediment added to the process stream.
However, the relationship between the two volumes is not as easily determined
as the relationship between the two weights. The uncertainty associated with
the estimated volume of un-amended sediment is one complicating factor (see
Section 5.1). However, the interaction of the additives with the water associated
with the sediment, the changes in pore volume resulting from those reactions,
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and the amount of compaction applied as the material was placed also
complicate the volume relationships.

For this test program which produced in-place material with wet densities
averaging 117 pcf, the volume of material on the test pad, 485 cy, is
approximately 1.17 times greater than the estimated volume of un-amended
sediment (413 cy) added to the process stream. Due to the uncertainty in the
estimated volume of sediment added to the process, as discussed above, the
ratio of the increase in volume for this test program may vary from 1,11 to 1.25,
The estimated increase of volume of the dredged material for this particular
recipe of additives, including 30 percent PROPAT®, is approximately 1.17.

5.'5 Monitoring during Mixing and Placement

Dust monitoring using a MIE Miniram Real-Time Aerosol Monitor was
undertaken during the mixing and placing of the PROPAT®-amended material.
Routine measurements of dust levels were taken using this portable equipment.
All readings remained well below the action level of 7.5 mg/m? established in
the Health and Safety Plan (Hart Crowser, 2000b). No significant dust was
noted in the vicinity of the processing equipment or at the demonstration area.

Personal monitoring for possible airborne contaminants of concern was also
undertaken. On May 3, 2000, during the mixing and placement operations, a
calibrated sampling pump was worn by the Hart Crowser field representative
and samples were collected following established protocols. After the
prescribed period of monitoring, the filters were removed from the sampling
pump and sent to {aboratory for analysis for selected metals and PCBs. The
analytical results showed that none of these constituents were detected in the
samples {see Appendix B).

These monitoring results, and the field observations of the mixing and placing
operations, demonstrate that pug-mill mixing and placement using standard
earth-moving equipment can be accomplished without exposing workers or
surrounding properties to dust above levels of concern. Consequently, airborne
exposure to any of the potential contaminants of concern is also unlikely as
demonstrated from the results of the personal air monitoring undertaken.

5.6 Monitoring and Site Cleanup

Hart Crowser and HNSE personnel continue to inspect the demonstration area
and test plot on a routine basis. The PROPAT®-amended sediment remains
hard and compacted. Pieces of PROPAT® exposed at the surface of the test
plot appear to have remained in place. There is no evidence of erosion of -
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sediment or PROPAT® from the surface or slopes of the test plot by rain runoff
and no accumulations of sediment or PROPAT® have been observed where the
silt fencing filters runoff. During dry and windy periods, no dust or materials
have been observed blowing from the exposed surface of the test plot. There
does not appear to have been any changes in the elevation of the test plot.

The pilot plot will remain in-place until placement of material at the Port Liberté
site begins. Then the pilot project material will be removed and placed with the
full-scale PROPAT® placement. Currently, it is anticipated this will occur in the
spring of 2001. Site cleanup will include removal of all amended material and
construction debris. The site will be graded and restored to pre-project
conditions.

6.0 PILOT PROGRAM - MATERIAL TESTING

Physical and environmental testing of the PROPAT®-amended sediment was
undertaken as part of the Pilot Program. In addition to the field tests described
in the preceding section, a number of laboratory tests were compieted to
evaluate the performance of the material, to document its ability to satisfy the
specific criteria established by LNDC for material placed at Port Liberté, and to
support the LNDC and future AUD applications to the NJDEP. |n addition, a
number of replicate samples were subjected to each test so that variability in
performance of the final product could be established with some level of
statistical confidence.

6.1 Sampling Preparation

As described in Section 5.3, the PROPAT®-amended material was conveyed on
the radial stacking conveyor from the pug mill and stacked in piles prior to being
loaded in trucks and taken to the demonstration area. All samples were
collected from the stacked material. The samples were collected at random
locations within the piles throughout the processing period. Samples were
divided equally between the 16-mix material and the 20-mix material.

Bag samples were collected by placing the processed material into sample
containers with no compaction. These samples were used for the modified
Proctor testing, the resilient maodulus testing, and for water content
determinations. Jar samples were also collected for the environmenital testing.
Some compaction took place as the jar was filled to capacity, but no attempt
was made to obtain a high level of sample compaction.
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Standard 2- and 3-inch-diameter concrete test-cylinders were collected for
compressive strength and permeability testing. Material was placed in the
cylinders in “lifts.” Each “lift” was compacted in the field with a tamping rod
folowing procedures similar to those used when forming cylinders in the Bench-
Scale testing. The cylinders were sealed, labeled, and stored for shipment.

Standard documentation and chain of custody paperwork were completed for
the samples (Hart Crowser, 1998b). The 2- and 3-inch-diameter cylinders, jar
samples, and selected bag samples were sent to the Hart Crowser laboratory in
Seattle, Washington, for geotechnical analyses. Samples that were subjected to
the environmental analyses were also sent to the Hart Crowser laboratory where
they were allowed to cure for at least 28 days before they were shipped for
environmental analyses to Severn Trent Laboratory (formerly Quanterra) in
Pittsburgh, Pennsylvania. Bulk samples of material were also taken to the Valley
Forge Laboratories, Inc. in Devon, Pennsylvania, where modified Proctor and
resilient modulus testing was performed.

6.2 Physical and Geotechnical Testing

6.2.1 Grain Size

A sample of the un-amended sediment was collected from the barge after
dewatering and submitted for grain size analysis (Appendix C}. The sample was
predominantly silt, 79.3 percent, with 14 percent clay and 6.6 percent sand.
This is similar to the samples analyzed during the 1999 characterization of the
Claremont Channel sediments (WDPA, 1999, Appendix D). Characterization
samples CC-PA-09 and CC-PA-10, the samples collected nearest the area
dredged for the Pilot Program, were reported to have similar clay contents (9 to
13 percent} but slightly greater silt contents {82 to 86 percent).

6.2.2 Water Content

Water contents of the un-amended sediment as well as the 16-mix and 20-mix of
PROPAT®-amended sediment were measured {(ASTM D 1557}). Water content
as reported throughout this report is the weight of water in the sample divided
by the weight of dry soil, expressed as a percent.

Field measurements were also made using a microwave to dry the-soils.

‘However, these readings resulted in watér contents systematically lower than the

laboratory measurements, indicating drying in the microwave was not as
complete as necessary during the field effort. The favorable performance of the
16-mix and 20-mix did not require changes in the mix proportions to improve
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workability as the Pilot Program was underway. Consequently, determining
water contents in the field was not critical to the outcome of the field activities,

Un-amended Sediment. Two samples of sediment were collected from the
dredge bucket as the material was placed in the scow. Water contents were
187 and 194 percent. While the field notes do not indicate that free water was
collected along with the sediment samples, there was no attempt to decant free
water from the samples.

Following dewatering of the sediment at the CTl facility, 11 additional samples of
the un-amended sediment were collected and submitted for water content
analysis (Table 2). Water content ranged from 178 to 157 percent with an
average of 166 percent. These results indicate that there was some reduction in
the water content as a result of the material standing in the barge for over 24
hours and then the removal of 1,500 gallons of free water at the top of the
barge.

PROPAT®-amended Sediment. Table 3 presents the results of water content
measurements at the time of mixing for 16-mix and 20-mix samples. The
addition of relatively dry PROPAT® and the amending agents significantly
reduced the water content of the mixes as expected. This large reduction in
water content is a major factor in improving the workability of the material.
Similar variability is seen in the water content of both the 16-mix and the 20-mix
samples after they have cured for 28 days. This likely reflects the range in water
content seen in the un-amended sediment (Table 2} as well as the somewhat
heterogeneous nature of the PROPAT®. However, in all samples there is the
large reduction in water content needed to make the PROPAT®-amended
sediment workable.

Water contents were measured at varying times after the initial mixing of the
samples to determine if there was a systematic change in water content as the
samples cured. No clear trend can be seen in either mix over time,

When the 16-mix is compared to the 20-mix, no clear difference in the water
content is seen. The average water content of the 20-mix is marginally higher
than that for the 16-mix even though more dry materials have been added.
However, there is significant variability within each mix, and a Student’s t-test of
-the_means_indicates no_significant.difference. _Similar ranges in water content
should be expected during the full-scale demonstration.
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6.2.3 Unconfined Compressive Strength

Unconfined compressive strength was measured for both 16-mix and 20-mix 3-
inch cylinders in the Hart Crowser geotechnical laboratory. Standard
procedures for unconfined compressive strength testing of concrete cylinders
were followed (ASTM D 2166).

Wet densities of the cylinders were determingd when received at the laboratory
(Table 4). While a standard procedure was followed for filling and compacting
each cylinder in the field (Section 5.3), some variability due to field conditions
was expected. This would be especially true if the degree of tamping had been
especially more or less. Cylinders with wet densities near the average were felt
to be more representative than a cylinder at either extreme. Since unconfined
compressive strength is, in part, dependent on the amount of material
compaction, cylinders with wet densities near the mean were selected for
testing.

Five T6-mix cylinders and five 20-mix cylinders were tested. These cylinders
were cured at ambient temperatures for 28 days, the typical curing period used
in concrete testing. The 28-day curing criteria is also specified in the PADEP
Beneficial Use Order issued to CTI for the placement of amended dredged
materials at the PA Mines Demonstration Site, "Bark Camp."

Table 5 presents the results of the compressive strength testing. The samples
exceeded the minimum compressive strength criteria (30 psi) established by
LNDC. Samples of the 16-mix had strengths ranging from 46 to 70 psi. Average
strength of the 16-mix was 60 psi. The 20-mix samples ranged in strength from
54 to 110 psi with an average of 75 psi. The PADEP Beneficial Use Order
criteria is less than or equal to 35 psi.

The 20-mix is stronger than the 16-mix, and the difference in the averages is-
statistically significant at the 90% level. This suggests the additional KS60 and fly
ash improves strength, but there remains a substantial amount of variability.
Both mixes surpass the strength criteria for the LNDC; however, if higher
strengths are needed for other applications, the observed variability must be
taken into account in addition to the average strength attained.

6.2.4 Modified Proctor Tests

Moadified Proctor compaction tests (ASTM D 1557} were performed on bulk
samples of the 16-mix and 20-mix sent to Valley Forge Laboratories. Five tests
were performed on each mix over time to determine if the curing process
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significantly changed the optimum moisture or maximum dry density {Table 6).
Individual modified Proctor curves are presented in Appendix C.

No trend in optimum maoisture or maximum dry density is seen in either mix with
time. While the average maximum dry density achieved by the 16-mix is slightly
greater than for the 20-mix, the differences are not statistically significant.

Optimum moisture {as it relates to the Modified proctor tests), approximately 31
percent for both mixes, is lower than the water contents measured in the
compacted cylinders (approximately 46 percent) or seen in the compacted
material in the field (49 percent). This indicates PROPAT®-amended sediment
will be placed wet of optimum during the full-scale demonstration. Hence, it
may be prudent to allow the amended material to cure for an adequate period
of time, since as the material cures, the moisture content decreases and
becomes closer to the modified Proctor optimum moisture content determined
for a given sediment recipe.

Dry densities (74 to 81 pcf) in the field, as measured by the sand cone and
nuclear densometer, are similar to maximum dry densities (73 to 81 pcf) from
the modified Proctor testing. These results, when combined with the strength
results, indicate placing the material wet of optimum will not adversely affect
performance of the fill.

6.2.5 Resilient Modulus Testing

The resilient modulus was determined for the PROPAT®-amended sediment at
the request of the NJDEP. The resilient modulus of the material is used for the
design of flexible pavements subjected to moving wheel loads. The test to
determine the resilient modulus consists of applying a repeated axial deviator
stress of fixed magnitude, duration, and frequency to a specimen. The resilient
modulus is defined as the dynamic deviator stress (the repeated axial stress)
divided by the resilient (recovered) strain. It is the dynamic stress strain
relationship.

The 16-mix and 20-mix samples were tested in accordance with AASHTO
TP-46-94. Results are presented in Table 7. Significant variability is seen
between individual samples. This is likely related to the heterogeneity of the
PROPAT®. The relatively small size of the molded sample when compared to
the size of some of the PROPAT® pieces was observed to contribute to this
variability (Appendix C). In those samples with the lowest resilient modulus
values, cracking appeared to develop along the larger or fonger pieces of
PROPAT®. Qverall, there appears to be no significant difference between
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material cured for 7 or 28 days. There is little difference between the 16-mix
and the 20-mix.

Subgrade soils are classified as fair for roadbed support of flexible pavements for
low-volumes roads by AASHTO when the resilient modulus is 4,500 psi. If a
subgrade soil is considered fair, a thicker pavement section will be needed than
if the soil was classified as good or very good. Our results show an average
value (7- and 28-day cured samples) of 4,552 psi for the 16-mix and 4,267 psi for
the 20-mix. These values fall within the range of fair for roadbed soil in US
Climatic Region Il, which includes New Jersey.

6.2.6 Specific Gravity

Table 8 presents the results of specific gravity tests on the 16-mix and 20-mix.
Testing followed ASTM D 854. The range in specific gravity for each mix is
similar and the means are the same, 2.41. The increased percentages of fly ash
and KS60 appear to have no impact on specific gravity.

6.2.7 Hydraulic Conductivity

Hydraulic conductivity results for 16-mix and 20-mix 3-inch cylinders are
presented in Table 9. Testing was done at the Hart Crowser gectechnical
laboratory and at Valley Forge Laboratories following ASTM D 5084. Cylinders
were selected for testing with wet densities near mean values, as described in-
Section 6.2.3. The test cylinders had cured for at least 28 days prior to testing.

Hydraulic conductivity for the 16-mix ranged from a high of 5.1 x 10® cm/sec to
alow of 1.1 x 10® em/sec. The average hydraulic conductivity for the 16-mix
cylinders was 2.7 x 10° cm/sec. The range for 20-mix was from 6.8 x 10°® to

6.1 x 107 cm/sec, and the average was 2.9 x 10® cm/sec. Based on the
Student’s t-test, the mean values are not different. Therefore, the average
hydraulic conductivity is only slightly higher than LNDC's requirement for bulk
fill or a cap.

The Pilot Program results indicate that the greater variability seen during the
Bench-Scale testing is atypical. When the amending recipe remains relatively
consistent and equipment that can achieve thorough mixing is available,
variability in hydraulic conductivity is reduced and results are consistently in the
low 10 cm/sec range.
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6.3 Environmental Testing

Leachate and bulk chemistry are the two key environmental characteristics used
to evaluate the suitability of amended sediments for beneficial reuse. Bulk
chemistry of PROPAT®-amended sediment as well as of the individual
constituents (sediment, PROPAT®, and additives) was reported in the Bench-
Scale testing report (Hart Crowser, 2000c¢). Since the bulk chemistry of the
sediment (both amended and un-amended) has been sampled and analyzed
repeatedly, it was not resampled and reanalyzed as part of the Pilot Program.
The results of the amended sediment obtained during the previous work are
considered representative of the pilot phase amended sediment. While the
concentration of the majority of the chemical constituents analyzed were below
the NRSCC, arsenic and total PCBs did exceed the NRSCC in the PROPAT-
amended samples. The concentration of arsenic slightly exceeded the NRSCC
(1.2 times the NRSCC). The concentration of total PCBs was 3.5 times the
NRSCC. The PROPAT®-amended sediment will be placed underneath 2 to 4
teet of turf-supporting soil, and contact with the amended sediment is not
expected once it has been placed. The risk of exposure to the amended
sediment is unlikely. Leaching of PCBs, as indicated by analytical results from
bench-scale testing, does not occur above the GWQS. Leaching of arsenic at
concentrations above the GWQS does occur, but appears to occur in a limited
time frame.

Two leaching tests were performed, the modified Multiple Extraction Procedure
(MEP) and the ANSI 16.1 leaching test (ANS, 1986). The resulting leachate was
submitted for the following chemical analysis.

Total suspended solids (TSS) (EPA Method 160.2);

Total organic carbon (EPA Method 9060);

Total metals (EPA Method 200 series);

Pesticides/PCBs (EPA Method 8081/8082);

Semivolatile organics (EPA Method 8270); and

Polychlorinated dibenzo-p-dioxins and dibenzofurans (dioxins/furans) (only
in leaches 1 and 7) (EPA Method 8290).

vvyvvyvYyy

The data quality review is presented in Appendix D.

6.3.1 Modified MEP Testing

The feaching procedure used by the NJDEP Office of Dredging and Sediment
Technology in its evaluation of dredged material is the modified MEP test. Three
samples of PROPAT®-amended sediment were subjected to this test. Multiple
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samples were tested to establish the level of variability to be expected during the
fullscale placement based upon a statistical degree of confidence.

Only.one mix, the 16-mix, was used for the modified MEP testing. Because of
the lower percentage of fly ash and KS60, it was expected that, if there were any
difference, the 16-mix, which has fewer amending agents and is, therefore,
probably not as solidified as the 20-mix, would be more likely to leach chemical
constituents than the 20-mix. The geotechnical testing reported in Section 6.2
confirms there is little physical difference between the two mixes. Consequently,
the results for the 16-mix should adequately characterize resuits anticipated for
the 20-mix and similar mixes.

Table 10 presents the analytical results for the modified MEP leachate samples.
Total PCBs are not detected in any samples. Semivolatiles and pesticides are
also undetected except in several rare instances where concentrations are well
below the GWQS.

Of the metals detected, aluminum, arsenic, and sodium are detected at
concentrations above the GWQS. Aluminum is detected at high concentrations
in the sediment, PROPAT®, and additives (Hart Crowser, 2000c). Aluminum
solubility increases with pH above neutral due to the formation of AIO;. The
addition of more alkaline additives, which hélps reduce the solubility of most
metals, likely contributes to the higher sblubility of aluminum. The
concentrations of arsenic exceed the GWQS in Days 6 and 7 with a maximum
exceedence of 1.3 times the GWQS for arsenic. Arsenic is a mobile metal that
frequently leaches out of sediment. The analytical results of the ANSI test
(Section 6.3.1) indicate that arsenic may leach out of the amended sediment at
concentrations above the GWQS but at concentrations that only slightly exceed
the GWQS and only for a limited period. The high concentrations of sodium are
a result of saltwater wash out, as the sediments are from an estuary. The
concentrations of sodium only exceed in the Day 1 leach and are not expected
to be an environmental risk.

Dioxin results for the first and seventh leach are presented in Table 11, Except
for one estimated value, the dioxins were non-detect.

Table 12 presents the mean values for metals in the modified MEP leaches and

thestandard deviations. Measurement of central tendency and variability of the

other parameters is of little value when most results were non-detect.
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6.3.2 ANS! 16.1 Leaching Test

The N)DEP Office of Innovative Technology and Market Development has
adopted the ANSI 16.1 leaching test as the standard for evaluating materials that
will be placed in the environment. This standard has been adopted by a number
of states and is used routinely by the international community. The ANSI 16.1
method quantifies the leaching characteristics of dredged material when
exposed to deionized water (ANS, 1986). This method calculates the release of
contaminants of concern from dredged material on a long-term basis (3 months)
in a defined leachant. The NJDEP will use the analytical results to model the
leachability index of the PROPAT®-amended sediment.

In the ANS1 16.1 test, deionized water is used as the leachant rather than the
acidic leachant of the modified MEP test. The amended sediment sample being
subjected to the leachant is left intact rather than being crushed as it is prior to
the modified MEP test. Finally, the leaching period is much longer. Extracts of
the leachate are taken at eight times over a total of 90 days rather than the
seven times over a total of seven days for the modified MEP test.

As discussed in Section 6.3.2, only 16-mix samples were subjected to the ANS|
16.1 test. Three samples were tested to examine potential variability in the rates
of leaching.

Table 13 presents the analytical results for the ANSI 16.1 leachate samples. For
these three samples and their leaches, total PCBs are not detected. Semivolatiles
and pesticides are also undetected except in several rare instances where their
concentrations are well below the GWQS. Because of this trend in the first
seven leaches, as agreed to with NJDEP, these parameters were not analyzed for
in the last leach.

Of the metals detected in the leachates, aluminum, antimony, arsenic, and
sodiurmn were at concentrations exceeding the GWQS. Aluminum is detected at
high concentrations in the sediment, PROPAT®, and additives (Hart Crowser,
2000c). Aluminum solubility increases with pH above neutral due to the
formation of AIO,. The addition of more alkaline additives, which helps reduce
the solubility of most metals, likely contributes to the higher solubility of
aluminum. Although the concentration of aluminum is greater than the GWQS
in all samples, the concentration does decrease in leaches 7 and 8, the last two
leaches (Figure 2). The concentrations of arsenic exceed the GWQS in leaches
6 and 7 for all samples and leach 8 for one sample, with a maximum
exceedence of 1.5 times the GWQS for arsenic. Arsenic is a mobile metal that
frequently leaches out of sediment. The general trend of the ANSI arsenic data
shows an initial increase in arsenic concentrations and a decrease at the end of
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the test (Figure 3). These results indicate that arsenic may leach out of the

. amended sediment at concentrations above the GWQS but at concentrations

that only slightly exceed the GWQS and only for a limited period.

The concentration of antimony tends to increase until feach 6 and then
decreases. Antimony was detected in the procedure blank as a result of
laboratory contamination. The high concentrations of sodium are a result of
saltwater wash out, as the sediments are from an estuary. The concentrations of
sodium generally decrease from leach 1 to 8 and are not expected to pose an
environmental risk.

Dioxin results for the first and seventh leach are presented in Table 14. Dioxins
were not detected in any of the samples.

Table 15 presents the mean values for metals in the ANSI 16.1 leaches and the
standard deviations. Measurement of central tendency and variability of the
other parameters is of little value as most results were non-detect.

7.0 PILOT PROGRAM CONCLUSIONS

Results of the Pilot Program demonstrate that PROPAT®-amended sediment
generally meets the geotechnical and environmental criteria in the field. Both
the unconfined compressive strength and unit weight of the PROPAT®-amended
sediment met the criteria. The PROPAT®-amended sediment was also workable
and manageable by standard earth-moving equipment and appears to have
sufficient strength and elasticity to be suitable as backfill.

PROPAT®-amended sediment contains total PCBs and arsenic at concentrations
above the NRSCC, although PCBs do not exceed the GWQS in the PROPAT®-
amended sediment leachate. However, since the PROPAT®-amended sediment
will be placed underneath a 2 to 4 feet of soil, direct contact is not expected and
these constituent concentrations should not pose a risk. The concentration of
some metals (aluminum, antimony, arsenic, and sodium) exceed the GWQS in
the PROPAT®-amended sediment leachate.

8.0 RECOMMENDATIONS FOR FULL-SCALE PLACEMENT AND MONITORING

Two mixes, a 16-mix and a 20-mix, were tested in the Pilot Program. Both mixes
performed comparably and generally met the geotechnical and environmental
criteria. We recommend use of the 16-mix in the full-scale project. The 16-mix
will be more economically feasible than the 20-mix.

Hart Crowser
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During this program, we observed that initially rubber-tired dump trucks could
not go onto the amended sediment when it was placed. The material was too
soft and the truck would sink. After a 24-hour period, the trucks operated
normally on the material. This is an important factor in temporary road designs
for construction purposes. Trucks will not be able to travel on the material when
the material is wet and just placed. Time for the curing process to occur will be
necessary. The amount of time that the material will need to cure for vehicle
traffic will depend on a variety of factors, such as the actual mix used, whether
the material has been in a stockpile for awhile, and the weight and type of the
vehicle.

F:\docs\jobs\492418\PROPAT12-13-00.doc
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Table 1 - Pilot Program Demonstration Area Field Densities for PROPAT®-Amended Sediment

Dry Water
Test Date Instrument Density | Content
: in pcf in %
5/3/2000 ]Sand Cone 79.4 48.4
5/3/2000 |Sand Cone 75.4 48.4
5/4/2000 }Sand Cone 805 50.0
5/4/2000 |Sand Cone 74.2 50.0
5/3/2000 |Nuclear Density 75.6 347
5/3/2000 |Nuclear Density 77.8 33.2
5/3/2000 |MNuclear Density 78.3 326
5/3/2000 |Nuclear Density 74.3 340
5/4/2000 {Nuclear Density 76.2 35.9
5/4/2000 [Nuclear Density 76.7 359
5/4/2000 jNuclear Density 76.1 35.3
5/4/2000 |Nuclear Density 79.2 30.6
5/4/2000 jNuclear Density 75.8 339
5/4/2000 |Nuclear Density | 77.1 335
5/4/2000 iNuclear Density 79.2 40.2

492418\Pilot Table 1 Field Densities.x!s
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Table 2 - Pilot Program Water Contents for Un-amended Sediment

Water

Sample ID Mix Content in

%
S 0503 T 1 | Un-amended Sediment 158.0
S 0503 T 2 | Un-amended Sediment 163.0
S 0503 T 3 | Un-amended Sediment 178.0
S 0503 R 1 | Un-amended Sediment 176.0
S 0503 T 4 | Un-amended Sediment 162.0
S 0503 T 5 | Un-amended Sediment | 1640
S 0503 T 6 | Un-amended Sediment 158.0
S 0503 T 7 | Un-amended Sediment 165.0
S 0502 T 8 | Un-amended Sediment 157.0
S 0502 T 9 | Un-amended Sediment 167.0
S 0502 T 10| Un-amended Sediment 174.0 .

Total Number of Samples 11

Average 16563.6%

Median 16400.0%

Standard Deviation 7.393

Note: 1. Water content = Weight of water/Weight of dry soil
492418\PilotTables2&3WaterContent.xis
Hart Crowser Page 31
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Table 3 - Pilot Program Water Contents for PROPAT®-Amended Sediment

. Days Water ' . Days Water
Samplie ID Mix Content Sample ID Mix Content
Cured |-, Cured .
- in% in%
P 0503 B 30:16:16 ] 1 | 433 P 0503 B 302020 | 1 48.0
P 0503 B 301616 | 4 452 P 0503 B 30:20:20 4 50.2
P 0503 B 30:16:16 7 54.9 P 0503 B 30:20:20 7 65.9
P 0503 B 30:16:16 22 447 P 0503 B 30:20:20 22 436
P 0503 B 30:16:16 28 B R P 0503 B 30:20:20 28 51.9
P 0502 C3 t | 30:16:16 28 43.0 P 0503 C3 16| 30:20:20 77 45.5
P 0502 C3 2| 316:16 29 46.0 P 0503 €3 18] 30:20:20 79 41.0
P 0502 C3 3] 30:16:16 28 47.0 P 0503 €3 19| 30:20:20 79 50.0
P 0503 C3 4 | 30:16:16 3Q 50.0 P 0503 C3 20) 30:20:20 28 48.5
P 0503 C3 5} 30:16:16 28 494 P 0503 C3 21] 30:20:20 28 495
P (0503 C3 7| 30:16:16 28 492 P 0503 C3 22] 30:20:20 28 50.2
P 0503 C3 8| 30:16:16 77 423 P 0503 C3 24] 30:20:20 39 47.0
P 0503 C3 9| 30:16:16 28 457 P 0503 C3 26| 30:20:20 28 49.8
P 0503 C3 10| 30:16:16 36 419 P 0503 C3 28] 30:20:20 77 36.9
P 0503 C3 11] 30:16:16 39 50.0 P 0503 C3 30| 30:20:20 77 29.1
P 0503 P 1| 30:16:16 4 48.4 P 0503 C3 31] 30:20:20 28 46.0
P 0503 P 2| 30:186:16 4 498 P 0504 P 1| 30:20:20 4 50.6
P 0504 P 2 | 30:20:20 4 50.0
Number of 16 Mix Samples 17 Number of 20 Mix Samples i8
Average 46.0 Average 47.4
Median 46.0 Median 49.0
Standard Deviation 5.1 Standard Deviation 7.6
Probability Associated with a Student's t-Test = 0.258
Total Number of 3amples 35
Average 46.7
Median 48.0
Standard Deyiation 6.3
Notes: 1. 30:16:16 - 30% PROPAT® by weight of sediment

16% KS60 by weight of sediment

16% Fly ash by weight of sediment

2, 30:20:20 - 30% PROPAT® by weight of sediment
_20% K580 by weight of sediment

20% Fly ash by weight of sediment

3. Water content = Weight of water/Weight of dry soil

492418\PilotTables2&3WaterContent.xls
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Table 4 - Pilot Program Summary of Cylinder Densities for PROPAT®-Amended Sediment

2-inch Cylinders

Wet

Sample |Density in
Sample ID | Mix |Weightin ib pef
P-0502-C2 1 | 16 0.65 88.8
P-0502-C2 2 | 16 0.64 87.4
P-0502-C2 3 | 16 0.67 91.7
P-0502-C2 4 ; 16 0.66 90.3
P-0502-C2 5 | 16 0.63 86.4
P-0502-C2 6 | 16 0.68 93.1
P-0502-C2 7 | 16 0.69 95.3
P-0503-C2 1 | 16 0.73 99.9
P-0503-C2 2 | 16 0.68 929
P-0503-C2 3 | 16 0.72 98.9
P-0503-C2 4 | 16 0.71 97.8
P-0503-C2 5 | 16 0.68 93.3
P-0503-C2 6 | 16 0.70 96.6
P-0503-C2 7 | 16 0.68 93.5
P-0503-C2 8 | 16 0.64 88.4
P-0503-C2 9 | 16 0.66 9.4
P-0503-C2 10| 16 0.66 90.5
P-0503-C2 11 ] 16 0.68 3.8
P-0503-C2 121 16 0.68 93.5
P-0503-C2 13 16 0.68 94.1
P-0503-C2 15| 16 0.68 93.6
P-0503-C2 17 | 16 0.66 90.3
P-0503-C2 181 20 .65 89.7
P-0503-C2 19| 20 0.67 92.4
P-0503-C2 20| 20 0.63 86.0
P-0503-C2 21| 20| - 0.67 926
P-0503-C2 22| 20 0.64 884
P-0503-C2 23| 20 0.69 94.8
P-0503-C2 24 | 20 0.67 92.7
P-0503-C2 25| 20 0.64 87.4
P-0503-C2 26 | 20 0.64 88.4
P-0503-C2 27| 20 0.67 924
P-0503-C2 28 | 20 0.66 M3
P-0503-C2 29| 20 0.68 94 .1
P-0503-C2 30| 20 0.67 M6
P-0503-C2 31| 20 0.67 91.5
P-0503-C2 32} 20 0.68 93.8

Average Wet Density, pcf: 92.1

Std. Dev. 3.26

Number of Samples 37

Median 824

16 Mix - Average, pcf: 82.8

Std. Dev. 3.55

Number of Samples 22

Median 83.2

20 Mix - Average, pcf 91.2

Std. Dev, 2.61

Number of Samples . 15

Median 91.6

3-inch Cylinders
Wet
Sample |Density'in
Sample ID Mix |Weightin Ibj  pef
P-0502-C3 1 16 222 90.3
P-0502-C3 2 | 16 214 87.4
P-0502-C3 3 | 16 21 85.8
P-0502-C3 4 | 16 2.24 91.2
P-0502-C3 5 | 16 2.18 88.7 -
P-0503-C3 1 16 2.24 914
P-0503-C3 2 | 16 222 90.6
P-0503-C3 3 | 16 222 90.6
P-0503-C3 4 | 16 225 91.7
P-0503-C3 5 | 16 2.33 85.1
P-0503-C3 6 { 16 2.22 80.4
P-0503-C3 7 16 2.27 92.4
P-0503-C3 8 16 2.47 100.8
P-0503-C3 9 | 16 2.3 94.1
P-0503-C3 10 | 16 2.28 93.0
P-0503-C3 11 | 16 2.25 91.6
P-0503-C3 12 | 16 2.43 99.0
P-0503-C3 13 | 16 2.24 91.1
P-0503-C3 14 | 16 213 86.8
P-0503-C3 15 ] 16 2.35 95.8
P-0503-C3 16} 18 222 80.6
P-0503-C3 17 | 16 2.44 89.5
P-0503-C3 18 | 20 2.38 96.9
P-0503-C3 19| 20 2.3 94.0
P-0503-C3 20 | 20 2.32 94.6
P-0503-C3 21 | 20 2.30 93.8
P-0503-C3 22| 20 23 94.0
P-0503-C3 23 | 20 2.36 86.0
P-0503-C3 24 | 20 21 94.2
P-0503-C3 25 | 20 2.2¢9 93.4
P-0503-C3 26 | 20 2.32 84.3
P-0503-C3 27 | 20 2.30 93.7
P-0503-C3 28 | 20 236 96.2
P-0503-C3 29 | 20 2.35 95.5
P-0503-C3 30 | 20 2.23 90.7
P-0503-C3 3t | 20 2.32 94.4
Average Wet Density, pcf: 93.0
Std. Dev. 3.35
Number of Samples 36
Median 93.5
16 Mix - Average, pcf: 922
Std. Dev, KR:) |
Number of Samples 22
Median 91.3
20 Mix - Average. pcf: 94.4
Std. Dev. 1.50
Number of Samples 14
: Median 94.3

492418\Pilot Table 4 Cyfinder Densities.xls
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Table 5 - Pilot Program Unconfined Compressive Strengths for PROPAT®-Amended Sediment

. . Days |Strength in Dry W.et . Water
Sample ID Mix Mix Date | Test Date Cured . Density in | Density in] Content in
) u psi
pCf pcf %
P 0502 C3 1| 30:16:16 | 5/2/2000 5/30/2000 28 70.0 64.4 92.1 430
P 0502 C3 3| 30:16:16 | 5/2/2000 5/30/2000 28 46.2 60.0 88.2 47.0
P 0503 C3 5| 30:16:16 | 5/3/2000 5/31/2000 23 60.1 59.1 88.3 49.4
P 0503 C3 7| 30:16:16 | 5/3/2000 5/31/2000 28 53.7 62.4 93.1 49.2
P 0503 C3 9 30:16:16 | 5/3/2000 5/31/2000 28 70.3 65.7 95.7 45.7
P 0503 C3 20| 30:20:20 | 5/3/2000 5/31/2000 28 81.6 63.1 93.7 48.5
P 0503 C3 21] 30:20:20 | 5/3/2000 5/31/2000 28 66.3 62.6 93,6 49.5
P 0503 C3 22| 30:20:20 | 5/3/2000 5/31/2000 28 64.3 62.6 94.0 50.2
P 0503 €3 26| 30:20:20 | 5/3/2000 5/31/2000 28 54.3 62.7 93.9 49.8
P 0503 C3 31| 30:20:20 | 5/3/2000 5/31/2000 28] 109.6 63.7 93.0 46.0
16 Mix 20 Mix
Average Strength, psi 60.1 75.2
Standard Deviation 10.4 216

Probability Associated with a Student's t-Test = 0.097

~

Notes: 1, 30:16:16 - 30% PROPAT® by weight of sediment
16% KS60 by weight of sediment
16% Fly ash by weight of sediment

2. 30:20:20 - 30% PROPAT® by weight of sediment
20% K560 by weight of sediment
20% Fly ash by weight of sediment

3. Water Content = Weight of water/Woeight of dry soil

492418\Pilot Table 5 Compresive Strength.xls
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Table 6 - Pilot Program Modified Proctor Tests for PROPAT®-Amended Sediment

. Maximum | Natural
I . Days Opt.: mum Dry Water
Sample ID Mix Cured Mo:'ns:u re Density in | Content in
m %
pcf %
e — ——— — — — ——— —  —————— ———————————————— 1
P 0504 B | 30C:16:16 1 29.6 81.3 . 433
P 0504 B | 30:16:16 4 28.0 80.4 45.2
P 0504 B | 30:16:16 7 31.0 78.4 549
P 0504 B | 30:16:16 22 35.0 731 44.7-
P 0504 B | 30:16:16 28 284 79.6 315
0.0 0.0
P 0504 B | 30:20:20 1 338 77.8 48.0
P 0504 B | 30:20:20 4 276 78.7 50.2
P 0504 B | 30:20:20 7 341 747 659
P 0504 B | 30:20:20 22 294 77.2 43.6
P 0504 B | 30:20:20 28 363 73.8 519
. 16 Mix 20 mix
Average Optimum Moisture 3040.0% 3224.0%
Standard Deviation 2.8249 3.6046
Average Maximum Dry Density 78.56 76.44
Standard Deviation 3.23 2.09

Notes: 1. 30:16:16 - 30% PROPAT® by weight of sediment

16% KS60 by weight of sediment
16% Fly ash by weight of sediment

2. 30:20:20 - 30% PROPAT® by weight of sediment
20% KS60 by weight of sediment
20% Fly ash by weight of sediment

3. Water Content = Weight of water/Weight of dry scil

492418\Pilot Table 6 Proctor Tests.xls
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Table 7 - Pilot Program Resilient Modulus Results for PROPAT®-Amended Sediment

7-Day Cure - Oven dried

- Wet Dry
Sample ID Mix CDu Tésd R:;il:?t Density in | Density in
pcf pcf
— — ——
P 0502 B 1] 30:16:16 7 6,400 66.4 96.3
P 0502 B 2| 30:16:16 7 2,400 76.0 96.2
P 0502 B 3| 30:16:16 7 6,200 77.7 97.9
P 0503 B 6] 30:20:20 7 1,600 711 84.8
P 0503 B 7] 30:20:20 7 5,900 76.5 90.4
P 0503 B 8} 30:20:20 7 3,800 78.8 913
Average: 4,383
Std Dev. 2,083
28-Day Cure
. Wet D
Sample ID Mix Days | Resilient Density in Densli-ry in
Cured Mod.
pcf pcf
P 0502 B 1] 30:16:16 | 28 5,088 70.8 84.7
P 0502 B 2] 30:16:16 28 3,838 78.7 88.1
£ 0502 B 3| 30:16:16 28 3,384 78.8 85.7
P 0503 B 6] 30:20:20 28 5,864 76.1 90.0
£ 0503 B 7| 30:20:20 28 4,720 72.0 88.3
P 0503 B 8] 30:20:20 28 3,717 77.9 91.9
Average: 4,435
Std Dev. 951
Notes: 1. 30:16:16 - 30% PROPAT® by weight of sediment
16% K540 by weight of PROPAT® and Sediment
16% Fly ash by weight of PROPAT® and Sediment
2. 30:20:20 - 30% PROPAT® by weight of sediment
20% KS60 by weight of PROPAT® and Sediment
20% Fly ash by weight of PROPAT® and Sediment
492418\Pilot Table 7 Resilient Modulus.xls
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Table 8 - Pilot Program Sample Specific Gravity for PROPAT®-Amended Sediment
. . Days Specific
Sample ID Y P
P Mix Mix Date | Test Date Cared Gravity
P_0503 C3 11] 16 ] 5/3/2000 8-Jun 35] 2.42
P 0502 C2 2 16 5/2/2000 8-jun 36 237
P 0503 C3 4 16 5/3/2000 8-jun 35 2.45
P 0503 C3 24 20 5/3/2000 8-jun 35 242
P 0503 (C2 27 20 5/3/2000 8-Jun 35 2.48
P 0503 C2 25 20 5/3/2000 &jun| 35 233
16 Mix 20 Mix
Average Specific Gravity 2.41 2.41
Standard Deviation 0.040 0.075
Notes: 1. 30:16:16 - 30% PROPAT® by weight of sediment
16% KS60 by weight of sediment
16% Fly ash by weight of sediment
2. 30:20:20 - 30% PROPAT® by weight of sediment
20% KS60 by weight of sediment
20% Fly ash by weight of sediment
492418\Pilot Table 8 Specific Gravity.xls
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Table 9 - Pilot Program Hydraulic Conductivity for PROPAT®-Amended Sediment

Hydraulic
Sample ID Mix Test Date | Days Cured |Conductivity in
' cm/sec

[P 0503 €3 4] 30:16:16 6/1 T 29 1.10E06

P 0503 C3 8 30:16:16 7/27 85 1.78E-06

P 0503 C3 10 30:16:16 6/1 29 2.90E-06

P 0503 C3 11 30:16:16 6/8 36 5.10ED6

P 0503 C3 16 30:20:20 7/27 85 6.77E06

P 0503 C3 18 30:20:20 8/2 90 6.10E-07

P 0503 C3 19 30:20:20 7/27 85 1.40E06

P 0503 C3 24 30:20:20 6/6 34 2.40E-06

P 0503 C3 28 30:20:20 7/27 85 3.16E-06

P 0503 C3 30 30:20:20 7/27 a5 3.28E06

16 Mix 20 Mix

Average Hydraulic Conductivity, cm/sec 2.72E06 2.94E06

Standard Deviation 1.75E-06 2.14E-06

Probability Associated with a Student's t-Test = 0.436

Average Hydraulic Conductivity, cm/sec 2.85E06
Standard Deviation 1.89E-06

Notes:

1. 30:16:16 -

2. 30:20:20 -

30% PROPAT® by weight of sediment
16% KS60 by weight of sediment

'16% Fly ash by weight of sediment

30% PROPAT® by weight of sediment
20% KS60 by weight of sediment
20% Fly ash by weight of sediment

492418\Pilot Table 9 Hydraulic Conductivity.xls
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 1 of 18
l Lab ID: COF130163001 COF130162002 COF130163003 COF140259001
Sample ID: GWQS P-0503-G1 P-0503-G-5 P0503-C-8 P-0503-C-1
: Sample Date: 5/3/00 5/3/00 5/3/00 5/3/00
l Day 1 - Day1 Day 1 Day 2
Conventionals
Total Organic Carbon in mg/L 41.1 50.3 45.6 9.7
' Total Suspended Solids in mg/L au 4u 4U 4u
Total Cyanide in ug/L 10U 10u 10U 10U
Metals in pg/L
' Aluminum 200  5940] [ 2510 [ 3720] [ 4690|
Antimony 20 9.6 8.6 10.1 7.7
Arsenic 8 4.5 4.9 39 29
Barium 2000 223 138 184 81.7
. Beryllium 20 5U 5U 5U 5U
Cadmium 4 5U 5U 5U 5U
Calcium 125000 102000 109000 89900
l Chromium 100 349 49,5 40.6 29.3
Cobalt 50 U 50 U 50U 50U
Copper 1000 384 423 564 167
l Iron 300 100 U 8.8 103 10.8
Lead 10 3 U 3y JU Ju
Magnesium 22 453 293 5000 U
' Manganese 50 15 U 1.2 15 U 15U
Mercury 2 02U 02U 0.2u 02U
Nickel 100 68.9 77.8 92.2 9.9
' Potassium 69200 64500 73600 9170
Selenium 50 10.7 8.7 11 9.2
Silver 0.97 10 U 1 U ou
Sodium 50000[ 161000 [ 156000] | 186000] 17600
' Thallium 10 mnou 1ou 10U 10U
Vanadium 26.3 425 36.8 295
Zinc 5000 73U 3.4 U 31 u 53
l Pesticide/PCBs in pg/L
4,4-DDD 0.1 0.022 ) 0.05 UJ 0.05 U) 0.05 U
4,4-DDE 0.1 0.05 U) 0.05 U} 0.05 Ul 0.05 U
l 4,4-DDT 0.1 0.05 U) 0.05 U} 0.05 Ul 005 U
Aldrin 0.04 0.05 V) 0.024 ) 0.032 ) 0.017 |
alpha-BHC 0.02 0.05 U) 0.05-U) 0.05 U 0.05 U
' alpha-Chlordane 0.05 UJ 0.05 U] 0.05 U 0.05 U
Aroclor 1016 1 Uj 1 U) 1U) 1U
Araclor 1221 1 U 1 U 1U) 1 U
Il Aroclor 1232 1U] 1 Uj 1 U} 1T U
Araclor 1242 1 U) 1 UJ 1 UJ iu
Aroclor 1248 1 U) 1 U} 1 U 1U
Aroclor 1254 1 U] 1U) 1 U) 1U
Arocior 1260 1UJ 1 U] 1 U 1U
Total PCBs 0.5 1U) 1U) 1U) 1U
beta-BHC 0.2 0.05 Uj 0.05 V) 0.05 U) 0.05 U
delta-BHC 0.05 UJ 0.05 U) 0.05 U 005 U
Dieldrin 0.03 0.05 Uj 0.05 U} 0.05 Uj 005 U .
492418\HART1 1.xls
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 2 of 18
I Sample ID: CGwWQSs P-0503-G-1 P-0503-G-5 P-0503-G-8 P-0503-G-1
Sample Date: 5/3/00 5/3/00 5/3/00 5/3/00
Day 1 Day 1 Day 1 Day 2
l Endosulfan | 0.4 0.05 U) 0.05 UJ " 005 U 0.05 U
Endosuifan Il 0.4 0.05 U] 0.05 U] 0.05 UJ 0.05 U
Endosuifan sulfate 0.4 0.05 U 0.05 UJ 0.05 V) 0.05 U
' Endrin 2 0067) 0.09 | 0.078 § 0.05 U
Endrin aldehyde 0.05 UJ 0.05 UJ ~ 005U 0.05 U
Endrin ketone 0.05 UJ 0.05 UJ 0.05 U) 005U
l gamma-BHC (Lindane) 0.2 0.05 U} 0.05 Uj 0.05 UJ 005 U
gamma-Chlordane 0.0087 ) 0.05 UJ 0.05 U) 0.05 U
Heptachlor - 0.4 0.05 U) 0.037 ) 0.05 U) 005 U
Heptachlor epoxide 0.2 0.05 U) 0.05 U 0.05 UJ 0.05 U
I Methoxychlor 40 0.5 Ul 0.5 Ul 05 U] 05U
Toxaphene 3 2 U 2 1) 2y 2U
Semivolatiles in pg/L
' 1,2,4-Trichlorobenzene 9 10 Uy 10 UJ 10 U 10 U
1,2-Dichlorcbenzene 600 10 UJ 10 U 10 UJ 10U
1,3-Dichlorobenzene 600 10 UJ 10 UJ 10 Uj 10U
' 1,4-Dichlorobenzene 75 10 U) 10 UJ 10 Uj 10U
" 2,2%oxybis{1-Chloropropane) 300 10 U] 10 UJ 10 U) 10U
2,4,5-Trichlorophenol 700 10 UJ 10 U} 10 UJ 10U
l 2,4,6-Trichlorophenol 20 10 UJ 10 U 10 U 10 U
2,4-Dichlorophencl 20 10 Uj 10 Uj 10 U) 10U
2,4-Dimethylphenol 100 10 U} 10 U) 10 U) 10U
l 2,4-Dinitrophencl 40 50 U§ 50 U) 50U 50 U
2,4-Dinitrotoluene 10 10 U} 10 U} 10 U) 10 U
2,6-Dinitratoluene 10 10 UJ 10 U) 10U 10U
2-Chloronaphthalene 10 U) 10 UJ 10 U 10U
l 2-Chlorophenol 40 10 UJ 10 UJ 10 U] 10U
2-Methylnaphthalene 10 UJ 10 U} oY) 10U
2-Methylphenol 10 UJ 10 U) 10 UJ 10U
l 2-Nitroaniline 50 UJ 50 U) 50 U 50U
2-Nitrophenol 10 UJ 10 U) 10 U 10U
3,3"-Dichlorobenzidine 60 50 Uj 50 UJ 50 Uy 50U
' 3-Nitroaniline 50 Uj 50 U) 50 U) 50U
4,6-Dinitro-2-methylphenol 50 UJ 50 U} 50 U} 50U
4-Bromopheny! phenyl ether 10 UJ 10 U) 10 U} 10U
l 4-Chloro-3-methylphenol 10 U) 10 U) 10 U} 10U
4-Chloroaniline 10 UJ 10 U} 10 U} 10U
4-Chlorophenyl phenyl ether 10 UJ 10 UJ 10 U} 1oy
l 4-Methylphenol 10 U} 10 U) 10 U) 10U
4-Nitroaniline 50 S 50 U} 50 U) 50U
4-Nitrophenol 50 UJ 50 V) 50 UJ 50U
Acenaphthene 400 10 UJ 10 U) 10 U) 1mou
Acenaphthylene 10°U) 10U 10°U) 10U
Anthracene 2000 10 Uj 10 U] 10 U] 10U
Benzo{a)anthracene 10 UJ 10 U] 10 U) - 10U
Benzofa)pyrene 10 U) 10 UJ 10 U) 10U
Benzo(b)fluoranthene 10 U) 10 UJ 10U 10U

492418\HART11.xls

Hart Crowser Page 40
$4924.18, December 22, 2000




S B - B & I BN B N D D B B B e

-

Table 10 - Analytical Results for MEP Leachate Samples Sheet 3 of 18
Sample 1D: GWQS P0503-G-1 P-0503-C-5 P-0503-G-8 P-0503-G-1
Sample Date: 5/3/00 5/3/00 - 5/3/00 5/3/00

Day 1 Day 1 Day 1 Day 2
Benzo(ghi)perylene 10 U] 10 Uj 10 UJ 10U
Benzo(k)fluoranthene 10 Uj 10 U} 10 U) 100U
bis{2-Chloroethoxy)methane 10 UJ 10 UJ 10°U) 10U
bis(2-Chloroethyl) ether 10 10 U] 10 U) 10 U) 10U
bis(2-Ethylhexyl) phthalate 30 10 U] 10 UJ 10 U) 10U
Butyl benzyl phthalate 100 10 U) 10 UJ 10 U) iou
Carbazole 10 UJ 10 UJ 10 UJ 10U
Chrysene 10 UJ 10 UJ 10 U) mwou
Dibenz({a,h)anthracene 10 UjJ 10 U] 10 U) 10U
Dibenzofuran 10 UJ 10 U) 10 U) 10 U
Diethyl phthalate 5000 10 U) 10 U) 10 U) 10 U
Dimethyl phthalate 10 U} 10 UJ 10 Uj 10U
Di-n-butyl phthalate 900 10 UJ 10 U] 10 UJ 10U
Di-n-octyl phthalate 100 10 U) 10 UJ 10 U) 10U
Fluoranthene 300 10 UJ 10 UJ 10 U] 10U
Fluorene 300 10 Uj 10 UJ 10 UJ 10U
Hexachlorobenzene 10 10 Uj 10 U) 10 UJ 10 U
Hexachlorobutadiene 1 10 U 0 UJ 1o Uy o0 U
Hexachlorocyclopentadiene 50 50 UJ 50 U) 50 Uj 50U
Hexachloroethane 10 10 Uj 10 U} 10 U) 10U
Indeno(1,2,3-cd)pyrene 10 UJ 10 U) 10y 10U
Isophorone 100 10U 10 U) 10 U] ou
Naphthalene 300 10 U) 33} 10 U) 10U
Nitrobenzene 10 10 U] 10 UJ 10 UJ 10 U
N-Nitrasodi-n-propylamine 20 10 UJ 10 UJ 10 U] 10 U
N-Nitrosodiphenylamine 20 10 U) 10 U) 10 U) 10 U
Pentachlorophenol 1 50 U 50 U 50 50 U
Phenanthrene 10 U) 10 U] 10 U] 10 U
Phenol 4000 13 ) 13) 10 ) 10U
Pyrene 200 10 U) 10 Ul 10 UJ 10U
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Table 10 - Analytical Results for MEP Leachate Samples

Lab 1D:
Sample 1D:
Sample Date:

Conventionals
Total Organic Carbon in mg/L
Total Suspended Solids in mg/L
Total Cyanide in pg/L

Metals in pg/L
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Pesticide/PCBs in pg/L
4,4-DDD
4,4-DDE
4,4-DDT
Aldrin
alpha-BHC
alpha-Chlordane
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Total PCBs
beta-BHC
delta-BHC
Dieldrin

COF140259002 COF140259003 COF150298001

P-0503-G-5 P-0503-G-8 P-0503-G-1
5/3/00 5/3/00 5/3/00
Day 2 Day 2 Day 3
8.9 105 6
4 U 4 U 4 U
10 U 10U 10U
| 5300] [ 2930 | 4370]
9 9.5 81U
28 42 46
64.3 88.3 67.7 U
5U 5U 5U
5V 5U 5U
76300 81900 83500
216 23.1 22
50 U 50U 50 U
105 140 107
16.9 100 U 100 U
3U 3U ju
36.7 24 253U
15U 15U° 15U
02U 02U 02U
6.9 14.1 40U
7060 7780 2210
4.7 7.7 94
10U 10U 10U
14800 22100, 7940 U
10U 10 U 10U
3541 329 303
33 8.8 266 U
0.05 U 0.05 UJ 0.05 U
005U 0.05 UJ 0.05 U
0.05 U 0.05 U) 0.05 U
0.021 | 0.024 | 0.021
0.05 U 0.0059 J 0.05 U
0.05 U 0.05 U} 0.05 U
1uU 1 Uj 1U
1U 1 U] 1U
1U 1 U 1U
1TU 1y 1U
1U 1 Ul 1U
U 1T Ul LY,
1U Y 1uU
1u 1 Ul Ty
0.05 U 0.05 Ui 0.05 U
005 U 0.05 Uj 0.0039 )
0.05 U 0.05 Ui 005 U

Sheet 4 of 18

COF150298002
P-0503-G-5
5/3/00

Day 3

53
4U
10U

9.6
10 U
50U
5U
5U
69300
16.1
50U
62
100 U
3uU
313U
15U
02U
40 U
1450
8.3
10U
6910 U
1ou
315
105 U

0.05 U
005U
005 U i
0.019 ]
0.05
0.05

0.0
0.0
0.05

[ 5 R R e e e e T
cccgcCcCccgcccccc
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 5 of 18
Sample IC: P-0503-G-5 P-0503-G-8 P-0503-G-1 P-0503-G-5
Sample Date: 5/3/00 5/3/00 5/3/00 5/3/00

Day 2 Day 2 Day 3 Day 3
Endosulfan | 005U 0.05 V) 005 U 005 U
Endosulfan II 005 U 0.05 U) Q.05 U 005 U
Endosulfan sulfate 005 U 005 U 005 U 005 U
Endrin 005 U 0.01 ] 0.05 U 0.05 U
Endrin aldehyde 0.05 U 0.038 ) 0.05 U 0.05 U
Endrin ketone 0.05 U 0.05 U} 0.05 U 0.05 U
gamma-BHC (Lindane) 0.05 U 0.05 UJ 0.05 U 0.05 U
gamma-Chlordane ‘ 0.05 U 0.05 U 005 U 0.05 U
Heptachior 0.05 U 0.05 U] 0.05 U Q.05 U
Heptachlor epoxide 0.05 U 0.05 U) 0.05 U 0.05 U
Methoxychlor 0s U 0.5 UJ 05U 05U
Toxaphene 2U 2 U 2U 2 U
. Semivolatiles in pg/L
1,2,4-Trichlorobenzene 10 U 19 U 10U o v
1,2-Dichlorobenzene x 10U 10U 10U mou
1,3-Dichlorobenzene 10U 1ou 10U 10U
1,4-Dichlorobenzene 10U 10U 10U 1ou
2,2"oxybis{1-Chloropropane) 10 U 10U 10U 10U
2,4,5-Trichlorophenol 10 U 10U 10U 10y
2,4,6-Trichlorophenol 10U 10U 10U 1mu
2,4-Dichlorophenol 10U 10U 10U 10U
2,4-Dimethylphenol 10U 10U 10U U
2,4-Dinitrophenol 50U 50U 50U 50U
2,4-Dinitrotoluene 10U 10U 10U 10U
2,6-Dinitrotoluene 10U 10U 10U 10U
2-Chloronaphthalene 10U 100U 10U 10U
2-Chlcropheno! 10U 10U 10U 10U
2-Methylnaphthalene 10U 10u 10U 10U
2-Methylphenol 10U 10U 10U 10 U
2-Nitroaniline ' 50U 50 U 50U 50 U
2-Nitrophenol 10U 10U 10U nou
3,3"-Dichlorobenzidine 50U 50 U 50 U 50 U
3-Nitroaniline 50 U 50U 50 U 50U
4,6-Dinitro-2-methylphencl 50 U 50 U 50U 50 U
4-Bromophenyl phenyl ether 100U 10U 10U U
4-Chloro-3-methylphenol 10U 10U 10U _ 1ou
4-Chloroaniline 0 U 16U 10U 10 U
4-Chlorophenyl phenyl ether 10 U 10U 10U 10 U
4-Methylphenol 10U 10U 10U 10 U
4-Nitroaniline 50 U 50 U 50 U 50 U
4-Nitrophenol 50 U 50 U 50U 50U
Acenaphthene 10y 10U 10U 10U
Acenaphthylene 10U 10U 10U 07U
Anthracene 10U 10U 10U 10
Benzo{a)anthracene 10 U mu 10U 10U
Benzo{a)pyrene 10U 10U 10U v
Benzo(b)fluoranthene 10U 10U 10U 10 U
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 6 of 18
Sample 1D: P-0503-G-5 P-0503-G-8 P-0503-G-1 P-0503-C-5
Sample Date: 5/3/00 5/3/00 - 5/3/00 5/3/00

. Day 2 Day 2 Day 3 Day 3
Benzo(ghi)perylene , 10U 10U 10U 1wovu
Benzolk)fluoranthene 10U oy 10U ioUVv
bis{2-Chloroethoxy)methane m0u 10U 10U 10U
his(2-Chloroethyl) ether 10U 10U 10u 10U
bis(2-Ethylhexyl) phthalate 10U 10U 10u 10U
Butyl benzyl phthalate 10U 10U 10U 10U
Carbazole 10U 10U 10U 10U
Chrysene 10U U 10U 10U
Dibenz(a,h)anthracene 10U iov 10U 10U
Dibenzofuran 10U 10U 10U 0u
Diethyl phthalate 10U 10U U 10U
Dimethyl phthalate 10U 10U 10 U 10 U
Di-n-buty! phthalate 1ou 10U 10U 10U
Di-n-octyl phthalate : 10U 10u 10U iou
Fluoranthene 10U iou 10U 10U
Fluorene 10U 10U 10U 1ou
Hexachlorobenzene 10U 10U mnu 10 U
Hexachlorobutadiene o v o v 1o U o U
Hexachlorocyclopentadiene 50 U 50U 50U 50U
Hexachloroethane 10U 10U 10U 10U
Indeno(1,2,3-cd)pyrene 10U 10U 10U 10U
Isaphorone ou 1ou 10U 10U
Naphthalene 10U 10U 10U 10U
Nitrobenzene 10 U 10 U 10U 10U
N-Nitrosodi-n-propylamine 10U 10U 10U 10U
N-Nitrosodiphenylamine 10U 10U 10 U 10U
Pentachlorophenol 50 U 50 U 50 U 50 U
Phenanthrene 10U 10U 10U 10U
Phenol 1Qu 10U 10U 10U
Pyrene 10 U mnou 10U 10U
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Lab ID:
Sample 1D:

Sample Date:

Conventicnals
Total Organic Carbon in mg/L
Tota! Suspended Solids in mg/L
Total Cyanide in pg/L

Metals in pg/L

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobait
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Pesticide/PCBs in pg/L

4,4-DDD
4,4-DDE
4.4.DDT
Aldrin
alpha-BHC

alpha-Chlordane

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Total PCBs
beta-BHC
delta-BHC
Dieldrin

Table 10 - Analytical Results for MEP Leachate Samples

Sheet 7 of 18

COF150298003 COF160278001 COF160278002 COF160278003

P-0503-G-8 P-0503-G-1
5/3/00 5/3/00
Day 3 Day 4

6.4 55

4y 4 U

10U 10U
[ 2990 i 3880]
10.2 9.5
4.1 4.8
53.9 U 61

5U 5U

5U 5U
76100 78500
18.2 20.3

50 U 50 U
89 109
100 U 45.6

3V 3U
347 U 30
15 U 0.89

02U 02U

40U 73U
2520 1400
8.1 8.2

10U 10U
9540 9040

10U 10U
338 34.8
9.1 U 10.3

0.05 U 0.05 U

0.05 U 0.05 U

0.05 U 0.05 U
0.0035 J 0.043 )
0.05 U 0.0065 )

0.05 U 0.05 U

1U 1U

1U 1U

1u 1U

1U 10

11U 1U

1U 1U

1U 1U

1U 1U

0.05 U 0.05 U

0.05 U 0.05 U

0.05 U 0.05 U

P-0503-CG-5
5/3/00
Day 4

4.9
4 U
wou

10.2
3.4
44.4
5U
5U
63600
15.7
50U
60.7
100 U
3U
36.7
15U
02U
40 U
797
9.2
10U
6500

10 U
304 U
57

005U
005 U
005U
0.032)
0.0035 }
005 U

1

ccccccccccca

0.05
0.05
0.05

P-0503-G-8
5/3/00
Day 4

5.6
4U
wou

11.9
4.7
53.5
5U
5U
69400
17.1
s0U
84.8
100 U
3uU
30
15 U
02U
40 U
1110
9.8
1u
8090

oy
36.3

005 U
0.05 U
005 U
0.031 )
005U
0.05

0.0
0.0
0.0

cccCccCccccccccc

L T T T U 5 R SV 'y
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 8 of 18
Sample ID; ' . P0503-G-8 P-0503-G-1 P-0503-G-5 P-0503-G8
Sample Date: 5/3/00 5/3/00 5/3/00 5/3/00

Day 3 Day 4 Day 4 Day 4
Endosulfan | 0.05 U 0.05 U 0.05 U 0.05 U
Endosulfan 1l 0.05 U 0.05 U 0.05 U 0.05 U
Endosulfan sulfate 0.05 U 0.05 U 0.05 U 0.05 U
Endrin 0.05 U 005U 0.05 U 005U
Endrin aldehyde 0.05 U 0.05 U 005 U 0.05 U
Endrin ketone 0.05 U 005U 0.05 U 0.05 U
gamma-BHC (Lindane) 005 U 0.05 U 0.05 U 0.05 U
gamma-Chlordane 0.05 U 005 U 0.05 U 0.05 U
Heptachlor 0.05 U 005U 0.05 U 205U
Heptachlor epoxide 0.05 U 0.05 U 005 U 005U
Methoxychlor 05U 05 U 05 Uu 05U
Toxaphene 2U 2U 2U 2U

Semivolatiles in pg/L .
1,2,4Trichlorobenzene o v o v 10 U 0 U
1,2-Dichlorobenzene 10U 10U 10U 10U
1,3-Dichlorobenzene 10U 10U 10U 10U
1,4-Dichlorobenzene 10U - 10U 10U 10U
2,2-oxybis(1-Chloropropane) 10u nu 10 U 10 U
2,4,5-Trichlorophenol 10U ou 10U 10 U
2,4,6-Trichlorophenol 10U 10y 10 U 10U
2,4-Dichlorophencl wou wou 10 U 10 U
2,4-Dimethylphenol 10U 10U 10U 10 U
2,4-Dinitrophenol 50 U 50 U 50U 50U
2,4-Dinitrotoluene. 10U 10U ou 10U
2,6-Dinitrotoluene 10 U 10U 1ou 10U
2-Chloronaphthalene 10U 10U 10U 10U
2-Chlorophenol 10U 10U ou 10U
2-Methylnaphthalene 10 U 10U v 10 U
2-Methylphenol 10 U 10U 10 U 10U
2-Nitroaniline s0U 50 U 50 U 50 U
2-Nitrophenol 10 U 10 U 10U 10U
3,3"Dichlorobenzidine 50 U 50 U 50 U 50U
3-Nitroaniline 50 U 50 U 50 U 50 U
4,6-Dinitro-2-methylphenol 50U 50U 50U 50U
4-Bromophenyl phenyl ether 10U 10U 10U 10U
4-Chloro-3-methylphenal 10U 10U 10V 10U
4-Chloroaniline mu 10ou 10U 10 U
4-Chlorophenyl phenyl ether 1ou 10U 10U 10U
4-Methylphenol wou 10U 10U VU
4-Nitroaniline 50U 50U 50 U 50 U
4-Nitrophenoi 50U 50 U 50U 50U
Acenaphthene 10U 10U 10U 0u
Acenaphthylene 10U REVRY Tou 10U
Anthracene 10U 10U 10U 10U
Benzo(a)anthracene 10U 10U 10U 10U
Benzo{a)pyrene 10U 10 U U 10U
Benzo(b)fluoranthene 10U 10U 10U 10U
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Sample [D:
Sample Date:

Benzo(ghi)perylene
Benzo{k)flucranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Carbazole

Chrysene
Dibenz{a,hlanthracene
Dibenzofuran

Diethyl phthalate
Dimethyl phthalate
Di-n-butyt phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosadiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

P-0503-G-8
5/3/00

Day 3

10U
10U
10U
10U
10Vv
10U
10u
10U
10U
10U
10U
10U
10U
10 U
10U
10U
10U
o u
30U
10U
10 U
10U
10U
10U
iou
10U
50 U
10u
10u
wu

Table 10 - Analytical Results for MEP Leachate Samples

P-0503-G-1

5/3/00

Day 4
10U
ou
10U
10U
10U
10U
10U
10U
1ou
v
10U
10U
10U
mnou
10U
10U
10U
o u
50 U
10U
10U
10U
10U
10U
1nou
nou
50 U
10U
v
10U

P-0503-G-5
5/3/00

Day 4

10U
1oV
1wou
10U
10U
0oy
1ou
10U
10U
10U
10U
10u
10U
10U
10U
10U
10U
10 U
50 U
10U
10U
1nu
1nu
10U
10U
10U
50 U
1ou
i0u
10u

P-0503-G-8
5/3/00

Day 4

10U
10U
m0ou
10U
10U
10U
10U
10U
10U
10 U
1nou
1ovu
gu
1ou
1n0ou
wu
10U
o v
s0U
10U
10U
10U
10U
10U
10U
v
50 U
10U
10U
10U
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 10 of 18
Lab ID: COF1920178001 COF190178002 COF190178003 COF210276001
Sample 1D: P-0503-G-1 P-0503-G-5 P-0503-G-8 P-0503-G-1
Sample Date: 5/3/00 5/3/00 5/3/00 5/3/00

Day 5 Day 5 Day 5 Day 6

Conventionals
Total Organic Carbon in mg/L 34 3.2 35 5.1
Total Suspended Solids; in mg/L 4 U 4 U 4 U 4 U
Total Cyanide in pg/L 10 U} 10 U 10 Uj 10U

Metals in pg/L
Aluminum [ 3520] [ 4480}
Antimony 8.1 9.8 13.3 9.1
Arsenic 4.3 . 5.5 5 7.1
Barium 47.6 335 39.2 35
Beryllium 5U 5U 5U 5U
Cadmium 5U 5U 5U 5U
Calcium 64200 50600 57600 55400
Chromium 148 12.5 13.9 19
Cobalt 50 U 50 U 50 U 50 U
Copper 56.9 30.8 47.5 104
Iron 9.8 100 U 100 U 100 U
Lead 3U 3U 3 U 3U
Magnesium 36.7 347 56 57.3
Manganese 15 U 15U 15 U 15U
Mercury 02U 02U 02U 02U
Nickel 40 U 40 U 40 U 40 U
Potassium 641 5000 U 585 5000 U
Selenium 109 10.1 10.3 9.7
Silver 1ou 10 U 1 10 U
Sodium 11200 4860 6730 9660
Thallium 10 U 10 U 10 U 10U
Vanadium 35.6 28.8 371 4.7
Zinc 44 U 35U 3.7 U 56U

Pesticide/PCBs in pg/L
4,4-DDD 005U gos u 005U 0.05 U
4 4-DDE 0.05 U 005U 0.05 U 0.05 U
4,4-DDT 0.05 U 0.05 U 005 U 0.05 U
Aldrin 0.015 J 0.014 } 0.024 ) 0.014 )
alpha-BHC 0.05 U 0.05 U 0.05 U 0.05 U
alpha-Chiardane 005 U 0.05 U 0.05 U 0.05 U
Aroclor 1016 1U 1U 14U 1U
Aroclor 1221 1U 1U 1U 1U
Aroclor 1232 1U TU 1U 14U
Aroclor 1242 11U 1uU 1U 1U
Aroclor 1248 1U 1TU T U 1u
Aroclor 1254 1 U 1TU 1uU TU
Aroclor 1260 11U 1U TU 1uU
Total PCBs 1U 11U 1TU TU
beta-BHC 0.05 U 0.05 U 0.05 U 0.05 U
defta-BHC 0.0052 ) 0.0031 ] 0.05 U Qo5 U
Dieldrin 0.05 U 0.0089 | 0.05 U 5U
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Sample 1D:
Sample Date:

Endosulfan |
Endosulfan [l
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Semivolatiles in ug/L

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-oxybis( 1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlarophenol
2,4-Dichlorophenol
2,4-Dimethyiphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphencl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
"Acenaphthylene
Anthracene
Benzofa)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

P-0503-G-1
5/3/00
Day 5
005U
005U
005 U
005 U
005 U
005 U
005 U
0.0045 |
005 U
005 U
05U
2U

U
0u
10U
10U
10U
10U
10U
10U
wou
50U
10U
10 U
10u
10U
0 u
iou
50U
10u
50U
50U
50U
10U
10U
10U
10U
i0ou
50U
50U
iou
1o0u
1ou
10U
10U
1u

Table 10 - Analytical Results for MEP Leachate Samples

P-0503-G-5
5/3/00
Day 5
005 U
005 U
0.05 U
005 U
005 U
005U
0.05 U
0.05 U
005U
0.05 U
05U
2U

g v
10U
10U
nou
ou
10U
10U
10U
10U
s0U
10U
10U
10U
10U
10U
0v
50U
10u
50 U
50U
50U
10U
10U
10U
10U
10U
50U
50U
10U
10U
10U
10U
10U
10U

P-0503-G-8
5/3/00
Day 5
005U
005U
0.0091 |
0.052
005U
005U
005 U
005 U
005U
005 U
05U
2U

0 U
10U
iou
10U
nu
ou
10U
10U
v
50 U
10U
10U
10U
10U
10u
1ou
50U
10U
50 U
50U
50U
1ou
10 U
10U
10U
10U
50U
S0 U
10U

U

10 U
10 U
10U
10U

P-0503-G-1
5/3/00
Day 6
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.0062 }
005 U
005 U
05U
2 U

Sheet 11 of 18

o U

10U
10U
10U
10 U
10ou
10 U
1ou
10U
50U
v
10 U
ou
10U
10U
1wu
50U
10u
50U
50 U
30U
10U
m0ou
10u
mnou
1nu
50U
50U
10 U
10U
10ou
10U
10 U
1M0uv
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Sample 1D:
Sample Date:

Benzo(ghi)perylene
Benzo(k)fluoranthene
bis{2-Chloroethoxy)methane
bis({2-Chloroethyl} ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phihalate
Carbazole

Chrysene
Dibenz(a,h)anthracene
Dibenzofuran

Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3<d)pyrene
Isophorone

Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlarophenol
Phenanthrene

Phenol

Pyrene

P-0503-G-1

5/3/00

Day 5
10U
10U
10U
10u
v
10U
[V RY]
10U
10U
10U
10U
10 U
10U
v
1wov
HRY.
1ou
o u
50U
10ou
10 U
U
mou
10U
10U
10U
50 U
10U
6.5 )
10U

Table 10 - Analytical Results for MEP Leachate Samples

P-0503-G-5

5/3/00

Day 5
10U
10U
10U
10u
18
10U
10U
10U
10U
10U
10U
10U
10U
10 U
10U
10U
10U
0 U
50U
10U
U
10U
10u
10U
10U
10 U
50 U
10U
10U
10U

P-0503-C-8

5/3/00

Day 5
0u
10U
10U
10U
10U
ouU
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
o v
50 U
10U

10U

10 U
10 U
10U
10U
m0u
50 U
10U
4.8 )
10U

P-0503-C-1

5/3/00

Day 6
10U
10U
10U
10U
9.6 )
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
oy
50 U
10U
10u
10U
10U
10U
10U
10 U
50 U
10 U
10U
10U

Sheet 12 of 18
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Lab ID:
Sample ID:
Sample Date:

Conventionals

Tatal Organic Carbon in mg/L

Total Suspended Solids in mg/L

Total Cyanide in pg/L
Metals in pg/L

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

tron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium
Vanadium
Zinc
Pesticide/PCBs in ug/L
4,4-0DD
4,4-DDE
4,4-DDT
Aldrin
alpha-BHC
alpha-Chlordane
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Total PCBs
beta-BHC
delta-BHC
Dieldrin

Table 10 - Analytical Results for MEP Leachate Samples

Sheet 13 of 18

COF210276002 COF210276003 COF230315001 COF230315002

P-0503-G-5 P-0503-G-8
5/3/00 5/3/00
Day 6 Day 6
46 .5.4
4 U 4 U
10 UJ 10 Uj
2790l [ 1250]
7.6 9.9
7.2 [ 8.6]
228 336
5U 5U
5U 5U
43400 50500
16 17.8
50 U 50 U
60.3 91.5
100 U 100 U
3U 3U
72 76
0.9 15 U
02U 02U
40U 40 U
5000 U 1120 U
8.8 8.5
0 U 10U
8270 13200
10U 10U
30 453
20U 20U
0.05 U 0.05 U
0.05 U 0.05 U
0.05 U 0.05 U
0.013 | 0.011)
0.004 ) 0.05 U
0.05 U 0.05 U
1u 1U
1U 1U
1U 1U
1U 1u
1uU 1uU
1U 1U
1U 1uU
1TU Tu
0.05 U 0.05 U
0.05 U 0.05 U
0.05 U 0.05 U

P-0503-C-1
5/3/00
Day 7

33
4U

10 U

9.1

9]

30.5
5U
35U

51200

13.8

50U

61.1

9.3
3U

76

0.93
02U
40 U
5000 U

114
1.4 U

11900

10U
38.3
20U

005 U
0.05 U
0.05
0.021
0.05
0.05

— et et et e )
ccccccCccCcccc—cC

005U
005U
0:05 U

P-0503-G-5
5/3/00
Day 7

492418\HART11.xls
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Sample ID:
Sample Date:

Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Semivolatiles in pg/L

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"oxybis{1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphencl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a}pyrene
Benzo(b)fluoranthene

P-0503-G-5
5/3/00
Day 6
0.05 U
0.05 U
005 U
0.05 U
0.05 U
005 U
0.05 U
0.05 U
0.011
0.05 U
05 U
2U

0 v
10 U
1u
1nou
10 U

ny -

104U
10U
10U
50 U
10U
10 U
10U
10u
10U
10ou
30U
1nou
50U
50 U
50U
10U
10 U
10 U
10 U
10U
50U
50U
1nu
oy
10U
10U
10U
10 U

Table 10 - Analytical Results for MEP Leachate Samples

P-0503-G-8
5/3/00
Day 6
005 U
0.05 U
0.05 U
005 U
005U
005U
005 U
005 U
0.017 )
0.05 U
05U
2U

o v
10U
10U
10U
10U
10U
10U
10U
10U
50U
10U
10U
VU
10U
w0ou
v
50U
10U
50U
50 U
50U
10 U
10 U
10 U
10U
v
50U
50U
iou
10U
iou
10U
10U
10V

P-0503-C-1
5/3/00
Day 7
005U
005U
0.05 U
005U
0.05 U
005U
005U
005U
0.014 )
005 U
05U
24U

v
1cu
10U
1u
10U
10U
10U
10U

10U

50U
10U
mnov
10v
10U
10U
10U
50 U
10U
50 U
50 U
50U
10U
104U
10U
10U
10U
50 U
50U
1nou
10U
M0U
10U
10U
10U

P-0503-G-5
5/3/00
Day 7
0.05 U
0.05 U
005 U
005 U
005 U
0.05 U
gos U
005U
G.019 )
005 U
05U
2U

0 U
10U
10U
10U
10U
10 U
10U
10U
10U
50 U
10U
10U
10U

10U

10U
10U
50U
10U
50U

50U

50U
10U
10U
1ou
ou
10U
50U
50U
10 U

MU -

10U
10U
10U
10 U

Sheet 14 of 18
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Sample ID:
Sample Date:

Benzo(ghi)perylene
Benzo{k)fluoranthene
bis(2-Chloroethoxy)methane
bis{2-Chioroethyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Carbazole

Chrysene
Dibenz(a,hjanthracene
Dibenzofuran

Diethyl phthalate
Dimethyl phthalate
Di-n-buty! phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isaphorone

Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorephenol
Phenanthrene

Phenol

Pyrene

P-0503-G-5
5/3/00

Day 6

10UV
10U
IRV
10U
8.2)
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
mu
0ou
7
50U
10U
10U
10U
iou
10U
iou
10U
50 U
10U
10U
10U

Table 10 - Analytical Results for MEP Leachate Samples

P-0503-G-8
5/3/00

Day 6

10U
10U
1nou
10U
38])
10U
1n0ou
10U
10U
0y
10U
wu
10u
10U
1ou
o
10U
H/
50U

v

10U
10u
1ou
10U
10U
10U
50 U
10U
10U
10U

P-0503-G-1
5/3/00

Day 7

10U
10U
U
1muU
23

1nou
ou
1V
10U
10U
1oV
10U
10U
10U
10U
10U
10U
o v
50U
10U
10U
10U
10U
10U
10U
10U
50 U
10U
10U
1mnou

P-0503-G-5
5/3/00

Day 7

10 U
10U
10u
1ovu
10u
10U
10U
10U
10U
1ou
10U
10U
10U
1ou
10U
10U
10 U
w0vu
50U
10 U
1ou
10 U
10 U
10U
10U
10U
50 U
10u
10v
10U

Sheet 15 of 18
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 16 of 18
l Lab ID: COF230315003
Sample ID: P0503-G-8
Sample Date: 5/3/00
l Day 7
Conventionals
Total Organic Carbon in mg/L 3.7
. Total Suspended Solids in mg/L 4U
‘ Total Cyanide in pg/L 10 U)
Metals in pg/L
Aluminum
' Antimony 11.9
Arsenic
Barium 379
. Beryllium 5U
Cadmium suU
Calcium 42800
I Chromium 13.2
' Cobalt 50 U
Copper 50.7
' Iron 100 U
- Lead 3U
Magnesium 84.6
' Manganese 15U
! Mercury 02U
Nickel 40 U
Potassium 5000 U
l Selenium 9.3
Silver 1V
Sodium 14600
l. Thallium 10 U
' Vanadium 43
Zinc 45
lv Pesticide/PCBs in pg/L
‘ 4,4-DDD 0.05 U
4,4-DDE 0.05 U
I 4,4-DODT 0.05 U
' Aldrin 0.017 }
alpha-BHC 0.05 U
' alpha-Chlordane . 0.05 U
: Aroclor 1016 TU
Aroclor 1221 1TU
I Aroclor 1232 1uU
: Arocior 1242 11U
Aroclor 1248 1U
Aroclor 1254 - 1U
l, Aroclor 1260 1U
Total PCBs 1U
beta-BHC 005 U
l delta-BHC 0.05 U
Dieldrin 0.05 U
492418\HART11.x!s
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Sample I1D:
Sample Date:

Endosulfan |
Endosulfan
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Semivolatiles in pg/L

1,2,4Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-0xybis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophencl
2,4-Dimethyiphenol
2,4-Binitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenotl
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3"Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo{a)pyrene
Benzo(b)fluoranthene

Table 10 - Analytical Results for MEP Leachate Samples

P0503-G-8
5/3/00
Day 7
005 U
0.05 U
0.05 U
0.05 U
005U
0.05 U
0.05 U
0.05 U
0.023 J
0.05 U
05U
2V

10 U
10 U
10 U
10 U
10 U
10VuU
10U
10 U
10U
50 U
10U
10U
10U
w0ou
10U
0vu

50U

10UV
50U
50 U
50U
10U
10U
10U
1nu
1nu
50U
50U
10 U
10°U
10 U
10U
10U
10U

Sheet 17 of 18
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Table 10 - Analytical Results for MEP Leachate Samples Sheet 18 of 18
Sample ID: P-0503-G-8
Sample Date: 5/3/00

Day 7
Benzo(ghi)perylene 10U
Benzo(k)fluoranthene 10U
bis(2-Chloroethoxy)methane 10U
bis(2-Chloroethyl) ether 10U
bis(2-Ethylhexyl) phthalate 0oVv
Butyl benzyl phthalate 0ou
Carbazole 10U
Chrysene 10UV
Dibenz(a,h)anthracene iou
Dibenzofuran 10U
Diethyl phthalate 10U
Dimethyl phthalate ou
Di-n-butyl phthalate 10U
Di-n-octyl phthalate iou
Fluoranthene 10U
Fluorene ou
Hexachlorobenzene HRY
Hexachlorobutadiene o U
Hexachlorocyclopentadiene 50 U
Hexachloroethane 10U
Indeno(1,2,3-cd)pyrene v
Isophorone 10U
Naphthalene 10U
Nitrobenzene 10U
N-Nitrosodi-n-propylamine 10U
N-Nitrosodiphenylamine 10 U
Pentachlorophenol 50 U
Phenanthrene 10U
Phenol 10U
Pyrene 10 U

U Not detected at indicated detection limit.
} Estimated value.
Value exceeds the screening criteria,
Detection limits that exceed the screening criteria are italicized.

4924 18\HART1 1 xIs
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Table 11 - Analytical Results for MEP Leachate Samples Sheet 1 of 2
TE Lab ID: Toxicity ~ COF130163001 COF130163002 COF130163003 COF230315001
£ 5 Sample 1D: Equivalency P-0503-G-1 Day 1 P-0503-G-5 Day 1 P-0503-G-8 Day 1 P-0503-G-1 Day 7
&2 Sample Date: Factor  5/3/2000 5/3/2000 5/3/2000 5/3/2000
g8 : TEF TEF TEF
3 Dioxins in pg/L
] 1,2,3,4,6,7,8- HpCDD 0.01 3.8 U 0.038 11U 0.1 9.1 U 0.091 45U
I 1,2,3,4,6,7,8-HpCDF 0.01 25U 0.025 75U 0.075 55 U 0.055 26U
2 1,2,3,4,7,8,9-HpCDF 0.01 28 U 0.028 8.4 U 0.084 3U 0.03 3.2 U
S 1,2,3,4,7,8-HxCDD 0.1 33U 0.33 82U 0.82 32U 0.32 3.6 U
1,2,3,6,7,8-HxCDD 0.1 3.4 U 0.34 8.5 U 0.85 33U 0.33 3.8 U
1,2,3,7,8,9-HxCDD 0.1 3U 0.3 7.7 U 0.77 3U 0.3 34 U
1,2,3,4,7,8-HxCDF 0.1 22U 0.22 6 U 06 22U 0.22 28 U
1,2,3,6,7,8-HxCDF 0.1 2U 0.2 54 U 0.54 2U 0.2 2.7 U
1,2,3,7,8,9-HxCDF 0.1 23U 0.23 6.2 U 0.62 22U 0.22 31U
2,3,4,6,7,8-HxCDF 0.1 23U 0.23 6.1 U 0.61 22U 0.22 - 29 U
1,2,3,7,8-PeCDD 0.5 54U 27 17U 8.5 59U 2.95 5 U
1,2,3,7,8-PeCDF 0.05 28U 0.14 81U 0.405 28 U 0.14 28 U
2,3,4,7,8-PeCOF 0.5 29 U 1.45 84U ' 4.2 3U 15 2.7 U
2,3,7,8TCDD 1 2.4 U 2.4 6.7 U 6.7 2.4 U 2.4 28 U
2,3,7,8TCOF 0.1 1.7 U 0.17 4.5 U 0.45 1.7 U 0.17 2U
OCDD 0.001 52 U 0.0052 (L] 0.01 83 ) 0.083 8.1U
OCDF 0.001 41U 0.0041 12U 0.012 16 U 0.016 6.5 U
Total HpCDOD : 38U 1nmu 91U 45U
Total HpCDF 28 U 84U 55U 3.2 U
Total HxCDD 4U 8.5 U 33U 38 U
Total HxCDF 23 U 6.2 U 22U 31U
Total PeCDD 5.4 U 17U 59 U 6.5 U
Total PeCDF 3.8 U nu 3.9 U 34U
Total TCDD 24 U 6.7 U 24U 28U
Total TCDF 1.7 U 45U 1.7 U 2U
Total TCDD Equivalent (1/2 NDs) 4.41 12.68 4.62 4.67
el
&
[
i
~l
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Table 11 - Analytical Results for MEP Leachate Samples

Lab ID:
Sample 1D:
Sample Date:

Dioxins in pg/L
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7 .8-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
2,3,7,8TCOD
2,3,7,8-TCOF
QCDD
OCDF |
Total HpCDD
Total HpCDF
Total HXCDD
Total HxCDF -
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF
Total TCDD Equivalent

TEF

0.045
0.026
0.032
0.36
0.38
0.34
0.28
0.27
0.31
0.29
25
0.14
1.35
28

0.2
0.0081
0.0065

COF230315002
P-0503-G-5 Day 7
5/3/2000

41 U
Je U
44 U
4.1 U
43U
39 u
32U
31 v
e U
33U
54U
32U
32U
34U
22U
78 U
72U
4.1 U
44 U
43U
36 U
1mu
8 u
34U
22U
5.38

TEF

0.041
0.036
0.044

0.41
0.43
0.39
0.32
0.31
0.36
0.33
2.7
0.16
16

3.4
0.22
0.0078
0.0072

COF230315003

P-0503-C8 Day7

5/3/2000

3.7 U
27U
34U
33U
35U
32U
24U
23U
27U
25U
45 U
28U
28 U
27U
19U
48 U
6.2 U
3.7 U
34U
35U
27U
14 U

34
27U
19 u

4.39

TEF

0.037
0.027
0.034
033
0.35
0.32
0.24
0.23
0.27
0.25
225
0.14
1.4
2.7
0.19

0.0048

0.0062

Sheet 2 of 2
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Table 12 - Pilot Program MEP Metal Leachate Means and Standard Deviations for PROPAT®-Amended Sediment

Metals in pg/L
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

492418\Pilot Table 12 MEP Metals Statistics.xls

Day 1
CWQS  Mean

2004057
20 9.43

8 4.43
2000 182
20 5

4 5
112000

100 41.7
50

1000 457
300 23.0
10 3
32.2

50 5.40

2 0.2
100 79.6
69100

50 10.1
216
SOOUOI 167667]
10 10
35.2

5000 313

SD

1740}
0.76
0.50
42.5
0

0
11790
7.36
0
94.7
23.4
0
11.9
7.97
0
11.8
4551
1.25
247
16073
0
8.22
1.40

Day 2

Mean

4307]

8.73
3.30
78.1
3

5
82700
24,7
50
137
259

1687
i5
0.2
10.3
8003
7.20
10
18167
10
325
5.80

SD

123
0.93
0.78
12.4

0
0

6835

4.08

3t
211

2869
362
1073

2.29

3683

2.82
2.78

Day 3

Mean

4370
9.30
6.23
57.2

5

5
76300
18.8
50
86.0
100

304
15
0.2
40
2060
8.60
10
8130
10
319
15.4

sD Mean
1380 3933
1.08 10.5
3.27 4.30
9.30 53.0
0 5
0 5
7102 70500
299 17.7
0 50
226 84.8
0 48.5
0 3
4.76 32.2
0 5.30
0 0.2
0 29.1
551 1102
0.70 9.07
(v} 10
1325 7877
0 10
1.78 28.8
9.72 6.67

Day 4

SD Mean
1261] 3473
123 104
078  4.93
8.31  40.1
0 5
0 5
7511 57467
236 137
0 50
242 45.1
254 36,6
o 3
387 425
3.82 15
0 0.2
18.9 40
302 2075
0.8 104
0 367
1283 7597
0 10
1.8 338
326 3.87

Day 5

sp Mean
1031
2.65 8.87
0.60 7.63
7.09 30.5
0 5
g 5
6801 49767
i.16 17.6
0 50
13.2 85.3
23.2 100
0 3
11.8 68.4
0 5.30
0 0.2
0 40
2533 3707
0.42 9.00
2.31 10
3258 10377
0 10
4.42 39
0.47 15.2

Day 6

Day 7

SD Mean
778 1810]
117 110
0.84
668  29.7

0 5
0 5

6034 44500

1.51 12.9
0 50
225 489
0 364
0 3
9.85  81.1
3.81 in
0 0.2
0 40

2240 3549

0.62 10.1
0o 713
2542 12900
0 10
800 383
8.31 8.17

sD

793
1.65
0.74
B8.68

0

0
6032
1.08

131
23.5

4.50
3.80

2513
1.16
497

1480

4.70
3.18
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Table 13 - Pilot Program Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 10f12

5 Lab 1D: CO0F280120004 COF270174001 COF280120001  COF30022100%1  COF300221004 CO0GO10138001 COG180137001 COH160223001 C01260217001

:{_" Sample 1D: GWQS C4-PB (M BN C1-L2 C14i3 Cli4 C1-Ls Ci-16 Cl.L7 C1-L8

g Sample Date: 6/27/00 6/26/00 6/27/00 6/28/00 6/23/00 6/30/00 7/17/00 8/16/00 9/25/00

w .

% Conventionals in mg/L
Total Organic Carbon 1.5 19.7 ) 214 12.4 9.8 7.4 38.4 15.4 ) B
Tota! Suspended Solids 4U q4u 4 U 4 U 4U 4U 4 U 4 U 44U

Metals in ug/L

Aluminum 200 200 U 265} 792 1310 771 764 2690 2240 1360
Antimony 20 13.3 144 B 353iB 4298 25.31B 20.8iB 221 115 77.6
Aisenic ] e U 1o u 3.7 5.9 1.1 kR 11.8 9.7 6.7
Barium 2000 135 241 B 10318 64.4 B 476 B 403 B 153 B 710 B 54.4 B
Beryllium 20 5U 0.08 U SuU 0.08 5U 50 sy 5u 022U
Cadmium 4 s U 5 U 5y 5 U U 5 U 5 U 5U sy
Calcium 193 v 42300 49700 36000 14100 12000 40700 31200 34000
Chromium 100 1.2 8.3 12.9 8.6 388 27 B 228 24B 39 U [
Cobalt 50 U 35 39 4.6 50U 50 U 36 50U 3.8 ’
Copper 1000 25U 106 141 123 46.2 59 259 125 493
Iron 300 100 U 19 U 67.3 182 U 1.2y 139 U 193 13 100 U
Lead 10 3 U 3u 3U 33U 3u 3U 3u 3U 3u
Magnesium 5000 U 339 334 174 56.4 67.2 253 120 314
Manganese 50 1.3 23 B FAN:] 18 15 U 1B 0988 097 B 15 U
Mercury 2 02U 0.2 U 02U 02U 02U 02U 0047 U 0z U 0.2 U
Nickel 100 40 U 23 248 U 25.2 7.6 7.3 73.5 45.5 336
Patassium 5000 U 49300 69700 64600 25000 18800 70300 34100 21900
Selenium 50 5u 3.3 10 11.7 4.9 4.1 17.7 5.5 4.7
Silver oy 12U 10U 10U 10U oy 10U 10U 10U
Sodium 50000 162 104000; 151000 {_ 126000 47000 33700 { 136000} 38700 14100
Thallium 10 10U 1oV 10U 10u 10U 1w0u iou 10U v
Vanadium 2.6 698 17.8 3.2 133 17 711 60 438
Zinc 5000 243 U 26.4 U 256 U 108 U 69 U s U 7.6 4 20U

0

Y

aq

[0

o

o
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Lab 1D:
Sample ID:
Sample Date:

Pesticide/PCBs in pg/L
4,4-DDD
4,4-DDE
4,4-DDT
Aldrin
alpha-BHC
alpha-Chlordané
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Araclar 1260
Total PCBs
beta-BHC
delta-BHC
Dieldrin
Endosulfan Il
Endosulfan |
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Endrin .
gamma-BHC {Lindane)
gamma-Chlordane
Heptachlor epoxide
Heptachlor
Methoxychlor
Toxaphene

492418\Pilot Tables 13 & 14 ANSI leaches.xis

GWQSs

0.1
0.1
0.1
0.04
0.02

0.5
0.2

0.03
04
0.4
0.4

0.4
0.2
40

COF280120004
C4-PB
6/27/00

0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.029 |

UR
UR
UR
UR
UR
UR
UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.5 UR
2 UR

w3 b -

COF270174001
C1-U1
6/26/00

0.05
0.05
0.05
a.05
o5
0.05

CoccccoccCcCoceoenoEoaQc

0.05
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.0055 |
0.05 U
0.05 U
a5y
2U

COF280120001
ci1-L2
6/27/00

0.05 UR
0.05 UR
0.05 UR
0.0053 )
0.0046 )
0.05 UR
UR
UR
UR
UR
UR
UR
UR
UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.05 UR
0.016 |
0.05 UR
0.05 UR
0.5 UR
2 UR

e o ke e -

COF300221001
C1-3
6/28/00

0.05 U)
0.05 U
0.05 t)

0.0066 }

0.0046 |
0.05 UJ

U

uJ

U

Ul

u

Uj

U}

u)

0.05 L)
0.05 U)
0.05 U)
0.05 U)
0.05 U)
0.05 UJ
0.05 U)
0.05 Uj
0.05 U)
0.05 U}
0.021 ]
0.003 |
0.05 UJ
0.5 U
2 U)

L R G G G

Table 13 - Pilot Isrogram Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment

Sheet 2 of 12

COF300221004 COGO010138007 COG180137001 COM160223007 C01260217001

C1-L4
6/29/00

0.05 UJ
0.05 Y
0.05 U)
0011 )
0.0046 |
0.05 U]
Ul
uj
u)
u)
u)
u)
u)
u)
0.05 UJ
0.05 U)
0.05 V)
0.05 U)
0.05 Uj
0.05 U)
0.05 U)
0.05 U)
0.05 U)
.05 U)
0.025 )
0.05 U)
0.05 UJ
0.5 U)
2 U)

e e ek e e ok

Cils
6/30/00

0.05
0.05
0.05
0.006
0.004
0.05

fan Y QS G S

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.025
0.05
0.05
0.5
2

U]
uj
U]
J

J

U}
U}
uj
uj
uj
v
U]
u)
Ul
(V)]
u)
V)|
uj
U}
Ul
U}
uj
U
uj
}

uj
uj
uj
U}

Clls
7/17/00

0.05 U
0.05 U
005U

0.0046 §
0.05
0.05

v ek et ek o ok ol b
ccgccccccoccoca

005 U
005 U
0.05 U
005U
005 U
0.0057 )
0.089
Q.05 U
005 U
05U
2uU

C1-L7
8/16/00

0.05 U
005 U
005 U
0.05
0.05
0.05

L e Sy

cCcCccCcCcgCococgCcocCccccccgcC

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
005U
0.024 |
005U
0.05 U
05U
2U

Cl-i8
9/25/00



Table 13 - Pilot ﬁrogram Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 3 of 12
E 5 Lab ID: COF280120004 COF270174001 COF280120001 COF300221001 COF300221004 C€0G010138001 COG180137001 COH160223001 C01260217001
oA Sample ID: GWQS5 C4-PB (IR Ci2 C1L3 ClL4 CI1-LS Cii6 CiL7 Ci-La
£Q Sample Date: 6/27/00 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
o
=g
9 5 Semivolatiles in p'g/l_
s 1,2,4-Trichlorobénzene 9 10 UR 10 U 10 UR 10 U) 10 U) 10 W) 20 U 10U
g. 1,2-Dichloroberizene 600 10 UR 10U 10 UR 10 U) 10 U) 10U 20V wu
] 1,3-Dichloroberizene 600 10 UR 10U 10 UR 10 U) 10 U) 10 U) 200 10U
= 1,4-Dichlorobenzene 75 10 UR 1wy 10 UR 1o 10 U) 10 U] 20U 10U
r 2,2'-oxybis(I-ChQOropropane) 300 10 UR 10U 10 UR iouy) 16 U) 10 Uj 20U 10U
b 2,4,5~Trichlordphenol 700 10 UR 10U 10 UR 10 L) 10 U) 10 U) 20U 10U
2.4,6-Trichlorophenol 20 10 UR 10U 10 UR 10 U) 10 U) 10 U) 20U v
2,4-Dichlorophénol 20 10 UR 10U 10 UR 10 U) 10 U) 10 U) 20U 10U
2,4-Dimethylphénot 100 10 UR 10U 10 UR 10 U) 10 U) 10U 20 U 10U
2,4-Dinitrophenol 40 50 UR 50 U 50 UR 50 U) 50 U} 50 U) foo U 50 U
2,4—Dinitro:oluehe 10 10 UR wou 10 UR 10 U} 10 U 10 U) 20 U 1w0u
2,6-Dinitrololuehe 10 10 UR 0oy 10 UR 10 U] 10 U) 10U 20 U 10U
2-Chloronaghthalene 10 UR 10U 10 UR 10 U} 10 U) 10U 20U wu
2-Chlorophenol 40 10 UR 10U 10 UR 10 U] 10 V) 10 U] 20U 10U
2-Methylnaphthalene 10 UR wou 10 UR ‘ 10 U 10U 10 U) 20U twou
2-Methylphenol 10 UR oy’ 10 UR 10 U) 10U 10 U) 23 10U
2-Nitroanifine 50 UR 50 U 50 UR 50 U) 50 UJ 50 U) 100 U 50 U
2-Nitropheno! 10 UR 1ou . 10 UR 10 V) 10 U) 10 U) 20U 10U
3,3"Dichlorobenzidine 60 50 UR 50 U 50 UR 50 U 50 U 50 U) 100 v 50 U
3-Nitroaniline 50 UR 50U 50 UR 50 U) S0 U) S0 U 100 U 50 U
4,6-Dinitro-2-methylphenal 50 UR 50 U 50 UR 50 U) 50 U 50 U) 100U 50 U
4-Bromophenyl phenyl ether 10 UR 10V 10 UR 10 U) 10 U) 10UV 20U 1wou
4.Chloro-3-methylphenal 10 UR U 10 UR 10Uy 10 UJ 10 U) 20U 10U
4-Chloroaniline 10 UR 10 U 10 UR 10 Uj 10 U) 10U 20U 0ou
4-Chlorophenyl phenyl ether 10 UR 10U 10 UR oy 10 U) 10 U) 20U 10U
4-Methylpheno! 10 UR 1wy 10 UR . 10 U) 10 U) 10 U) 86 ) 10U
4-Nitroaniline 50 UR 50 U 50 UR 50 U) 50 UJ 50 U| 100 U 50 U
4-Nitrophenol 50 UR 50U 50 UR so U 50 U) 50 ) 100 U 50U
Acenaphthene 400 10 UR 10U 10 UR 10 Uj 10 U] 10 V) 20U wou
Acenaphthytene 10 UR 1mou 10 UR 10 U) 1o U) 10 U) 20U wou
R
or
[+1+]
1]
o
ha
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Table 13 - Pilot ﬁrogram Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 4 0f 12

Y E Lab ID: COF280120004 COF270174001 COF280120001 (COF300221001 COF300221004 COGO10138001 COG180137001 COH160223001 C0I260217001
5= Sample ID: CWQS C4-PB Ci-L11 Ci-L2 i3 C114 C1-Ls CuLe C17 ci1-L8
k g‘ Sample Date: 6/27/00 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
S _ .
9% Anthracene 2000 10 UR 10U 10 UR 10 Uj 10U 10 U) 20U 10u
4] Benzolajanthracene 10 UR 10U 10 UR 10 Ui 10 U 10 U) 20U 10U
?, Benzo(a)pyrene : 10 UR 1nou 10 UR 10U) oy 10 U) 20U 1oy
° Benzo{b}luoranthene 10 UR 10 U 10 UR 10 U) oy 10w 20U iou
_ﬁ Benzo{ghi)perylene 10 UR 10U 10 UR 10 U) 10 Uj 10U 20U 10U
] Benzofk)fluoranthene 10 UR 10U 10 UR 10 U} oy 10U 20U nou
8 bis(2-Chloroethoxy)methane 10 UR mnou 10 UR 10 U} 10 U 10 U) 20U 10U
‘ bis{2-Chloroethyl) ether 10 10 UR 10U 10 UR 10 U 10 U) 10 U) 20 U 1wou
| bis{2-Ethylhexyl) phthalate 30 10 UR 1u 55) 10 Uj 10U 10U 6| 10U
‘ Butyl benzyl phthalate 100 10 UR 10U 10 UR 10 U 10U) 10U 20U 10U
Carbazole 10 UR 10U 10 UR 16 U} 10U 10 U) 20U 1y
Chrysene 10 UR 10U 10 UR 10 Uj 10 U) 10 U] 20U 10U
Dibenzia,h)anthiacene 10 UR 10U 10 UR 10U 10 U) 10 U) 200 10U
Dibenzofuran 10 UR 10U 10 UR 10 Uj 10 U) 10 U} 20U 10U
| Diethyl phthalate 5000 4.7 ) 8.2 JB 4.6 |B 10U 10 U) 10 UJ 200 1nou
i Dimethyl phthalate 10 UR 10u 10 UR i0 U 10 U) 10 U} 20U 1wou
| Di-n-butyl phtha)ale 900 10 UR 10U 10 UR oy 10 U) 10 U} 20U nou
Din-octyl phthalate 100 10 UR 10U 10 UR 10U 10 U) 10 U) 200 10U
Fluoranthene 300 10 UR nou 10 UR 10 U 10 L) 10 L) o0 oy
Huorene ) 300 10 UR 10 U 10 UR 10 U 10 UJ 10 U) 20 U 10U
Hexachlorobenzene 10 10 UR 10U 10 UR 10U 10 U) 10 U) 20 U 10U
Hexachlorobutadiene 1 10 UR 10U 10 UR 10 Uj 10 UJ 10 U) 20 U mou
Hexachlorocyclopentadiene 50 50 UR S0 U 50 UR 50 Uj 50 UJ 50 U) 100 U 50 U
3 Hexachloroethahe 10 10 UR 10U 10 UR 10 Uj 10 U) 10 U) 20 U ou
Indeno(1,2,3-cdjpyrene 10 UR 10U 10 UR 10 Uj 10 U) 10 U) 20U 10U
Isophorone 100 10 UR 10U 10 UR 10 LYy 10 UJ 14 U] 20U 1ou
Naghthalene 300 10 UR 10U 10 UR 10 U} [{sm¥]] 10 U) 20U 10U
Nitrobenzene 10 10 UR 10u 10 UR 10 U} [ JeRV]] 10U 20 U 10U
N-Nitrosodin-propylamine 20 10 UR 10U 10 UR 10 Uj 10 U 10 U) 20U U
N-Nitrosodiphenylamine 20 10 UR 10U 10 UR 10 U} 10 U 10 U) 10U
Pentachlorophenol 1 S50 UR 50U 50 UR 50 U] 50 U] 50 U) 8.6 )
Phenanthrene 10 UR 10 U 10 UR 10 UJ 10 U] 10 U) 10U
Phencl! 4000 13) 29 8 26 JB 22 IB 18 JB 11 B 578
Pyrene 200 10 UR U 10 UR 10U 10 U) 10 U) 10U
]
»%)
a9
[4+]
(=]
(PN
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“ Table 13 - Pilot Program Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 5 of 12

TZI Lab ID: COF270174002 COF280120002 (COF300221002 COF300221005 (COGO10138002 COGI180137002 COH160223002 CO0I260217002
§ g Sample 1D: c2u cz12 cz23 C244 C245 C2i6 C2e7 c218
=38 Sample Date: 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
&z
Eﬁ Conventionals in mg/L
R Total Organic Carbon 17.3) 209 14.2 10.8 7.9 399 153 ) 7.8
El Total Suspended Solids 4u 4u 4U 4u aqu 4u qu qu
2 Metals in pg/L
& Aluminum 335! 461 455] | 438] ! 553} 1590 1410 853
3 Antimony 187 B 24iB 19.6 B 15.7 B 156 B 85.1 743 71
= Arsenic 38 35 27 29 4.3 - a2 9.9 9.5
Barium 251 B 100 B 61.2 8B 509 B 401 B 215 8 76.4 B 50.7 B
Beryllium 0.13 5U 009 U 5U 5 U sU s5U 017 U
Cadmium 5u 5u 5u - 5u 55U 5 U 5u 5u
Calcium 85700 42400 20900 12900 12400 32800 26100 36200
Chromium 14.2 8.4 44 B 278 328 198 14 B 24U
Cobalt 7.4 50 U 3.9 3.6 50 U 3.9 50 U 50 U
Copper 203 94 53.4 348 38.4 204 82.9 204
Iron 261U 54,1 U 100 U 100 U 134 U 236 13.1 171U
Lead lu iu ju 3 U 3U 3 ju U
Magnesium 858 370 170 876 76 63.1 135 325
Manganese 26 B 1B 138 15U 15U 09a B 1.2 8 099 B
Mercury 0.047 U 02U 0.2 U 02U 02U 0.049 U 02U 0.07 U
Nicke! 383 107 U w0 U 6.2 40 U 518 36.3 209
Potassium 70500 46600 26800 17000 15200 23700 15700
Selenium 53 4.3 2.4 3.7 50 4.9 4.4
Silver 1.7 10 U 19 U 10U 0.94 10U 1ou
Sodium {_ 172000} i 110000} I 57800 37300 33100 0 26700 9650
Thallium 10 U 10U 10U 1oy 10U 10U 10U 10U
Vanadium 958 1188 13.4 1158 105 B 52.6 52.7 389
Zine 179 U 101 U 9.8 U 45 U 87 U 5 3.7 20U
-
(1]
v .0]
®
o
B
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|
| Tahle 13 - Pilot Program Analytical Results far ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 6 of 12
|

L r_:’c Lab 1D; COF270174002 COF280120002 COF300221002 COF30022t005 COGQ10138002 C0G180137002 COH160223002 (01260217002
o2 Sample ID: c21 C2-12 C2:L3 C2.L4 C2:.15 C2-lé C27 C2-L8
oR g’ Sample Date: 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
®
-5
o] Pesticide/PCBs in pg/L
2 4,4-0DD 005 U 0.05 UR 0.05 V) 0.05 U) 0.05 U 0.05 U 0.05 U
g. 4,4"DDE 005 U 0.05 UR 0.05 U) 0.05 U] 0.05 U 0.05 U 005 U
2 4,4-DDT 0.05 U 0.05 UR 0.05 U 0.05 U} 0.05 W 6.05 U 0.05 U
et Aldrin o005 U 00044 | 0.0054 | 0.0081 ) a05 W 0.05 U 0.05 U
3 alpha-BHC 0.003 | 0.0033 |} 0.0043 |} 0.0041 ) 0.0035 ) 0.006 | Q205 U
8 alpha-Chlordane 005 U 0.05 UR 0.05 Uj 0.05 U) 0.05 Uj 0.05 U 005 U
Araclor 1016 11U t UR 14y 1Y) 1U] 10U 10
Aroclor 1221 1u 1 UR 1V 1 U} 1 U 11U 1TU
Aroclor 1232 tu 1 UR 1Y U 1 U 1U 1U
Aroclor 1242 1u 1 UR 11U 1Tu ty 14 1y
Arocior 1248 iu 1 UR 1U) 1U 1 U 1Tu 14U
Araclor 1254 1y 1 UR 1 U) 14U 1 U) 1U iU
Aroclor 1260 1U 1 UR 1U) 1Y) 1U) 1Ty 1y
Total PC8s 1 u 7 UR U 7 ! U ru v
beta-BHC 0.05 U 0.05 UR 0.05 U) 005 U 0.05 U) 0.05 U 005 U
delta-BHC 0.05 U Q.05 UR 0.05 U] 0.05 UJ 0.05 U 005 U 005 U
Dieldrin ' 005 U 0.05 UR 0.05 U 0.05 U 0.05 U) aos U 205 U
Endosulian # 0.05 U 0.05 UR 0.05 U] 0.05 U 0.05 U Q.05 U 005 U
Endosulfan | 005 U 0.05 UR 0.05 L) 0.05 ) 005 U) 0.05 U 005 U
Endosulfan sulfate 005 U 0.05 UR 0.05 U) 0.05 U] 0.05 U) 0.05 U 005 U
Endrin aldehyde 05 U 0.05 UR 0.05 U) 0.05 U 0.05 U 005 U 005 U
Endrin kétone 0.05 U 0.05 UR 0.05 V) 0.05 U 0.05 U) 005 U 005 U
Endrin 0.05 U 0.05 UR 0.05 U 0.05 LA 0.05 U) 0.05 U 0.05 U
gamma-BHC {Lihdane) 005 U 0.05 UR 0.05 4 0.05 U 0.05 U Q.05 U 0.05 U
gamma-Chlordane 0.05 U 0.0071 | 0.017 | 0.02 ) 0.019 | 0.053 0.017 )
Heptachlor epoxide 0.05 U 0.05 UR 0.0025 | 0.05 W 0.05 U 005 L 0.05 U
Heptachlor 0.05 U 0.05 UR 0.05 UJ 0.05 UJ 0.05 V] 005 U 0.05 U
Methoxychlor 05 U 0.5 UR 0.5 Uj 0.5 U 0.5 U 0.5 U 05U
Toxaphene U 2 UR 2 U 2 U 2 U] 2 U 2 U
-3
Y
aQ
m
=)}
w
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Table 13 - Pilot Program Analylical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 7 of 12
T E Lab ID: COF270174002 (COF280120002 COF300221002 COF300221005 CO0GO0101358002 COG180137002 COH160223002 C0I1260217002
§ :_"\ Sample 1D: czu czL2 Cc2-13 Cc214 C2L5 C216 C247 C248
= g Sample Date: 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
g g Semivolatiles in pg/L
o] 1,2,4-Trichlorobenzene 10U 10 UR i0 Wy 10 U) 10 U 20 U 0oU
%— 1,2-Dichlorobenzene 10U 10 UR 10 U} 10 U 10 U} U 10U
- 1,3-Dichloroberizene 10U 10 UR 10 U) 10 UJ 10 Uj 20U 10U
~N 1,4—Dich[orobeﬁ‘zene 10U 10 UR 10 U) 10 Uj 10 Uj 20U 0u
- 2,2'-oxybis(I-Ch!oropropane] 10u 10 UR 10 U) 10 UJ 10 U} 20U 10U
3 2,4,5-Trichlorophenal 10U 10 UR 10 U) 10 U) 10U 20U 10U
2,4,6-Trichloropheno| 10U 10 UR 10 U} 19 U 10 U 20U 10U
2,4-Dichlorophénal 10U 10 UR 10 U) 10 UJ 10 UJ 20U 10U
2,4-Dimethylphénol 10U 10 UR 10 U) 10 UJ 10 UJ oy - 10U
2,4-Dinitrophenbl 50 U 50 UR S50 1) 50 U 50 U oo v - 50 U
2,4-Dinitrotoluehe 10U 10 UR 10 U 10 U) 10 ) 20 U/ 10U
2,6-Dini1fotolue§1e 10U 10 UR 10U 10 U) 10U 20 U 10U
2-Chloronaphthalene 10U 10 UR 10U 10 U) 10 U 20U ot ou
2-Chlorophenol 10U 10 UR 10 U 10 U) 10 U) 20U iou
2-Methylnaphthalene 10U 10 UR 10 WYy v - iU 20U o
2-Methylphenol 1nou 10 UR 0y 10 U) 10 U) 16 4 10U
2-Nitroaniline 50 U 50 UR 50 U} 50 UJ 50 U) 100 U 50U
2-Nitrophenol 10U 10 UR 10 U} 10 U) 10 U) 20U 10U
3,3"Dichlorobenzidine 50 U 50 UR 50 U} 50 U) 50 U oo U 50U
3-Nitroaniline - 50U 50 UR 50 Uj 50 U] 50 U) 100 U 50 U
4,6-Dinitro-2-methylphenol 50U 50 UR 50 UJ 50U 50 U 100 U Sou
4-Bromophenyl phenyl ether 10U 10 UR 10 Uj 10 U) 10 UJ 20U 1nou
4-Chtoro-3-methylphenoi 10 U 10 UR 10 U) ‘10 U oy 20U 1nu
4-Chloroaniline 100 10 UR 10 U] 10 Uj 10 U 200 mou
4-Chlorophenyl phenyl ether 10U 10 UR 10 U) 10 U 10 U} 200 10U
4-Methylphenol 10U 10 UR 10 U) 10 U) 10 U 200 10 U
4-Nitroaniline . 50 U 50 UR 50 U 50 U) 50 U 100 U 50U
4Nitrophenol sou - 50 UR 50 U) 50 U) 50 U) 100 U 50 U
Acenaphthene 1u 10 UR 10 U) io v 10 UJ 20 U 10U
Acenaphthyleng 10U 10 UR 10 U 10 U) 10 Wy 200 10U
2
Y]
[54]
1]
an
(s
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Table 13 - Pilot Program Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment : Sheet 8 of 12
I n:F Lab ID: COF270174002 COF280120002 COF300221002 COF300221005 COGO10138002 CO0G180137002 COH160223002 01260217002
b= Sample ID: C2-11 C2-12 C2-13 C2-L4 C2-L5 C2Le C2L7 C2-L8
ve Sample Date: 6/26/00 6/27/00 6/26/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
&z
o4& Anthracene 10U 10 UR 10 U) 10 U) 10 U} 20U 10U
o 8enzo(a)anthracene 10U 10 UR 10 U) 10 UJ 10 UJ 20U 10U
g_ Benzo{a)pyrene io v 10 UR 10 V) 10y ‘ 10 U 20 U 10U
% Benzol{b)ftuorarithene v 10 UR 10 U) 10U ; 10 U 20U 0ou
‘ﬁ Benzo(ghi)perylene 10U 10 UR 10 U) 10 U) 10 LW 20 U 1wy
r Benzol(k)fluoranthene 1oVu 106 UR 10 U) 10 U) 10 U) 20U 10U
8 bis(2-Chloroethoxylmethane 10U 10 UR 10 U} 10 U} 10U 20U oy
bis(2-Chloroethyl ether 10U 10 UR 10 U 10 U) 10 UJ 20 U 1oy
bis{2-Ethylhexyl) phthafate 10 U 10 UR 10 U) 10 U} 10 U 20U 4.6 )
Buty! benzyl phthalate 0wy 10 UR 10 UJ 10 U4 10 W) 20U oy
Carbazole 10U 10 UR 10 U4 10 U 10 U) 20U 10U
Chrysene 10U 10 UR 10 U) 10 U 10 U) 20U 10U
Dibenz(a,h)antl‘ll’racene ] 10U 10 UR 10 U) oy 10 U} 20U 1ou
Dibenzofuran 10U 10 UR 10U oW 10 U} 20U 10U
Diethyl phthalate 4.5 )8 3.2 )8 10 U 10 U 10 U} 20,V 1wou
Dimethyl phthalate 10U 10 UR 10 U] 10 U) 10 UJ 20U 10U
Di-n-butyl phthalate wou 10 UR 10 U] 10 Ul 10 U] 20U 10 U
Din-octyl phthatate 10U 10 UR 10 Uj 10 U) 10 Uj 20U 10U
Huoranthene 10U 10 UR 10 U) 10 U) 10 U wou 10U
Fiuorene 16 U 10 UR 10 U) 10 U) 10 U) 20U 10U
Hexachlorobenzene 10U 10 UR 10 U} 10 U) 10 U 20 U 10U
Hexachlorobutddiene 1wy 10 UR 10 U} 10 U) 10U 20 U 10U
Hexachlorocyclopentadiene 50 U 50 UR 50 U 50 U} ¢V 100 U S0 U
Hexachloroethdne iou 10 UR 10 U} 10 U) 10 U] 20U wou
indeno(1,2,3-cd)pyrene 1w0u 10 UR 10 U 10 W) 10 U 20U oy
Isophorone iou 10 UR 10 U) 10 U) 10 UJ 20U wou
Naphthalene iou 10 UR 10 Y 10U 10U 20U 1oy
Nitrobenzene 10U 10 UR 10 Uj 10 W 10 U) 20 U mnou
N-Nitrosodi-n-propylamine - 10 U 10 UR 104 10 W 10U 20U 10U
N-Nitrosadiphenylamine 10U 10 UR 10 U ’ 10 L] 10 U) 20U 10U
Pentachlorophenol " 50U 50 UR 50 U) 50 U) 50 U} 100 U 50 U
Phenanthrene 10U 10 UR 1o u) 10 U) 10 Uj 20U 1ou
Phenol 35 B 26 JB 26 |B 20 B 13 JB B8 B 40 B
Pyrene 10U 10 UR 10 U) 14 U) 10 U) 20U nou
o
&
qgQ
1)
2]
~d
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Table 13 - Pilot Program Analytical Results for ANSI 16.1 Leachale Samples of PROPAT®-Amended Sediment Sheet § of 12
X Lab ID: COF270174003  COF280120003  COF300221003  COF300221006 COGO10138003 COG180137003 COM160223003 C01260217003
e 5 Sample ID: C3-L1 C3.12 C313 C3L4 C315 C3-16 Cit7 ciia
& Q Sample Date: 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
&g
1% o Conventionals in mg/L
Q Total Organic Carbon 226 | 23.3 15.2 10.7 8.3 45.1 19.1 9.9
2 Total Suspended Solids 4 U au 4U 4u 4y 4u a4y au
® Metals in pg/L
™ Aluminum . 437: 359 550 582 i 6311 2150 1710 1290
. Antimony 1788 21.5i8B 24.11B 21.2i8 1798 149 170 110
e Arsenic 34 10 U 38 4.2 41 10 8.7 6.5 "
e Barium 254 B 95 B 61.7 B 52.5 B 422 8B 223 B 9728 529 B i
Beryllium 5U 5U 5U 5U 5U 5U 5U 0.16 U
Cadmium 5U 5U s5U sU 5u su su su
Calcium 82500 23200 18500 12700 10800 31900 21800 30700
Chromium 186 7.6 58 27 8B 328 238 238 24U
Cobalt 6 50 U 50 U 50 U 50 U 3.2 50U 50 U
Copper 198 53.6 50.9 37.9 346 208 92.6 3s.1
fron 144 U M7 U 12U 100 U 1m7U 18.7 29.8 9.5 U
Lead ju 3y 3y 3y 3 U Q] 3u iu
Magnesium as9 200 1ne 70.6 63.8 40.5 126 234
Manganese 398 18 1B 13 8B 15U 098 B 228 15U
Mercury 0.059 U 02U 0.2 U 02U 02U 0.068 U 02U 012 U
Nickel 51.8 40U a0 U 40U 40U 61.8 33.7 27.1
Potassium 85800 32600 29500 21300 17100 61200 30400 19600
Selenium 5.8 2.5 5 3.6 ia 14.4 5 5U
Silver 1.3 096 10 U 0w v 10U 10U wu
Sodium [ 184000 {e4000] [ 57100] 39300 31500 { 122000 34100 12200
Thaltium 10U 0u 10U 10U . 1wu 10U 10U 10U
Vanadium 10.1 8 628 1258 0.7 B 132 61 51.6 44.1
Zinc 122U 101 U 172U 61U 45U 20 8.6 20U
e
+7]
[¥)°]
[
o
®
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Table 13 - Pilot Program Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 10 of 12
T Lab ID: COF270174003  COF280120003 COF300221003  COF300221006 COGO10138003 COG180137003 COH160223003 C0I1260217003
‘§ ;‘; Sample ID: C341 C3-12 C3-13 C3-14 C3-15 C3-16 CcaL7 c3l8
= g Sample Date: 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
Ya Pesticide/PCBs in jpg/L
& 4,4-pDD 0.05 U 0.05 UR 0.05 U) 0.05 UJ 0.05 U) 005 U 005 U
3 4,4-DDE 0.05 U 0.05 UR 005 U) - 0.05 UJ 0.05 U) 0.05 U 0.05 U
] 4,4:DDT 0.05 U 0.05 UR 0.05 L)) 0.05 U) 0.05 U) 0.05 U 0.05 U
N Aldrin 005 U 0.0075 ) 0.0066 ] 0.05 U) .05 U) aos U 0.05 U
g alpha-BHC 0.0034 | 0.0038 ) 0.0036 | 0.0036 ) 0.0034 | 0.013 ) 005 U
8 alpha-Chlerdane 0.05 U 0.05 UR 0.05 U) 0.05 U 0.05 U) 005 U 005 U
Aroclor 1016 Tu 1 UR 1U) 1U) 1U) 1U 1U
Aroclor 1221 11U 1 UR 1 U 1 Uj 1U) Tu 1U
Aroctor 1232 1u 1 UR 1U) 1Uj 1Uj Tu 1U
Aroclar 1242 T U 1 UR 1U) 1 Uj 1 Uf 1u 1uU
Araclor 1248 1U 1 UR 1U) 1U) 1U) Tu Tu
Aroclor 1254 1U 1 UR 1 U) 1 U} 1 U} 1u 1y
Aroclor 1260 TuU 1 UR 1U) 1U) 1U) tu TuU
Total PCBs I 7 UR Iy 7 U T uj v Ty
beta-BHC 0.05 U 0.05 UR 0.05 U) 0.05 U} 0.05 U} 0.05 U 0.05 U
delta-BHC Q.05 U 0.05 UR 0.05 Uj 0.05 U] 0.05 U] 0.05 U 0.05 U
Dieldrin 0.0037 | 0.05 UR 0.05 U) 0.05 U} 0.05 UJ 0.05 U 005 U
Endosulfan 1l 0.05 U 0.05 UR 0.05 Uj - 0.05 U) 0.05 U} 0.05 U 005 U
Endosulfan | 0.05 U 0.05 UR 0.05 Uj 0.05 U) 0.05 U} 0.05 U 0.05 U
Endosulfan sulfate 005 U 0.05 UR 0.05 U} 0.05 U} 0.05 Uj 005 U 0.05 U
Endrin aldehyda 0.05 U 0.05 UR 0.05 UJ 0.05 U} 0.05 U} 0.05 U 005 U
Endrin ketone 005 U 0.05 UR 0.05 U) 0.05 U) 0.05 Uj o5 U G.05 U
Endrin 0.05 U 0.05 UR 0.05 U) 0.05 U) 0.05 U) 005 U Go5 U
gamma-BHC (Lindane) 0.05 U 0.05 UR 0.05 U) 0.05 U) 0.05 U} - 0.05 U 005 U
gamma—Chlordai\e 005 U 0.014 ) 0018 § - 0.02 ) 0,021 | 0.06 0.025 )
Heptachlor epokide 0.05 U 0.05 UR 0.0025 ) 0.05 UJ 0.05 U) . 005U 005 U
Heptachlor 005 U 0.05 UR 0.05 U) 0.05 U] 0.05 U) 0.05 U 0.05 U
Methoxychlor oS5 U 0.5 UR 0.5 U) 0.5 U 0.5 U) 05U 05U
Toxaphene 2U 2 UR 2y 2U) 2 U} 2uU 2U
-
28]
qa
o)
o
D
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Table 13 - Pilot I’rogram Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment Sheet 11 of 12
T g: LabID: COF270174003 COF280120003 COF300221003 COF300221006 COG010138003 COG180137003 COH160223003 C0I260217003
§ % Sample 10D: C311 C3-L2 C3-L3 C3-14 C3-t5 C3.L6 C3.L7 C3-L8
=3 Sample Date: 6/26/00 6/27/00 6/28/00 6/29/00 6/30/00 7/17/00 8/16/00 9/25/00
9 3 Semivolatiles in pg/L
b 1,2,4Trichlorobenzene 1ou 10 UR 10 V) 10U 10 U] 20 U mou
3. 1,2-Dichlorobenzene . 10U 10 UR 10 U) 10 U 10 U 20U 10U
% 1,3-Dichloroben'zeqe 10U 10 UR 10 U) 10 U] 10 W) QU 1w0ou
= 1,4-Dichlorobenzene 10U 10 UR 10 U) 10 U 10U 20U 30U
K 2,2'-oxybis(1-Ch!oroprop.ane) 10U 10 UR 10 U) 10 Uy 10 U 20U 10U
8 2,4,5-Trichlorophenol 10U 10 UR 10 UJ 10 U 10 U} 20 U 10U
2,4,6-Trich|oropi'|enol 1ou 10 UR 10 U) 10 U} 10 U] 0oUuU 10U -
2,4-Dichlorophenol 10U 10 UR 10 U) 10 V) 10 U) 20U 10U
2,4-Dimethylphénol 10U 10 UR 10 U) 10 U} 10 U} 20U 10U
2,4-Dinitrophenal 50 U 50 UR 50 U) 50 U} 50 U} oo U 50 U
2,4-Dinitrotoluene ou 10 UR ' 10 U) 10 U} 10 U} 20 U 10U
2,6-Dinitrotoluene 1oy 10 UR 10 U) 10 U} 10U} 20 U 10U
2-Chioronaphthalene ou 10 UR 10 U) 10 U] 10 V) 20U 10U
2-Chiorophenol iou 10 UR 10 U) 10 U} 10 V) 20U 10U
2-Methylnaphthalene nou 10 UR 10 U) 10 Uj 10 UJ 206U 10U
2-Methylphenol ou 10 UR 10 U) 10 U} 10 UJ 21 10U
2-Nitroaniline 50U 50 UR 50 U) 50 U) 50 U 100 U 50 U
2-Nirophenol 10U 10 UR 10 U) } 10 U} 10 Uj 20U 10U
3,3"Dichlorobenzidine 50U 50 UR 50 U) 50 U) 50 U oo U 50 U
3-Mitroaniline sou 50 UR 50 U) 50 Uj 50 UJ 100 U S0 U
4,6-Dinitro-2-methylphenol 50U 30 UR 50 U 50 U} 50 U) 100 U 50 U
4-Bromophenyl phenyl ether 10u 10 UR 10 U) 10 U} 10 UJ 20U 19U
4-Chloro-3-methylphencl 10U 10 UR 10 U) 10 U} 10 UJ 20U mou
4-Chloroaniline 10U 10 UR 10 U) 10 Uj 10 U) 20U 1nou
4-Chlorophenyl phenyl ether w0y 10 UR 10 U) 10 Uj 10 U} 20U 10U
4-Methylphenol 10U 10 UR 10 UJ 10 Lj 10 U} 20U 10U
4-Nitroaniline 50U 50 UR 50 U) 50 U} 50 U) 100 U 50U
4-Nitrophenaol 50U 50 UR 50 U) 50 U) 50 U) 100 U 50 U
Acenaphthene 10U 10 UR 10 UJ 10 Uj 10 U} 20U mou
Acenaphthylené 10U 10 UR 10 U) 10 Uj 10 U} 20U 10U
e
O
[v)+]
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Lab 1D:
Sample 1D:
Sample Date:

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)flucrarithene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis{2-Chlorcethoxy)methane
bis(2-Chloroethyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Carbazole

Chrysene
Dibenz{ah)anthracene
Dibenzofuran

Diethyl phthalate
Dimethyl phihalate
Din-butyl phlhafate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutddiena
Hexachlorocyclopentadiene
Hexachioroethane
indenao(1,2,3-cd)pyrene
Isophorone

Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Mitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

492418\Pilot Tables 13 & 14 ANSI leaches.xs

COF270174003  COF280120003

C3-L1 C3L2

6/26/00 6/27/00
1wou 10 UR
U 10 UR
tou 10 UR
10 U 10 UR
10U 10 UR
WUy 10 UR
10U 10 UR
10U 10 UR
wu 12)
1ou 10 UR
10U 10 UR
10U 10 UR
1ou 16 UR
wou 10 UR
62 1B 428
10U 10 UR
10U 10 UR
1o U 10 UR
ou 10 UR
10U 10 UR
10U 10 UR
10U 10 UR
50 U 50 UR
10U 10 UR
10U 10 UR
10 U 10 UR
10U 10 UR
10 U 10 UR
10U 10 UR
10U 10 UR
50 U 50 UR
1ou 10 UR
32 8 26 )8
1ou 10 UR

COF300221003
C3-13
6/28/00

10 U)
10 U)
10 U
10 Uj
[0
10 U}
10 U)
10 U)
10 U)
10 U)
10 U)
10 U)
10 V)
10 U)
10 V)
10 U)
10 U)
10 Uj
10 Uj
10 Uy
10U
10 W)
50 Uj
10 UJ
10 U)
10 U)
10 U)
10 U)
10 U)
10 UJ
50 U
10 Uj
24 |B
10 U)

U Mot detected at indicated detection limit.

| Estimated value.

COF300221006
C3-4
6/29/00

10 U)
10 U]
10 U}
10 U}
10 U)
10 V)
10 Uj
10 U)
10 U)
10 U]
10 V)
10 U)
10 V)
10 U)
10y
10U
10 U)
10 Uj
10 V)
10 Uj
10 U}
10 U}
50 UJ
10 U)
10 U)
10 U)
10 U)
10 U]
10U
10 U
50 Ly
10 U]
19 )8
10 U}

R Data rejected as a result of extraction holding time exceedence.
B Concentration less than five times (ten times for phthalates)

i Value exceeds the screening crileria.

Detection limits that exceed the screening criteria are italicized.

Table 13 - Pilot l;rogram Analytical Results for ANSI 16.1 Leachate Samples of PROPAT®-Amended Sediment

COGO10138003 COG180137003 COH160223003 (01260217003

C35
6/30/00

10 U)
10U
10 U
ol
10U
10 U}
10 U)
10 U)
10 U)
10 U)
icu
10 U)
10 U)
10 U)
10 U)
10 U)
10 U)
10 U)
10U
10U
10 Uj
10 U)
50 U}
10 )
10 U)
10 U)
16 U)
10 U)
10U
10 U)
50 U
10 UJ
12 1B
10 V)

C346
7/17/00

204U
20U
20U
20U
20U
20U

20 U

20 U
20U
20U
20U

200 -

20U
20U
20U
20U
20U
20U
20 U
20U
20 U
20 U
100 U
20 U
20U
20U
20U
20U
200
20U
100 U
20U
126 B
20U

L7
8/16/00

iou
10U
10U
10U
10U
10u
10U
1mnu
u
wou
nou
ou
104U
[[RY
ou
v
nou
oy
0 u
U
10U
10 U
50U
10U
10U
10u
1cu

ou-

oy
1wy
50U
mou
52 B
10U

C3-Ll8
9/25/00
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Table 14 - Pilot Program Dioxin Analytical Results for ANSI 16.1 Leachate Samples from PROPAT®-Amended Sediment Sheet 1 of 2

|
|
\
Sample 1D: Equivalency C1-L1 ci1i7 , cz21 C217 |
1
|

}sg Lab ID: . Toxicity COF270174001 COH160223001 COF270174002 COH160223002
£ 0
-‘; g Sample Date: Factor 6/26/00 8/16/00 6/26/00 8/16/00
g B TEF TEF TEF TEF
é Dioxins in pg:/L
8 1,2,3,4,6,7,8-HpCDD 0.01 0.68 U 0.0068 1.9 U 0.019 0.61 U 0.0061 29U 0.029
I 1,2,3,4,6,7,8-HpCDF 0.01 0.75 U 0.0075 1.2 U 0.012 09 U 0.009 1.7 U 0.017
3 1,2,3,4,7,8,9-HpCDF - 0.01 09 U 0.009 1.6 U 0.016 11U 0.011 1uU 0.01
e 1,2,3,4,7,8-HxCDD 0.1 Tu 0.1 21U 0.21 .1 U 0.11 14 U 0.14
1,2,3,6,7,8-HxCDD 0.1 091 U 0.091 19U 0.19 099 U 0.099 1.3 U 0.13
1,2,3,7,8,9-HxCDD 0.1 09 U 0.09 18U 0.18 0.97 U 0.097 1.2 U 0.12
1,2,3.,4,7,8-HxCDF 0.1 0.68 U 0.068 12U 0.12 057 U 0.057 0.96 U 0.096
1,2,3,6,7,8-HxCDF 0.1 0.6 U 0.06 11U 0.11 0.48 U 0.048 0.85 U 0.085
1,2,3,7,8,9-HxCDF 0.1 0.74 U 0.074 13U 0.13 0.59 U 0.059 11U 0.1
2,3,4,6,7,8-HxCDF 0.1 0.68 U 0.068 1.4 U 0.14 0.54 U 0.054 11U 0.11
1,2,3,7,8-PeCDD 0.5 1.7 U 0.85 27 U 1.35 16U 0.8 1.8 U 0.9
1,2,3,7,8-PECDF 0.05 1.1 U 0.055 1.6 U 0.08 0.96 U 0.048 1.2 U 0.06
2,3,4,7,8-PéCDF 0.5 11U 0.55 1.5 U 0.75 0.93 U 0.465 1.1 U 0.55
2,3,7,8-TCDD 1 0.75 U 0.75 1.5 U 15 0.73 U 0.73 1.4 U 1.4
2,3,7,8-TCDF 0.1 0.69 U 0.069 12 U 0.12 0.77 U 0.077 0.91 U 0.091
OCDD 0.001 1.2 U 0.0012 43 U 0.0043 26 U 0.0026 Mu 0.011
OCDF 0.001 1.2 U 0.0012 34 U 0.0034 12U 0.0012 25U 0.0025
Total HpCDD 0.68 U 19U 0.61 U 29U
Total HpCDF 09 U 1.4 U 1.1 U . 17U
Total HxCOD 1U 21U 11U 1.4 U
Total HxCDF 0.74 U 14 U 0.59 U 11U
Total PeCDD 21U 9.8 U 16 U 6.6 U
Total PeCDF 1.1 U 1.8 U 0.96 U 1.4 U
Total TCDD 0.75 U 1.5 U 0.73 U 14U
Total TCDF 0.69 U ' 1.2 U 0.77 U 091 U
Total TCDD Equivalent (1/2 NDs) 1.43 247 1.34 1.93
g
o9
[19]
~l
(%
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Table 14 - Pilot Program Dioxin Analytical Results for ANSI 16.1 Leachate Samples from PROPAT®-Amended Sediment Sheet 2 of 2

Lf Lab ID: COF270174003 COF280120004 COH160223003
¥ o Sample 1D: C3-L1 C4-PB C3-L7
® 2 Sample Date: 6/26/00 6/27/00 8/16/00
g8 TEF TEF TEF
3 - Dioxins in pg/L
g 1,2,3,4,6,7,8-HpCDD 0.57 U 0.0057 06 U 0.006 2 U 0.02
s 1,2,3,4,6,7,8-HpCDF 0.84 U 0.0084 0.71 U 0.0071 12 U 0.012
3 1,2,3,4,7,8,9-HpCDF 1U 0.01 0.85 U 0.0085 1.5 U 0.015
S 1,2,3,4,7,8HxCDD 1U 0.1 13U 0.13 22 U 0.22
1,2,3,6,7,8HxCDD 0.92 U 0.092 12U 0.12 2U 0.2
1,2,3,7,8,9HxCDD 0.91 U 0.091 11U 0.11 19U 0.19
1,2,3,4,7,8 HxCDF 0.58 U 0.058 069 U 0.069 14 U 0.14
1,2,3,6,7,8-HxCDF 0.51 U 0.051 06 U 0.06 12 U 0.12
1,2,3,7,8,9-HxCDF 0.63 U 0.063 0.74 U 0.074 15 U 0.15
2,3,4,6,7,8-HxCDF 0.58 U 0.058 0.68 U 0.068 16 U 0.16
1,2,3,7,8-PCDD 16 U 0.8 1.8 U 0.9 29U 1.45
1,2,3,7,8-PéCDF 1Y 0.05 1.3 U 0.065 1.8 U 0.09
2,3,4,7,8-PeCDF 0.99 U 0.495 1.3 U 0.65 1.7 U 0.85
2,3,7,8TCDD 0.68 U 0.68 11U 1.1 2U )
2,3,7,8.TCDF 0.67 U 0.067 1u 0.1 15U 0.15
OCDD 1.2 U 0.0012 19U 0.0019 3U 0.003
OCDF 1.2 U 0.0012 13U 0.0013 3.8 U 0.0038
Total HpCDD 0.57 U 06 U 2 U
Total HpCDF 1u 0.85 U 15U
Total HXCDD 1u 13U 22U
Total HxCDF 0.63 U 0.74 U 1.6 U
Total PeCDD 16 U 2.8 U 11U
Total PeCDF 1U 13U 1.8 U
Total TCDD 0.68 U 1.1 U 2U
Total TCDF 0.67 U 1U 1.5 U
Total TCDD Equivalent 1.32 1.74 2.89
-
&
D
o
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Table 15 - Pilot Program ANSI 16.1 Melal Leachate Means and Standard Dieviations for PROPAT®-Amended Sediment Sheet 1 of 4
": I Lab ID: COF270174000 COF280120001 COF300221001 COF300221004 coGa10138001 COC1801370M COHI160223001 CO1260217001
8= Sample 1D: GWQS Ci-L1 Cl-12 C143 ClL4 C1-L5 Ci-L6 C1-L7 Ct-1a
ra Sample Date: 6/26/00 6/27/00 6/28/00 €/29/00 6/30/00 7/17/00 8/16/00 9/25/00
* % Metals in pg/L
O § Aluminum 200} 2651 792 1310 771 764 2690 2240 1360
ﬁ Antimony 20 144 B 35.3:B 429iB 25.31B 20.81B 221 115 77.6
3 Arsenic 8 0 v 3.7 5.9 4.1 kR | 11.8 9.7 6.7
g Barium 2000 241 B 103 B 644 B 476 B 403 B 133 B 711 8 544 B
s Berylium 20 008 U 35U 0.08 5U 5U 5U 50U 022 U
':: Cadmium 4 su 5 U 5 U 5 v s U S U 5U 5 U
8 . Calcium 42300 49700 36000 14100 12000 40700 31200 34000
=} Chromiim 100 8.3 129 8.6 3aB 27 8 22 B 24 B 9 u
Cobalt 3.5 3.9 4.6 50 U 50U 36 50 U la |
Copper 1000 106 t41 123 46.2 359 259 125 49.3
tron 300 19U 67.3 182 U 112 U 139 W 19.3 13 100 U
Lead 10 3 U 3U ju 3y 3 U 3u EQY) iy
Magnesium 139 334 174 56.4 67.2 253 120 314
Manganese 50 23 B 218 [} 15 U 168 093 B 0.97 8 15U
Mercury 2 0: U 0z U o2 U 02U 02 U 0.047 U 02 U 02U
Nickel 100 23 248 L 25.2 7.6 73 715 45.5 336
Potassium 49100 69700 64600 25000 18800 70300 34100 21900
Selenium 50 33 10 11.7 49 4.1 17.7 55 4.7
Silver 1.2 U 10 U 1ovu 10y oy wou (LAY
Sadium soo00{ 104000} { vs1000} 47000 33700 f 136000} 38700 14100
Thallium 10 wou v 10U 10U mwu iou W0y
Vanadium 69 B 17.8 13.3 17 FAR 60 438
Zinc 5000 2614 U 256 U 69 U 9 U 7.6 4 20U
e
I
[s)e]
[
~
N
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Table 15 - Pilot Prbgram ANSI 16.1 Metal Leachate Means and Standard Deviations for PROPAT@Amended Sediment

Lab ID:
Sample 1D:
Sample Date:
Metals in pg/L
Aluminum
Antimony
Arsenic
Bariun
Beryllium
Cadmium
Caldum
Chromium
Cobalt
Copper
tren
Lead
Magnesium
Manganese
Mercury
Nickel
Patassium
Seleniuim
Sitver
Sodium
Thallium
Vanadium
Zinc

COF270174003
a1
6/26/00
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Table 15 - Pilot Program ANSI 16.1 Metal Leachate Means and Standard Deviations for PROPATE&-Amended Sediment

Lab ID:
Sample ID;
Sample Date:
Metals ip pg/L
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

COF270174002  COF280120002
czL cxi2
6/26/00 6/27/00

[

461
2438
is

100

42400

8.4
U

94
541 u
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Table 15 - Pilot Prdgram ANSI 16.1 Metat Leachate Means and Standard Deviations for PROPAT®-Amended Sediment

Lab ID:
Sample ID:
Sample Date:
Metals in pg/L
Aluminum
Antimony
Arsenic
Barium
Berylium
Cadmium
Catcium
Chromium
Cobalt
Copper
iron
{ead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Leach | Leach 2 Leach 3
Mean SD Mean SD Mean

346 B6.5 537 226 772
17.0 227 26.9 735 289
573 3.70 5.73 3.70 4.13
248.7 6.81 99.3 4.04 62.4
1.24 2.83 5 Q 1.72

5 a 5 Q 5
70167 24186.22 38433 13168807 25133
13.7 517 9.63 2.86 6.00
5.63 198 346 26.6 19.5
169 546 96.2 43.7 75.8
198 5.89 44.4 290 43.4

3 ] 3 ] 3

695 3069827 3 89.6 154
293  0.85049 1.37 0.64 1.10
Q.10 0.09 0.2 Q 0.2
377 14.4 25.2 14.7 35.1
68533 183293 49633 18735.08 40300
4.80 1.32 5.60 392 6.37
1.40 0.26 6.99 522 10
| 153333] 4314317 _108333] 4352394
10 1] 10 [+ 10

8.83 1.70 1.9 5.80 i9.0
188 7.15 153 8.95 126

U Not detected at indicated detection limit.
) Estimated value,
R Data rejected as a result of extraction holding time exceedence.
B Coancentration less than five times {ten times for phihalates)

concentration in procedure blank.

H i Value exceeds the screening criteria,
Detection limits that exceed the screening criteria are italicized.
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April 21, 2000

John R. Ponton

Senior Associate

Hart Crowser, Inc.

75 Montgomety Street, 5" Floor
Jersey City, New Jersey 07302-3726

RE: CLAREMONT CHANNEL DEEPENING PROJECT
JERSEY CITY, NEW JERSEY -
REVISED PROPAT PILOT STABILIZATION RECIPE
CTI PROJECT NO. 98-311

Dear Mr. Ponton:

Consolidated Technologies, Inc.’s (CTI) is submitting this correspondence in response to Hart Crowser,
Tnc.’s (Hart Crowser) review of CTI’s proposal (see correspondence of April 17, 2000) to modify the
stabilization recipe, or mix, for the PROPAT® Pilot Program. Hart Crowser has requested supplemental
information supporting CTI’s proposal to eliminate the “alkaline activator” component of the mix, and the
associated replacement of the “KS40” component with a “KS60” component. Accordingly, CTI has
consulted with O’Brien & Gere Laboratories, Inc., and collectively offers the following information for
your consideration.

It is CTI's opinion that the HC “optimum mix” dosage levels are excessive and contains unnecessary
redundancy with regard to the alkaline activator requirements of the mix (i.e. lime). From a volume
increase perspective alone, reagent and/or additive rates of more than 40% are approaching the maximum
practical operational limits for batch plant stabilization processes. Reagent costs can also be excessive at
high field-scale dosages. For these reasons, CTI has proposed a modified mix that reduces the mix from
three to two reagents, by eliminating one source of alkaline activator and replacement of the KS40 mix
reagent with a KS60 reagent. The use of KS60 will supply additional alkaline activator offsetting the
elimination of the single source alkaline activator (i.e. lime).

In both cement-based and lime/pozzolan-based techniques, the stabilizing process can be modified
through the use of high-efficiency substitute additives, such as soluble silicates, that accelerate curing
rates and enhance the stabilizing properties of the dredged material. CTI proprietary reagents KS40 and
KS60, contain silicate rich components and excess lime, in combination with other pozzolanic
ingredients. One of the proprietary active ingredients of the KS reagent is useful in that the it typically
contains up to 15% lime or lime hydrate. In addition to lime, this ingredient often contains di-calcium
silicate, which is also an alkaline component.

The KS60 reagent will provide both excess silicate (as calcium-silicate-hydrate, or CSH), as well as free
lime as calcium hydroxide as the KS60 hydrates (combines with water). As the hydration process
continues, the compounds that collectively make up about 75% of the anhydrous cementitious ingredient
in KS60 (i.e., calcium silicates) gradually transform to their hydration products.  Transformation of the
KS60 silicate compounds occurs when the dry reagent is mixed with water. The chemistry involved is
compliex, but in effect the two calcium silicates present in the reactive reagent react with water to produce
two new compounds, calcium hydroxide and a calcium silicate hydrate gel. This gel is the most
important compound because it’s the main cementing component of the KS60 reagent.

TA1998main\Projects\83 | [\Comrespondence\HartCrowser Propat pilot letter (4-21-00).doc
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April 21, 2000
John R. Ponten
Page 2

It should be noted that chemically, KS60 contains significantly more (nominally 50%) active calcium
silicates than does an equal weight of KS40 reagent. Similarly, excess alkali compounds (available lime
hydrate) will be formed with the hydration of KS60 as well. These compounds contribute s1gmficantly to
offsetting the elimination of the single source alkali activator.

Also noteworthy, the fly ash that will be used for the Pilot Program is a pozzolanic reactive material
containing relatively high levels of sulfate or sulfite compounds, and calcium oxide (lime). These
compounds will combine with hydration to form reactive calcium sulfoaluminates, which gradually get
assimilated into a self-hardening CSH gel matrix (as found with the KS reagents).

When KS60 is used in combination with pozzolanic alkaline flyash, both reagents hydrate to form
calcium hydrates (again lime) and cement gel (CSH) pastes. Any clay fraction in the dredged material
can also be important, in that the clay phase may contribute to the stabilization process through solution in
the high pH environment. Here, clay’s cooperative reaction with the free lime from the KS60 will.
produce some additional calcium silicate hydrate (more CSH gel formation). ™

As we discussed previously, CTI has performed numerous stabilization projects utilizing flyash/alkali
activator reagents alone, without a KS reagent. In the case of the Claremont Channel sediment bench-
scale test program, CTI recommended the addition of the KS reagent as a measure of precaution, not
necessity. Admittedly, this provided redundancy in the mix. However, as described above, replacing
KS40 with KS60 does not eliminate the redundancy, but merely relies upon a different reagent that
adequately offsets the elimination of the sole alkali activator ingredient. Also, utilization of a high
quality, pozzolanic reactive flyash provides yet additional redundancy. Thus, CTI is confident that the
alternate mix is appropriate and practicai for the Pilot Program, and recommends its use accordingly.

As described in Hart Crowser’s revised work plan for the Pilot Program, any modifications of the design
mix and/or application dosages that will be evaluated in the field during the pilot program should be noted
as qualifiers of the results of the Pilot Program. Again, CTI recommends that Hart Crowser determine the
chemical and physical characterization of the dredged material used for the Pilot Program. Additionally,
as qualifiers, the available lilme content. (ASTM C25, SEC 28) and the pH of each reagent shouid be
determined and documented.

As you know, CTI is mobilizing to commence the Pilot Program next week. Consequently, today CTI is
placing the order for the stabilization reagents for delivery next week. Please advise this office as soon as
possible of any questions or comments potentially affecting this process. Please feel free to contact me at
610-278-9678, extension 201 to discuss your gquestions or comments.

Sincerely,
CONSOLI])ATED TECHNOLOGIES, INC.

é / A ?4 % ,M %% _______
Craig R. Schantz :

Senior Project Director

cc: Steve Shinn, HNSE
Steve Sands, Ken Sykes, CTI  John Doerner, O’Brien & Gere
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April 17, 2000

John R. Ponton

Senior Associate '
Hart Crowser, Inc.

75 Montgomery Street, 5™ Floor

Jersey City, New Jersey 07302-3726

RE: CLAREMONT CHANNEL DEEPENING PROJECT
. JERSEY CITY, NEW JERSEY
DRAFT REVISED PROPAT PILOT PROGRAM WORK PLAN
CTI PROJECT NO. 98-311

Dear Mr. Ponton:
Consolidated Technologies, Inc.’s (CTT) appreciates the opportunity to review and comment on the draft
revised (4/00) PROPAT® Pilot Program work plan prepared by Hart Crowser (HC). Pursuant to our
recent discussions, two issues need to be addressed. First, is the plan for “in barge mixing”, and secondly,

is the stabilization reagent “mix” proposed for the Pilot Program.

In Barge Mixing

At this point in time, CTI does not own the preferred equipment required for in barge mixing.
Consequently, as discussed with Steve Shinn last week, CTI proposes to simulate in barge mixing as
follows. First, dewatered dredged materials will be mixed in the pugmill with the pneumatically
delivered amending reagents (i.e. flyash) to create a “pre-amended product”. This technique allows for
proper measurement and delivery of each amending reagent, thorough mixing, and proper air emission
control. * The pre-amended product will be discharged from the pugmill onto a temporary stockpile.
Next, having determined the weight of the raw dredged material from the pugmill processing system, the
appropriate quantity of PROPAT® alone will be fed through the pugmill processing system and
discharged onto the stockpiled pre-amended product. Finally, utilizing conventional material handling
equipment (i.e. wheeled front-end loader and/or hydraulic excavator), the stockpiled pre-amended product
and PROPAT® wnlil be blended together to form a homogeneous “manufactured fill”. The manufactured
fill will be allowed to cure for 24-48 hours, and then will be transported to the pilot pad placement area.

-Stabilization Reagent Mix

On April 9, 1999, HC advised CTI that HNSE directed HC to temporarily postpone the initial phases of
the PROPAT® bench scale testing program, and to immediately proceed with the AUD and bench
scale/MEP testing of the non-PROPAT® containing manufactured fill proposed for the Liberty National
site.  Accordingly, HC requested CTI to recommend a “mix” for the non-PROPAT® containing
manufactured fill. On April 21, 1999, CTI submitted the following mix to HC:

e Coal flyash “North” @ 15% by weight of the dredged material
o KS40 (proprietary CKD/silicate reagent) @ 10% by weight of the dredged material
s “alkaline activator” @ 5% by weight of the dredged matenal '

J\1998main\Projects\831 1\Correspandence\HartCrowser Propat pilat tetter (4-17-00).doc
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April 17, 2000
John R. Ponton
Page 2

CTI was advised that HC conducted the bench scale/MEP testing of the non-PROPAT® containing
manufactured fill utilizing the recommended mix, and that although not disclosed in the application, the
NJIDEP AUD for the non-PROPAT® containing manufactured fill was approved based upon this mix.

Subsequent to the non-PROPAT® bench scale testing, HC consulted with CTI regarding their concerns
about the unconfined compressive strength results obtained during the initial bench scale testing (i.e. less
than anticipated). Accordingly, HC and CTI representatives revisited mixing techniques and admixture
ratios. Consequently, for purposes of its own edification, HC elected to re-rum bench scale samples with a
10% increase of the proportion of KS40. CTI was advised that the revised mix used for the supplemental
testing was as follows: '

~® Coal flyash “North” @ 15% by weight of the dredged material

o ' KS40 (proprietary CKD/silicate reagent) @ 20% by weight of the dredged material
» “alkaline activator” @ 5% by weight of the dredged material

Consequentty, on November 18, 1999, HC advised CTI that based upon the initial and supplemental
bench scale testing for the non-PROPAT® containing manufactured fill, the HC Task 5 “CTI mix” for the
PROPAT® containing manufactured fill bench scale testing would be as follows:

PROPAT® @ 30% by weight of the dredged material

Coal flyash “North” @ 15% by weight of the dredged material

KS40 {proprietary CKD/silicate reagent) @ 20% by weight of the dredged material
“alkaline activator” @ 5% by weight of the dredged material

It is our understanding that the bench scale/MEP testing of the PROPAT® containing manufactured fill
proposed for the Liberty National site was conducted by HC using this mix, as well as a second mix
consisting of 30% PROPAT®, 10% Portland Cement, and 20% LKD. -

The draft revised (4/00) PROPAT® Pilot Program work plan states (p5) that the optimum mix used for
the PROPAT® bench scale tests was 30% PROPAT® by weight of sediment, and flyash, lime and
alkaline activators - 40% combined, by weight of the sedimentPROPAT® mix. Verbally, HC has
advised CTI that the ratio of the components of the 40% flyash, lime and alkaline activator combination
consisted of the mix conveyed to CTI on November 18, 1999. The draft revised work plan (p5) states that
this mix will also be used for the Pilot demonstration.

As we’ve discussed recently, the “November 18" mix design (HC optimum mix) used for the bench
scale tests was, from a chemical stabilization perspective, a highly conservative mix design that provided
a certain level of redundancy (i.e. available lime present in multiple reagents). For several reasons listed
below, CTI does not feel it necessary, nor prudent, to utilize such a conservative mix design for the Pilot
Program.

e Based upon our experiences, contaminated sediments from the NY "Harbor can be chemicaily
stabilized utilizing lessor proportions (i.e. weight of reagents to weight of sediment) of amending
reagents. Typically, the total combined ratio of reagents to sediment, by weight is 20-30%. The HC
optimum mix is 40%, not including PROPAT® (30%).

J:M998majn\Projects\83 1 1\Correspondence\HartCrowser Propat pilot letter (4-17-00).doc
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» Utilization of the HC optimum mix for the Pilot Program may set a precedent, or result in a regulatory
mandated mix design for the full-scale demonstration. This would result in unnecessary and
burdensome costs and prolonging of the HNSE, and potentially future projects.

As stated in the AUD application prepared by HC for the non-PROPAT® containing manufactured
fill, and as specified in CTI's Claremont facility AUD, future mix designs for dredged materials
proposed for upland beneficial use are subject to certain proprietary protection, thus specific reagents
and respective ratios to the raw sediments are not disclosed.. Both AUD’s merely cite potential
amendment reagents. Thus, from a regulatory view, it is not necessary to specify the exact mix
design for the Pilot Program.

o From an operational perspective, practically speaking, the use of three (3) dry additives and
PROPAT® is not feasible. CTI's Claremont dredged material processing system is capable of
handling two (2) pneumatically conveyed reagents (ie. flyash), and two (2) dry bulk conveyed
reagents (i.e. PROPAT®), simultaneously. The HC optimum mix consists of three pneumatically
conveyed reagents and one dry bulk conveyed reagents.

Accordingly, pursuant to our recent conversations, CTI requests that a modified version of the HC
optimum mix design be implemented for the Pilot Program. We have reviewed the HC optimum mix and
propose the following alternate, or “pilot program mix”.

o PROPAT® @ 30% by weight of the dredged material
o Coal flyash @ 20% by weight of the dredged material
o KS60 (proprietary CKDYsilicate reagent) @ 20% by weight of the dredged material

As stated above, based on CTI’s experiences the HC optimum mix, as well as the proposed pilot mix as
presented above, consist of excessive proportions of reagents. Thus, CTI suggests that the pilot program
mix is a “worse case” mix. Given that this is a field scale pilot test, to an extent, the true “optimum mix” -
will be field determined. The moisture content and grain size of the dredged sediments will affect the
field optimum mix. Accordingly, CTI suggests that the inifial pilot mix consist of (by weight of
sediments) 2 minimum of 30% PROPAT®, 12% flyash, and '12% KS60. As necessary, the quantity of
flyash/KS60 can be adjusted to render the moisture content of the final product suitable for handling and
placement (i.e. near optimum moisture content based upon Proctor curve). Regardless of any adjustment,
the proportion of flyash and KS60 will be equal, and the proportion of PROPAT® will be 30%.

CTI recognizes that Pilot Program samples of the manufactured fill will be subject to MEP analysis, and
that HC intends to compare the results to the bench scalé MEP results. Accordingly, HC has expressed its
concern regarding any proposed modification of the HC optimum mix. Please be advised that CTI has
reviewed and evaluated the chemical stabilization properties of the HC optimum mix, and based on these
criteria recommend the alternate pilot program mix proposed herein. In essence, the use of KS60 in lieu
of KS40 offsets the elimination of the 5% alkaline activator. CTI is confident that the proposed pilot

‘program miX ‘is -comparable to the HC optimum-mix, -and -will-render a comparable final-product,-thus

resulting in comparable MEP and strength results.

JA1998main\Projects\83 t I\Comespondence\HartCrowser Propat pilot letter (4-17-00).do¢
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CTI understands that the PROPAT® bench-scale MEP results will be used for the NJDEP AUD
application for the PROPAT® containing manufactured fill proposed for the Liberty National project.
Additionally, we recognize that the Pilot Program MEP results will be shared with the NJDEP. As stated
above, CTI does not anticipate that the results will differ significantly due to the proposed modified mix.
In fact, we believe that there is an equal if not greater potential of obtaining differing results due to the
potential differences in the bulk sediment chemistry of the sediment used for bench scale testing versus

the Pilot Program. Accordingly, CTI suggests that HC and HNSE consider analyzing samples of the Pilot
Program sediment for bulk sediment chemistry,

In conclusion, it is CTI’s recommendation that for the reasons and rationale presented above, the
proposed pilot program mix be used for the pilot and full-scale demonstrations.

Pending HNSE’s authorization, CTI proposes the following schedule for the Pilot Program:

e April 24 - April 26 Pugmill processing system calibration & shakedown
e April 25 Dredging 500 CY

e April 26 Dredged material dewatering

e Apnl 27-29 Dredged material processing (pugmill/in barge)

e April 29-30 Stockpiled manufactured fill curing period

e Mayl Test pad site preparation

» May 2-3 ‘ Manufactured fill placement

» May4-5 Demobilization/site cleanup

Please feel free to contact me at 610-278-9678, extension 201 to discuss your questions or comments.
Sincerély,
CONSOLIDATED TECHNOLOGIES, INC.
“
T .,’.E
L,A J”vay” % «J‘f//? ¢
Craig R. Schantz ' T
Senior Project Director

Steve Shinn, HNSE
Steve Sand_s, Ken Sykes, CTI
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Anchorage
INTERNAL MEMORANDUM o
DATE: © June 02, 2000
TO: .I_Iliana Alvaradd _ _
‘ JJohn Ponton Chicago
CC: David Chawes, CIH
Employee Occupational Health File
’ Denver
FROM: Elisabeth Black
RE: Worker Exposure Monitoring
CTI Facility Fairbanks
Jersey City, New Jersey
]-4924-18

This memo summarizes the results of personal air monitoring during fieldwork at the CTI Dredged /e ©/%
Material Stabilizing Agent pilot study site in Jersey City, New Jersey. Dredged sediments brought
onto the project site may contain heavy metals, including arsenic (As), chromium (Cr), copper (Cu),
nickel {Ni) and lead (Pb). In addition, Propat®, a material added to the sediment on site, is known
to contain polychlorinated biphenyls (PCBs). Personal air monitoring was conducted on May 3,

Juneau
2000 during mixing of dried sediments with Propat® and other additives. Mixing of dried
sediments with additives created a potential for exposure to metal- and PCB-containing dusts while
lliana Alvarado of Hart Crowser was overseeing operations and testing mixture samples. The
monitoring was performed in order to verify that airborne dust did not contain metals or PCBs vong Seach

above regulatory criteria for worker exposure.

Occupational Safety and Health Administration {OSHA) Method 1D-125G was used to sample As,

Cr, Cu, Ni, and Pb using a calibrated sampling pump with 37-mm cassette and mixed-cellulose ester

(MCE) filter. National Institute of Occupational Safety and Health (NIOSH) Method 5503 was used Portiand
to sample PCBs using a calibrated sampling pump with an OVS-2 sorbent tube with glass fiber filter.

Seattle
1910 Fairview Avenue East

Seattle, Washington 38102-3699
Fax 206.328.5581
Tel 206.224.9530
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CTI Facility Work
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Page 2

At the completion of fieldwork, the sample media were submitted to Health Science Associates, an
American Industrial Hygiéne Association (AIHA) accredited laboratory, for analysis. The MCE fiber
filter sample was analyzed for the five suspect metals by NIOSH Method 7082. The sorbent tube
sample was analyzed for PCBs using NIOSH Method 5503. Laboratory certificates of analysis are
attached to this memorandum. The monitoring results are summarized below.

Metal Concentration in 8-hr TWA (mg/m?)
| sample | Flow Sample ' T
Sample iD Time Rate Volume
' (min) | (L/min) (L) As Cr Cu Ni Pb PCBs
4924-18-Air-1-Metals 503 2.021 1,016.56 | <0.002 | <0.001 | <0.001 | <0.002 | <0.002 NA
4924-18-Air-1-PCBs’ 473 0.09882 46.74 NA NA NA NA NA <0.004
Permissible Exposure Limit in 8 hr TWA {mg/m?)
29 CFR 1910 0.01 1.0 1.0 1.0 0.05 1.0

NA Not Analyzed

ND Not Detectable by Analytical Method
TWA  Time-Weighted Average, 8 hour TWA = (Concentration x Time/8 Hours)

Based on the results of personal exposure monitoring, airborne concentrations of the metals and
PCBs analyzed were well below OSHA limits for air contaminants.

Attachment: Certificates of Analysis, Health Science Associates

Propatairmon.doc




! ELLAP Accreditation No.: 10985
LACSD Lab No.t 10125

Techniecal Approval:

' Repart pa.: 103090 ELIZARETH BLACK Nate Beceived : 17-MAY-00
W Pyrchase Order: HART CRONSER Date Completed : 24-AY-00
' Bxternal Mo.: J-4924-18 1910 EAIRVIEW AVE EASI Nate Sent : 24-NAY-00
' SEATILE v 98102 Page # ] of |
©" Sawple Bescription & 1- NU/PVC FILYER CASSETTE
l Method of ‘Analysis ! Flage Atomic Absorption Spectroscopy ( NIOSH 7082)
Inductively coupled argon plasma, atomic emission spectroscopy (NIOSH 7300)

l C fute Rubmitter air Test - Reporting
‘ Samgple No. Sample Mo. Voluwe Description ug ®9/u3 ug/ald Lirit .
n 219779 4924-18-AIR-1-HEIALS 1016.56 . Arsenir {2 €0.002 2 ug
' - Chraniua a €0.001 1ug

. Coppar <l €0.001 1 ug

Nickel : <0.002 2 ug

' Lead < ¢0.002 2 ug
. DRAFT REPORT
' SUBJECT TO REVISION

Bemarks ; Sample{s) and sappling &ata as provided Analyst : SH Ref : SH_3090
' by ELIZABETH RLACK ' :
- California FLAF Ma.2 1406 Reviewad by:

AlHA Accreditation No.: 172 HDA EUI
' MUC 4P 4ccreditation Ho.: 101384 '

Laboratery Director, Jaime Steednan-Lyde

Td WdSy:p@ 288z v “Aew

ZeEE+@22+PTL 1 TON 3NOHd S3LYID0SSH 3ONIIIS HLTWUSH @ Wodd
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LABORATORY REPORT

Report No.: 103091 ‘ ELIZABETE BLACK : - Date Received : 17-MAY-00
Purchase Order: HAR? CROMSRR Date Completed : 25-MAY-00

Prternal No.: J-492¢-13 1910 FATIVIEV AVE BAST Date Sept : 25-NAY-00
SEATTLE WA 98102 Page § 1 of 1
Sarple Description : 1- OVS-2 TUBE
Nethod of Analysis : GAS CHROMATOGRAPEY (NIOSH 5503)
) ) . ‘ : Polychlerinated
Sarple Submitter Lir Volume : Biphenyls
Runber Nusber {Liters) Yedia {ug) {ug/n3)
219780 (924-16-AIR-1-PCBS  46.74 Glass Piber Pilter 0.2
' 6.7 1-2 Tube .2 o

Detection Limit - 0.2

Backs were analyzed separately and results were below the Detection Linit, unless otherwise reported.

Rerarks : Sample(s) and saepling data as provided Analyst : CTA S O Ref :
by ELIZABETE BLMX 0&,‘94
California ELAP No.: 1406 Revieved by: 2
AIBA hccreditation Ro.: 172 : Nike o,?}
NVLAP Accreditation No.: 101384 @17
ATHA ELLAP Accreditatiop No.: 10965 Technical Approval:
um:amry-nnm,Jdmﬁueﬁzhyde

10771 Noel St, Los Alamiios, CA 90720 714/220-3922 FAX 714/220-208) e-mail hsa@earthlink.net

Thia repont puriains only 1 the mopla iovenigaied and doca oot necamarily apply 1o other spparemly idastical or similar materiala, This repon is suboitiod
for Be excluzive use of (e chisal to whom ¥ is sddeeascd. Any reproduciiou of this report or use of this Laborsory‘s same for advenising or publicity
pumoses withoul written suthorlzstion is prohibited.
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o - : APPENDIX c.
RESULTS OF GEOTECHNICAL ANALYSES
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PARTICLE SIZE DISTRIBUTION TEST REPORT

B
8 & 5
£ s 237 23 % 2 g 83 8 £ 3§
100 : 3 ¥ : i
™ i H
.
80
] \W\:
70 N\
€ e
Z
i
E s
i
O
i
o “
] \
20
y
. e
10 Oy |
0
200 100 0 ) 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT CLAY
o 0.0 0.0 0.1 0.4 21 4.1 79.3 14.0
LL Pl "Dgs Dgo Dsp Dag D4s 51_(_1 Ce Cy
o _ 0.0463 0.0153 0.0141 0.0118 0.0064
MATERIAL DESCRIPTION Uscs NAT. MOIST.
o Slightly sandy, clayey SILT ML 176%
Remarks: Project: Propat Pilot Study
o.o =
J J Cliant: NS
o Source: Sample No.: 5-0503-P-1
l 1
&N 1-4924-18 6/22/2000
HARTCROWSER  FigeNo.
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: HNS :
P~ ~ject: Propat Pilot Study
E. ject Number: J-4924-18

1
l . ' . Sample Data

Source:

Sample No.: S-0503-P-1

Elev. or Depth: . Sample Length (in./cm.):
Location:

Description: Slightly sandy, clayey SILT

Liquid Limit: Plasticity Index:
Natural Moisture: 176% USCS Classification: ML

Tasting Remarks:

Mechanical Analysis Data

_ Initial
'Dry sample and tare= 81.10
Tare = 0.00
Dry sample weight = 81.10
' Tare for cumulative weight retained= .00
Siave . Cumul. Wt. Percent
~ retained finer
' .375 inch 7 0.00 100.0
# 4 0.07 99.9
© 10 0.43 99.5
' .. 20 1.21 98.5
- # 40 2.14 97.4
# 60 3.37 - 95.8
# 100 4.48 94.5
' # 200 5.46 93.3
l Hydrometer Analysis Data

Separation sieve is #200
Percent -#200 based upon completa sample= 93.3
keight of hydrometer sample: 37.08
®Calculated biased weight= 39.74
Table of camposite correction values:
Temp, deg C: 20.7 20.8
Comp. corr: ~-7.0 -=7.0

eniscus correction only= 1.0
Fpecific gravity of solids= 2.65
Specific gravity correction factor= 1.000

ydrometer type: 152H
Effectiva depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter
time, min deg C reading reading - ~depth mm -
2.00 20.7 37.8 30.8 . 0.0135 38.8 9.9 0.0301
4.00 20.7 35.9 28.9 0.0135 36.9% 10.2 0.0216
. 8.00  20.7 32.0 25.0 0.0135 33.0 10.9 0.0158
15.00 20.7 21.0 14.0. 0.0135 22.0 12.7 0.0124
30.00 20.7 14.5 7.5 0.0135 15.5 13.8 0.00%2

Percent

finer
77.5
72.7
62.9
35.2
18.9

Hart-Crowser, Inc.




Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent

time, min deg C reading reading depth mm

finer

60.50 20.7 13.0 6.0 0.0135 14.0 14.0 0.0065 15.1
120.00 20.7 12.5 5.5 - 0.0135 13.5 14.1 0.004¢ 13.8

' 240.00 20.7 12.1 5.1 0.0135 13.1 14.1 0.0033 12.8
480.00 20.7 11.8 4.8 - 0.0135 12.8 14.2 0.0023 12.1
1440.00 20.7 1t.2 4.2 0.0135 12.2 14.3 0.0013 10.6

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #2000

% + 3" = % GRAVEL = 0.1 (3 coarse = % fine = 0.1)
% SAND = 6.6 (% coarse = 0.4 % medium = 2.1 $ fine = 4.1)
$ SILT = 79.3 % CLAY = 14.0

Dgs= 0.05 Dgo= 0.02 Dgo= 0.01
Dap= 0.01 Dis= 0.01

J '; Hart-Crowser, Inc.
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VALLEY
FORGE | .
LLABORATORIES, INC.

Engineering Consultants Since 1967

SOTL LABORATORY TEST REPORT 5-3 ADDENDUM

. Project No. 00135
" June 9, 2000

Geotechnical
Engineering
Attention: " Ms. Iliana Alvarado
" Hart Crowser, Inc. _
75 Montgomery Street, Floor 5 -
Jersey City, NJ 07302
Construction ) )
Qualicy Control Re: Soil lLaboratory Testing
PROPAT Pilot Program
Samples Received: Bulk éamples and 4 jar samples containing
mix 30-16-16 and mix 30-20-20.
Laboratory
Testing Testing Completed: (Level C P.P.E.)
Test . ASTM Standard No. of Tests
Modified Proctor D1557 10
NDT and Natural Water Content D2216 14
an

Related Services

Results:

The results of the modified proctors are graphically

depicted on the attached moisture density curves. The
tabulated summaries of the testing are shown on Table 1 and
Research and Table 2. 1If you have any questions about this test report,
Special Studies please call. -
Sincerely,
Environmental :
Engineering Jeffrey W. Rosengarten
Geotechnical Engineer
'5&5Bashar‘s. Qubain, -Ph.D., P.E.
Transponation Director of Geotechnical Engineering
and Traffic : ) .
Engineering JWR : lCW

Enclosures

Fax (610) 688-8143 . 6 Berkeley Road, Devon, PA 19333-1397 . (610) 688-8517

www.valleyforgelabs.com ¢ enginesrs@valleyforgelabs.com




Modified Proctor and

Table 1.

Mix 30-16-16

Natural Water Content Summary

No. of Days Maximum Dry Optimum Natural Water
After Density (pcf) Moisture {%) Content {%)
Collection :
1 Day 81.3 28.6 " 43.3
4 Days BO.4 28.0 45.2
7 Days 78.4 31.0 . 54.9
22 bays 73.1 35.0 44.7
28 Days 79.6 28.4 31.5
Average 78.6 30.4 43.9
Mix 30-20-20
No. of Days After Maximy Dry ~ Optimum Natural Water
Collection Density {(pcf) Moisture (%) Content (%)
1 Day 77.8 33.8 48.0
4 Days 78.7 27.6 50.2
7 Days 74 .7 34.1 €5.8
22 Days 7T.2 29.4 43.6
28 Days - 73.8 36.3 51.8
" Average -76.4 32.2 51.9
Natural Water Content (Jar Samples)
Table 2.
Sample ID No. Mix Type Natural Water Content
' (%)
P-0503 P1 30-16-16 48.4
P-0503 P2 30-16-16 45.8
P-0504 Pl 30-20-20 50.8
P-0504 P2 30-20-20 ' S0.0
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Test specification:

25

- 30

35
Water content, %

ASTM D 1557-91 Procedure B Modified

40

4

3 :

50

Elav/

Classification

Nat

Depth

uscs

AASHTO

Maist.

Sp.G.

L

Pl

% >
3/8in.

% <
Ne.200

433

240

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 81.3 pcf

| Optimum.moisture = 29.6 %

Tested 5/5/00

Mixed 5/3/00, Collected 5/4/00

Project No. 00135

Project: Hart Crowser

o Source:

Client: Hart Crowser

Sample No.: 1 Day Test, Mix 30-16-16

COMPACTION TEST REPORT

VALLEY FORGE LABORATORIES, INC.

Remarks:

Plate




COMPACTION TEST REPORT
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Test specification:

.1

21

31
Water content, %

ASTM D 1557-91 Procedure B Modified

41

81

Elev/

Classification

Nat.

Depth

USCs

AASHTO

Moaist,

Sp.G.

% >
3/8 in.

LL Pl

%<
No.200

45.2

2.40

TEST RESULTS

MATERIAL DESCRIPTION

| Optimum moisture = 28.0 %

Maximum dry density = 80.4 pcf

Mixed 5/3/00, Callected 3/4/00Q
“Tested 5/8/00, 5/9/00

Project No. 00135
Project: Hart Crowser

. Client: Hart Crowser

Remarks: .
Dry Point perform on 5/9/00,

e Source:

VALLEY FORGE

[

Sample No.: 4 Day Test, Mix 30-16-16
COMPACTION TEST REFORT ‘

LABORATORIES, INC.

Plate
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VALLEY FORGE LABORATORIES, INC. |
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‘ Water content, % i
Test specification: ASTM D 1557-91 Procedure B Modified i
Elev/ Classification Nat % > % <
&Y 2 spG. | L P °
Depth Uscs AASHTO Moist. - 38 in. No.200 _
54.9 -2.40
TEST RESIULTS | MATERIAL DESCRIFTION 1
. : Mixed 5/2/00, Collected 5/3/00
Maximum dry density = 78.4 pcf Tested 5/10/00, 5/11/00
| Optimum moisture = 31.0 % :
iProject No. 00135 Client: Hart Crowser Remarks: i
‘I|Project: Hart Crowser 2 Dry Points performed on 5/11/00
» Source: Sample No.: 7 Day Test, Mix 30-16-16 -
COMPACTION TEST REFPORT




COMPACTION TEST REPORT
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' Water content, %

Test specification: ASTM D 698-91 Procedure B Standard !
Elev/ Classiftcation Nat. % > %<
Depth USCs AASHTO Moist. | -P® Lt Pl | asmn. | No.200

44.7 2.60.
TEST RESULTS MATERIAL DESCRIPTION !

Maximum dry density = 73.1 pcf Mixed sgggﬁ?ggfggi 314100

| -Optimum moisture=35.0 % _
Project No. 00135 Client: Hart Crowser Remarks:
Project: Hart Crowser
le Source: Sample No.: 22 Day Test, Mix 30-16-16);
: COMPACTION TEST REPORT
VALLEY FORGE LABORATORIES, INC. Plate




' Dry density, pcf

COMPACTION TEST REPORT
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Test specification:

Water content, %

ASTM D 1557-91 Procedure B Modified

30

35 40

Elev/

Classification : Nat.

Depth Uscs

Sp.G.

LL

% > 9% <«

Pl
3/8 in. No.200

AASHTO Molst.

315

2.40

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 79.6 pcf

| Optimum moisture = 28.4 %

Mixed 5/3/00, Collected 5/4/00

Tested 6/1/00, 6/2/00

Project No. 00135

Client: Hart Crowser

Project: Hart Crowser

» Source:

Sample No.: 28 Day Test, Mix 30-16-16

Ramarks:

fafinininindeininluludulelninininininie

COMPACTION TEST REPORT

| VALLEY FORGE LABORATORIES, INC.

Dry point perfermed on 6/2/00.

~ Plate




~ COMPACTION TEST REPORT
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a1
Water content, %

Test specification: ASTM D 1557-91 Procedure B Modified

46

51 56

Elev/

Classification

Nat.

Depth USCSs

AASHTO

Moist.

Sp.G.

0,
LL Py % > %<

43.0

2.40

3/8 in. No.200

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 77.8 pcf

1 Optimum moisture = 33.8 %

Mixed 5/3/00, Collected 5/4/00
Tested 5/5/00

Project No. 00135
Project: Hart Crowser

e Source:

Client: Hart Crowser

Sample No.: 1 Day Test, Mix 30-20-20

Remarks:

----i------

COMPACTION TEST REPORT

| VALLEY FORGE LAEORATORIES, INC.

Plate
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Test specification:

23

33

43

Water content, %

ASTM D 1557-91 Procedure B Modified

53

Elev/

Classification

Dapth uscs

AASHTO

Sp.G. LL

B/o <
No.200

%2

Pt 38 in.

2.4

TEST RESULTS

MATERIAL DESCRIPTION

| Optimum moisture =27.6 %

Maximum dry density = 78.7 pcf

Mixed 5/3/00, Collected 5/4/00
Tested 5/8/00, 5/9/00

Project No. 00135
Project: Hart Crowser

s Source:

Cllent: Hart Crowser

Sample No.: 4 Day Test, Mix 30-20-20

COMPACTION TEST REPORT

Remarks: )
Dry point performed on 5/9/00.

Plate

VALLEY FORGE LABORATORIES, INC.




COMPAC

TION TEST REPORT

Project: Hart Crowser

e Source:

Sample No.: 7 Day Test, Mix 30-20-20
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COMPACTION TEST REPORT

Plate

Dry point performed on 5/12/00
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Water content, %
Test specification; ASTM D 1557-91 Procedure B Modified
Elev/ Classification Nat. Sp.G L Py % > % <
Depth USCS AASHTO Moist. | —* 38 in. | No.200
659 2.40
~ TEST RESULTS MATERIAL DESCRIPTION
: PPN Mixed 5/3/00, Collected 5/4/00
Maximum dry density = 74.7 pcf Tested 5/11/00, 5/12/00
Qptimum moisture=34.1 %
Project No. 00135 " Client: Hart Crowser Remaris:

| VALLEY FORGE LABORATORIES, INC.
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Water content, %

Test specification:. ASTM D §98-91 Pracedure B Standard

51

61

Elev/

Classification

Nat

Depth USCs

AASHTO

- Moist.

Sp.G.

LL

% >
3/8 In.

P!

% <
No.200 1

43.6

2.60

" TEST RESULTS

MATERIAL DESCRIPTION :

Maximum dry density = 77.2 pef

-|-Optimum moisture = 29.4%

Tested 5/26/00

Mixed 5/3/00, Collected 5/4/00

Project No. 00135
Project: Hart Crowser

e Source: -

Cllent: Hart Crowser

Sample No.: 22 Day Test, Mix 30-20-20|

Remarks:

- COMPACTION TEST REPORT

Plate

| VALLEY FORGE LABORATORIES, INC.
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Test specification:

37

Water content, %

ASTM D 1557-91 Procedure B Modified

57

77

Elev/

Classification

Depth

UsCs

AASHTO

Nat.
Moist.

LL

Pi

% >
38 in.

% <
No.200

51.9

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 73.8 pcf

1 -Optimum moisture= 36.3-%

Mixed 5/3/00, Collected 5/4/00

Tested 6/1/00, 6/2/00

{Praject No. 00135

Project: Hart Crowser

Client: Hart Crowser

e Source:

Sample No.: 28 Day Test, Mix 30-20-20{

Remarks:

COMPACTION TEST REPORT

VALLEY FORGE LABORATORIES, INC.

e -

Dry point peéformed an 6/2/00.
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| VALLEY
. FORGE
LABORATORIES, INC,

~ Engineering Consultants Since 1967

' SOIL LABORATORY TEST REPORT 5-3
' VFL Project No. 00135
l Geotechnical . _June 2,2000
Engineering _
' ttention:  Ms. [liana Alvarado
] Hart Crowser, Inc.
75 Montgomery Street, Floor 5
I Jersey City, NJ 07302
: Construction .
Quality Control .
Re: Resilient Modulus Testing
I _ PROPAT Pilot Program
Sample Descriptio
l Laboratory '
Testing Composite samples for resilient modulus testing were proportioned and mixed in the
field and delivered to VFL. The samples were designated as mix 30-16-16 or 30-20-20. All
l samples were broken down over 3/4" sieve. Modified Proctors were then performed on each
mix at 1 day, 4 days, 7 days and 21 days
' NDT and '
! Related Services esti
' Specimens were prepared as received using a split mold of 2.8-in. diameter, 5.6 in.
' height. After 3-4 hours of drying under the sun, the specimens were placed in 6 lifts and
Research and compacted to get maximum moist density. After remolding, specimens were extracted from
. Special Studies the mold and placed in an oven for curing at 120°F.
" At 7 days of curing, specimens were removed from the oven and subjected to resilient
modulus testing in accordance with AASHTO TP-46-94, which includes a preconditioning
sequence {500 cycles) and 15 loading sequence (100 cycles per sequence) with a
Egﬂz}gwl combination of 3 levels of confining pressures and 15 levels of deviator stresses.

Resuits:

The testing results are summarized in Table 1. Detailed summary reports for each
Transponation specimen are included in"Attachment A with plots of resilient modulus vs. deviator stresses

and Traffic : 1
Engincering and selected load and deformation vs. time/cycles.

Fax (610) 688-8143 . 6 Berkeley Road, Devon, PA 19333-1397 . (610) 688-8517

www.valleyforgelabs.com = engineers@vwalleyforgelabs.com




Ms. Iliana Alvarado
June 2, 2000
Page2 .

As the results show, resilient modulus (M) values of the tested specimens are not sensitive
to confining pressures and deviator stresses, and thus are well represented by the mean. However,
the lowest deviator stress (1.8 psi) is an exception. At this very low stress level, small deformation
responses approach the precision of the sensing instruments. Therefore, My values at 1.8 psi
deviator stress are ignored in calculating the mean values and standard deviations.

It should be pointed out that PROPAT components often caused crackiﬁg on specimens when
remolded due to lack of adhesion. Conditions of specimens at test are noted in Table 1. Most cracks
are in the cross-sectional direction, which seem to result in lower M, values.

If you have any questions regarding this report, please call me.

Sincerely,

Bashar S. Qubain, Ph.D,, P.E.
BSQ:lew Director of Geotechnical Engineering
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Table 1. Laboratery Testing Results of Resilient Modulus (Mg) at 7 Days

Moisture and Density as Compacted Moisture and Density At Test Mean M | Standard
Sample No. - : Value Deviation Remarks
Moisture | Moist Density | Dry Density | Moisture | Moist Density | Dry Density (psi) (psi)
(%) (pef) (pch (%) (pcf) (pef)
30-16-16 A 50.8 99.5 66.2 45.1 96.3 66.4 6,400 400 Specimen had (2) hairline cracks.
-16- - Specimen had (3) minor (cross-
30-16-16 B 27.8 98.2 76.9 26.5 96.2 76.0 2,400 200 sectional) cracks.
30-16-16 C 283 100.0 78.0 26.1 97.9 . 11.7 6,200 480 Specimen had (1) minor crack.
.20- ' Specimen had (2) major (cross-
30-20-20 A 28.1 87.1 68.0 19.3 84.8 7011 1,600 150 sectional) cracks (separated).
30-20-20B 315 94.6 71.9 15.2 90.4 76.5 5,900 380 ‘No cracks.
36-20-20C 316 94.2 71.6 15.8 91.3 78.8 3,800 390 Specimen-had (1) minor crack.
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Detailed Laboratory Testing Reports
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Data File J01616A7.0AT

Soil Sample 30-16-16 A3 7
Location Rl
Sample No.
Specific Gravity

0.00

SOIL SPECIMEN MEASUREMENTS :
Top 0.00
Middle 2.82
Bottom a.0
Average 2.8
Membrane Thickness _0.000
Net Diameter (inch) 2.82
Kt Specimem+laptBase 5.56

Diameter

o

¥

[.

[=]

[oe]

Seating Loads 10% od

Kt Cap+Base __0.00
Initial Length,Lo(inch) 5,56

SOIL 3SPECIMEN WEIGHT:
Initial Wwt, of Container

+Wet Sail-gms

997.7

Final Wt of Container
+et Sial-gms g.0
Weight Wet Soil Used _ 907.7

SOTL SPECIMENM VOLUME:
Initial Area Ao

(inch?} 6.23

Volume Ao-Lo

{inch3)
Wet Density {pef)

34.65

Resilient Modulus Test for material type 2

99.80

Compaction Water Content % _50.80

% Stauration

0.40

Date: 05/12/00
Compacticn Method _Remolded

Water Content After
Mr Testing % _45.1

Verticzl Spacing Between
LVDT Clamps(inch} 0.00
LOAD ID: ’

IP46-946 Subgrade sail
Number of cyeles for precond.

500

———

* Number of cycles per sequence 100

-~ Lead time _0.10
Seating Load {ths) _ 10.0

Waveform Type
Comments:

Cycle time _1.00 sec

Inside Oiameter of Mold ___0.00 Dry Density {pcf) __ 46.18 Cured for 7 days
A - C b E F G H I J K L M
Chamber Mean |Standard [Applied Mean Mean Mean |Std. Dev.| Mean of | Mean [Std Dev

Press. |Nominal [Deviator |Deviation{Deviator|Recov Df|Recov Df! Recov. {of Recov.|[Resilient| of Mr | of Nr e
a3 ad Load of Load | Stress |LVDT #1 |LvDT # pef. Def. Strain (ad+3a3)

psi psi tbs lbs psi inch inch inch inch infin psi psi psi
5.0 1.8 9.67 0.04 1.552 (0.000918|0.000927)|0.000922{0.000004 |0.000166 9358 47 19.552
4.0 3.4 20.27 Q.08 3.252 {0.002414(0.002532|0.00257310.000013 [0.000463 7028 17 2t.282
6.0 5.4 32.32 0.11 5.185 |0.004728(0.004597]0.004662(0.000020 |0.00083% 6183 8] 23.185
8.0 7.2 43.12 a.21 7.239 10.007030{0.00672710.006879{0.000019 [0.001237 5851 0] 25.239
6.0 ¢.Q 57.29 0.04 9.191 |0.008575/0.008528(0.008552(0.000005 |0.001538 5976 4 27.19
4.0 1.8 9.73 0.05 1.560 |0.0009370.0C0918}0.000926)0.000005 |0.000167 9370 271 13.560
4.0 3.6 19.70 0.02 3.161 [0.002503(0.,002580({0.002591(0.000005 |{0.000445 6782 131 150161
4.0 5.4 Nn.77 0.07 5.098 |0.004533[0.00443210.004583|0.00000% |0.000824 5185 3| 17.098
4.0 7.2 44.76 0.10 7.182 |D.00642610.006443|0.00643410.000006 |0.001157 6207 8{ 19.182
4.0 9.0 57.58 0.08 | 9.23% 10.008275|0.008141|0°.008208)0.000009 |0.001475 6258 5| 21.239
2.0 1.8 9.94 0.02 1.595 [0.000845|0.00090010.000872|0.000004 |0.000157 10145 26 7.595
2.0 3.6 20.08 0.03 3.222 |0.002442{0.002510{0.002476|0.000006 |0.000445 7236 15 9.222!
2.0 3.4 31.88 0.06 5.116 |0.004545)0.0044750.004510|0.00000% }0.000811 &307 9] .16
2.0 7.2 44,86 0.03 7.198 |0.006448(0.006333(0.006350(0.000003 |0.001149 6263 4 13,198
2.0 9.0 57.96 0.12 2.300 |0.008115(0.007936(0.008025{0.000004 {0.001443 6443 10 15.300
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Data File 301616A7.DAT

Permanent Deformation Data:

Seq.
#q

' Chamber
Press.
o3
psi

Nominal

od

psi

Actual

Contact
Stress
psi

Permanent
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Sample No: ' 30-16-16 A @ 7  Locatiom:




- 05,19,00 - |
' Load seq. # 8 o3 = 4.0 psi, od = 5.4 psi
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Sample No: 30-16-16 A @ 7 - Location:




gata File 30161687.0AT

Soil Sample _30-16-168 3 7
Locaticn s

Sample No. -
Specific Gravity _0.00

$0IL SPRCIMEN MEASUREMENTS :

Top g.00

Middle 2.31

Bottom 0.00

Average 2.81

Membrane Thickness _0.0000

Net Diameter (inch) 2.81

Ht Specimen+Cap+Base 5.69
Seating Load: 10% od '

Ht Cap+Base 0.00

initial Length,Lo(inch) 5.49

Diameter

Resilient Modulus Test for material type 2

SOIL SPECIMEN WEIGHT:
Initial Wt. of Container
+Wet Soil-gms _ 909.7

Final Wt of Container

+Wet Siol-gms 0.0
Weight Wet Soil Used _ 909.7

SOIL SPECIMEN VOLUME:
Initial Area Ao

{inch?) 6,20

Volune Ao Lo

(inch3) ___ 35.29

Wet Density (pcf) 98.22

Compaction Water Content % _27.80
% Stauratien 0.00

bate: 05/17/00

Compaction Method _Remolded

Water Contant After
Mr Testing % _26.5

Vertical Spacing Between
LVDT clamps{inch) £.00

LOAD ID:

Ipbé-34 Subgrade soil

Number of cycles for precond. 500
Number of cycles per sequence_ 100
Load time 0.18 Cyecle ¢ime 1.00 sec

Seating Load (lbs) __10.0

Waveform Type
Camments:

Inside Diameter of Mold __0.00 Dry Density (pcf) 756.86 Cured for. 7 days
A B | ¢ b g F g H ] K L M
Chamber Mean |Standard |Applied Mean Mean Mean |Std. Dev.| Mean of | Mean |Std Dev

Press. |Naminal [Deviator [Deviation{Deviator |Recov Df{Recov Df| Recov. [of Recov.|Resilient| -of Mr | of Mr 2]

o3 od Load | of Load | Stress [LVOT #% |LVDT #2 Oaf. bef. strain {od+3s3)

pai psi lbs lbs psi inch inch - inch inch infin psi psi psi
6.0 1.8 6.12. 0.03 0.988 |0.001358|0.001329|0.001343|0.000009 |0.000235 4183 147 18.588
6.9 3.6 13.19 0.03 2.127 |0.005634;0.004587)0.005012)0.000010 |0.000881 Aty 2} 20.127
6.0 5.4 22.36 0.03 3.605 |0.910049{0.009770|0.00990910.000012 |0.001742 2070 2] 21.405
6.0 7.2 4.7 0.10 5.596 10.015221{0.614306(0.015014(0.000020 }0.002639 2121 4| 23.596
6.0 9.0 49.35 0.08 7.957 (0.018549(0.018984[0.018767|0.000013 |0.003298 2413 3| 25.957
4.0 1.8 6.36 0.04 1.025 10.001417]0.001375|0.00139460.000005 |0,000245 4178 181 13.025
4.0 3.8 13.35 | 0.03 2.153 |06.00520010.005135 0.0051468|0.,000012 |0.000508 2370 6| 14.153
4.0 5.4 23.61 0.04 3.775 [0.009941(0.009990|0.009966|0.000007 {0.001751 2156 4| 15.775
4.0 7.2 36.26 0.o1 5.847 10.014068]0.01460610.01433710.000013 [0.002520 2320 2] 17.847
4.0 9.0 50.91 0.1 8.209 |0.017580(0.018731{0.017856]0.000027 |0.003138 2614 3| 20.209
2.0 1.8 6.56 Q.03 1.058 |0.001414[0.001405(0.00140%(0.000006 |0.000248 4273 15 7.058
2.0 3.6 13.75 0.04 2.217 |0.005119]0.0050310.005075 | 0.000008 |0.000892 2486 4 8.217
2.0 5.4 24,44 0.09 3.941 |0.009545(0.00975%9(0.009462 (0.000028 |0.001698 2321 4 9.9kf
2.0 | 7.2 37.04 0.06 5.973 10.013631{0.031414310.01388610.0G0011 10,002440 2447 2] 1.973
2.0 9.0 52.08 Q.07 8.3%8 (0.016848{0.017520{0.017181;0.600012 (0.003020 2781 2f 14,398
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Data File 301616B7.DAT

Permanent Deformation Data: .

Seq.
#
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Press.
g3
psi

Noainal
agd

psi

Actual
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Sample No: 30-16-16 B @ 7 Location:
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Sample No: ‘ 30-16-16 A @ 7?7  Location:




Data File 301616C7.DAT

Soil Sample _30-16-16 C & 7

Location __ - - -
sample No. -
Specific Gravity __0.00

S0IL SPECIMEN MEASURSMENTS:

Top 0.00
" Diameter Middle 2.81
Bottom 0.00

Average 2.8
Membrane Thickness _0.0000
Net Diameter (inch} 2.81
Ht SpecimertCap+Base 5.65

Seating Load: 10% od

Ht CaptBase 0.00

Resilient Modulus Test for material type 2

SOTIL SPECIMEN WRIGHT:
Initial Wt. of Container
+Wet Soil-gms _ 922.2
Final Wt of Container

" +Wet Siol-gms 0.9

Weight Wet Soil Used _922.2

SOIL SPECIMEN VOLUME:
Initial Area Ao

(inch!) 6.21
Volume Ao-Lo
(inch3) 35.13

Wet Density (pcf) __100.02

Compactian Water Content % _28.30

Date: 05/17/00

Compaction Method _Remolded

Water Content After
Mr Testing % _26.1

Vertical Spacing Between
LVDT Clamps(inch) __0.00
LOAD ID:
IP46-94 Subgrade sail

Number of c¢ycles for precond. 500

Number of ¢ycles per sequence
Load time _0,10
Seating Load (ibs) __10.0

Waveform Type

160

————

tycle time _1.00 sec

Initial Length,Lo(inch) _ 5.65 % Stauration ___0.00 Camments:
Inside Diameter of Mold __ 0.00 Dry Density {pcf} 77.96 Cured for 7 days
A 8 c D E F G H I J- K L M
Chamber Mean (Standard |Applied Mean Mean Mean |Std. Dev.| Mean of | Mean |[Std Dev
Press. |Naminal |Deviator [Deviation|Deviator |Recav Df |[Recov Df| Recov. [of Recov.|Resilient] of Mr | of Mr g
a3 ad Load of Load | Stress [LVDT #1 |LVDT #2 Def. Def. Strain - Had+3a3)
psi psi lbs tbs psi inch inch inch inch in/in psi psi psi
6.0 1.8 8.85 0.03 1.425 |0.001139]0.001053|0.001096(0.000006 |0.000194 7349 22 19.625
6.0 3.6 20,61 0.06 3.317 |0.003212]0.002927|0.00306% |0.000007 {0.000543 6109 11} 21.317
. 6.0 3.4 34.87 0.03 5.611 |0.005526]0.005352{0.00543%|0.000006 {0.000962 | 5832 2] 23.811
6.0 7.2 49.58 0.10 7.978 |0.0073346|0.00725710.007301 ﬁ.ﬂOOGDZ 0.0012%92 s\ 77 11} 25.978
4.0 9.0 63.83 0.06 | 10,239 |0,009005 (0.008702|0.008853)0.000004 |0.001566 | =~ 4538 6| 28.239
4.0 1.8 3.9 0.03 1.434 |0.007094|0.001G65310.001073)0.000003 |0.000190 7554 37] 13.434
4.0 3.6 19.561 g.02 3.155 10.003142(0.00311010.003135|0.000003 |0.000555 5687 7| 15.153
4.0 5.4 32.94 0.05 5.299 {0.005465)0.00533810.00540310.000004 |0.000956 5544 6 17.299
- 4,0 7.2 48.29 0.12 7.770 [0.007372}0.007115{0.007243|0.000011 |0.001281% 6064 & 19,770
401 - 9.0 64,25 0.05 { 10.338 [0.008635|0.008351{0.0084%3|0.000004 10.001502 46881 22.338
2.0 1.8 9.35 0.04 1.505 |0.001100/0.001053{0.001077|0.000006 |0.000190 7901 35 7.50%
2.0 3.6 20.04 0.04 3.225 |0.003231|0.003026|0.003128(0.000G09 |0.Q00553 5828 ? 9.225
2.0 5.4 33.35 0.03 3.366 |0.005410{0.005178{0.0052940.000006 |0.0009356 5730 5| 11.36é
2.0 7.2 48.55 0.02 7.812 [0.007126(0.006887|0.007007{0.000006 |0.001239 6303 3| 13.812
2.0 9.0 1 45,01 0.11 | 10.460 10.008335(0.008118(0.008227]0.000012 |0.001455 7188 2l 16.460




Data File 301616C7.DAT

Permanent Deformation Data:

. : __
Seq. |Chamber|Nominal| Actual|Permanent

# Press. ad Contact Def.

a3 ) Stress .

psi psi psi inch
1 6.0 1.8 0.2 0.000034
2 6.0 3.6 0.4 0.000037
S —
3 6.0 - 5.4 0.6 0.0000Q42
4 .0 7.2 0.8 0.000047T
5 6.0 9.0 1.0 0.000050
) 4.0 1.8 0.2 0.000048
7 4.0 3.6 0.4 0.0000459
Ir_ 8 4.0 5.4 0.6 0.000050
9 4.0 7.2 0.8 0.000050
10 4.0 9.0 1.0 | 0.000052
11 2.0 1.8 0.2 0.000050
12 2.0 3.6 0.4 0.000050
13 2.0 5.4 0.6 0.000051
14 2.0 7.2 0.8 0.000052
1S 2.0 9.0 1.0 0.000053
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Data File 302020A7.DAT

Resilient Modulus Test for material type 2

Soil Sample 30-20-20 A @7

Location - -
Sample No.

Specific Gravity __0.00

SOTI. SPECTMEN MERASUREMENTS:
Tap 0.00
Diameter Middle 2.81

Sottom 0.30

Average 2.81

Membrane Thickness _0.0000

Net Diameter (inch) 2.81

W

Ht Specimen+Cap+Base
Seating Load:
Ht Cap+Base 0.00

a‘s .
10% od

SOIL SPECIMEN WRIGHT:
Initial Wt. of Container
+Wet Soil-gms _ 82B.6
Final Wt of Containmer

" +Wet Siol-gms

0.9

Weight Wet Soil Used _ 828.4

S0IL SPECIMEN VOLIME:
Initial Area Ac

{inch?)

&.21

Volume Ao-Lo

(inch3)
Wet Density (pef)

35,

23

a7.14

Compaction Mater Content 4 _28.10

Date: 05/16/00

Compaction Method _Remoided

Water Content After

Mr Testing %

19.3

Vertical Spacing Between

LOAD ID:

TP45-94 Subgrade soil
- Number of cycles for precond. 500
Number of cycles per sequence__ 100

Load time _0.10

LvOT Clamps{inch} 0.00

Seating Logd (lbs) __10.0

waveform Type

Cycle time _1.0C sec

Initial Length,loCinch) ___5.83 % Stauration ___ 0.00 Comments:
Inside Diameter of Mold __ 0.00 Dry Density {pcf) 68.02 Cured for 7 days
A -} c 0 E F G H I d K L M
Chamber Mean |Standard |Applied Meaan Mazn Mean [Std. Dev.| Mean of | Mean |Std Dev
Press.|Nominat |DeviatorjDeviation|Deviator|Recov Df |Recov Df] Recov. |of Recov.]Resilient} of Hr | of Mr -]
a3 ed Load of Load | Stress |LVDT #1 (LvDT #2 Def. Def. strain (od+3gl)}
psi psi lbs lbs psi inch inch ‘inch inch infin psi psi psi
6.0 1.8 5.57 0.02 0.896 |0.001385|0.001415|0.001398|0.000002 |0.000240 1737 10 '18.896
5.0 3.4 10.71 0.03 1.724 |0.005330({0.003508}0.00541910.000011. |0.000929 1855 5| 19.724
6.0 .5.4 18.26 0.05 2.939 |0.011492(0.012088(0.011890/0.000029 |0.00203% 1441 1 20.939;
6.0 7.2 28.20 0.09 4,537 |0.018295(0.018%98(0.0186456(0.000021 [0.003198 1419 3| 22.537
6.0 9.0 40.41 0.17 6.502 |0.024281{0.025413|0.024684610.000020 |0.004262 1526 &6 24.502
4.0 1.8 5.62 0.05 0.905 |0.00161210.00144130.00142670.000022 |0.000245 3700 657 12.%05
4.0 3.5 10.52 0.0% 1.692 |0.005680(0.005817]0.005749{0.000055 |0.000%86 1716 11 13.692
4.0 5.4 18.09 0.04 2.911 |0.011671{0.011977(0.011824{0.000027 0.002028 1435 I 14.911
4.0 7.2 28.50 0.1¢ 4.586 |0.01786710.01848410.018176]0.000066 |0.003118 1471 1} 16.586]
4.0 9.0 41.88 0.08 6.738 |0.023178[0.024051]0.023615{0.000022 [0.004051 1664 3| 18,738
2.0 1.8 5.98 0.05 0.962 |0.001427}0.00141810.001422}0.000006 |0.000244 3944 26 6.962
2.0 3.5 11.15 0.02 1.794 |0.005722(0.005826(0.005774]0.000009 [0.000%%0 1811 3 7.79
2.0 5.4 19.24 0.07 | 3.095 [0.011468]0.011716{0.01159210.000030 [0.001588 1557 3l 9.095
2.0 | 7.2 30.70 0.12 4.940 (0.017520(0.017926|0.017723|0.000028 {0.003040 1625 4| 10.940
2.0 9.0 4407 0.07 7.091 |0.022896(0.023305|0,023101{0.000025 ;0.003962 1790 2] 13.09




Data File 302020A7.DAT

Permanent Deformation Data:

Seq. |Chamber |Nominal ActuéI Permanent
# Press. od Contact Def
o3 Stress
psi psi psi inch
1 6.0 1.8 0.2 0.000005
2 6.0 3.6 0.4 0.000007
3 6.0 | -5.4 0.6 | 0.0000Q15|
4 6.0 7.2 0.8 0.000027
5 6.0 9.0 1.0 | 0.000047
6 4.0 1.8 0.2 | 0.000038
7 4.0 3.6 . 0.4 0.000040
8 4.0 5.4 0.6 | 0.000043
9 4.0 7.2 0.8 0.000047
10 4.0 9.0 1.0 0.000055
11 2.0 1.8 0.2 0.000047
12 2.0 3.6 0.4 0.0000438
“_ 13 2.0 5.4 0.6 0.000060
14 2.0 7.2 0.8 | 0.000066
&_ lE_r_ ___Z.EL_ 8.0 1.0 0.000072

l
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Data File 30202087.DAT

Soil Sample 30-20-2083 7

Location -
Samplie No,
Specific Gravity __0.00

SOIL SPECIMEN MEASUREMENTS :

Top 0.00
Diameter Middie 2.81

Bottom __ 0.00

Average ___2.81
Membrane Thickness _0.0000
Net Diameter (inch} 2.81
Ht Spacimer+Cap+Base 5.56

Seating Load: 10% od
Ht Cap+Base 0.00
Initial Length,Lo(inch) 5.586

Resilient Mocdulus Test for material type 2

SOTL SPECIMEN WRIGHT:
Initial Wt. of Container
+Wet Soil-gms _ 872.5

_ Finmal Wt of Container -
+Wet Siol-gms 0.0
Weight Wet Scil Used _ 872.5

SOIL SPECIMEN VOLUME:
Initial Area Ao

(inch?) 6.21
Valume Ao-Lo
{inch3) 35.14

Wet Density (pcf) 94.59 .

Campaction Water Content' % _31.50
% Stayration 0.00

Date: 05/16/00

Compaction Method _Remolded

Water Caontent After
Mr Testing % _18.2

Vertical Spacing Between
LVDT Cltamps(inch) Q.00
LOAD ID:
IP456-94 Subgrade sail

Nunber of cycles for precond. 500
Number of cycles per sequence_ 100

Load time _0.10
Seatinmg Load ((bs) _ 10.0

VWaveform Type
Comments:

Cycle time _1.00 sec

Ingide Diameter of Mold __0.00 Ory Density (pcf) __71.93 Cured for 7 days
A B C D E F G H I J X L M
Chamber Mean {5tandard |Applied Mean Mean Mean |Std. Dev.| Mean of | Mean {Std Dev

Press. [Nomina: [Oeviator|Peviation|Deviator|Recov Df{Recov DY Recov. |of Recov. [Resilient| of Mr | of Mr 2]

a3 ad Load of Load | Stress |LVDT #1 [LVDT #2 Def. Def. Strain (ac+3a3)

psi psi lbs lbs psi inch inch inch inch infin, psi psi psi
6.0 1.8 .35 0.0 1.507 |0.000974{0.001040(0.001007{0.000005 |0.000178 aL7r 42{ 19.307
6.0 3.6 20.43 0.04 3.292 |0.002767}0.002819;0.0027930.000004 A0.000693 6673 9 21.292
6.0 5.4 33.22 0.05 5.354 |0.005175(0.005295{0.005235|0.000011 |0.000924 57N 5f 23.354
&.0 7.2 46.92 0.03 7.561 {0.007327]0.007525 |0.007424|0,000007 |0.00131) 5766 5{ 25.581
6.0 9.0 60.56 0.09 9.758 [0.009206(0.005488 (0.009347(0.000008 (0.001450 5912 5{ 27.758
4.0 1.8 9.28 0.03 1.496 [0.001029]0.001124|0.001077|0.000005 |0.060190 7869 27| 13.496
4.0 3.6 19.12 0.04 3.080 |0.003050(0.003153{0.003101]0.000002 |0.000548 5625 11| 15.080
4.9 S.4 3 31.54 0.05 5.083 |0.005349}0.00555010.005460]0.000011 |0.000964 5272 2] 17.083
4.0 7.2 46.14 _0.06 7.434 |0,007339|0.007554|0.007452{0.000013 (0.001316 5650 S5 19.434
4.0 2.0 61.11 Q.05 9.846 {0,008839{0.009133|0.008989|0.000003 |0.001587 6203 7| 21.848
2.0 1.8 9.32 0.03 1.502 (0,001003({0.001108(0.001055|0.000010 |0.000186 8041 _54 7.502
2.0 3.6 19.49 0.04 3.140 [0.002971}0.003129|0,043054(0.000005 |0.000539 5829 1 9.140
2.0 S.b 31.88 Q.04 S.136 10.00521010.0054061{0.00530810,000004 10.000937 5479 &1 11.136
20 ] 7.2 46.35 0.05 7.448 |0.007150|0.007405|0,00727870.000007 10.001285 5811 7l 13.468
2.0 9.0 61.31 0.06 9.880 |0.008585)|0.00886%|0.008725|0.000003 0.001541 6412 8| 15.880




Permanent Deformation Data:

~ Data File 302020R7 .DAT

Nominal

Permanent

e ——————T T E—————

Seqg. |Chamber Actual
# Press. gd Centact Def.
g3 , Stress
psi psi psi inch
i 6.0 1.8 0.2 0.000014
2 6.0 3.6 0.4 0.000015
3 6.0 - 5.4 0.6 0.000020
| 4 6.0 7.2 .0.8 0.000026
5 6.0 2.0 1.0 0.0000C31
6 4.0 1.8 0.2 0.00002;d
7 4.0 3.6 0.4 0.000029
8. 4.0 5.4 0.6 0.000030
9 4.0 7.2 0.8 0.000031
10 4.0 3.0 1.9 0.0000351
11 2.0 1.8 0.2 c.000031
12 2.0 3.6 0.4 0.000031
13 2.0 5.4 0.6 0.000032
14 2.0 7.2 0.8 | 0.000032
15 2.0 9.0 1.0 0.000032
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Data File 302020C7.DAT

Resilient Mcdulus Test for material type 2

Soil Sample 30 20 20ca7?

SOTIL SPRCIMEN WEIGHT:

Date: 05/16/00

Compaction Method _Remolded

Location Initiat Wt. of Container
sample Ne. : +Wet Soil-gms _ 874.3 water Content After
specific Gravity __0.00 Final Wt of Container Mr Testing % _15.8
+Wet Siol-gms __ 0.0
SOIL SPECIMEN MERSUREMENTS: Weight Wet Soil Used _874.3 Vertical Spacing Between
Top 0.00 LVDT Clamps(inch) __0.00
Diameter Middle 2.81 SOIL SPECIMEN VOLOME: LOAD ID: '
Bortom 0.00 Initial Area Ac 1P46-94 Subgrade soil
Average 2.81 {inch?) 6,21 Number of cycles for precond. ___ 500
Membrane Thickness _0.0000 Volume Ao-Lo Number of cycles per sequence__100 100
Net Diameter (inch) 2.81 (inch3) ____ 35.37 toad time _0.10 Cyecle time _1.00 sec
Ht Specimen+Cap+Base 5.70 - Wet Density (pcf} 9419 Seating Load (L] (lbs) 10.0
Seating Load. 10% od
Ht Cap+Base __ 0.00 Compaction Water Content % _31.60 Waveform Type
Initial Length,Lo(inch) __5.70 % Stauration __ 0.00 Comments:
Inside Diameter of Mold 0 Dry Density (pef) 71.57 - Cured for 7 days
A 8 c o E F G H I J K L M
Chamber Mean |[Standard |Applied Mean Mean Mean |[Std. Dev.| Mesn of | Mean {5td Dev
Press. [Naminal [Deviator |Deviation|Deviator |Recov Df|Recov Df| Recov. lof Recov.|Resilient| of Mr | of Mr 9
o3 od Load- | of Load | Stress [LVDT #1 [LVDT #2 Def. Def. strain (ad+353)
psi pai ths tbs psi inch inch inch inch in/in psi pai psi
4.0 1.8 a.n 0.01 1.307 (0.00128210.001508|0.0013%5|0.000007 |[0.000245 5342 32| 19.307
6.0 3.6 18.20 0.04 2.932 (0.003815|0.004506]0.004161(0.000005 0.00d730 4016 7| 20.932
6.0 5.4 29.74 0.02 4.792 |0.007002(0.008573(0.007787)0.000002 {0.001346 3507 2] 22.792
6.0 7.2 4. 73 0.06 7.208 |0.010258]0.011736{0.010983(0.000007 {0,001927 3740 3| 25.208
6.0 2.0 59.92 0.04 9.654 |0.012772|0.0137500.013255/0.000001 |0.002326 | 4151 3| 27.654
4.0 i.8 7.99 0.03 1.288 |0.001270(|0.0601490{0.001380}0.000004 10,000242 5318 ?l 13.288
4.0 3.6 16.45 0.04 2.683 10.00407110.004813{0.004441{0.000006 |0.000779 3443 10} "14.4683
4.0 5.4 28.79 0.05 4.639 {0.007383{0.00842210.007902)0.000009 |0.001387 3346 3] 16.639
4.0 7.2 43.83 _0.95 7.063 10.0101450.011014|0.010573|0.000005 [0.001855 3807 3| 19.063
4.0 2.0 60.75 0.07 9.788 [0.012254({0.012958{0.012606{0.000004 {0.002212 4425 4] 21.788
2.0 1.8 8.09 0.05 1.304 10.001231{0.0015140.001372|0.000008 |0.000241 5414 21 7.304
2.0 3.4 16.97 0.03 2.735 10.003955]0.004759]0.004356]0.000008 |0.000764 3578 6 8.735
2.0 5.4 29.31 G.04 4.723 [0.007217(G.008079{0.007648|0.000005 10.001342 3519 3| t0.723
2.0 7.2 44 .20 0.08 7.122 |0.009934|0.010647(0.0102860.000007 310.00180S 39486 51 13.122
2.0 9.0 | &1.20 0.03 9.861 |0.011830(0.012481|0,012156({0.00C004 |0.002133 4623 31 15.861




Data File 302020C7.DAT

Permanent Deformatién Data:

' SeqT_Tbhamber Nominal] Actual PermanentT
# Press. od contact Def.
a3 Stress| -
psi psi psi inch
1 6.0 1.8 0.2 0.000012
2 6.0 3.6 0.4 0.000014
3 6.0 - 5.4 0.6 0.000Q284
4 6.0 7.2 0.8 0.000053
5 6.0 9.0 1.0 | 0.000060
lt & 4.0 1.8 0.2 0.0000587
7 4.0 3.6 0.4 0.000058
8 4.0 5.4 0.6 | 0.000059
9 4.0 7.2 0.8 0.000060
10 4.0 5.0 1.0 0.000Q062
11 2.0 1.8 0.2 0.000058
| 12 2.0 3.6 0.4 0.000060
13 2.0 5.4 0.6 0.000061
14 2.0 7.2 0.8 1-0.0004Q82
15 | 2.0 9.0__ 1.0 0.000064
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SOIL LABORATORY TEST REPORT 5-3 ADDENDUM

VFL Project No.-00135

June 23, 2000
ention:  Ms. Iliana Alvarado
Hart Crowser, Inc.
75 Montgomery Street, Floor 5
Jersey City, NJ 07302
Re: Resilient Modulus Testing at 28 Days

PROPAT Pilot Program

Sample Descriptions:

Specimens are designated as Mix 30-16-16 and 30-20-20 which were cured for 28
days at 120°F. Preparation and remolding of the specimens are described in the Soil
Laboratory Test Report 5-3 dated June 2, 2000.

Testing:

Specimens cured for 28 days were subjected to resilierit modulus testing in
accordance with AASHTO TP-46-94, which includes a preconditioning sequence (500
cycles) and 15 loading sequence (100 cycles per sequence) with a combination of 3 levels
of confining pressures and 5 levels of deviator stresses.

Results:

The testing results are summarized in Table 2. The 7-day M; values are also shown
in the table for comparison purposes. Detailed summary reports for each specimen are
included in Attachment A with plots of resilient modulus vs. deviator stresses and selected
load and deformation vs. time/cycles.

Similar to the results for 7 day specimens, resilient modulus (Mpg) values of the tested
specimens do not significantly vary for different confining pressures and deviator stresses,
and thus are well represented by the mean. However, the lowest deviator stress (1.8 psi) is
an exception. At this very low stress level, permanent plastic strains are not completely
removed and the associated small deformation response approaches the precision of the
sensing instruments. Therefore, M, values at 1.8 psi deviator stress are ignored in
calculating the mean values and standard deviations.

6 Berkeley Road, Devon, PA 19333-1397 .

www.valleyforgetabs.com + engineers @valleyforgelabs.com

(610) 688-8517




Ms. Iliana Alvarado
June. 2§, 2000
Page 2 -

Cracking conditions.of_ specimens at test are noted in Table 2. Different from the 7-day
specimens, certain adhesion appeared to have developed at the cracks for 28-day specimens.

If you have any questions regarding this report, please call me.

Sincerély,

e

" Bashar S. Qubain, Ph.D., P.E.

BSQ:lew ' Director of Geotechnical Engineering




Table 2. Laboratory Testing Results of Resilient Modulus (Mg) at 28 Days

Mean Mg

Standard

Mean My

Moisture and Density as Compacted Moisture and Density At Test
. Remarks
Sample No. . i Value Deviation Value
. Moist Dry . Moist Dry {28 Days) {28 Days) (7 Days)
Moisture . \ Moisture : . . X X
(%) Density Density %) Density Density {psi) (psi) (psi)
(peh (pch) (pef) (pcf)
30-16-16A | S14 | 9638 639 19.6 84.7 70.8 5,088 205 6400 | One (shor, cross-sectional) and a few
hairliné cracks. :
30-16-16 B 28.8 94.4 73.3 12.0 88.1 78.7 3,838 406 2,400 2 (short, cross-sectional) cracks.
30-16-16 C 29.1 94.0 72.8 8.8 85.7 78.8 3,384 354 6,200 2 (short, cross-sectional) cracks.
30-20-20 A 34.9 956 70.9 183 90.0 76.1 5,865 4i6 [,600 Minor hairline cracks.

. ‘ One major (cross-sectional) crack,
30-20-20 B 350 929 ' 68.8 226 88.3 T2.0 4,720 706 5,900 separate d and minor {short) hairline cracks.
302020C | 376 99.6 724 17.9 o9 | 719 3717 401 3,800 | Onemajor short crack, 2 cross sectional

) ) ’ ) ’ ’ ? : cracks, and minor hairline cracks.




ATTACHMENT A

Detailed Laboratory Testing Reports




Resilient Modulus Test for material type 2

Data File 301616AB.0AT

Soil Sample. _30-16-16 A @ 28
Location :

Sample No.
Specific Gravity __0.00

S0IL SPECIMEN MEASUREMENTS:

Top 0.ac
Diameter Middle 2.81
Bottom __ 0.00
Average __ 2.81

Membrane Thickness _0.0000

Net Diameter (inch) 2.81

Ht Specimen+Cap+Base 5.68
Seeting Load: 10X od -

Ht Cap+Base Q.00

S0IL 5PECIMEN WRIGHT:
Initial Wr, of Container
+Wet Soil-gms _ 894.3
Final Wt of Container

et §i

ol -gms

0.0

Weight Wet Soil Used _ 894.3

SOIL SPECIMEN VOLUME:

Initial
{incht}

(inch3)

Area Ao

6,19
Volume Ao-Lo

35,

21

Wet Density (pcf) 96.79

Compaction Water Content % _51.40

Date: 06/13/00

Compaction Method _Remolded

Water Content After

Mr Testing %

19.6

Vertical Spacing Between

LVOT Clamps(inch)

LOAD ID:

TP446-94 Subgrade soil

4.90

Number of ¢cycles for precond. 500

Number of cycles per segquence
Load time _0.10

Seating Load (ilbs) _ 10.0

Waveform Type

109

Cycle time _1.00 sec

Initial Length,Lo(inch) __ 5.58 % Stauration D.09 Comments:
Inside Diameter of Mold ___0.00 Ory Density (pcf) _ _63.93 Cured_for 28 davs
A B c D : E F G H I J K L M
Chamber Mean [Standard jApplied | Mean Mean Mean |Std. Dev.| Mean of §j Mean 1{Std Dev
Press. [Nominal |Deviator|DeviationjDeviator|Recav Df |Recav Of; Recov. |of Recov,|Resilient| of Mr | of Mr e
a3 ad Load of Load { Stress |LVDT #1 [LVDT #2 Def. Deft. strain {od+3g3)
psi psi lbs lbs psi inch inch inch inch inf/in psi psi psi
6.0 1.2 9.20 0.02 1.485 |0.001292(0.001245(0.001268|0.000007 {0.000223 6.5658 39| 19.485
6.0 3.6 19.86 Q.06 3.207 [Q.00364410.003609(0,00342610.000007 |0.000438 5029 - 21.107
6.0 5.4 32.05 0.04 5.176 |0.006046|0,0056125]0.006086{0.000004 [0.001071 4335 4| 23.17%
6.0 7.2 44,38 0.07 7.146 |0.007932]0.008123)0.008027)0.000007 |0.001412 5073 5| 25.166 -
6.0 9.0 58.25 ¢.09 9.406 [0.010291};0.010320|0.010305{0.000011 |0.001813 5189 41 27.406
4.0 1.8 9.55 g0.03 1.542 10.001242]0.001257|0.00124%|0.000004 |0.000220 7020 231 13.542
4.0 3.6 19.89 0.04 3.211 |0.003500{0.003550)0.003525 {0.000007 }0.000620 5179 9t 15.21
4.0 5.4 31.462 0.01 5.107 (0.006042|0.006041)0.0060420.000008 }0.001063 4805 & 17.107
4.0) 7.2| 4378}  o0.09 | 7.070 ]o.00sc41]0.008097|0.0080690.000005 |0.001419 | 4981 9l 19.070
4.0 9.0 58.38 0.08 9.427 |0.009946(0.010051 0.009999{0.000004 |0.001759 5360 S| 21.427
2.0 1.8 2.70 g.06 1.567 |0.001324]0.001275/0.00129%|0.000007 }0.000229 4854 L9 7.567
2.0 3.6 20.01 . 0.03 3.231 |0.00354510.003528)0.003587(0.000007 |0.000631 5121 12 9.831
2.0 5.4 31.70 0.02 5.119 |0.006027}0.005942|0.005984 |0.000004 |0.001053 4863 2l 1.n9
2.0 ) 7.2 43.77 6.0 7.068 |0.00785910.007943{0.00790%|0.0000046 |0.0013%0 5086 41 13.068
2.0 2.0 58.56 Q.08 9.456 (0.009588|0.009827[0.009708|0.000007 |0.001708 5537 5] 15.456




Data File 301616A8.DAT

Permanent Deformation Data:

Chamber

Nominal

Actual

Seq. Permanent

# Press. od Contact Def.

g3 . Stress .

psi psi psi ~inch
1 6.0 1.8 0.2 | 0.000006
2 6.0 3.6 0.4 | 0.000006
3 6.0 - 5.4 0.6 | 0.000008
a 6.0 7.2 0.8 | 0.000010
5 6.0 9.0 1.0 | 0.000013}
6 4.0 1.8 0.2 0.000011
7 2.0 3.6 0.4 | 0.000012
8 4.0 5.4 0.6 | 0.000012
9 4.0 7.2 0.8 | 0.c00013
10 4.0 9.0 1.0 | 0.000015
11 2.0 1.8 0.2 | 0.000013
12 2.0 3.6 0.4 | 0.000014
[ 13 2.0 5.4 0.6 | 0.000014
[ 14 2.0 7.2 0.8 | 0.000015
“ 15 2.0 9.0 1.0 | 0.000017

——

Da




Resilient Modulus, psi

06,1400

3000|
6400| Gk\\
4860'
320%
1600L .
Conf Stress
o 6.0 psi
A 4.0 psi
0”3 2.0 psi
0 4 6 10

Sample No:

Deviator Stress, psi

30-16-16 A @ 28 Location:




06,1400 e
' Load seq. # 9 03 = 4.0 psi, od = ?.2 psi

60
15— l'

30|
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22.0 '
19.5” _ |‘ | |
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mil
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o
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mil
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_ ' ' Time, sec

Sample No: | ‘ 30-16-16 A @ 28 Location:
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Data File

Soil Samp
Lpeation

e

30161682.DAT

Resilient Modulus Test for material type 2

le 30-16-16 5 2 28

Sample No

Specific Gravity __0.00

SOIL SPECIMEN MERASUREMENTS:

Diameter

Ht Specimen+Cap+Base .
Seating Load: 10% od |

Top

9.00

Middle 2.81
Bottom 0.00
Average 2.81
Membrane Thickness _0.0000
Net Diameter (inch) 2.9

Ht Cap+Base 0.00
Initial Length,lLofinch) 5.70
Ingide Diameter of Mold 0.00

5.7

<

90IL SPECIMEN WRIGET:
initial Wt. of Container
et Soil-gms _ 875.1
Final Wt of Centainer

+Wet Siol-gms

0.8

Weight Wet Soil Used __875.1

S0TL SPECIMEN VOLUME:
[nitial Area Ao
4.20 -

(inch?)

Volume

{ingh3)
wet Density (pcf)

Compaction Water Content % _28.80
%.Stauration

Ag-Lo

35.

33

0.00

94.38

Dry Density {pcf) 73.28

Date: 06/13/Q0

Compaction Method Rémolded

Water Content After
Mr Testing % _12.0

Vertical'Spacing Between
LVDT Clamps(inch) 0.00
LOAD ID:

IP46-94 Subgrade seil

Humber aof cycles far precand. 500

Number of cycles per sequence

100

Load time _0.10 Cycie time _1.00 sec

Seating toad (lhs) __ 10.0

Waveform Type
Comments:

Cured for 28 davys

A -] c D E F d H 1 d B L L]
Chamber Mean |Standard [Applied Mean Hean Mean |[Std. Dev.| Mean of | Mean - |Std Dev
Press. |Ncminal (Deviator|DeviationiDeviator |Recov DflRecov 0f| Recov. |of Recov.|Resilient| of Mr | of Mr ]
a3 ad Load of Load | Stress [LVDT #1 [LvOT #2 Def. Def. Strain (od+3a3)
psi psi lbs lbs psi inch inch | inch inch in/in psi psi pai
6.0 1.8 8.86 " 0.03 1.398 |0.001472|0,001572{0.001518|0.000006 [0.000266 5252 16 19.398 .
6.0 38 19.42 0.07 3.134 |0.00425710.004234|0.004251]0.000005 |[0.000746 4203 1 21.134
6.0 5.4 31.42 0.03 5.069 {0.007489|0.007478|0.0074840.000006 |0.001313 3862 2 23.089
6.0 7.2 43.83 0.04 ¥.073 (0.0103960.01026310.01032910.000008 10.001842 3904 31 /O3
6.0 9.0l 59.19 0.11 9.551 [0.013458{0.013119(0.013288]0.000006 |0.002331 4098 8l 27.5%:1
4.0 1.8 8.52 0.02 1.375 (0.001551}0.001707{0.001629{0.000004 |G.000286 4812 8] 13.375
4.0 3.6 17.39 0.05 2.8Q6 0.004774{0.0046880.004732]0.000008 |0.000830 3380 11| 14.806
4.0 5.4 28.99 0.07 4.678 10,008271(0.008084|0.008177]0.000010 10.001434 3261 7 16.678
4.0 7.2 42.81 C.0.07 6.508 |0.010630{0.010462|0.010546}0.000006 |0.001850 | 3734 5 18.908
4.0 9.0 60.19 0.12 9.712 [0.012789]0.012501 {0.012645!0.000006 |0.002218 4379} 71 21.72
2.0 1.8 a.3 6.02 1.373 [0.00164010.001579|0.001609|0.000004 |0.000282 4845 18 7.373
2.0 3.6 17.66 0.03 2.846 |0.004757}0.004765{0.0047610.000004 |0.000835 3409 4 8.846
2.0 3.4 29.22 0.04 4.714 |0.007945)0.007889|0.007%17|0.000005 {0.001389 3395 5| 10.714
2.0 --7.2 42.81 Q.05 6.909 |0.010275{0.010153{0.010212|0.000006 [0.001791 3857 5 .12.909
2.0 3.0 60.70 9.09 9.796 10.012385610.012014610.012201{0.000009 19.032140 577 &) 15.796




Data File 301616RB2.DAT

Permanent Deformation Data:

Chamer

Nominal

Permanent

Seq. T actual
# Press. od Contact Def
g3 . Stress|

- psi psi psi “inch
1 6.0 1.8 0.2 0.000026
2 6.0 3.6 .4 0.000027
il 3 6.0 - 5.4. 0.6 | 0.000036
4 6.0 7.2 0.8 0.000046
5 6.0 9.0 1.0 0.000057
6 4.0 1.8 0.2 0.000053
7 4.0 3.6 0.4 0.000054
8 4.0 5.4 0.6 0.000055
S 4.0 7.2 0.8 0.000057
10 4.0 9.0 1.0 0.000060
11 2.0 1.8 0.2 0.000057
12 2.0 3.6 0.4 0.000058
u 13 2.0 5.4 0.6 0.000058
14 2.0 7.2 0.8 0.000060
| 15 2.0 9.0 1.0 0.000062

Da
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: Deviator Stress, psi
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Resilient Modulus Test for material type 2

Data File 301616C2.DAT

Soil Sample _30-14-16 C @ 28
Locatian .

Sample No. ‘
Specific Gravity _ 0.00

S0IL SPECIMEN MEASTREMENTS:

Top 0.00
Diameter Middle 2.82

Bottom 0.00

Average .82
Membrane Thickness _0.0000
Net Diameter (inch) 2.82
kt Specimen+Cap+Base 5.78

Seating Load: 10% aﬂ .

Ht CaptBase __-0.00
Initiat tength,Lo{inch) 5.78
Inside Diameter of Mold 0.00

SOIL SPRCIMEN WEIGHT: .
Initial Wt. of Container
+det Soil-gms _ BRG.S

Final Wt of Container

+Wet Siol-gms 0.0
Weight Wet Sofl Used _ 886.5

SOIL SPRECIMEN VOLUME:
Initiat Area Ao

(inch?) 6.22
Volume Ao'Lo
(inch3) 35.94

Wet Density (pctf) 93.98

Compactidn Water Content % _29.10
% Stauration 0.00
Dry Density (pef) 72.80

Date: 06/13/00
Compaction Method _Remolded

Water Content After
Mr Testing % 8.8

" Vertical Spacing Between
LVDT Clamps{inch) 0.00
LOAD ID:

1P46-94 Subgrade soil

Number of cycles for precond. 500

Number of cycles per seguence
Load time _0.10
Seating Load (thsy _ 10.0

Waveform Type ___
Comments:
Cured for 28 days .

100

Cycle time _1.08 sec

A ] ‘C b E F G H 1 d K L N
Chamber Mean [Standard |Applied Mean Mean Mean (Std. Dev.| Mean of | Mean |[Std Dev

Press, [Hominal |DeviatoriDeviation{Deviator |Recov Df|Recov Df| Recov. |of Recov.|Resilient| of Mr | of Mr 8

a3 od Load of Load | Stress |LVDT #1 |LVDT #2 | Def, Def. Strain : (gd+3a3)

psi psi lbs lbs psi inch inch inch inch in/in psi psi psi
6.0 1.8 8.29 0.03 1.332 |0.001747|0.001680{0.001713{0.000010 |0.000297 4491 27 19.332
6.0 3.6 18.77 0.04 3.016 |0.005187]|0.004731/0.004959|0.000006 |0.000859 3512 3 21.016
5.0 5.4 | 30.24 g.05 4.858 10.00914810.0038474/0.008811{0.000001 |0.00%526 3184 5| 22.858
6.0 7.2 44.15 0.05 7.094 |0.012162]0.011761|0.011961}0.000007 |0.002071 3425 2| 25.094
6.0 9.0 | 59.40 0.08 9.576 {0.015102{0.014829|0.014963{0.000008 |0.002591 3896 5] 27.57s
4.0 1.8 8.21 0.02 1.319 |0.001732(|0.001759{0.001745{0.000002 |0.000302 4364 1] 13.319

4.0 3.6 16.94 0.04 2.723 |0.005312}0,005248]0.005280/0.000010 {0.000914 2978 7 14.723
4.0 5.4 28.44 0.06 4.570 |0.009048|0.009064|0.009055(0.000014 (0.001568 2914 51 16.570
4.0 7.2| 42.42.| _0.01 | 6.815 |0.011974]0.011853|0.0119140.000007 |0.002063 | 3304 2l 18.815
4.0 9.0 60.05 0.10 9.649 10.014315{0.014038[0.614178/0.000008 |0.002455 3930 4| 21.64%
2.0 1.8 g8.28 0.01 1.331 {0.001756|0.001734|0.001745 O.DUQOﬂé 0.000302 4404 18 7.331
2.0 3.6 17.23 0.04 2.769 10.005144{0.005174|0,0051590.000008 |0.000893 3099 61 B.759
2.0 5.4 28.84 0.05 4.633 10.008814(0.008634|0,.008725|0.000014 |0.001511 3067 1| 10.633
2.0 -?.2 42.42 0.12 6.816 [0.011573}0.011384,0.011479]0.000012 10.0019388 3429 8f 12.816
2.9 9.0 | 60.33 0.07 9.70% [0.013891|0.0%3434{0.013752{0.000007 |0.002383 4071 3| 15.™M




Data File 301616C2 . DAT

Fermanent Deformation Data:

r____;_

Chamber

mﬁ—__—]‘_
N

Seqg. ominal| Actual)Permanent
# Presgs. cd Contact Def.
a3 Stress
psi psi psi . inch
1 6.0 1.8 0.2 0.000018
2 6.0 3.6 0.4 0.000020
3 6.0 - 5.4 0.6 0.000032
[ 4 6.0 7.2 0.8 | 0.000060]
S 6.0 8.0 1.0 0.0000e7
6 4.0 1.8 0.2 0.000063
.7 4.0 3.6 0.4 0.000064
8 4.0 5.4 0.6 0.0000886
l 9 4.0 7.2 0.8 0.000067
10 4.0 . 9.0 1.0 0.000070
ﬁll 2.0 1.8 0.2 0.000087
12 2.0 3.6 0.4 | 0.000067
13 2.0 5.4 0.6 0.000Q69
14 2.0 7.2 0.8 | 0.000070
15 2.0 9.0 1.0 0.000072

Da
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Conf Stress
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A 4.0 psi
0“3 2.0 psi
0 2 4 6 | a 10

Deviator Stress, psi

Sample No: - 30-16-16 C @ 28 Location:
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Data File 302020A2.DAT

Soil Sample _30-20-20 A @ 28
Location ___ =
Sample No. :
Specific Gravity __0.00

SOIL SPRCIMEN MEASUREMENTS:

Top 0.00
Diameter Middle 2.82
Bottom 0.00

Average 2.82
Membrane Thickness _0.0000
Net Diameter (inch) 2.82
Ht Specimenm+Cap+Base 5.49%

SOIL SPECIMEN WE
Initial Wt. of C

IGHT:
ontainer

+Wet Soil-gms __889.4

_ Finat Wt of Cont
+Wet Siol-gms

ainer
0.0

Resilient Modulus Test for material type 2

Weight Wet Soil Used _ 889.4

SOIL SPRCIMEN VOLUME:

Initial Area Ao

(inch®) 6.23

Volume Ao-Lo

{inch3) 35.44
Wet Density (pcf) 95.62

Seating Load: 10% od_ .

Ht Cap+Base 0.00
Initial Length,Lo(inch) 5.69

Compaction Water Content % _34.90

% Stauration

9.00

Date: 06/13/00

Cempaction Method _Remolded

—_— e

Water Content After

Mr Testing %

18.3

Vertical Spacing Between
LVDT Clamps(inch} 0.00

LOAD ID:

TP46-94_Subgrade soil
Rumber of cycles for precond. 500

Number of cycles per sequence
Load time _0.10

Seating Load {lbs) 10,0

Waveform Type __
. Comments:

100

Cycle time _1.00 sec

Inside Diameter of Mold 0.00 Dry Density (pcf) __ 70.89 Cured for 28 qgig
A B C D E F G H I J K L M
Chamber Mean |Standard {Applied Mean Mean Mean |Std. Dev.| Mean of | Mean |Std Dev

press. |Nominal |{Deviator{Deviatian|Deviatar{Recov 0fiRecov Of| Recav, |of Recov.|Resilient| of Mr | of Mr e :
a3 od Load | of Losd | Stress |LVDT #1 |LVDT #2 | 'Def. Def. strain (od+303)
psi psi lbs " Abs psi inch inch inch inch in/in psi psi psi
6.0 1.8 8.57 0.06 1.375 |9.000925|0.001070i0.0300996(|0.000008 |0.000175 7850 507 19.375
6.0 3.6 19.56 0.03 3.139 {0.00263910.003005{0.002821/0.000002 |0.000496 6326 19 21.139
6.0 5.4 1 32.28 0.06 5.180 |0.004853 |0.005480]0.005167]0.000007 |0.000909 5700 13| 23.780
6.9 7.2 45,95 .0.06 7.373 [0.006664|0.007738(0.007201]0.000005 |0.001266 5822 51 25.373
6.0 9.0 60.29 0.04 9.673 |0.008778(0.009654(0.009216{0.000011 |0.001621% 5968 7| 27.673
4.0 1.8 B.48 a.m 1.3460 {0.000921]0.001090|0.001005}0.000003 |0.000177 7699 31l 13.340
4.0 3.5 18,28 | © 0.04 2.933 [0.002890{0.00324810,003069|0.000008 {0.000540 5434 23] 14.933]
4.0 5.4 30.96 . 0.05 4.963 [0.005202(0.00565910.005431|0.000005 |0.000955. 5202 9l 16.968
4.0 7.2 46.12 - 0.0z 7.401 |0.006954 |0.007545[0.007249|0.000004 |0.001275 5805 21 19.401
4.0 | 9.0 61,10 0.04 9.803 (0.008316|0.009064|0.008690|0.000004 |0.001528 6414 5{ 21.803
2.9 1.8 8.62 0.02 1.384 |0.000964§0.001082|0.001023|C.900003 |0.000180 76590 19| 7.38
2.0 3.6 18.64 0.01 [ '2.991 {0.002881{0.003198)0.003040(0.000008 [0.000535 5595 13 8.9
2.0 5.4 31.55 0.06 5.062 |0.005025{0.005528(0.005275|0.000008 |0.000928 5455 9t 11.082
2.0 7.2 46.45 0.05 7.452 [0.00674010.00737810,00705910.000005 |0.001241 6003 3] 13.452
2.0 9.0 | 61.71 0.08 9.902 [0.008079;0.0088310.008455|0.000005 (0.001487 6659 5] 15.902




Data File 302020A2 .DAT

Permanent Deformation Data: .

?Eamber

—

-iActual

Seq. Nominal Permanent
# Press. gd Contact Def.
03 Stress .
psi psi psi inch
1 6.0 1.8 0.2 0.000015
2 6.0 3.6 0.4 0.000017
{ 3 6.0 - 5.4 0.6 0.000023
4 6.0 7.2 0.8 0.000030
5 6.0 9.0 1.0 | 0.000037
Ii 6 4.0 1.8 0.2 | 0.000035
7 4.0 3.6 0.4 0.000035
8 4.0 5.4 0.6 0.000036
9 4.0 7.2 0.8 0.000037
10 4.0 3.0 1.0 0.000040
11 2.0 1.8 0.2 0.000038
12 2.0 3.6 0.4 0.000038
13 2.0 5.4 0.6 0.000038%
14 2.0 7.2 0.8 0.000040
15 2.0 9.0 1.0 | 0.000041
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Resilient Modulus Test for material type 2

Data Fite 302020B2.DAT

soitl Sample _30-20-20 8 @ 23
Location e

Sample No. '

specific Gravity __0.00

S0IL SPYECIMEN WBIGHT:
Initial Wt. of Container
~Wet Soil-gms _ 873.0

_Fimal Wt of Container
+Wet Siol-gms

0.0

SOIL SPECIMEN MEASUREMENTS: Weight Wet Soil Used __ 873.0
Top $.00

Diameter Middie 2.81 SOIL SPRCIMEN VOLUME:
Bottom 0.00 Initial Area Ao
Average 2.81 {inch?) _8.20

Membrane Thickness _0.0000 Volume Aoc:Le .

Net Diameter (inch) 2.81 { inch3) 35.72

Kt Specimer+Cap+Base __5.76 Wet Density (pcf) __92.91

Seating Load: 10% od .
Ht Cap+Base g.0q
Initial Length,Lo{inch} 5.76

0.00

Compaction Water Content % _35.00
% Stauration

" Number of cycles for precond.

Date: 06/13/00

Compaction Method Remotded

Water Content After

Mr Testing X _22.6

Vertical Spacing Between
LVDT Clamps{inch) 0.00

LOAD ID:

IP45-94 Subgrade soil

Number of cycles per sequence
Load time _0.10 Cycle time _1.00 sec

Seating Load (lbs) __10.0

Waveform Type
Comments:

Inside Diameter of Mold ___0.00 - Dry Density (pef) _ 88.82 Cured for 28 days
A 8] c | o | ] F] o6 R '] s« cw]
Chamber Mean | Standard| Applied | Mean Mean Mean | Sid. Dev.| Meanof | Mean | Std Dev
Press. |[Nemina| Deviator| Deviation] Deviator | Recov Of ] Recov Df | Recov | of Recov.] Resilient | of Mr of Mr <]
al od Load | ofload | Stress | LVDT #1 ] LVDT#1 Def. Def, Strain (od+3al)
psi psi ibs lbs psi inch inch inch inch infin psi - _psi psi
6.0 1.8 5.01 0.03 0.810| 0.000373) 0.000461] 0.000417| 0.000004{ 0.0600072| 11181 158{ 18.810|
6.0 36 9.18 0.03 1.484| 0.001284] 0.001518| 0.00140t| 0.000007| 0.000243 6098 21| 19.434
6.0 5.4 14.07 0.04 2.275] 0.002543] 0.002986( 0.002765} 0.000004| 0.000480 4737 16] 20.27%
60 | 72 20.07 0.01- 3.246) 0.004117| 0.004880| 0.004489{ 0.000002| 0.000782 4152 4] 21.246
6.0 9.0 26.86 0.03 4,344 0.005799{ 0.006797} 0.006298( 0.000004| 0.001094 3969 7] 22344
4.0 1.8 4.97 T 0.03 0.804| 0.000370{ 0.000463| 0.C00417| 0.000002| 0.000072| 11105 188] 12.804
4.0 3.6 9.08 0.02 1.465 0.001327] 0.001600] 0.001464| 0.000005| 0.000254 §761 41] 13.465
4.0 5.4 14.11 . 0.04 2.282| 0.002614| 0.003091} 0.002853| 0.000011| 0.000496( - 4603 24! 14.282
40 | 72 | 2010] 002 3.250] 0.004137| 0.004831 0.004484| 0.000011| 0.000779] a172] 21| 15.250]
4.0 9.0 27.32 0.03 4.418| 0.005654 0.006661| 0.006158] 0.000010 ©.001070 4129 12 16.418|
2.0 1.8 514 0.03 0.831] 0.000405; 0.000483( 0.000448[ 0.000004( 0.000078( 10654 215 6.831
2.0 3.6 9.30 0.03 1.504] 0.001371] 0.001634] 0.001503| 0.000006] 0.000261 5760 B4 7.504
2.4 5.4 14.40 0.03 2.329] 0.002621 0.00310? 0.002868) 0.000005 0.000498 4674 11 8.329
2.0 7.2 20.51 0.03 3.317| 0.004082] 0.004796] 0.0044391 0.000005) 0.000771 4300 13 8.317
1L 20 2.0 _ZE _ Q.06 4.486) 0.005507| 0.008530] 0.0C60191 Q.000Q16] 0.001048 425_ 18 10.485_




Data File 302020B2.DAT

Permanent Deformation Data:

S%q.

.
% Permanent
‘ . Stress Def.
‘ psi psi psi inch
| 1 6.0 1.8 0.2 | 0.000003
| 2 . 6.0 3.6 0.4 | 0.000003
| 3 6.0 5.4 0.6 | 0.000005
| 4 6.0 7.2 0.8 | 0.000006
i 5 6.0 9.0 1.0 | 0.000008
6 4.0 1.8 0.2 | 0.000007
7 4.0 3.6 0.4 | 0.000008
8 4.0 5.4 0.6 | 0.000008
9 4.0 7.2 0.8 | 0.000008
10 4.0 9.0 1.0 | 0.000009
11 2.0 1.8 0.2 | 0.000008
12 2.0 ‘3.6 0.4 | 0.000009(
13 2.0 5.4 0.6 | 0.000009
14 2.0 7.2 0.8 | 0.000009
2.0 9.0 | 1.0 | 0.000010
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Resilient Modulus Test for material type 2

Data File 302020C2.DAT

Soil Sampte _30-20-20 € 2 28
Location -

Sampte No. -

Specific Gravity __0.00

SOIL SPECIMEN MEASUREMENTS:

Tap 0.00
Diameter Middle 2.81

Sottom 2.00

Average 2.81
Membhrane Thickness _0.0000
Net Diameter (inch) 2.81
Ht Specimer+Cap+8ase 5.71

Seating Load: 104 od

It Cap+Base 0.00
initial Length,Lo{inch) S. 71
Inside Diameter of Mold 0.00

20IL SPRCIMEN WEIGHT:
Initial Wt. of Container
+Jet Soil-gms _ 927.4

Finmal Wt of Caontainer

+Wet Siol-gms 0.0

Weight Wet Soil Used _ 927.4

SOIL SPECIMEN VOLUME:
Initial Area Ao

(ineh?) ___ 6.2%
Volume Ao-Lo .
(inch3) 35.47

Wet Density {pcf) 99.61

Compaction Water Content % _37.80
% Stauration 0.0Q
pry Density (pef) 72.39

Date: 06153/00

Compaction Method Remolded

Water Content After

Mr Testing X

17.9

Vertical Spacing Between

LVDT Clamps(inch)
LOAD ID:

0.00

IP46-94 Subgrade soit

Nurker of cycles for precond. 500
Nunber of cycles per sequence
Load time _0.10

Seating Load (lbs) __10.0

Waveform Type
Camments:
Cured for 28 days

Cycle time _1.00 sec

]

100

A a C o E F G H I J K L M
Chamber Mean |[Standard )Applied Mean Mean Mean |[Std. Dev.| Mean of | Mean {Std Dev

Press. |Nominal |Deviator|Deviation|Deviator{Recov Df|Recov Df| Recov. [of Recov.|Resilient] of Mr | of Mr -]

a3 od Load of Load | Stress [LVDT #1 [LVDT #2 | Def. Def. strain (od+3a3)

psi psi lbs Lbs psi inch inch inch inch in/in psi psi psi
6.0 1.8 7.56 0.02 1.217 |0.001596|0.001570(0.001582|0.000007 |0.000277 4393 18| 19.217
6.0 3.6 16.74 0.08 2.655 |[0.004839}0.004875 |0.0042540.000009 |0.000850 3172 7 8] 20.6%5
6.0 5.4 28.94 0.03 4.640 {0.008107|0,008282|0.008195/0.000007 |0.001435 3248 11 22.660
6.0 7.2 43.48 0.0% 7.001 [0.010863|0.011076|0.01096910,000005 |0.001920 3645 3] 25.00
6.0 9.0 59.88 0.02 9.642 |0.013033[0.013255]0.013144|0.000010 |0.002301 4190 2] 27.642
4.0 1.8 8.13 g.c2 1.309 [0.001499{0.001537]0.001518/{0.000006 |0.000266 4926 161 13.309
4.0 3.6 17.23 G.04 2.775 10.004575]0.004411|0.004553{0,000008 |0.000804 3431 13 4775
4.0 5.4 29.06 0.02 4.679 |0.007765(0.007892|0.007828}0.000006 [0.001370 3414 21 16.679

- 4.0 7.2 43.48 - 0.07 7.001 10.010617{0.01077010.010493;0.000007 |0.001872 3740 31 19.001
4.0 %.0 40.21 0.09 9.695 |0.012661|0.012858)|0.012765|0,000009 {0.002235 4338 & 21.695
2.0 1.8 8.27 0.03 1.332 |0.001508({0.001510|0.001508(0.000005 |0.000254 3046 25 7.332
2.0 3.6 17.51 Q.05 2.819 |0.004445]0.004481|0.004463(0,000009 [0.000781 3507 6 8.819
2.0 S.4 29.20 0.03 4,702 {0.007608;0.007731{0.0075670)|0.000002 |0.001343 3502 3l 10.702
2.0 7.2 43.65 0.06 7.028 10.010406]0.010533|0.010469(0.000009 |0.001833 3835 2| 13.028
2.0 9.9 40.58 Q.04 9.755 10.01238210.0125840.01248310.000004 10.002185 AN 4t 15.7%8




Data File 302020C2.DAT

Permanent Deformation Data:

Seq. Nomina Actual|Permanent

# gd - |Contact Def.

o3 . Stress . ,

psi psi psi inch
1 6.0 1.8 0.2 0.000022
2 6.0 | 3.6 0.4 | 0.000022
3 6.0 - 5.4 0.6 0.00Q025
4 6.0 7.2 0.8 0.000027
5 6.0 9.0 vl.O 0.000030
6 4.0 1.8 0.2 0.000027
7 4.0 3.6 0.4 0.000927
8 4.0 5.4 0.6 0.000028
9 4.0 7.2 0.8 | 0.000029
10 4.0 9.0 1.0 | 0.000031
11 2.0 1.8 0.2 0.000028
12 2.0 3.6 0.4 0.000029
13 2.0 5.4 0.6 0.000030
14 2.0 7.2 0.8 0.000031
15 2.0 9.0 | 1.0 | 0.000032




- 06,14,00 -, | | 6:17 pn_
6000
4800| E&\\\ —
- Gg:::: gz:;:::::::i?
a, /
J 3600 §;§§Q§+ rhﬂf—-d*“*ffffffégzzgzzz
E \:; B
g &
-+
=
2 2400
o
1B}
=
1260|
Conf Stress
© 6.0 psi
A 4.0 psi
0”3 2.0 psi . _
0 | 2 4 6 8 10

Deviator Stress, psi

Sample No: , 30-20-20 C @ 28 Location:




) - G0 - OO AR ah =S R aE T G A TN N G ow am =

06,1400

load seq. # 9 03 = 4.0 psi, od = 7.2 psi.

60I
15

= !ﬂ | ii «1‘.
15 L“#_ . Lﬂ, —

0 "
0 1 -2 | -3 4 3

] (. . - |

| | I | W | S

25

20 '
0 1 2 3 4 5

Load
lbs

mil

LUDT 1

50|
15

401
_ |
3JL 1 1. I\ I\
0 1 2 3 4 5
Tine, sec :
Sample No: 30-20-20 C @ 28 Location:

mil

LUDT 2




e ., - N . B . . X o N E— ‘ — .

'
-
K} -
L3
’
+
A .
B '
" .
v
¢
i

APPENDIX D

L DATA QUALITY REVIEW

“Hart Crowser
]4924—18 December 22, 2000

'
a .
at ’
Y
.
& T
E 1
- i
. -
i
B
v
- i
¢ .
b v i P
LA
' .
- ' . LY
i
.
i
'
.
.
' .
o
N .
i
'
?
- V.
. k
v .
-
.
x
'
. R i
. Hos
) . N




APPENDIX D

CHEMICAL DATA QUALITY REVIEW

Modified MEP

Six amended sediment samples were collected on May 5, 2000, {samples
P-0503-G-1, P-0503-G-5, P-0503-C-8, P-0503-C2-1, P-0503-C2-6, and
P-0503-C2-13). Three samples (P-0503-G-1, P-0503-G-5, and P-0503-G-8) were
submitted to Severn Trent Laboratories of Pittsburgh, PA, for modified multiple
extraction procedure (MEP) and analysis of the leachate. The American National
Standard Institute (ANS!} 16.1 was performed on the remaining samples
(P-0503-C2-1, P-0503-C2-6, and P-0503-C2-13) at the Hart Crowser laboratory in
Seattle, WA. The resulting leachate (samples C1-L1 through L8, C2-L1 through
L8, and C3-L1 through C3-L8) was submitted to Severn Trent Laboratories for
analysis of the leachate.

The following criteria were evaluated in the standard data quality review
process:

Holding times;

Method blanks;

Procedure blanks;

Surrogate recoveries;

Matrix spike/matrix spike duplicate {(MS/MSD) recoveries;

Laboratory control sample/laboratory control sample duplicate (LCS/LCSD})
recoveries;

Laboratory duplicate relative percent difference (RPD); and

» Reporting limits.

vyvyvyVvyvwvyy

v

Three amended sediment samples were submitted for modified MEP (EPA
Method 1320 as modified by NJDEP, 1998). The leachate was submitted for the
analysis of the following:

Total metals (EPA Method 200 series);

Semivolatile organics (EPA Method 8270);

Pesticides/PCBs (EPA Method 8081/8082);

Polychlorinated dibenzo-p-dioxins and dibenzofurans (dioxins/furans) (days 1
and 7 only) (EPA Method 8290);

Total organic carbon (TOC) (EPA Method 9060);

Cyanide (EPA Method 9012A); and

> Total suspended solids (TSS} (EPA Method 160.2}.

vyvvvvvyey

vy
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Minor Problems Encountered

Total Metals. All required holding times were met. Continuing calibration blank
contamination of zinc and silver was detected. Associated sample resuits less
than five times the blank contamination were qualified as non-detect (U).
Method blank contamination of antimony, barium, magnesium, nickel,
potassium, silver, sodium, and zinc was detected. Associated sample results less
than five times the blank contamination were qualified as non-detect (U).
MS/MSD and LCS recoveries and MS/MSD RPDs were within control limits.
Reporting limits for cadmium were slightly above the screening criteria.

Semivolatile Organics. The extraction holding time for Day 1 was exceeded.
Associated sample results were qualified as estimated (J/U]). No method blank
contamination was detected. Surrogate, MS/MSD, and LCS/LCSD recoveries
were within control limits. MS/MSD RPDs and LCS/LCSD RPDs were within
control limits. Reporting limits for some semivolatile organic compounds were
exceeded slightly.

Pesticides. The extraction holding time for Day 1 was exceeded. Associated
sample results were qualified as estimated (J/U]). No method blank
contamination was detected. Surrogate recoveries of tetrachloro-m-xylene and
decechlorobiphenyl were below control limits for Day 2 in sample P-0503-G-8.
Associated sample results were qualified as estimated {}/Uj). MS/MSD and
LSC/LCSD recoveries were within control limits. MS/MSD RPDs and LCS/LCSD
RPDs were within control limits. Reporting limits for some pesticides were
above the screening criteria.

PCBs. The extraction holding time for Day 1 was exceeded. Associated sample
results were qualified as estimated (UJ). No method blank contamination was
detected. Surrogate recoveries of tetrachloro-m-xylene and decechlorobiphenyl
were below control limits for Day 2 in sample P-0503-G-8. Associated sample
results were qualified as estimated (U]). MS/MSD and LCS/L.CSD recoveries
were within control limits. MS/MSD RPDs and LCS/LCSD RPDs were within
control limits. Total PCB reporting limits were above the screening criteria.

Dioxins/Furans. All required holding times were met. No method blank
contamination was detected. Surrogate and LCS recoveries were within control
limits. Reporting limits were acceptable.

Total organic carbon. All required holding times were met. TOC was detected
in the method blank for Day 1 through 4. Nao qualifiers were applied as TOC
was detected in the associated samples at greater than five times the
concentration in the method blank. MS/MSD and LCS/LCSD recoveries were

Hart Crowser
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ANSI 16.1

within control limits. MS/MSD RPDs and LCS/LCSD RPDs were within control
limits. Reporting limits were acceptable.

Cyanide. All required holding times were met. No method blank contamination
was detected. MS/MSD recoveries were below control limits in Days 6 and 7.
Associated sample results were qualified as estimated (U)). LCS/LCSD
recoveries and LCS/LCSD RPDs were within control limits. Reporting limits
were acceptable. '

T8S. All required holding times were met. No method blank contamination was
detected. LCS/LCSD recoveries and LCS/LCSD RPDs were within control limits.
Laboratory duplicate RPDs were within control limits. Reporting limits were
acceptable.

Twenty-five leachate samples were submitted for analysis of the following:

Total metals (EPA Method 6000/7000);

Semivolatile organics (EPA Method 8270);

Pesticides/PCBs (EPA Method 8081/8082);

Polychlorinated dibenzo-p-dioxins and dibenzofurans (dioxins/furans) (EPA
Method 8290);

Total organic carbon (TOC) {EPA Method 9060); and

» Total suspended solids (EPA Method 160.2).

vyvwvyvwy

v

Minor Problems Encountered

Total Metals. All required holding times were met. Continuing calibration blank
contamination of beryllium, calcium, chromium, mercury, nickel, silver, and zinc
was detected. Associated sample results less than five times the blank
contamination were qualified as non-detect {U). Aluminum, antimony, beryllium,
calcium, chromium, iron, mercury, sodium, and zinc were detected in the
method blanks. The associated sample results less than five times the blank
contamination were qualified as non-detect (U). Antimony, barium, chromium,
manganese, sodium, and vanadium were detected in the procedure blank.
Associated sample resuits less than five times the blank contamination were
qualified {B). MS/MSD and LCS recoveries and MS/MSD RPDs were within
control fimits. Reporting limits for cadmium and arsenic were slightly below the
screening criteria.

Semivolatile Organics. Extraction holding times for samples C1-L3 through
C1-L5, C2-13 through C2-L5, and C3-L3 through C3-L5 were exceeded.
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Associated sample results were qualified as estimated (J/U)). Two times the
extraction holding times were exceeded for samples C1-L2, C2-L2, C3-.2.
Associated non-detect results were qualified as rejected (UR) and detected
results were qualified as estimated (}J}. No method blank contamination was
detected. Diethylphthalate and phenol were detected in the procedure blank.
Associated sample results less than five times the blank contamination were
qualified (B). Surrogate recoveries were within control limits. MS/MSD and
LCS/LCSD recoveries and MS/MSD RPDs were within control limits. LCS/LCSD
RPDs for pentachlorophenol were above control limits in samples C1-L6, C2-L6,
and C3-16. No qualifiers were assigned as the remaining LCS/LCSD recoveries
were acceptable. Reporting limits for some semivolatile organic compounds
were above the screening criteria.

Pesticides. Extraction holding times for samples C1-L3 through Ci-L5, C2-L3
through C2-L5, and C3-L3 through C3-L5 were exceeded. Associated sample
results were qualified as estimated (J/U}). Two times the extraction holding
times were exceeded for samples C1-L2, C2-L2, and C3-L2. Associated non-
detect results were qualified as rejected (UR) and detected results were qualified
as estimated (J). No method blank contamination was detected. Alpha-
chlordane was detected in the procedure blank. No qualifiers were assigned as
alpha-chlordane was not detected in the associated samples. Surrogate
recoveries were within control limits. MS/MSD and LCS/LCSD recoveries were
within control limits. MS/MSD RPDs and LCS/LCSD RPDs were within control
limits. Reporting limits for some pesticides were above the screening criteria.

PCBs. Extraction holding times for samples C1-L3 through C1-L5, C2-L3 through
C2-15, and C3-L3 through C3-L5 were exceeded. Associated sample results
were qualified as estimated (J/UJ). Two times the extraction holding times were
exceeded for samples C1-L2, C2-L2, and C3-L2. Associated non-detect results
were qualified as rejected (UR) and detected results were qualified as estimated
{()). No method blank or procedure blank contamination was detected.
Surrogate recoveries were within control limits. LCS/LCSD recoveries and
LCS/LCSD RPDs were within control limits. Reporting limits for total PCBs were
above the screening criteria.

Dioxins/Furans. All required holding times were met. OCDD was detected in
the method blank. No qualifiers were assigned as OCDD was not detected in
the associated sample results. No procedure blank contamination was. detected.
Surrogate and LCS recoveries were within control limits. Laboratory duplicate
RFDs were within control limits. Reporting limits were acceptable.

Total Organic Carbon. The holding times for samples C1-L1, C2-L1, and C3-L1
were exceeded. Associated sample results were qualified as estimated (J). No
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method blank contamination was detected. LCS recoveries were within control

limits. Laboratory duplicate RPDs were within control limits. Reporting limits
were acceptable. '

Total Solids. All required holding times were met. No method blank
contamination was detected. LCS/LCSD recoveries and LCS/LCSD RPDs were
within control imits. Reporting limits were acceptable.
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