cFP L

REPORT OF FINDINGS:

BUFFALO COLOR AREA “D”
EVALUATION OF BUFFALO RIVER
EMBANKMENT WASTEFILL

Buffalo, New York NYSDEC Site No. 9-15-012

PREPARED FOR:

Morristown, New Jersey

PREPARED BY:

PARSONS ENGINEERING SCIENCE, INC.
180 Lawrence Bell Drive, Suite 100

Williamsville, New York 14221
(716) 633-7074 Fax (716) 633-7195

= ) PARSONS

NOVEMBER 1998

PARESSYROI\WVOL1:\SYRFSO1\PROJECTS\73212I\WP\COVER.DOC



PARSONS ENGINEERING SCIENCE, INC.
180 Lawrence Bell Drive, Suite 100 « Williamsville, New York 14221 e Phone (716) 633-7074 « Fax (716) 633-7195

November 13, 1998

o)
IXe)
I8

Mr. Gerald Pietraszek

New York State Department of Environmental Conservation
270 Michigan Avenue

Buffalo, New York 14203

RE: Buffalo Color Area “D”
Buffalo River Embankment Wastefill Evaluation

Dear Mr. Pietraszak:

The attached report provides the results of AlliedSignal’s recent evaluation of the approximately
4,000 cubic yards of wastefill outside the slurry wall between stations 19+00 and 24+00 at Buffalo
Color Area “D”. AlliedSignal, Inc. has conducted characterization activities on this material including
sampling, chemical analysis, and a natural recovery assessment.

As discussed in the attached report, AlliedSignal, Inc. proposes to leave the currently installed
sand/shot rock/geotextile/riprap capping system (cap) in place as a permanent remedy for the wastefill
material adjacent to the Buffalo River for the following reasons:

o The cap separates waste material from the sediment/surface water interface zone. Also, it
limits vertical or horizontal migration of the wastefill material.

e Natural sedimentation is expected to occur over a period of time because the site is in a well-
documented depositional area. This will create a new benthic invertebrate zone, which will be
separated from the wastefill material by the cap.

o Results of porewater sampling confirm that the impact of organic compounds and metals from
the wastefill on the benthic community will be minimal. With the exception of total metals in
unfiltered porewater samples, very few constituents were detected above background levels,
and in excess of USEPA’s Threshold Values (TVs) or NYSDEC’s Criteria. In total, six
organic compounds, two pesticides, and three metals (dissolved) were detected in excess of
USEPA’s TVs and background concentrations; and five organic compounds and four metals
(dissolved) were detected in excess of NYSDEC’s Criteria and background concentrations.
Per USEPA guidance (USEPA, 1996), dissolved metals more closely approximate the
bioavailable fraction of metals in the water column. Benthic organisms are more susceptible to
contact with chemical constituents dissolved in the porewater than to the chemical constituents
bound to the wastefill.

e The porewater samples collected during the investigation were obtained from the wastefill and
represent a worst-case scenario. The concentrations of both metals and organic compounds
will decrease with distance from the wastefill, due to the effects of mechanical dispersion,
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dilution, and biodegradation. Thus, concentrations in the future benthic zone are expected to
be lower than those in the porewater associated with the wastefill.

Installation of the slurry wall and groundwater recovery system have altered the
groundwater/surface water interactions adjacent to the river, greatly reducing the potential for
migration of dissolved constituents of concern from the porewater in the wastefill to the
water/sediment interface.

Based on chemical indicators of natural biodegradation, it appears that the organic compounds
in the wastefill are currently undergoing biological degradation. It is expected that the organic
compound concentrations will decrease over time due to the ongoing natural biodegradation
processes.

During the remedial action, NYSDEC required “grossly contaminated” wastefill along the
shoreline to be excavated, spread on the landfill, dried, and compacted. Wastefill which was
not considered grossly contaminated was left in-place. In order to obtain consensus of what
fill was considered grossly contaminated, visual observation and qualitative toluene extraction
field tests were used to determine gross contamination. Random confirmatory sampling
indicated that wastefill that was mutually considered to be grossly contaminated generally
contained between one and two percent total organic compounds. The total organic
concentrations in all wastefill samples collected during the recent investigation were at least
one order of magnitude less than one percent, indicating that the wastefill would not be
considered grossly contaminated by the screening methods used previously.

As a result, AlliedSignal, Inc. proposes to undertake no further remedial activities for the section

of shoreline between stations 19+00 and 24+00. If you have any questions concerning this report, or
need additional information, feel free to call me at (315) 633-7074.

ccC:

Very truly yours,

PARSONS ENGINEERING SCIENCE, INC.

4

&

Peter M. Petrone, P.E.
Project Manager

M. Raybuck, File
D. Paley, AlliedSignal
E. Walerko, AlliedSignal

SYR\P:A732121\WP\32121L01.doc
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EXECUTIVE SUMMARY

SCOPE OF WORK

An investigation was conducted at the Buffalo Color Area “D” to evaluate ecological
impacts of approximately 4,000 cubic yards (CY) of wastefill material outside the slurry
wall, under a sand/shot rock/geotextile/riprap capping system (cap) between stations
19+00 and 24+00, and to recommend actions (if necessary) to prevent or minimize
potential impacts of the wastefill on ecological receptors. Seven borings were installed to
characterize the wastefill material and associated porewater. Temporary two-inch
diameter piezometers were installed in six of the seven borings to facilitate collection of
the porewater samples. Wastefill and porewater samples were analyzed for a complete
range of organic compounds and inorganic chemicals, including parameters to evaluate the
potential for natural biodegradation of the organic compounds.

ANALYTICAL RESULTS

Analytical results from wastefill samples were compared to United States
Environmental Protection Agency’s (USEPA) Ecotox Threshold Values (TVs), and New
York State Department of Environmental Conservation’s (NYSDEC) Sediment Criteria.
Analytical results from porewater samples were compared to USEPA’s Ecotox TVs and
NYSDEC’s Class C Surface Water Standards.

In general, the concentrations of most detected organic compounds in the wastefill
samples did not exceed either NYSDEC’s or USEPA’s sediment criteria.

Several metals exceeded NYSDEC’s Sediment Criteria in most of the wastefill
samples. Sample WF-05S was less impacted than others, with only two metals, chromium
and lead, slightly exceeding NYSDEC’s criteria. The highest concentration of manganese
(3,500 ug/kg) was found in one of the background samples, BG-01S. Several metals also
exceeded USEPA’s criteria in all samples, with fewer exceedances in WF-058S.

Results of the porewater sampling indicated that leaching of both organic compounds
and inorganic chemicals from the wastefill to water was minimal. It appeared that the
natural total orgamc carbon (TOC) content (2.3 percent) in the river sediment was a
possible factor in reducing the release of organics into the water column. Also, the
porewater results suggest that inorganic chemicals (metals) have limited mobility between
the wastefill and water phases.

NATURAL RECOVERY ASSESSMENT

The ongoing natural recovery process, in conjunction with the physical barriers
currently in-place, is considered to be a viable means of wastefill/sediment remediation at
the Buffalo Color Site (Site) because the appropriate physical and chemical conditions are
present, as indicated by the following:
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e The constituents of concern are presently separated from the benthic habitat by
the existing sand/shot rock/geotextile/ riprap cap.

e Sedimentation processes are expected to produce a new benthic zone over the
existing cap.

e Natural biodegradation processes are likely to reduce organic compound
concentrations.

e Chemical/hydrogeologic factors are greatly reducing the potential for leaching to
the benthic habitat.

Each of these points is supported by data derived from the current or prior studies,
including chemical analysis of the wastefill and associated porewater, site-specific
hydrogeologic and hydrodynamic factors, natural attenuation parameters measured in
porewater samples, and design and construction drawings showing the cap configuration.

CONCLUSIONS

AlliedSignal proposes to leave the currently installed cap in place as a permanent

remedy for the wastefill material adjacent to the Buffalo River for the following reasons: 1
ﬂ’{“f‘””’//“/ ot A dreotiea di W/ Tl o ltw - -

e The caste material from the sediment/surface water interface zone.
Also, it Timits vertical or horizontal migration of the wastefill material.

e Natural sedimentation is expected to occur over a period of time, because the
Site is in a well-documented depositional area. This will create a new benthic , £
invertebrate zone, which will be separated from the wastefill material by the cap.

baat dwo;ﬁ

e Results of porewater sampling confirm that the impact of organic compounds and
— Sfudiea _7

metals from the wastefill on-the-benthic Community witt be minimal. With the
exception of total metals in unfiltered porewater samples, very few constituents
were detected above background levels, and in excess of USEPA’s Threshold
Values (TVs), or NYSDEC’s Criteria. In total, six organic compounds, two
pesticides, and three metals (dissolved) were detected in excess of USEPA’s TVs
and background concentrations; and five organic compounds and four metals
(dissolved) were detected in excess of NYSDEC’s Criteria and background
concentrations. Per USEPA guidance (USEPA, 1996), dissolved metals more
closely approximate the bioavailable fraction of metals in the water column.
Benthic_organisms are more susceptible to contact with chemical constituents 3%/ .
dissolved in the porewater than to the chemical constituents bound to the &7de=< -

wastefill. el LR o
Luk ge ol a,

e The porewater samples collected during the investigation were obtained from the
wastefill and represent a worst case scenario. The concentrations of both metals
and organic compounds will decrease with distance from the wastefill, due to the
effects of mechanical dispersion, dilution, and biodegradation. Thus, 7~
concentrations in the future benthic zone are expected to be lower than those in

the porewater associated with the wastefill.
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¢/ TInstallation of the slurry wall and groundwater recovery system have altered the /4 o
groundwater/surface water interactions adjacent to the river, greatly reducing the _ = )ﬂ U’_}/ ,,/
potential for migration of dissolved constituents of concern from the porewater in ., 4/ AP

the wastefill to the water/sediment interface. Lle o ot y’% :; ,,y
W v 7
e Based on geochemical indicators of natural biodegradation, it appears that the o

organic compounds in the wastefill are currently undergoing biological
degradation. It is expected that the organic compound concentrations will
decrease over time due to the ongoing natural biodegradation processes.

e During the remedial action, NYSDEC required “grossly contaminated” wastefill
along the shoreline to be excavated, spread on the landfill, dried, and compacted.
Wastefill which was not considered grossly contaminated was left in-place. In
order to obtain consensus of what fill was considered grossly contaminated,
visual observation and qualitative toluene extraction field tests were used to
determine gross contamination. Random confirmatory sampling indicated that
wastefill that was mutually considered to be grossly contaminated generally
contained between one and two percent total organic compounds. The total
organic concentrations in all wastefill samples collected during the recent
investigation were at least one order of magnitude less than one percent,
indicating that the wastefill would not be considered grossly contaminated by the
screening methods used previously.

As a result, no further remedial activities are planned for the section of shoreline
between Stations 19+00 and 24+00.
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SECTION 1

INTRODUCTION

1.1 PROJECT OBJECTIVES

e Evaluate ecological impacts of approximately 4,000 CY of wastefill material
outside the slurry wall limits, between stations 19+00 and 24+00.

¢ Recommend actions (if necessary) to prevent or minimize potential impacts of the
wastefill on ecological receptors.

1.2 SITE HISTORY AND BACKGROUND

During the course of the remedial construction of the Buffalo Color Area “D” Site, a
significant quantity of wastefill was observed along the western shoreline, between
stations 19+00 and 24+00. This area coincided with the shoreline that had previously
failed and slumped into the Buffalo River. The approved remediation for the western
shoreline involved clearing of surface debris and trees, relocating wastefill from the
riverbank by dredging, grading the remaining materials, and constructing a slurry cutoff
wall with shoreline protection. The wastefill was removed until either clean material was
found, or to within practical construction limits, to prevent impact to the structural or
functional aspects of the slurry cutoff wall. While dredging along the shore between
stations 19+00 and 24+00, it was determined that an estimated 4,000 CY of wastefill
containing organic compounds and other chemicals were too close to the slurry cutoff wall
to be excavated without affecting the stability of the wall. As a result, this wastefill
remains between the river and the slurry cutoff wall.

In October and November of 1997, stabilization measures were implemented in the
area of concern between stations 19+00 and 24+00, under NYSDEC oversight,
concurrent with the slurry cutoff wall construction. These measures were considered
necessary for continuing construction of the slurry cutoff wall, without comprising its
structural integrity. The riverbank dredging had created some areas with unstable slopes
in excess of 3 feet horizontal to 1 foot vertical (3H:1V). To advance construction of
remaining portions of the slurry cutoff wall, the excavated areas with slopes in excess of
3H:1V were filled/covered with a sandy material to achieve the desired slope of 3H 1V.
The entlre embankment, including sand ﬁll matenal was then covered with yshot rock,

geotextﬂe “and - _Tiprap armoring for erosion protectlon in accordance with the approved

design. . As a result, the wastefill outside the slurry wall is covered by the cap. As-built
cross sections of sand, shot rock, geotextile placement and riprap armoring of the river
bank between stations 19+00 and 24+00 are provided in Section 4.
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1.3 REPORT ORGANIZATION
The report is organized into the following sections:
e Section 1 - Introduction: lists project objectives, and provides site history
and background.

e Section 2 - Scope of Work: describes the techniques used on the field
investigation.

e Section 3 - Results: describes wastefill and porewater analytical results.

e Section 4 - Natural Recovery Evaluation: presents rationale for natural
recovery of the waterfill area.

e Section 5 - Conclusions and Recommendations.

In addition, the five appendices contain files, analytical data, and backup
documentation.
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SECTION 2

SCOPE OF WORK

2.1 INTRODUCTION

This section describes the tasks that were conducted during the Buffalo River
Embankment Wastefill Investigation at the Buffalo Color “Area D” Site. Tasks were
conducted in accordance with the NYSDEC-approved Work Plan, dated July 27, 1998.

2.2 FIELD INVESTIGATION

The scope of work included borings and subsurface wastefill sampling, temporary
piezometer installations, porewater sampling, laboratory analysis, data validation, and air
monitoring.

2.2.1 Borings/Analysis

Seven borings were drilled between August 3, 1998 and August 6, 1998 to
charactenize the nature and chemical composition of the wastefill material and associated
porewater. An eighth boring was attempted multiple times, but was not completed due to
encountering refusal. This boring was deleted from the drilling program with the
concurrence of Mr. Gerald Pietraszek of the NYSDEC. Boring locations are identiﬁed on
are 1ntended to prov1de background sediment dataw(ﬁ‘gAu'fre 2. 2) Boring Iogs are mcluded
in Appendix A.

The six borings were completed by Maxim Technologies, Inc. (Maxim) under the
supervision of a Parsons Engineering Science, Inc. (Parsons ES) field geologist, while the
seventh boring (BG-02, a background sediment location) was completed by a Parsons ES
technician utilizing a hand auger. Maxim used a truck-mounted CME-55 drill rig to
complete boring and temporary piezometer installations. Drilling, sampling, waste
handling, and decontamination procedures as specified in the Work Plan were followed.
Split-spoon samples were collected continuously at two-foot intervals in each boring,
screened for total volatile organic compounds (VOCs) with a photoionization detector
(PID), visually inspected, and geologically logged.

One sample from each of the seven borings was submitted for laboratory analyses.
Each of the seven-samples.was_analyzed for VOCs, semivolatile organic compounds
(SVOCs), pest1c1des/PCBs TAL m metals percent sohds and pH Four samples (BG-OfS“

samples (WF 028 through WF-06S) were analyzed for a01d volatile
sulﬁdes/smultaneousLy extracted metals (AVS/SEM). A chemical analysxs summary ry table
showing analyses performed and methods used for each sample is provided as Table 2.1.
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Five soil samples were collected for geotechnical analysis (WF-02, WF-03, WF-04,
WEF-05, and WF-06). All five soil samples were analyzed for grain size by sieve and
hydrometer methods. Grain size sample WF-02 was from 6 to 16 feet, WF-03 was from 6
to 14 feet, WF-04 was from 2 to 14 feet, WF-05 was from 4 to 11 feet, and WF-06 was
from 3.5 to 8 feet. All geotechnical analyses were performed following approved ASTM
methods, and the results are presented in Appendix B.

2.2.2 Temporary Piezometer Installation/Development

Six 2-inch diameter temporary piezometers (WF-02 through WF-06 and BG-01) were
installed between August 3 and August 6, 1998 to characterize porewater quality.
Piezometers WF-02 through WF-06 were installed on the western boundary of the Site,
adjacent to the shoreline (station numbers: 20+00, 21+00, 21+75, 22+50, and 23+50).
Piezometer BG-01 was installed approximately 3000 feet upstream, adjacent to the
shoreline near the South Park Avenue lift bridge (see Figure 2.2).

The piezometer borings were drilled to depths ranging from 6 feet (BG-01) to 18.5

feet (WF-03). Ten feet of 0.010-inch slotted, schedule 40 PVC well screen was installed
in four of the six borings. These screens were placed at depths corresponding to visibly
stained soils and/or wastefill zones. A 3.5-foot well screen was installed in BG-01, and a
5-foot well screen was installed in WE-( 02. The shorter well screens were installed where
shallower depths were drilled, “and/or where thinner zones of visibly stained soils or
wastefill were observed. Sand packs were placed around each well screen to at least one
foot above the top of each screen. Bentonite pellets were backfilled from the top of the
sand pack to the ground surface, and hydrated with potable water. Piezometer diagrams

are presented in Appendix A.

Piezometers (WF-02, WF-03, WF-04, WF-05, WF-06, and BG-01) were developed
between August 7 and August 11, 1998, using dedicated tubing connected to a low-flow
peristaltic pump and a Geotech™ flow-through cell. Wells were developed until pH,
temperature, specific conductivity, dissolved oxygen, and redox potential stabilized. A
summary of field observations and measurements is presented in Appendix C.

2.2.3 Porewater Level Measurements

Measurements of groundwater levels were taken August 8, 1998 from the Site
piezometers using an electronic water-level indicator. The depth to water was measured
from the top of each PVC piezometer casing.

2.2.4 Porewater Sampling/Analysis

Sampling was conducted to characterize porewater quality in the wastefill material.
The six piezometers were sampled on August 7, 1998 through August 10, 1998. Each
piezometer was sampled using dedicated tubing connected to a low-flow peristaltic pump.
Each well was purged of a minimum of three well volumes, and allowed to recover before
sampling. Porewater sampling and sample handling procedures described in the Work
Plan were followed.
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All porewater samples were analyzed for VOCs, SVOCs, pesticides/PCBs, and TAL
metals (unfiltered/total metals and filtered/dissolved metals). Also, groundwater samples
collected from WF-02, WF-03, WF-04, and BG-01 were analyzed for methane, sulfate
and nitrate. A summary showing analyses performed and methods used for each sample is
provided in Table 2.1.

2.2.5 Laboratory Analysis and Data Validation

Laboratory analysis and reporting for most of the parameters were conducted under
NYSDEC’s Analytical Services Protocol (ASP). A NYSDEC ASP Level B reporting
package was generated by the laboratory for use in data validation. The laboratory that
conducted the analyses is certified under the New York State Department of Health’s
(NYSDOH) Environmental Laboratory Approval Program (ELAP).

Data validation was performed on the wastefill, porewater, and background sample
analytical results. Full validation (USEPA Level IV) was performed on ten percent of the
collected samples and the remaining samples were validated at USEPA Level III. Level I1I
validation includes the review of holding times, quality control (QC) blanks, surrogate
recoveries, matrix spike/matrix spike duplicate (MS/MSD) precision and accuracy,
internal standard responses, calibration responses, field duplicate precision, and all other
instrument performance QC checks. Level IV validation includes the Level III review,
plus confirming the calculations of detected results from the raw data, verifying presence
or absence of compounds or analytes from a sample, and calculating lab and sample QC
results with instrument raw data. The data validation report is presented in Appendix D.

2.2.6 Site Survey

After the sampling activities were completed, a New York State-licensed land
surveyor (Douglas C. Myers, Professional Land Surveyor, P.C.) surveyed the six onsite
piezometers. Vertical control to the nearest 0.1 foot was established for the ground

“surface at each boring and to the nearest 0.01 foot for the top of each piezometer casing.
Elevations were determined relative to the existing Site datum. Horizontal control for
piezometers was determined by ties (location and distance), relative to one another and the
specified datum.

2.2.7 Air Monitoring

Air monitoring was conducted during all Site activities, including soil borings and
temporary piezometer installations, and porewater sampling, as specified in the Work
Plan. Any photoionization detector (PID) readings above background were recorded in
the field log book. In addition to health and safety monitoring, soil samples were screened
with the PID for the presence of VOCs. Soil sample screening resuits are included in the
boring and piezometer logs in Appendix A.
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TABLE 2.1

AlliedSignal

Buffalo Color Area "D"
Wastefill Area

Buffalo, New York

Chemical Analysis Summary

Chemical Analyses for Water Samples

Date ASP 85-1| ASP96-2 | ASP 953 | CLP-M Filtered Nitrate Nitrite | Nitrate-nitrite
Sample Id Station No. Sampled| Matrix VOCs SVOCs |PEST/PCBs| Metals Metals Methane | Nitrogen | Nitrogen | Nitrogen Sulfate
BG-01W South Park Bridge 08/07/98 | Water X X X X X X X X X X
WF-02W 20+00 08/07/98 | Water X X X X X X X X X X
WF-03W* 21+00 08/10/98 | Water X X X X X X X X X X
WF-04W 21475 08/07/98 | Water X X X X X X X X X X
WF-05W 22+50 08/10/98 | Water X X X X X
WF-08W 23+50 08/10/98 | Water X X X X X
Trip Blank 08/07/98 | Water X X X
Trip Blank 08/10/98 | Water X X X
Field Parameters for Water Samples
Date Redox | Dissolved Ferrous
Sample Id Station No. Sampled! Matrix | Potential| Oxygen pH Temp |Conductivity] Iron
BG-01W South Park Bridge 08/07/98 | Water X X X X X X
WF-02W 20400 08/07/98 { Water X X X X X X
WF-03W 21400 08/10/98 | Water X X X X X X
WF-04W 21+75 08/07/98 | Water X X X X X X
WF-05W 22+50 08/10/98 | Water X X X X X X
WF-06W 23+50 08/10/98 | Water X X X X X X
Chemical Analyses for Soil Samples
Date ASP 96-1| ASP 852 | ASP 95.3 | CLP-M Total AVS/SEM
Sample Id Depth | Sampled| Matrix VOCs SVOCs |[PEST/PCBs| Metals pH Solids TOC Metals | Grain Size
BG-01S South Park Bridge (0-19 | 08/06/98 Soil X X X X X X X
BG-02S Upstream (Tops) (0-1) | 08/06/98 Soil X X X X X X X
WF-02S 20+00 (6-16) | 08/03/98 | Soil X X X X X X xm
WF-028 20+00 (12-14') | 08/03/98 Soil X X
WF-03s* 21+00 (6-14) | 08/04/98 |  Soil X X X X X X X x®
WF-03S 21+00 (10-12") | 08/04/98 Soil X X
WF-04S 21+75 (2-14) | 08/05/98 | Soil X X X X X X xm
WF-04S 21475 (8-10") | 08/05/98 Soil X X
WF-05S 22+50 (4-11") | 08/05/98 |  Soil X X X X X X xm
WF-05S 22450 (6-8") | 08/05/98 Soil X X
WF-06S 23+50 (2-4') | 08/05/98 Soil X X
WF-06S 23450 (3.5-8) | 08/05/98 | Soil X X X X X X X xMm
Note:

* MS/MSD sets on this sample location for VOCs, SVOCs, and Pest/PCBs
(1) Soil was a composite sample.
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SECTION 3

RESULTS

3.1 INTRODUCTION

Both wastefill and porewater concentrations were evaluated and compared to
appropriate guidelines, criteria, or benchmarks to determine potential impacts to benthic
invertebrates.

Analytical results from wastefill samples were compared to USEPA’s Ecotox
Threshold Values (USEPA TVs) (Table 3.1, USEPA, 1996), and NYSDEC’s Sediment
Criteria (Table 3.2). Analytical results from porewater samples were compared to
USEPA’s TVs (Table 3.3), and NYSDEC’s Class C Surface Water Standards
(Table 3.4). Where appropriate, results were also compared to the upstream background
sample locations, BG-01 and BG-02.

Although both wastefill and porewater were evaluated, the porewater results should
be given greater consideration for the following reasons:

e  Currently, benthic organisms do not inhabit the wastefill material, and will not
inhabit this material in the future. The construction of the cap has temporarily
removed the benthic habitat zone, which typically includes only the top several
inches of sediment. When a new benthic zone is established on top of the cap, it
will be separated from the wastefill by the cap (see Section 4.2 for details).

e Contact with porewater has greater potential impacts on benthic organisms than
contact with the sediment because porewater is what they ingest and absorb.
Certain sediment quality criteria, especially those for non-polar organic
compounds, are tied to water quality standards, guidance values, and criteria. In
the case of metals, the dissolved fraction seems to account for most of the
toxicity to organisms (NYSDEC, 1993). Thus, the primary concern for the
Buffalo Color Site is the potential for porewater in the wastefill material to
migrate through the existing cap to the future benthic zone.

The specific NYSDEC sediment criteria selected for comparison to wastefill
concentratlons included the benthic aquatic >acute criteria for organic compounds and the
severe effects levels for metals These criteria were considered appropriate as a screening

~fool to determine whether concentrations in wastefill might potentially impact ecological
receptors. As mentioned above, benthic organisms will not inhabit the wastefill, and the

primary concern is the potential for porewater from the wastefill to migrate to the future
benthic zone.
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The Class C Surface Water Standards for aquatic chronic effects were selected for
porewater because porewater has a greater potential impact on benthic organisms, as
described above. These chronic effects values are more conservative than the aquatic
acute effects criteria, as they represent longer-term potential effects.

The USEPA’s TVs for both water and sediment were intended by USEPA to be
primarily used for screening purposes to determine whether further site investigation is
warranted. They are presented here to provide an additional set of guidelines for
comparison to detected concentrations. There are several USEPA TVs that have been
developed for which there are no corresponding NYSDEC Criteria. For those chemicals
which have both USEPA TVs and NYSDEC Criteria, the USEPA TVs provide an

independent comparison to NYSDEC Criteria and Guidelines. The USEPA TVs are not

regulatory criteria.

Results of background sampling indicated elevated levels of many of the constituents
found in the wastefill material. These are discussed below, as appropriate, in conjunction
with the NYSDEC Criteria and USEPA TVs.

3.2 WASTEFILL RESULTS

In general, the concentrations of most detected organic compounds did not exceed
either NYSDEC or USEPA sediment criteria. A background TOC content of 2.3 percent
(obtained by averaging the TOC analytical results from the two background sediment
samples) was used to calculate the NYSDEC and USEPA criteria for organic compounds,
based on partitioning theory.

None of the detected VOCs exceeded NYSDEC’s sediment criteria. Benzene and
xylenes exceeded USEPA’s TVs in WF-02S and WF-05S by less than one order of
magnitude.

Of the SVOCs, only 1,2-dichlorobenzene in WF-04S and WEF-06S exceeded the
NYSDEC Criteria. 1,2,- and 1,4-dichlorobenzene exceeded USEPA’s TVs in WF-04S5,
and only 1,2-dichlorobenzene exceeded USEPA’s TVs in WEF-06S. Several PAHs
exceeded USEPA’s TVs in multiple samples. Only napthalene exceeded USEPA’s TV in
WEF-058.

Of the pesticides detected, endosulfan I and endosulfan II, slightly exceeded the
NYSDEC criteria in WF-05S, and only endosulfan II slightly exceeded the criteria in WF-
03S and WF-06S. A total of four pesticides exceeded USEPA’s TVs in samples WF-02S
(endrin and methoxychlor, WF-03S (dieldrin, endosulfan II), WF-04S (endrin), and WEF-
06S (dieldrin, endosulfan II, and methoxychlor).

Eleven metals exceeded the NYSDEC sediment criteria in most of the wastefill
samples, as shown on Table 3.2. Sample WF-05S was less impacted than others, with
only chromium and lead slightly exceeding the NYSDEC criteria.  The highest

concentration of manganese (3,500 ug/kg) was found in one of the background samples,
PARSONS ENGINEERING SCIENCE, INC.
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BG-01S. Also, several metals exceeded the USEPA’s TVs in all samples, with fewer
exceedances in WF-05S.

3.3 POREWATER RESULTS

The relatively low concentration of chemicals in the porewater samples indicate that
release of organic compounds and inorganic chemicals from the wastefill to water is
minimal. It appears that the natural TOC content (2.3 percent) in the river sediment is a
possible factor in reducing mobility of organics into the water column. Also, the results
suggest that metals have limited mobility between the wastefill and water phases.

The USEPA Office of Water Policy states “....... concentrations of dissolved metal
rather than total metal, should be used to set and measure compliance with water quality
standards, because dissolved metal concentrations more closely approximate the
bioavailable fraction of metal in the water columns” (USEPA 1996).

Therefore, the analytical results from the filtered metals samples were compared to
the NYSDEC’s Class C Water Quality Standards and the USEPA’s TVs.

The only VOC detected above NYSDEC’s Criteria was chlorobenzene. This
compound was detected in all six water samples, including the background sample, BG-
01W (Table 3.4). Benzene was detected slightly above USEPA’s TVs in WF-02W and
WF-03W, and chlorobenzene was detected above USEPA TVs in WF-05W and WF-06W

(Table 3.3).

A total of five SVOCs, including two PAHs (fluorene and naphthalene), as shown on
Table 3.4, were detected above NYSDEC’s Criteria. Fluorene and 1,2-dichlorobenzene
concentrations exceeded USEPA’s TVs in WF-04W, and naphthalene was above the
USEPA TVs in WF-02W and WF-03W.

Pesticides did not exceed NYSDEC’s Criteria in any samples. Only endosulfan II and
dieldrin were detected above USEPA’s criteria in WF-02W and WF-03W, respectively.

Only four dissolved metals were detected above NYSDEC’s Criteria in any of the
samples. Only iron was detected above the NYSDEC’s Criteria in more than one sample.
Iron was also detected above the criteria in the background sample, BG-01W, and at
higher concentrations than in WF-02W and WF-06W. Zinc was detected above the
NYSDEC'’s criteria in a single sample, WF-04W. A similar pattern was observed relative
to USEPA’s TVs. Barium exceeded USEPA’s criteria in all samples, but the highest
concentration was in the background sample, BG-01W.

Generally, total metals concentrations were higher than dissolved metals
concentrations, as shown on Tables 3.3 and 3.4. As discussed previously, dissolved
metals, rather than total metals, are more appropriate for determining potential impacts to
ecological receptors, such as benthic macroinvertebrates.
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TABLE 3.1
ALLIEDSIGNAL
BUFFALO COLOR AREA "D
WASTE FILL AREA
WASTEFILL SAMPLE RESULTS COMPARED TO USEPA ECOTON THRESHOLD VALUES

AlliedSignal SAMPLE 1D: BG-01S BG-02S WF-025 WF-02S WF-03S WF-03S
Buffalo Color Area D DEPTH: (0-11 (0-1") {12-14) (6-16" {10-127) (6-14")
Validated Sediment Data LAB ID: J3372/J3373 | J3370/J3371 J3126 J3127/J3131 J3128 J312913132
Detected Compound Summary SOURCE: 0B&G 0OB&G 0B&G 0B&G 0B&G 0B&G
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SolL SOIL SOIL SOIL SOIL SOIL
Ecotox SAMPLED: 8/6/98 B/6/98 8/3/98 B/3/98 8/4/98 8/4/98
Threshold VALIDATED: 9/4/98 9/4/98  _|—~9/4/98 9/4198 9/4/98 9/4/98
CAS NO. |COMPOUND Vaiue UNITS: M)
VOLATILES i
67-64-1  {Acelone NS ug/Kg 12 J 104 43 NA 24 NA
71-43-2 |Benzene 131 sa8 ug/Kg ND ND #9170 NA 61 NA
78-93-3 |2-Butanone NS ug/Kg 42 J 4. 7779 NA 24 NA
108-80-7 |Chlorobenzene 1886 sas ug/Kg 2J ND z/ 70 NA 220 NA
67-66-3 |Chiloroform NS ug/Kg ND ND ND NA ND NA
100-41-4 |Ethylbenzene 8280 sas ug/Kg ND ND 77 144 NA 2 NA
127-18-4 {Tetrachioroethene 1219 sas ug/Kg ND ND ND NA ND NA
108-88-3 |Toluene 1541 saB ug/Kg 24J ND 7T 82 NA 6 J NA
1330-20-7 { Xylene (total) 58 sas ug/Kg ND ND 2L 150 NA 54 NA
SEMIVOLATILES
85-68-7 {Butyl benzyl phthalate 25.3 sas ug/Kg R ND NA ND NA ND
86-74-8 |Carbazole NS ug/Kg 130 J ND NA 860 J NA 2500 J
106-47-8 |4-Chloroaniline NS ug/Kg ND ND NA 990 J NA 7700 J
117-84-0 |Di-n-octyl phthalate NS ug/Kg R ND NA ND NA R
106-46-7 }1,4-Dichlorobenzene 805 saB ug/Kg 72 4 ND NA ND NA ND
95-50-1 1,2-Dichlorobenzene 782 sas ug/Kg ND ND NA ND NA 2600 J
91-94-1 3.3-Dichiorobenzidine NS ug/Kg R ND NA ND NA ND
51-28-5 {2.4-Dinitropheno! NS ug/Kg ND 190 J NA ND NA ND
606-20-2 {2.6-Dinitrotoluene NS ug/Kg ND ND NA ND NA 3000 J
121-14-2 |2.4-Dinitrotoluene NS ug/Kg ND ND NA 2400 J NA 11000 J
118-74-1 [Hexachlorobenzene NS ug/Kg ND ND NA ND NA 3500 J
91-57-6  |2-Methylnaphthalene NS ug/Kg ND ND NA 1400 J NA 2300 J
106-44-5 j4-Methyiphenol NS ug/Kg ND 88 J NA ND NA ND
86-30-6 |N-Nitrosodiphenylamine NS ug/Kg ND ND NA 3500 J NA 11000 J
88-74-4 | 2-Nitroaniline NS ug/Kg ND ND NA 3600 J NA ND
99-09-2 |3-Nitroaniline NS ug/Kg ND ND NA 2000 J NA ND
98-95-3 |Nitrobenzene NS ug/Kg ND ND NA 1200 J NA 5400 J
87-86-5 |Pentachiorophenol NS ug/Kg ND 270 J NA ND NA ND
120-82-1 |1.2.4-Trichlorobenzene NS ug/Kg ND ND NA ND NA 8000 J
117-81-7 |bis(2-Ethylhexyl)phthalate NS ug/Kg 270 J 410 J NA 950 J NA 2500 J
PAHs
83-32-9 |Acenaphthene 1426 sacFw) ug/Kg 210 J ND NA 640 J NA 1300 J
120-12-7 |Anthracene NS ug/Kg 190 J 84 NA 1800 J NA 3400 J
56-55-3 {Benzo[ajanthracene NS ug/Kg 730 J 340 J NA 4,03300 J NA 6800 J
50-32-8 |Benzolajpyrene 989 ErRL ug/Kg 1000 J 380 J NA 3100 J NA 9100 J
205-99-2 {Benzolbjfluoranthene NS ug/Kg 1300 J 600 J NA 225 4000 J NA 9600
191-24-2 [Benzo[g.h,ilperylene NS ug/Kg 1400 J 250 J NA 1900 J NA 2900 J
207-08-9 |Benzo[k]fluoranthene NS ug/Kg 520 J 180 J NA 1700 J NA 3600 J
218-01-9 |Chrysene NS ug/Kg 990 J 510 J NA 730 3700 J NA 7600 J
53-70-3 {Dibenz{a.hlanthracene NS ug/Kg 270 J ND NA NA R
132-64-2 |Dibenzofuran 4600 sas ug/Kg 150 J ND NA NA 2300 J
206-44-C |Fluoranthene 6670 sacFwy ug/Kg 880 J 650 NA NA 93800 J
86-73-7 |Fluorene 1242 sas ug/Kg 160 J 60 J NA NA 2800 J
193-39-5 {Indeno[1.2.3-cd]pyrene NS ug/Kg 880 J 240 J NA NA 2700 J
91-20-3 |Naphthaiene 1104 sas ug/Kg 160 J ND NA NA 44000
85-01-8 |Phenanthrene 1955 sacFw) ug/Kg 790 J 470 J NA 74525500 NA 12000
129-00-G |Pyrene 1518 ERL ug/Kg 1900 J 1100 J NA 7257 6700 NA 17000
Total PAHs 11530 4874 NA 48820 NA 135000
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TABLE 3.1

ALLIEDSIGN.

AL

BUFFALO COLOR AREA D"
WASTE FILL AREA

WASTEFILL SAMPLE RESULTS COMPARED TO USEPA ECOTOXN THRESHOLD VALUES

AlliedSignal SAMPLE ID: BG-01S BG-028 WF-028 WF-02S WF-038 WF-03S
Buffalo Color Area D DEPTH: (0-17) (0-1) (12-14Y) (6-16" (10-12) (6-14)
Validated Sediment Data LAB ID: J3372/33373 § J3370/J3371 J3126 J3127/43131 J3128 J3129/43132
Detected Compound Summary SOURCE: 0B&G 0OB&G 0OB&G 0OB&G OB&G 0B&G
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOIiL SOl SOIL SOIL SOIL SOIL
Ecotox SAMPLED: 8/6/98 8/6/98 8/3/98 8/13/98 B/4/98 8/4/98
Threshold VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98
CAS NO. |{COMPOUND Value UNITS:
PESTICIDES
309-00-2 |Alddn NS ug/Kg ND ND NA ND NA ND
72-54-8 |4.4-DDD NS ug/Kg 11 JN ND NA ND NA 500 J
72-55-9 |4.4-DDE NS ug/Kg 6.5 J 4.5 JN NA ND NA ND
50-29-3 14.4-DDT 1.6 ug/Kg ND ND NA ND NA 1300
60-57-1  |Dieldrin 119.6 sacFw) ug/Kg ND 0.83 UN NA ND NA 380 JN
959-98-8 |Endosuifan | 6.67 sas ug/Kg ND ND NA ND NA ND
33213-65-{Endosulfan It 32.2 sa8 ug/Kg ND ND NA 12 JN NA 34 JN
1031-07-8{Endosuifan sulfale NS ug/Kg 2.6 UN ND NA ND NA 170 JN
72-20-8 |Enddn 46 sacFwW) ug/Kg 124 ND NA :47¢ 58 UN NA 750 J
53494-70-|Endrin ketone NS ug/Kg 124 ND NA 21 JN NA ND
76-44-8 |Heptachlor NS ug/Kg ND ND NA 19 J NA 49 JN
1024-57-3{Heptachlor epoxide NS ug/Kg 3.9 N 3.3 UN NA ND NA 130 J
72-43-5 |Methoxychlor 43.7 sac ug/Kg ND ND NA 72277 59 JN NA 100 JN
319-95-7 |beta-BHC NS ug/Kg ND ND NA 26 UN NA ND
319-86-8 {delta-BHC NS ug/Kg ND ND NA ND NA ND
METALS
7429-90-5]{Aluminum NS mg/Kg 6850 7500 NA 5900 NA 4030
7440-36-0|Antimony NS mg/Kg ND 0.88 J NA 254 J NA 311 J
7440-38-2|Arsenic 8.2 ERL mg/Kg 6.3 S NA 38.7 NA 32.5
7440-39-3|Barium NS mg/Kg el 73 NA 118 NA 192
7440-41-7 | Beryllium NS mg/Kg 074 J 047 J NA 082 J NA 0.37 J
7440-43-9|Cadmium 1.2 ERL mg/Kg 0.47 J 049 J NA 2J NA 9.5
7440-70-2{Caicium NS mg/Kg 56200 16500 NA 25900 NA 33700
7440-47-3{Chromium 81 ERL mg/Kg 96.7 156 NA 419 NA 9180
7440-48-4]Cobalt NS mg/Kg 55 J 9.5 J NA 10.3 J NA 8.8 J
7440-50-8{Copper 34 ERL mg/Kg 34.2 46.6 NA 132 NA 738
7439-89-6|iron NS mg/Kg 28300 24000 NA 55700 NA 66300
7439-92-1|Lead 34 ERL mg/Kg 62.6 71.2 NA 5080 NA 914
7439-95-4{Magnesium NS mg/Kg 9400 6100 NA 7020 NA 9280
7439-96-5|Manganese NS mg/Kg 3500 J 3%0 J NA 557 NA 581
7439-97-6{Mercury 0.15 ERL mg/Kg 0.08 J 012 J NA 161 NA 18.4
7440-02-0{Nickel 21 ERL mg/Kg 174 ) 251 J NA 366 J NA 65.7 J
7440-09-7{Potassium NS mg/Kg 3214 460 J NA 428 J NA 283 J
7782-49-2|Selenium NS mg/Kg 24 ND NA 2.2 NA 21
7440-22-4|Silver NS mg/Kg ND ND NA ND NA ND
7440-23-5|Sodium NS mg/Kg 224 J 139 J NA 398 J NA 318 J
7440-62-2{Vanadium NS mg/Kg 473 4 13 J NA 18.2 J NA 19.9 J
7440-66-6{Zinc 150 ERL mg/Kg 139 176 NA 429 NA 2000 J
OTHER
7440-44-0|Total Organic Carbon NS mg/Kg 18600 29300 NA NA NA 87800
SOLIDS % Total Solids NS % 75.4 85.5 7386 747 58.3 803
PH pH NS STDu NA NA NA 7.6 J NA 774
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TABLE 3.1
ALLIEDSIGNAL
BUFFALO COLOR AREA "D
WASTE FILL AREA
WASTEFILL SAMPLE RESULTS COMPARED TO USEPA ECOTON THRESHOLD VALUES

AlliedSignal SAMPLE 1D: WF-04S WF-04S WF-058 WF-058 WF-06S WF-06S
Buffato Color Area D DEPTH: (2-14Y) (8-10") 4-119) {6-8") (2-49 (3.5-8Y
Validated Sediment Data LAB ID: J3365/J3374 J3364 J3387/J3375 J3366 J3368 J3369/J3376
Detected Compound Summary SQURCE: 0OB&G 0B&G 0B&G 0B&G 0OB&G 0OB&G
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOIL SOIL SOl SOl SOl SOIL
Ecotox SAMPLED: 8/5/98 8/5/98 8/5/98 8/5/98 8/5/98 8/5/98
Threshold VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 914/98 9/4/98
CAS NO. {COMPOUND Value UNITS:
VOLATILES
67-64-1  |Acetone NS ug/Kg NA 20 NA Ho 210 J 34 NA
71-43-2  |Benzene 131 sas ug/Kg NA 24 35 NA z 30 400 76 NA
78-93-3  |2-Butanone NS ug/Kg NA 8 J NA 2D 154 74J NA
108-90-7 {Chlorobenzene 1886 sas ug/Kg NA 22 280 NA 105 304 150 NA
67-66-3 |[Chloroform NS ug/Kg NA ND NA ND 1J NA
100-41-4 |[Ethylbenzene 8280 sas ug/Kg NA ND NA %7 180 34 NA
127-18-4 |Tetrachloroethene 1219 sa8 ug/Kg NA ND NA T 9dJd ND NA
108-88-3 |Toluene 1541 sa8 ug/Kg NA ND NA oy ND 12 J NA
1330-20-7 | Xylene (totai) 58 saB " uglKg NA ND NA 160 8 J NA
SEMIVOLATILES
85.68-7 |Butyl benzyl phthalate 25.3 sas ug/Kg ND NA ND NA NA ND
86-74-8 {Carbazole NS ug/Kg 1700 J NA ND NA NA 1600 J
106-47-8 |4-Chloroaniline NS ug/Kg 3900 J NA ND NA NA ND
117-84-0 |Di-n-octyl phthalate NS ug/Kg ND NA ND NA NA ND
106-46-7 |1.4-Dichlorobenzene 805 sas ug/Kg 3700 J NA ND NA NA ND
95-50-1  }1.2-Dichlorobenzene 782 sa8 ug/Kg 2032 17000 NA ND NA NA 3200 J
91-84-1  |3.3-Dichlorobenzidine NS ug/Kg ND NA ND NA NA ND
51-28-5 |2.4-Dinitrophenol NS ug/Kg ND NA ND NA NA ND
606-20-2 }2,6-Dinitrotoluene NS ug/Kg ;2400 13000 J NA soloe 4300 J NA NA 4100 J
121-14-2 {2.4-Dinitrotoluene NS ug/Kg L7100 24000 NA 5 18000 NA NA 12000
118-74-1 [Hexachlorobenzene NS ug/Kg 1shyo 24000 NA 77 ND NA NA ND
91-57-6 |2-Methyinaphthalene NS ug/Kg ND NA ND NA NA 3000 J
106-44-5 |4-Methyiphenol NS ug/Kg NA ND NA NA ND
86-30-6 |N-Nitrosodiphenylamine NS ug/Kg 1 jos! NA £195 ND NA NA 2100 J
88-74-4  {2-Nitroaniline NS ug/Kg NA ND NA NA ND
99-09-2 |{3-Nitroaniline NS ug/Kg 2, NA ND NA NA ND
98-95-3 [Nitrobenzene NS ug/Kg 732226000 NA ND NA NA ND
87-86-5 |Pentachlorophenol NS ug/Kg ND NA ND NA NA ND
120-82-1 |1.2.4-Trichlorobenzene NS ug/Kg ool 2200 J NA ND NA NA 1900 J
117-81-7 |bis(2-Ethylhexyl)phthalate NS ug/Kg 2400 J NA Lo ND NA NA 1800 J
PAHs
83-32-9 {Acenaphthene 1426 sQCFw) ugikg 74 227 ND NA NA NA 1400 J
120-12-7 }Anthracene NS ug/Kg 3200 J NA NA NA 5700 J
56-55-3 {Benzo[a]anthracene NS ug/Kg 12427 10000 J NA NA NA 10000 J
50-32-8  |Benzo{a]pyrene 989 ERL ug/Kg ;427 8400 J NA NA NA 15000 J
205-99-2 |Benzo(blfiuoranthene NS ug/Kg %71 pe212000 J NA NA NA 9400 J
191-24-2 {Benzo[g.h.ijperylene NS ug/Kg 4700 J NA NA NA 2600 J
207-08-9 |Benzoik}fluoranthene NS ug/Kg 5100 J NA NA NA 4000 J
218-01-¢ |Chrysene NS ug/Kg 11000 J NA NA NA 7900 J
53.70-3 |Dibenz{a.hjanthracene NS ug/Kg ND NA NA NA ND
132-64-9 |Dibenzofuran 4600 sas ug/Kg - 2207 ND NA NA NA 1900 J
206-44-0 {Fluoranthene 6670 sacFwy ug/Kg - <22 13000 J NA NA NA 13000
86-73-7 |Fluorene 1242 soB ug/Kg 73le0211000 J NA NA NA 2400 J
193-39-5 |indeno[1.2,3-cd]pyrene NS ug/Kg 4400 J NA NA NA 2500 J
91-20-3 |Naphthalene 1104 sas ug/Kg 1/0p0 13000 J NA @Yoo 89300 J NA NA 150000
85-01-8 |Phenanthrene 1955 sac(Fw) ug/Kg (4]05211000 J NA /2o ND NA NA 17000
129-00-0 {Pyrene 1518 ERL ug/Kg 742219000 J NA throny ND NA NA 18000
Total PAHs 125800 NA 9300 NA NA 260800
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BUFFALO COLOR AREA "D"

TABLE 3.1
ALLIEDSIGNAL

WASTE FILL AREA

WASTEFILL SAMPLE RESULTS COMPARED TO USEPA ECOTOX THRESHOLD VALUES

AlliedSignal SAMPLE ID: WF-04S WF-04S WF-058 WF-055 WF-068 WF-06S
Buffalo Color Area D DEPTH: (2-14) (8-107) {4-11" (6-8") (2-47) {3.5-8)
Validated Sediment Data LABID: J3365/J3374 J3364 J3367/J3375 J3366 J3368 J3369/J3376
Detected Compound Summary SOURCE: OB&G 0B&G 0B&G 0B&G 0B&G 0B&G
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOIL SoiL SOIL SOiL SOIL SOIL
Ecotox SAMPLED: 8/5/98 8/5/198 8/5/98 8/5/98 8/5/98 8/5/198
Threshold VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98
CAS NO. |[COMPQUND Value UNITS:
PESTICIDES
309-00-2 [Aldrin NS ug/Kg ND NA ND NA NA 11 UN
72-54-8 {4.4-DDD NS ug/Kg ND NA 25 UN NA NA 360 N
72-55-9  |4.4-DDE NS ug/Kg 980 J NA ND NA NA ND
50-29-3 {4.4-DDT 16 ug/Kg ND NA 150 J NA NA ND
60-57-1 Dieldrin 119.6 sQCFwW) ug/Kg ND NA ND NA NA 140 N
959-98-8 {Endosulfani 6.67 sas ug/Kg ND NA 40 J NA NA ND
33213-65-|Endosulfan | 32.2 sa8 ug/Kg ND NA 23 UN NA NA 724
1031-07-8)Endosulfan sulfate NS ug/Kg 4000 UN _NA 29 JN NA NA ND
72-20-8 |Endrin 48 sQCFW) ug/Kg 6900 J NA 44 UN NA NA ND
53494-70-{Endrin ketone NS ug/Kg ND NA ND NA NA ND
76-44-8 | Heptachior NS ug/Kg ND NA ND NA NA ND
1024-57-3 | Heptachlor epoxide NS ug/Kg 510 J NA 27 27T UN NA NA 88 J
72-43-5 |Methoxychior 43.7 sQc ug/Kg ND NA ND NA NA 520 J
319-95-7 |beta-BHC NS ug/Kg ND NA ND NA NA ND
319-86-8 |delta-BHC NS ug/Kg ND NA 200 P NA NA ND
METALS
7429-90-5{Aluminum NS mg/Kg 3910 NA 6120 NA NA 16000
7440-36-0|Antimony NS mg/Kg 1700 J NA 6 J NA NA 555 J
7440-38-2|Arsenic 8.2 ERL mg/Kg 65.1 NA 9.8 NA NA 148
7440-39-3{Barium NS mg/Kg 226 NA 67.7 NA NA 756
7440-41-7 | Beryllium NS mg/Kg 0.44 J NA 036 J NA NA 077 J
7440-43-9|Cadmium 1.2 ERL mg/Kg 683 J NA 0.63 J NA NA 368 J
7440-70-2)|Calcium NS mg/Kg 24200 NA 4150 NA NA 31500
7440-47-3{Chromium 81 ERL mg/Kg 12600 NA 194 NA NA 586
7440-48-4|Cobalt NS mg/Kg 15.9 NA 784 NA NA 9.4 J
7440-50-8{Copper 34 ERL mg/Kg 1330 NA 96.3 NA NA 926
7439-89-6lron NS mg/Kg 150000 NA 22700 NA NA 64800
7439-92-1|Lead 34 ERL mg/Kg 2830 NA 180 NA NA 4340
7439-95-4{Magnesium NS mg/Kg 4540 NA 2980 NA NA 6010
7439-968-5]Manganese NS mg/Kg 1220 NA 218 J NA NA 860 J
7439-97-6|Mercury 0.15 ERL mo/Kg 441 NA 1J NA NA 14.4
7440-02-0{Nickel 21 ERL mg/Kg 149 J NA 309 J NA NA 85.4 J
7440-09-7|Potassium NS ma/Kg 415 J NA 442 J NA NA 9940
7782-49-2{Selenium NS mg/Kg 71 NA 1.3 NA NA 2.4
7440-22-4]Silver NS mg/Kg ND NA ND NA NA 042 J
7440-23-5|Sodium NS mg/Kg 464 J NA 140 4 NA NA 2440
7440-62-2|Vanadium NS mg/Kg 343 J NA 147 J NA NA 3498 J
7440-66-6|Zinc 150 ERL mg/Kg 23000 NA 243 NA NA 14500
OTHER
7440-44-0|Total Organic Carbon NS mg/Kg NA NA NA NA NA 153000
SOLIDS  |% Total Solids NS % 66.3 84.7 82.8 828 80.5 809
PH pH NS STDu 714 NA 7.6 J NA NA 75J
ek
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TABLE 3.2
ALLIEDSIGNAL
BUFFALO COLOR AREA "D*
WASTE FILL AREA
WABTENEL SAMPLE RESULTS COMPARED TO NYSDEC SEDIMENT CRITERIA
AlfiedSignal SAMPLE ID; BG-018 BG-028 WF-028 WF-028 WF-038 WF-038
Buffalo Color Area D DEPTH: (0-1) (0-1") (12-14) (6-16") (10-12) (6-14')
Validated Sediment Data LAB ID: J3372/43373 | J3370/J3371 J3126 J3127143131 J3128 J3129/03132
Detected Compound S Y SOURCE: 0B&G 0BG 0B&G OB&G 0BG OB&G
SDG: 8690/8737 8590/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOIL SOIL SOIL SOiL SOIL SOIL
NYSDEC SAMPLED: 8/6/98 8/6/98 8/3/98 8/3/98 8/4/98 8/4/98
Sedil VALIDATED: 9/4/98 S/4/98 9/4/98 9/4/98 o/4/98 9/4/98
CAS NO. UNITS:
67-84-1 ug/Kg 124 10J 43 NA 24 NA
71-43-2 ug/Kg ND ND 170 NA 61 NA
78-93-3 vg/Kg 2y 49 79 NA 24 NA
108-90-7 ug/Kg 2J ND 70 NA 220 NA
67-66-3 ug/Kg ND ND ND NA ND NA
100-41-4 ug/Kg ND ND 44 NA 2J NA
127-18-4 ug/Kg ND ND NO NA ND NA
108-88-3 ug/Kg 24 ND 62 NA 6J NA
1330-20-7 ug/Kg ND ND 150 NA 5J NA
85-68-7 ug/iKg R ND NA ND NA ND
86-74-8 ug/Kg 130 J NO NA 660 J NA 2500 4
106-47-8 ug/Kg ND ND NA 990 J NA 7700 J
117-84-0 ug/Kg R ND NA ND NA R
106-46-7 |1.4-Dichlorabenzene 2820 ug/Kg 724 ND NA ND NA ND
95-50-1 11,2-Dichlorobenzene 2820 ug/Kg ND ND NA ND NA 2600 J
91-94-1  |3,3-Dichlorobenzidine NS ug/Kg R ND NA NO NA ND
51-28-5 |2,4-Dinitropheno! NS ug/Kg ND 180 J NA ND NA ND
606-20-2 |2,6-Dinitrotoluene NS ug/Kg NO ND NA ND NA 3000 J
121-14-2 |2,4-Dinitrotoluens NS ug/Kg ND ND NA 2400 J NA 41000 J
118-74-1 |Hexachiorobenzene 213403.5 ug/Kg NO ND NA ND NA 3500 J
91-57-6 |2-Methyinaphthalene NS ug/Kg ND ND NA 1400 J NA 2300 J
106-44-5 |4-Methyiphenol NS ug/Kg ND 88 J NA ND NA ND
86-30-6 |N-Nitrosodiphenylamine NS ug/Kg ND NOD NA 3900 J NA 11000 J
88-74-4  j2-Nitroaniline NS ug/Kg ND ND NA 3600 J NA ND
99-09-2  |3-Nitroaniline NS ug/Kg ND ND NA 2000 J NA ND
98-95-3  |Nitrobenzene NS ug/Kg ND ND NA 1200 J NA 5400 J
87-86-5 |Pentachiorophenol 2350 — ug/Kg ND 270 J NA ND NA NO
120-82-1 |1,2,4-Trichlorobenzene NS ug/Kg ND ND NA ND NA 8000 J
117-81-7 |bis{2-Ethylh thalate NS ug/Kg 270 J 410 J NA 950 J NA 2500 J
83-32-9 [Acenaphthene NS ug/Kg 2104 ND NA 640 J NA 1300 J
120-12-7 |Anthracene NS ug/Kg 190 J 84 4 NA 1800 J NA 3400 J
56-55-3 |Benzofalanthracene NS ug/Kg 730 J 340 J NA 3300 J NA 6800 J
50-32-8 |Benzofa)pyrene NS ug/Kg 1000 J 390 J NA 3100 J NA 9100 J
205-99-2 1B ] th NS ug/Kg 1300 J 600 J NA 4000 J NA 9600 J
191-24-2 |Benzo{g,h.peryiene NS ug/Kg 1400 J 250 J NA 1800 J NA 2900 J
207-08-9 |Benzo[kjfluoranthene NS ug/Kg 520 J 180 J NA 1700 J NA 3600 J
218-01-8 |Chrysene NS ug/Kg 990 J 510 J NA 3700 4 NA 7600 J
§3-70-3 [Dibenz[a, hjanthracene NS ug/Kg 270 J ND NA ND NA R
132-64-9 |Dibenzofuran NS ug/Kg 150 J ND NA 980 J NA 2300 J
206-44-0 |Fluoranthene NS ug/Kg 880 J 650 NA 5500 NA 9900 J
86-73-7 [Fiuorene NS ug/Kg 160 4 60 J NA 1100 J NA 2800 J
193-39-5 |Indeno(1,2,3-cd)pyrene NS ug/Kg 880 J 240 J NA 1700 J NA 2700 J
91-20-3  |Naphthalene NS ug/Kg 160 J ND NA 7200 NA 44000
85-01-8 {Phenanthrene NS ug/Kg 790 J 470 J NA 5500 NA 12000
128-00-0 |Pyrene NS ug/Kg 1800 J 1100 J NA 6700 NA 17000
Total PAHs 11530 4874 NA 48820 NA 135000
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TABLE 32

p:\732121\dbase\32121SUM.xis-SEDNYS

ALLIEDSIGNAL
BUFFALQ COLOR AREA "D"
WASTE FILL AREA

WASTEFILL SAMPLE RESULTS COMPARED TO NYSDEC SEDIMENT CRITERIA
AlliedSignal SAMPLE 1D: BG-01S BG-02S WF-028 WF-028 WF-03S WF-03S
Buffalo Color Area D DEPTH: (0-1) (0-1%) (12-14) (616" (10-12) (6-14")
Validated Sediment Data LABID: J3372/3373 | J3370/J3371 J3126 J3127/J3131 J3128 J31281J3132
Detected Compound Summary SOURCE: OB&G OB&G OB&G OB&G OB&G 0BG

SDG: 8690/8737 8690/8737 8690/8737 8690/8737 869/8737 8890/8737
MATRIX SOl SOl SOiL SOIL SOIL SoiL

NYSDEC SAMPLED: 8/6/98 8/6/98 8/3/98 8/3/98 8/4/98 8/4/98

Sediment VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/88 9/4198 9/4/38
CAS NO. |COMPOUND Criteria UNITS:
309-00-2 [Aldrin NS ug/Kg ND ND NA ND NA ND
72-54-8 14,4-00D 25850 ug/Kg 11 UN ND NA ND NA 500 J
72-55-9 |4,4-DDE 25850 ug/Kg 65 J 45 UN NA ND NA ND
50-28-3 |{4,4-DDT 25850 ug/Kg ND ND NA ND NA 1300
60-57-1 |Dieldrin NS ug/Kg ND 0.83 UN NA ND NA 380 JN
958-88-8 {Endosulfan | 18.33 ug/Kg ND ND NA ND NA ND
33213-65-|Endosulfan il 18.33 ug/Kg ND ND NA 12 UN NA
1031-07-8 | Endosulfan sulfate NS ug/Kg 26 UN ND NA ND NA
72-20-8 |Endrin NS ug/iKg 124 ND NA 58 N NA
53484-70- |Endrin ketone NS ug/Kg 124 ND NA 21 UN NA
7644-8 |Heptachior 307.85 ug/Kg ND ND NA 19 J NA
1024-57-3 [Heptachlor epoxide 307.85 ug/Kg 39 JUN 33 JN NA ND NA
72-43-5 |Methoxychior NS ug/Kg ND ND NA 59 UN NA
318-95-7 |beta-BHC NS ug/Kg ND ND NA 26 N NA
319-86-8 |delta-BHC NS ug/Kg ND ND NA ND NA

MET
7428-90-5 | Aluminum NS mg/Kg 6850 7500 NA 5500 NA
7440-36-0 | Antimony 25 mg/Kg ND 088 J NA NA
7440-38-2 | Arsenic 33 mg/Kg 6.3 <] NA < NA
7440-38-3 |Barium NS mg/Kg 71 73 NA NA
7440-41-7 [ Beryllium NS mg/Kg 0.74 J 0.47 J NA 082J NA
7440-43-9 |Cadmium 9 mg/Kg 0.47 J 0.49 J NA 5729 24 NA
7440-70-2 {Calcium NS mg/Kg 56200 16500 NA 25900 NA
7440-47-3 | Chromium 110 mg/Kg 96.7 15.6 NA NA
7440-48-4 |Cobalt NS mg/Kg 58 4 95 J NA NA
7440-50-8 |Copper 110 mg/Kg 46.6 NA NA
7439-89-6 {Iron 40000 mg/Kg 24000 NA NA
7438-92-1 |Lead 110 mg/Kg 7.2 NA 22 NA
7438-95-4 [Magnesium NS mg/Kg 6100 NA NA
7439-96-5 (Manganese 1100 mg/Kg 5 380 J NA NA
7439-97-6 |Mercury 1.3 mg/Kg 0.08 J 012 J NA ¢ NA
7440-02-0 |Nickel 50 mg/Kg 174 4 251 J NA NA
7440-08-7 | Potassium NS mg/Kg 3214 460 J NA NA
7782-49-2 | Selenium NS mg/Kg 24 ND NA NA
7440-22-4 | Sitver 22 mg/Kg ND ND NA NA
7440-23-5 | Sodium NS mg/Kg 24 J 139 J NA NA
7440-62-2 |Vanadium NS mg/Kg 473 J 134 NA NA
7440-66-6 270 mg/Kg 139 176 NA NA
7440-44-0 NS mg/Kg 18600 28300 NA NA NA
SOLIDS % Total Solids NS % 75.4 65.5 736 747 58.3
PH pH NS STDy NA NA NA 76 4 NA
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TABLE 3.2

ALLIEDSIGNAL
BUFFALO COLOR AREA "D"
WASTE FILL AREA
WASTEFILL SAMPLE RESULTS COMPARED TO NYSDEC SEDIMENT CRITERIA
AlliedSignal SAMPLE 1D: WF-04S WF-04S WF-05S WF-05S8 WF-06S WF-06S
Buffalo Color Area D DEPTH: (2-14) (8-10%) (4-117) (68" (24" (3.5-8)
Validated Sediment Data LAB ID: J3365/J3374 J3364 J33671J3375 J3386 J3368 J3369/J3376
Detected Compound Summary SOURCE: 0B&G OB&G OB&G OB&G OB&G OB&G
SDG: 8690/8737 8690/8737 8690/8737 8650/8737 8690/8737 8690/8737
MATRIX SOiL SOl SOiL SOiL SOolL SoiL
NYSDEC SAMPLED: 8/5/88 8/5/98 8/5/98 8/5/98 8598 8/5/98
Sediment VALIDATED: 914198 9/4/98 9/4/98 9/4/38 S/4/98 9/4/98
CAS NO. |COMPOUND Criteria UNITS:
67-64-1 NS ug/Kg NA 20 NA 210 J 34 NA
71-43-2 |Benzene 813.1 ug/Kg NA 35 NA 400 76 NA
78-93-3  |2-Butanone NS ug/Kg NA 6J NA 754 74 NA
108-90-7 {Chlorobenzene NS ug/Kg NA 280 NA 0y 150 NA
67-66-3 |Chloroform NS ug/Kg NA ND NA ND 14 NA
100-41-4 |Ethylbenzene NS ug/Kg NA ND NA 180 34 NA
127-18-4 |[Tetrachloroethene NS ug/Kg NA ND NA SJ ND NA
108-88-3 [Toluene NS ug/Kg NA ND NA ND 124 NA
1330-20-7 NS ug/Kg NA ND NA 160 8J NA
85-68-7 |Butyl NS ug/Kg ND NA ND NA NA
86-74-8 |Carbazole NS ug/Kg 1700 J NA ND NA NA
106-47-8 |4-Chloroaniline NS ug/Kg 3900 J NA ND NA NA
117-84-0 |Di-n-octyl phthafate NS ug/Kg ND NA ND NA NA
106-46-7 }1,4-Dichlorobenzene 2820 ug/Kg NA ND NA NA
95-50-1  |1,2-Dichlorobenzene 2820 ug/Kg NA ND NA NA
91-84-1  [3,3-Dichlorobenzidine NS ug/Kg NA ND NA NA
51-28-5 |2,4-Dinitrophenol NS ug/Kg NA ND NA NA
606-20-2 |2,6-Dinitrotoluens NS ug/Kg 13000 J NA 4300 J NA NA
121-14-2 |2,4-Dinitrotolueng NS ug/Kg 24000 NA 18000 NA NA
118-74-3 |Hexachlorobenzene 2134035 ug/Kg 24000 NA ND NA NA
91-57-6 |2-Methylnaphthalene NS ug/Kg ND NA ND NA NA
106-44-5 |4-Methyiphenol NS ug/Kg ND NA ND NA NA
86-30-6 |N-Nitrosodiphenylamine NS ug/Kg 10000 J NA ND NA NA
88-74-4  [2-Nitroaniline NS ug/Kg ND NA ND NA NA
99-09-2 [3-Nitroaniline NS ug/Kg 2700 J NA ND NA NA
98-85-3 |{Nitrobenzene NS ug/Kg 26000 NA ND NA NA
87-86-5 |Pentachlorophenol 2350 ug/Kg ND NA ND NA NA
120-82-1 [1,2,4-Trichlorobenzene NS ug/Kg 2200 J NA ND NA NA
117-81-7 |bis(2-Ethyihexyl)phthalate NS ug/Kg 2400 J NA ND NA NA
83-32-9 {Acenaphthene NS ug/Kg ND NA ND NA NA
120-12-7 jAnthracene NS ug/Kg 3200 J NA ND NA NA
56-55-3 {Benzo[alanthracene NS ug/Kg 10000 J NA ND NA NA
50-32-8 |Benzo[a)pyrene NS ug/Kg 8400 J NA ND NA NA
205-98-2 |Benzo[bjfiucranthene NS ug/Kg 12000 4 NA ND NA NA
191-24-2 [Benzo{g,h,ijperylene NS ug/Kg 4700 4 NA ND NA NA
207-08-9 |{Benzo[kjfluoranthene NS ug/Kg 5100 J NA ND NA NA
218-01-8 |Chrysene NS ug/Kg 11000 J NA ND NA NA
53-70-3 [Dibenz[a,hjanthracene NS ug/Kg ND NA ND NA NA
132-64-9 |Dibenzofuran NS ug/Kg ND NA ND NA NA
206-44-0 |Fluocranthene NS ug/Kg 13000 J NA ND NA NA
86-73-7 {Fluorene NS ug/Kg 11000 J NA ND NA NA 2400 J
183-39-5 |indeno(1,2,3-cd)pyrene NS ug/Kg 4400 J NA ND NA NA 2500 J
91-20-3  [Naphthalene NS ug/Kg 13000 J NA 9300 J NA NA 150000
85-01-8 |Phenanthrene NS ug/Kg 11000 4 NA ND NA NA 17000
129-00-0 {Pyrene NS ug/Kg 19000 J NA ND NA NA 18000
Total PAHs 125800 NA 300 NA, NA 260800
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TABLE 3.2

ALLIEDSIGNAL
BUFFALO COLOR AREA "D"
WASTE FILL AREA

WASTEFILL SAMPLE RESULTS COMPARED TO NYSDEC SEDIMENT CRITERIA
AlliedSignal SAMPLE ID: WF-048 WF-04S WF-058 WF-058 WF-068 WF-06S
Buffalo Color Area D DEPTH: (2-14) (8-107) (4-11) (6-8) (2-4 (3.5-8")
Validated Sediment Data LABID: J3365/J3374 J3364 J3367/J3375 J3366 J3368 J3369/J3376
Detected Compound Summary SOURCE: 0OB&G OB&G OB&G OB&G 0B&G 0oB&G

SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOIL SOIL SOIL SOiL SOiL. SoiL

NYSDEC SAMPLED: 8/5/98 8/5/98 8/5/38 8/5/98 8/5/98 8/5/38

Sediment VALIDATED: 814798 9/4r98 9/4/98 9/4/98 §/4/98 9/4/98
CAS NO. [COMPOUND Criteria UNITS:
309-00-2 |Aldrin NS ug/Kg ND NA ND NA NA 11 UN
72-54-8 |4,4-DDD 25850 ug/Xg ND NA 25 UN NA NA 360 JN
72-55-9 |4,4-DDE 25850 ug/Kg 980 J NA ND NA NA ND
50-26-3  14,4'-DDT 25850 ug/Kg ND NA 150 J NA NA ND
60-57-1  [Dieldrin NS ug/Kg ND NA ND NA NA 140 UN
859-88-8 |Endosulfan | 18.33 ug/Kg ND NA NA NA
33213-85- | Endosulfan Il 18.33 ug/Kg ND NA NA NA
1031-07-8 { Endosulfan sulfate NS ug/Kg 4000 JN NA NA NA
72-20-8  |Endrin NS ug/Kg 6900 J NA NA NA
53494-70- | Endrin ketone NS ug/Kg ND NA NA NA
76-44-8  [Heptachlor 307.85 ug/Kg ND NA NA NA
1024-57-3 |Heptachlor epoxide 307.85 ug/Kg NA NA NA
72-43-5 |[Methoxychlor NS ug/Kg NA NA NA 520 J
318-95-7 [beta-BHC NS ug/Kg NA NA NA ND
319-86-8 |delta-| NS ug/Kg NA NA NA ND
7429-90-5 | Aluminum NS mg/Kg 3910 NA NA NA
7440-36-0 | Antimony 25 mg/Kg NA NA NA
7440-38-2 {Arsenic 33 mg/Kg NA NA NA
7440-38-3 {Barium NS mg/Kg NA NA NA
7440-41-7 | Beryllium NS mg/Kg NA NA NA
7440-43-9|Cadmium 5} mg/Kg NA NA NA
7440-70-2 | Calcium NS mg/Kg NA NA NA
7440-47-3 |Chromium 110 mg/Kg NA NA NA
7440-48-4 |Cobatt NS mg/Kg NA NA NA
7440-50-8 | Copper 110 mg/Kg Z NA NA NA
7439-89-6 |Iron 40000 mg/Kg SANA NA NA
7439-92-1 {Lead 110 mg/Kg NA NA NA
7438-85-4 {Magnesium NS mg/Kg NA NA NA
7438-56-5 | Manganese 1100 mg/Kg 2 NA NA NA
7439-87-6 |Mercury 1.3 mg/Kg NA NA NA
7440-02-D | Nickel 50 mg/Kg NA NA NA
7440-08-7 { Potassium NS mg/Kg NA NA NA
7782-49-2 | Selenium NS mg/Kg NA NA NA
T440-22-4 | Silver 22 mg/Kg NA NA NA
7440-23-5 Sodium NS mg/Kg NA NA NA
7440-62-2 |Vanadium NS mg/Kg NA NA NA
7440-66-6{Zinc 270 mg/Kg Y NA NA NA

CITHER:

7440-44-0 | Total Organic Carbon NS mg/Kg NA NA NA NA NA
SOLIDS % Total Solids NS % 66.3 64.7 828 828 80.5 .
PH pH NS STDu 71J NA 764 NA NA 754
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TABLE 3.3

p\732121\dbase\32121SUM.xIs-WATEREPA

ALLIEDSIGNAL
BUFFALO COLOR AREA “D"
WASTEFILL AREA
PORRWATER SAMPLE RESUL, TS COMPATED TO USEPA ECOTOX THRESHOLD VALUES
Allled Signal, Inc. SAMPLE ID: BG-01W WF-02W WF-03w WF-04W WF-05W WF-06W
Buffalo Color Area D Site LAB ID: J3617/03623/436268( J3616/J3622/J3627{ J3TTV/ISTTI/IITTS] J36184J3624/53628]  J3TTAIIATTS J3T75/43780
Validated Water Samples SOURCE: 0OB&G 0B&G 0B&G 0B8G 0OB&G 0B&G
Detected Compound Summary SDG: 8757/8780 8757/8780 8757/8780 8757/8780 8757/8780 8757/8780
USEPA MATRIX: Water Water Water Water Water Water
Ecotox  |SAMPLED: 8/7/98 8/7/98 8/10/98 8/7/98 8/10/98 8/10/98
Threshold {VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98
CAS NO. Value UNITS:
67-64-1 NS uplL 10 ND 4)
71-43-2 46 ug/L 12 11 14
78-93-3 NS uglL 5J ND ND
108-90-7 130 uglt 57 % R
108-88-3 130 ug/L ND
1330-20-7 1.8 -m ug/L ND
86-74-8 NS ught 1J
106-47-8 NS uglt ND
91-58-7  |2-Chloronaphthalene NS ught ND
541-73-1 |1,3-Dichlorobenzene 71 % uglL 2J
106-46-7 |1,4-Dichlorobenzene 15# ugh. 13
95-50-1 {1,2-Dichlorobenzene 14 # ug/L ND
121-14-2 |2,4-Dinitrotoluene NS ugh. ND
91-57-6 |2-Methyinaphthalene NS ug/L 8J
86-30-6 |N-Nitrosodiphenylamine NS ug/ll 64J
99-09-2 |3-Nitroaniline NS ugh. ND
120-82-1 |1,2,4-Trichlorobenzene 110 # ug/l ND
117-81-7 32 ug/L ND
83-32-9 |Acenaphthene 238 ughL 2J ND ND
218-01-9 |Chrysene NS ug/L ND NO ND
132-64-9 |Dibenzofuran 20 ug/L ND ND ND
206-44-0 {Fluoranthene 818 ugh ND ND ND
86-73-7 |Fluorene 39# uglL ND ND ND
91-20-3 {Naphthalene 24 ugll 2J 3J 3J
85-01-8 |Phenanthrene 638 uglt 3J ND ND
129-00-0 |Pyrene NS ugh. ND ND ND
Total PAHs 7 56 202 17 3 3
95-57-8 [2-Chlorophenol NS ugl. 2J ND ND ND ND 6J
105-67-9 |2,4-Dimethylphenol NS ug/L 6J 15 ND NOD 4J 2J
95-48-7 |2-Methylphenot NS ug/L 11 ND ND ND ND ND
106-44-5 j4-Methyiphenol NS uglL 3J NO 14 1J 2J 2J
108-95-2 NS ugl. 3J 4J 2J 44 ND 2J
309-00-2 NS ugh. 0.00068 JN 0.054 J 0.012 JN 0.025 J
72-54-8 NS ug/t ND ND 0.026 JN ND
. 150-29-3 }4,4-DDT 0.013 + uglL ND ND 0.0094 JN 0.0015 UN
60-57-1 |Dieldrin 0062 S ug/L ND ND < .07 8 N 3 ND
959-98-8 |Endosulfan | 0.051 # ugh ND 0.019J ND ND
33213-65-|Endosulfan Il 0.051 # ugL 0.0045 JN ND ND 0.0035 J
1031-07-8|Endosulfan sulfate NS ug/L 0.0042 JN 0.038 J ND ND
72-20-8 |Endrin 0.061 S ught 0.018 JN ND ND 0.018 JN
7421-36-3|Endrin aldehyde NS ugh 0.03 ND ND ND
53494-70-|Endrin ketone NS ugh ND 0.029 JN 0.021 JN ND
1024-57-3|Heptachlor epoxide NS ught. 0.069 NO 0.94 ND
319-84-6 {alpha-BHC NS ugh. ND 0.017 J 0.0037 JN ND
5103-71-9]alpha-Chlordane NS uglL ND ND ND ND
319-86-8 |delta-BHC NS ugh. ND ND ND 0.0023 JN
58-89-9 |gamma-BHC (Lindane) NS ugll. ND ND ND 0.0021 JN
5103-74-2|gamma-Chiordane NS ug/l ND ND ND ND
{
i
J 7.
1) |
% ot
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TABLE 3.3
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ALLIEDSIGNAL
BUFFALO COLOR AREA “D"
WASTEFILL AREA
POREWATER SAMPLE RESULTS COMPATED TO USEPA ECOTOX THRESHOLD VALUES
Allied Signal, Inc. SAMPLE ID: BG-01W WF-02wW WF-03W WF-04W WF-05W WF06W
Buffalo Color Area D Site LAB ID: J3817/5382VI3828] 4381 6/33822/53827| JATTUNITTVIITIS| JIS1R/II24/33828]  JIT74003779 JATTIIT80
Validated Water Samples SOURCE: 0oB&G 0oB&G 0B&G OB&G 0B&G OB&G
Detected Compound Summary SDG: 875718780 8757/8780 875718780 8757/8780 8757/8780 8757/8780
USEPA  [MATRIX: Water Water Water Water Water Water
Ecotox  |SAMPLED: 8/7/98 817198 8/10/98 8/7/88 8/10/88 8/10/98
Threshold [VALIDATED: 974198 9/4/98 9/4/98 9/4/98 9/4/98 B/4/98
CAS NO. |COMPQUND Value UNITS:
TOTALMETALE
7429-80-5 Aluminum NS ug/l 6750 145 J 1210 770 458
7440-36-01 Antimony NS ug/l 44 J 3274 24
7440-38-2| Arsenic 180 ugl. 39.6 16.5 4.5
7440-39-3 Barium 3.9 ug/l
7440-41.7i Beryllium 5.1 ug/L
7440-43-9(Cadmium 31 M uglt
7440-70-2{ Calcium NS ught
7440-47.3 Chromium 554 (H) ug/
Cobalt 3 ug/L
Copper 37 (H) ug/l.
Iron 1000 ug/l
7439-92-1|Lead 15 (H) ug/l
Magnesium NS ug/l
Manganese 80 ugll
Mercury 13 ug/L
Nickel 508 ug/L
Potassium NS ug/l
Selenium 5 ug/.
Sodium NS ug/lL
7440-62-2] Vanadium 18 uglt
7440-66-8 Zinc 338 (H) uglt
FRTERED METALS:
7429-90-5 Aluminum NS ug/l
7440-36-0f Antimony NS ug/l
7440-38-2| Arsenic 180 ug/l.
7440-38-31 Barium 3.9 ug/l
7440-41-7| Beryllium 5.1 ug/ll
7440-43-9{ Cadmium 31 (H) ugh.
7440-70-2 Calcium NS ug/t
7440-47-3 Chromium 554 (H) ug/L
7440-48-4| Cobalt 3 ug/lL
7440-50-8 Copper 37 H) ugll
7439-89-8lIron 1000 uglt
7439-92-1|Lead 15 (H) ug/l
7439-95-4| Magnesium NS ughL
7439-96-5Manganese NS ugll 1250 202 1650 1940 447 442
7439-97-6|Mercury 13 ugit ND 0.85 J ND ND ND ND
7440-02-0{ Nicke! 508 (H) ug/l 6.1J 754 ND 3484 ND 2J
7440-08-7| Potassium NS ug/L. 17000 20700 34500 18300 44300
7782-49-2 Selenium 5 ug/l ND ND ND
7440-23-5 Sodium NS ug/l 66700 135000 137000
7440-62-2] Vanadium 19 ug/L 26J 11 ND
7440-66-6{Zinc 338 (H) ug/L 8.8J 26 634
CTHER:
Methane NS mg/l. 3 2 0.4 0.2 NA NA
Nitrate-nitrogen NS mg/L 0.66 0.08 ND 0.16 NA NA
Nitrite nitrogen NS mg/l. 0.12 ND ND NO NA NA
Nitsite-nitrate nitrogen NS mg/l. 0.78 0.08 ND 0.16 NA NA
Sulfate-B NS ma/l. 33 280 1000 930 NA NA
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TABLE 3.4
ALLIEDSIGNAL
BUFFALO COLOR AREA "D"
WASTEFILL AREA
POREWATER SAMPLE RESULTS COMPARED TO NYSDEC CLASS C SURFACE WATER STANDARDS

Allied Signal, Inc. SAMPLE 1D: BG-01W WF-02W WF-03W WF-04W WF-05W WF-06W
Buffalo Color Area D Site LAB ID: L3817/0382/0362 U3818/03822/0362 N3TTIATTVIITT U3818/J382415382 |  JITTAIN3TTO 33775193780
Validated Water Samples SOURCE: OB&G 0OB&G OB&G 0OB&G 0B&G 0BG
Detected Compound Summary SDG: 8757/8780 8757/8780 8757/8780 875718780 8757/8780 8757/18780
NYSDEC MATRIX: Water Water Water Water Water Water
Class C A(C) SAMPLED: 8/7/98 8/7/198 8/10/98 8/7/98 8/10/98 8/10/88
Surface Water VALIDATED: 9/4198 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98
CAS NO. |COMPOUND Standards/Guidelines |UNITS:
NOEATE
67-64-1 |Acetone NS ug/l. 10 54 34 3J ND 4J
71-43-2 |Benzene 210 ug/L 12 49 68 12 11 14
78-93-3 |2-Butanone NS ug/L 5J 24 ND ND ND ND
108-30-7 |Chlorobenzene 5 ugh. £ 7
108-88-3 |Toluena 100 (G) ug/l.
1336-20-7(X 65 ug/l
117-81-7 0.6 ugh
86-74-8 NS ug/lL
106-47-8 {4-Chloroaniline NS ug/t
91-58-7 {2-Chloronaphthalene NS ug/lL
541-73-1 |1,3-Dichlorobenzene 5 ug/l
106-46-7 |1,4-Dichlorobenzene 5 uglL
95-50-1 [1,2-Dichlorobenzene 5 ug/l
121-14-2 |2,4-Dinitrotoluene NS ug/L
91-57-6 [2-Methylnaphthalene NS ug/L
86-30-6 |N-Nitrosodiphenylamine NS ugh.
98-09-2 |3-Nitroaniline NS ug/L
120-82-1 1.2.4~Trich!g[g§enzene NS ug/l
PARS
83-32-9 [Acenaphthene 53 ug/.
218-01-9 [Chrysene NS ug/l
132-64-9 |Dibenzofuran NS ug/lL
206-44-0 |Fluoranthene NS ugl.
86-73-7 |Fluorene 0.54 ug/l
91-20-3 [Naphthaiene 13 ug/l.
85-01-8 |Phenanthrene 5 ugll
129-00-0 [Pyrene 45 uglt
7 56 202 17 3 3
95-57-8 NS ugl. 2J ND ND ND ND 6J
105-67-9 |2 4-Dimethylpheno! NS ug/. 6.J 15 ND ND 44 2J
95-48-7 |2-Methylphenol NS ug/L 11 ND ND ND NO ND
106-44-5 |4-Methylphenol NS ugl. 3J ND 14 iJ 2J 2J
108-35-2 |Phenol NS ug/. 3J 44 2J 44 ND 2J
PESHCIDE;
308-00-2 |Aldrin NS ug/lL 0.00068 JN 0.054 J 0.012 JN 0.026 J ND 0.025 J
72-54-8 |4,4-DDD NS ug/L ND ND 0.026 N ND ND ND
50-28-3 |4,4-DDT NS ugh. ND ND 0.0094 N 0.093 J 0.0085 J 0.0015 N
60-57-1 {Dieldrin NS ugll ND ND 0.074 N 0.039 JN ND ND
959-98-8 |Endosulfan ] NS ugh. ND 0.019 J ND ND ND ND
33213-85-{Endosulfan Il NS ug/it 0.0045 N ND ND ND 0.0025 JN 0.0035 J
1031-07-8} Endosulfan sulfate NS ught 0.0042 JN 0.038 J ND 0.04 UN ND ND
72-20-8 |Endrin 0.036 ugh. 0.018 UN ND ND ND ND 0.018 JN
7421-36-3|Endrin aldehyde NS ug/lL 0.03J ND ND ND ND ND
53494-70-| Endrin ketone NS uglL ND 0.028 JN 0.021 JN 01J ND ND
1024-57-3|Heptachlor epoxide NS ug/L 0.068 ND 0.84 0.028 J 0.002 JN ND
319-84-6 |alpha-BHC NS ug/l. ND 0.017 J 0.0037 JN ND ND ND
5103-71-8|alpha-Chlordane NS ug/. ND ND ND 0.018 JN ND ND
319-86-8 |delta-BHC NS ug/. ND ND ND ND 0.014 J 0.0023 JN
58-83-9 |gamma-BHC (Lindane) NS ug/t. ND ND ND ND ND 0.0021 JN
5103-74-2|gamma-Chlordane NS ugll ND ND ND ND 0.0024 JN ND
3-14
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TABLE 3.4
ALLIEDSIGNAL

BUFFALO COLOR AREA "D"

WASTEFILL AREA

POREWATER SAMPLE RESULTS COMPARED TO NYSDEC CLASS C SURFACE WATER STANDARDS

p:\732121\dbase\32121SUM.xls-WATERNYS

Allied Signal, Inc. SAMPLE ID: BG-01W WF-02W WF-03W WF-04W WF-05W WF-06W
Buffalo Color Area D Site LAB ID: LI3617/43623/0382 [U3818/J3822/0382 U37T7103TT3/I3T7 IIB18/3624/J382 | JITT4N3TT9 J3775003780
Validated Water Samples SOURCE: OB&G OB&G OB&G 0B&G 0B&G OB&G
Detected Compound Summary SDG: 875718780 8757/8780 8757/8780 8757/8780 8757/8780 8757/8780
NYSDEC MATRIX: Water Water Water Water Water Water
Class C A(C) SAMPLED: 8/7/98 8/7/98 8/30/98 877198 8/10/98 8/10/98
Surface Water VALIDATED: 914198 8/4/98 974198 9/4/98 9/4/98 S/4/98
CAS NO. |COMPOUND Standards/Guidelines |UNITS:
TOTALMETALS:
7428-90-5(Aluminum GLS uglL 6750 145 J 1210 770 458 362
7440-36-0| Antimony NS ug/lL 44 3274 101 2J 90.8 46 J
7440-38-2|Arsenic 150 uglL 39.6 16.5 3717 454 545 57J
7440-39-3|Barium NS ug/. 400 71.6 4 158 J 68.4 J 166 J 7174
7440-41-7|Beryllium 1100 ug/l. 0.54 J 14 J 033 J 0214 ND 0.13J
7440-43-3{Cadmium 10.6 (H) ugh 1J
7440-70-2|Calcium NS ugll 238000
7440-47-3]| Chromium 404 (H) ug/lL 54.8
7440-48-4{Cobalt 5 GLS* ug/L
7440-50-8|Copper 525 ugll
7439-89-6{iron 300 GLS* ug/L
7439-92-1|Lead 326 ug/l
7438-95-4| Magnesium NS ug/l
7439-96-5|Manganese NS uglL
7438-97-6{Mercury 0.77 ug/l.
7440-02-0]Nickel 299 ug/l.
7440-08-7{ Potassium NS ug/t
7782-48-2i Selenium 4.6 ug/l
7440-23-5| Sodium NS ug/t
7440-62-2{Vanadium 14 GLS* ug/l
7440-66-6 480 ug/L
7428-90-5 GLS ug/l. 177 J 368 J ND 133 J
7440-36-0| Antimony NS ug/t 45 J 414 42J 454
7440-38-2| Arsenic 180 ug/ll ND ND ND 46 J
7440-38-3{Barium NS ug/L 66 J 381 J 143 J 655 J
7440-41-7|Beryllium 1100 ug/t. 015 J 0.14 J ND 0.14 J
7440-43-8|Cadmium 10.6 (H) ug/l. 11J 114 ND ND
7440-70-2|Calcium NS ugll 486000 468000 315000 194000
7440-47-3|Chromium 404 (H) ug/L 16.6 136 98J 98 J
7440-48-4|Cobalt 5 GLS* ught. ND 39J ND ND
7440-50-8|Copper 5258 ugll. ND 473 13J 6J
7433-89-6flron 300 GLs* ugh XK 233 g
7438-92-1|Lead 3286 ught. ND 21 J ND ND
7439-95-4| Magnesium NS ugiL 54500 86700 63100 21700
7438-96-5|Manganese NS ugll. 1650 1940 447 442
7438-97-6|Mercury 0.77 ug/ NOD ND ND ND
7440-02-0]Nickel 299 ug/t. ND 348 J ND 2J
7440-08-7| Potassium NS ught. 34500 18300 44300 27900
7782-49-2|Selenium 46 uglL ND ND
7440-23-5|Sodium NS ugit 137000 91300
7440-62-2|Vanadium 14 GLS uglt ND ND 123 J
7440-66-6 480 ught. 63 J 25J 20
NS mg/L 3 2 04 0.2 NA NA
Nitrate-nitrogen NS mg/L 0.66 0.08 ND 0.16 NA NA
Nitrite nitrogen NS mg/. 0.12 ND ND ND NA NA
Nitrite-nitrate nitrogen NS mg/L 0.78 0.08 ND 0.16 NA NA
Sutfate-B NS mg/l 33 280 1000 930 NA NA
3-15
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TABLE 3.6
AllledSignal
Buffalo Color Area D Site
Reference Documents and Additional Notes

Sources;
Table 3.1 - NYSDEC Technical Guidance for Screening Contaminated Sediments (11/83.)

Table 3.2 - SQC(FW) = USEPA Sediment Quality Criterla. Assumes 1 percent organic carbon (USEPA, 1803g).
Values are lower limit of 85 percent confidence interval,

- 8QB = Sediment quality benchmarks by equilibrium partitioning. Assumes 1 percent organic carbon.
(USEPA, 1986b).

- ERL = Effects Range - Low (Long et al., 1885),

Table 3.3 - NYSDEC Ambient Water Quality Standards and Guldance Velues(10/98),
Clags C Aquatic Chronic Standards for Fish Propagation (fresh waters)

Table 3.4 - Same as Table 3.2.

Notes: 5

ug/l = micrograms per liter. ~p me/k /) s n

my/Kg Bf kilogram. <— worovmy Jls,:?,¢4 tov 5/ ? N‘// ~ /k7)”m
NS = No Standard. vs/ kg MNMS*W‘/,«,' ppb
(H) = hardness dependent ambient water quality criterion (100 mg/L as CaCO, used.)
(G) = Guidance value,

m = refers to m-Xylene.

S = final chronic value derived for EPA Sediment Quality Criteria documents (EPA, 1983a,b,¢,d,e).

+ = value with EPA support documents.

# = value calculated for this project,

GLS = NYSDEC Ambient Water Quality Standard subject to adjustment as part of the Great Lakes System.

Data Qualifiers:

U - Not detected at the detection limit Indicated.

J - Estimated value,

N - Presumable evidence of detection at the concentration indicated,
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SECTION 4

NATURAL RECOVERY ASSESSMENT

4.1 INTRODUCTION

Natural recovery of sediments is often a viable method of remediation under the
appropriate site conditions. In certain situations, it offers the advantage of the lowest
exposure risks to human and ecosystem receptors (TRB, 1998). Natural recovery is most
effective in environments where surface concentrations of contaminants are relatively low,
where deposition rates are rapid, or where natural processes degrade or modify the
contaminants. The combined result of these physical and chemical processes, under the
right conditions, decreases the release of contaminants to the environment over time.

Natural recovery, in conjunction with the physical barriers currently in place, is
considered to be a viable method of wastefill/sediment remediation at the Buffalo Color
Site. This section discusses the advantages of natural recovery at the Site, particularly
related to the following Site conditions:

e  Separation of the constituents of concern in the wastefill from the benthic habitat
at the surface of the cap;

e Sedimentation processes that are expected to produce a new benthic zone over
the existing cap;

¢ Evidence of natural biodegradation; and

e  Chemical/hydrogeologic factors that are greatly reducing the potential for
leaching to the benthic habitat.

Each of these conditions is supported by data derived from the current or prior site
studies, including chemical analysis of the wastefill and surrounding porewater, site-
specific hydrogeologic and hydrodynamic factors, natural attenuation parameters
measured in porewater samples, and design and construction drawings showing cap
configuration.

4.2 EXISTING CONDITIONS

As shown in Figures 4.1, 4.2, and 4.3, the constituents of concern in the wastefill are
effectively separated from benthic habitat by the multi-layer cap placed during the IRM.
Because of the recent disturbances caused by riprap and topsoil construction along the
shoreline, a benthic zone does not exist, currently. However, a new benthic community is
expected to emerge as additional native sediment settles on top of the riprap.

Figure 4.1 is a plan view of the shoreline between stations 19+50 and 25+50, showing
the locations of two cross-sections parallel to the shoreline. Figure 4.2 shows the wastefill
remaining at a distance of approximately 30 feet from the slurry wall and the clean fill,

PARSONS ENGINEERING SCIENCE, INC.

PA732121\WP\32121R03.DOC
NOVEMBER 13, 1998



geotextile, and riprap covering it. Figure 4.3 shows a cross section approximately 50 feet
from the slurry wall. At this distance, all wastefill has been removed and natural material
is covered by sand, woven geotextile, shot rock, and riprap. The cover materials placed
during October and November 1997 form a barrier that limits contact between the future
benthic zone and the constituents of concern.

This cap is similar to the approved Cherry Farm/River Road cap design, installed to
provide slope stability and isolation of organic compounds and metals from the river
environment. The Cherry Farm/River Road capping system consists of a geotextile barrier
overlain by 21 inches of riprap. Figure 4.4 is a series of photos taken during installation of
the woven geotextile material in the river and subsequent covering by riprap. As with the
Cherry Farm/River Road cap, the geotextile provides a substantial physical barrier
between the waste material and any future benthic habitats.

Recent construction activities have been completed, involving placement of several
inches of substrate soil above a substantial portion of the riprap adjacent to the shoreline.
These efforts have essentially facilitated and enhanced the development of a clean benthic
habitat over some portions of the riprap (see Buffalo Color Design Report for details).

4.3 SEDIMENTATION RATES

Several recent sedimentation studies for the Buffalo River indicate that the river is
aggrading. Using the HEC-6 Model (Meredith and Rumer, 1987, and Raggio et al., 1988)
“it was estimated that 68 percent of the time all incoming sediment is deposited in the river.
Rates of scour calculations using increasing flow rates (from 500 to 20,000 cfs) indicate
that significant scour in some areas of the Buffalo River begins at 6,000 cfs (the Buffalo
River rate of flow is less than 6,000 cfs 99 percent of the time). However, these same test
results indicate that deposition would continue in the area around Buffalo Color Area “D”
even at flow rates of 20,000 cfs. It is not known if the Buffalo River has ever achieved a
flow rate this high.

A report done for the USEPA ARCS/RAM project for the Buffalo River provides
evidence of the depositional nature of the river. The report states that the river is known
to function as a relatively efficient sediment trap, in which sediment that enters the system
from upstream tributaries tends to remain in the river (Atkinson and others, 1994). An
April 1995 USEPA ARCS report indicates that sediment resuspension only contributes a
significant amount of contaminants to the water column during major high flow events.
The resuspension that does occur comes almost entirely from the dredged channel of the
river (USEPA, 1995). Thus, any resuspension during high flow events would not be
expected to impact the nearshore area where the capping system is presently located.

Dredging records indicate certain areas of the Buffalo River need consistent
maintenance through sediment removal, including one area around Buffalo Color Area
“D”. The greatest amount of dredging in the past, and presumably the highest siltation
rates, have occurred in an area that includes Area “D”. Although the total volume of
materials dredged from the river has decreased over the past 40 years, the quantity is still
substantial.
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According to the USACE Buffalo District (personal communication, September
1998), the Buffalo River was dredged annually between the 1960s and late 1980s, at a rate
of about 400,000 CY per year. From the late 1980s to the present, the river has continued
to need dredging about every two to three years. The rate has decreased to an annualized
average of about 90,000 CY per year. The reduction is attributed to the shutdown of
Republic Steel, graineries, sewage treatment plants, etc.

Bathymetric data were used with MSM Terrain Modeler software to calculate and
present cross-sectional bathymetric areas. Bathymetric data collected immediately before
and after dredging were analyzed, and used to project sedimentation rates for a one year
interval. The area analyzed was downstream from Buffalo Color Area “D”, including the
next meander bend. The projected sedimentation rate is sufficient to indicate the
deposition of a sand bar inside the meander bend.

A study of river bottom morphology using side scanning sonar (Singer et al., 1995)
indicates that the subject area between stations 19+00 and 24+00 is in a state of constant
deposition. This report concludes that new sediments will eventually cover the area.

4.4 NATURAL BIODEGRADATION
4.4.1 Introduction

It is well known that many organic compounds are readily biodegraded via naturally
occurring processes. A literature review was conducted to evaluate the natural
biodegradation potential for the organic compounds (VOCs, SVOCs, PAHs and phenols)
detected in porewater samples in excess of NYSDEC’s Class C Surface Water
Standards/Guidelines, as presented in Table 4.1. In summary, all of the organic
compounds detected in excess of the NYSDEC’s criteria have been shown to be readily
biodegraded aerobically under naturally occurring conditions, while six of the eight have
been shown to be biodegradable under anaerobic conditions as well.

To assess whether natural biodegradation of Site compounds is occurring, the results
for chemical indicators of biodegradation were evaluated in detail, as presented in
Appendix E and summarized below.

4.4.2 Geochemical Indicators of Natural Biodegradation

Microorganisms obtain energy for cell production and maintenance by facilitating
reduction-oxidation (redox) reactions involving the transfer of electrons from electron
donors to available electron acceptors. By documenting depleted levels of electron
acceptors such as dissolved oxygen (DO), nitrate, sulfate, and/or elevated levels of
biological products such as methane and ferrous iron in an area where organic compounds
are present, wened that biological activity is occumng Geochemical data on
shown in Table 4.2. Specific evidence that biodegradation of site organic compounds is
occurring includes:
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e  Significant levels of ferrous iron were detected at the Site. Because reduction of
ferric iron to ferrous iron cannot proceed without the presence of microbial
action, the presence of ferrous iron is a strong indicator that biodegradation of
site organic compounds is occurring via iron reduction.

e Methane was detected in all porewater samples where methane was analyzed for,
indicating that biodegradation of site organic compounds is occurring via
methanogenesis.

e The redox potential, expressed as pe, is sufficiently depressed to indicate that the
full range of natural biodegradation processes is likely occurring.

e  Generally, Site DO levels in porewater are less than one mg/L, indicating that any
oxygen being transported into the wastefill area via groundwater flow or
hydraulic communication with the river is being consumed. The consumption of
oxygen is most likely due to biodegradation of site organic compounds.

e  Generally, Site nitrate levels in porewater are less than one mg/L, indicating that
any nitrate being transported into the wastefill area via groundwater flow or
hydraulic communication with the river is being consumed. The consumption of
nitrate, if occurring, is most likely due to biodegradation of site organic
compounds.

For biodegradation to occur, an ongoing supply of electron acceptors (oxygen,
nitrate, sulfate, etc.) is required. As discussed in Section 4.5, groundwater flow is likely
occurring parallel to the river current, providing one potential ongoing source of electron
acceptors. In addition, sulfate and ferric iron from the waste fill material may be providing
additional electron acceptors. Finally, the electron acceptor for methanogenesis is carbon
dioxide, which is also a by-product of biological activity, providing another potential
source of electron acceptors.

4.4.3 Summary

In summary, it is expected that organic compound concentrations will decrease over
time due to natural biodegradation processes. This conclusion is based on the
demonstrated biodegradability of all of the organic compounds (VOCs, SVOCs, PAHs
and phenols) detected in wastefill area porewater samples in excess of NYSDEC’s Class C
Surface Water Standards/Guidelines, and on site-specific geochemical indicators of natural
biodegradation.

4.5 FATE AND TRANSPORT

Remedial construction activities, particularly the installation of the slurry wall and
groundwater recovery system, have altered the groundwater/surface water interactions
adjacent to the river. This has resulted in a greatly reduced potential for migration of
dissolved constituents of concern from the porewater in the wastefill material to the
water/sediment interface. The low permeability slurry wall, designed to contain
groundwater within the Area “D” Site, inhibits the normal flux of groundwater from the
Site to the river. In the absence of a slurry wall, upward gradients would be expected in
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the river near the shoreline due to upwelling of groundwater. However, following
placement of the slurry wall, those upward gradients have been either eliminated, or
greatly reduced, because there no longer is significant hydraulic communication between
Site groundwater and the river. In the absence of upward gradients, groundwater
movement, or transport of porewater within and adjacent to the wastefill material, will
tend to be horizontal in the direction of the river current. Thus, the potential for upward
movement of chemicals of concern from the wastefill to the sediment/water interface is
either eliminated or significantly reduced around the entire peninsula.

Moreover, startup and continued operation of the groundwater extraction system
should produce inward gradients between the river and the Site, such that vertical fluxes,
if present at all within the wastefill, would tend to be downwards.

Furthermore, concentrations of chemicals within the porespace of the wastefill will be
reduced through the processes of advective transport and mechanical dispersion. As
discussed above, movement of porewater within the wastefill will tend to be more
horizontal than vertical, in the direction of river flow, because of the reduced upward
vertical gradients. Under these conditions, it is expected that water from the wastefill may
not reach the sediment/water interface of the future benthic zone for some distance
downstream. This allows reduction of chemical concentrations through dispersion as
water moves along the flow path parallel to the slurry wall. The slurry wall extends an
estimated 450 feet beyond the wastefill area.

Thus, the design and construction of the Area “D” groundwater extraction and
containment system has the added benefit of reducing upward chemical fluxes from the
wastefill, and increasing the potential for dispersion. These two factors provide
supporting evidence that there will be no impact to ecological receptors from the wastefill,
once a benthic habitat is reestablished.
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TABLE 4.1

BUFFALO COLOR AREA “D”
WASTE FILL AREA
NATURAL BIODEGRADATION POTENTIAL

Compound NYSDEC Class C Maximum Degrades Degrades Comment
Surface Water (ug/L) Aerobically | Anaerobically
Standard/Guideline
(ug/L)

Benzene 10 H(FC) 68 Yest Yes” Readily biodegraded aerobically and anaerobically,
hundreds of case studies.

Chlorobenzene 400 H(FC) 1000 Yes Unlikely | Readily biodegradable aerobically via pathways
similar to those of benzene®

bis(2- 0.6 A(C) 11 Yes) Unlikely(l) Biodegradation occurs rapidly under aerobic

Ethylhexyl)phthalate conditions. Several studies show it does not readily
biodegrade anacrobically(l) .

1,4-Dichlorobenzene S** 13 YesV Yes™ Has been shown to be readily biodegraded
aerobically via pathways similar to those of
benzcne(3), and has also been shown to be
degradable under anaerobic conditions via reductive
dechlorination®®.

1,2-Dichlorobenzene SH* 35 Yest) Yes® Has been shown to be readily biodegraded

aerobically via pathways similar to those of
benzene®, and has also been shown to be
degradable under anaerobic conditions via reductive

dechlorination®.

PA732121\WP32121R03.DOC
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TABLE 4.1 (CONTINUED)
BUFFALO COLOR AREA “D”
WASTE FILL AREA
NATURAL BIODEGRADATION POTENTIAL

Compound NYSDEC Class C Maximum Degrades Degrades Comment
Surface Water (ug/L) Aerobically | Anaerobically
Standard/Guideline
(ug/L)

Fluorene 0.54 A(C) 713 Yes? Yes® Fluorene appears to be slowly biodegraded in
anaerobic groundwaters based on the published
data. @

Naphthalene 13 A(C) 190D Yes?® Likely® Biodegradation occurs fairly rapidly under aerobic
conditions and anaerobic degradation is also
reported in literature.

Phenol 1 E** 4] Yes® Yes® Phenol has been shown to be readily biodegraded
aerobically, and it is generally accepted that it is
also biodegraded under anaerobic conditions under
multiple pathways. @

(1) Howard, Philip H., Handbook of Environmental Fate and Exposure Data for Organic Chemicals. Lewis Publishers, 1990.

(2) Aronson, Dallas and Howard, Philip H., Anaerobic Biodegradation of Organic Chemicals in Groundwater: A summary of Field and Laboratory
Studies. Draft Final, August 13, 1997.

(3) Spain, J.C. , 1996, Future Vision: Compounds with Potential for Natural Attenuation, in Proceedings of the Symposium on Natural Attenuation of
Chlorinated Organics in Ground Water: USEPA/540/R-96/509, Dallas, TX, September 11-13, 1996.

(4) Bosma, T.N., van der Muer, J.R., Reductive dechlorination of trichlorobenzene and dichlorobenzene isomers. FEMS Microbial Ecology. Vol 53,

pp 223-229.
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TABLE 4.2

ALLIED SIGNAL
BUFFALO COLOR AREA "D"
WASTE FILL AREA
NATURAL ATTENUATION PARAMETERS
BUFFALO, NEW YORK

(A%

Dissolved Redox
Piezometer Methane Nitrate Sulfate Temperature Conductivity =~ Oxygen Potential ~ Fe™®
Location (mg/L) (mg/L) (mg/L) pH (°C) (ns/cm) (mg/L) (MV) (mg/L) Comments
WF-02 @ - 20 0.08 280 7.99 NM® 130 0.04 -167 0.80 Clear, odor
WF-03 - 0.4 ND® 1,000 7.11 15.5 632 0.03 -195 6.0 Low turbidity, no odor
WF-04 ~ 0.2 0.16 930 7.08 16.1 247 0.02 -94 6.0 Clear, odor
WF-05 NA® NA NA 7.53 16.9 505 1.60 -293 0.6 Low turbidity, no odor
WF-06 NA NA NA 7.41 15.1 475 0.38 -78 1.2 Clear, no odor
BG-01 ~ 3.0 0.66 33 7.72 22.5 123 2.62 -108 2.05 Low turbidity, no odor.
Piezometer purged dry.
g Ay e e ( -5pr U
Notes: O frong | é
(1) Fe™-Iron
(2) No temperature readings were collected at WF-02 due to temperature probe problems. - S R Lt
(3) NM - Not measured o0 A

(4) ND - Not Detected
(5) NA - Not Analyzed
(6) Redox can be converted to pe by: pe = (redox potential + 241)/59.16. (Probe-specific conversion)

C:\PROJECTS\BUFCOL\32121Z2.DOC 1
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SECTION 5
CONLUSIONS AND RECOMMENDATIONS

AlliedSignal proposes to leave the currently installed cap in place as a permanent
remedy for the following reasons:

e  The cap separates waste material from the sediment/surface water interface zone.
Also, it limits vertical or horizontal migration of the wastefill material.

e Natural sedimentation is expected to occur over a period of time, because the
Site is in a well-documented depositional area. This will create a new benthic
invertebrate zone, which will be separated from the wastefill material by the cap.

e  Results of porewater sampling confirm that the impact of organic compounds and
metals from the wastefill on the benthic community will be minimal. With the
exception of total metals in unfiltered porewater samples, very few constituents
were detected above background levels, and in excess of USEPA’s Threshold
Values (TVs) or NYSDEC’s Criteria. In total, six organic compounds, two
pesticides, and three metals (dissolved) were detected in excess of USEPA’s TVs
and background concentrations and five organic compounds and four metals
(dissolved) were detected in_excess of NYSDEC’s Criteria and background
concentrations. Per USEPA guidance (USEPA, 1996), dissolved metals more
closely approximate the bioavailable fraction of metals in the water column.
Benthic organisms are more susceptible to contact with chemical constituents
dissolved in the porewater than to the chemical constituents bound to the

e  The porewater samples collected during the investigation were obtained from the
wastefill and represent a worst-case scenario. The concentrations of both metals
and organic compounds will decrease with distance from the wastefill, due to the
effects of mechanical dispersion, dilution, and biodegradation. Thus,
concentrations in the future benthic zone are expected to be lower than those in
the porewater associated with the wastefill.

¢ Installation of the slurry wall and groundwater recovery system have altered the
groundwater/surface water interactions adjacent to the river, greatly reducing the
potential for migration of dissolved constituents of concern from the porewater in
the wastefill to the water/sediment interface.

e Based on geochemical indicators of natural biodegradation, it appears that the
organic compounds in the wastefill are currently undergoing biological
degradation. It is expected that the organic compound concentrations will
decrease over time due to the ongoing natural biodegradation processes.

PARSQONS ENGINEERING SCIENCE, INC.
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e During the remedial action, NYSDEC required “grossly contaminated” wastefill
along the shoreline to be excavated, spread on the landfill, dried, and compacted.
Wastefill which was not considered grossly contaminated was left in place. In
order to obtain consensus of what fill was considered grossly contaminated,
visual observation and qualitative toluene extraction field tests were used to
determine gross contamination. Random confirmatory sampling indicated that
wastefill that was mutually considered to be grossly contaminated generally

contained between one organic_ compounds., The total

organic concentrations in all wastefill samples collected during the recent
investigation were at least one order of magnitude less than 1 percent, indicating
that the wastefill would not be considered grossly contaminated by the screening

7 methods used previously.

S
g hvg 25 ?
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SS = SPLIT SPOON
A = AUGER CUTTINGS
C = CORED

PARSONS ENGINEERING SCIENCE, INC. 'BORING/ Sheat I of |
Contractor: Maxim, Inc, DRILLING RECORD WELL NO. BG1
Driller: R. Brown Location Description:
Inspectoc: E. Ashton PROJECT NAME: Buffalo Color "Area D, Waste Fill Ares SEE SITE PLAN
Rig Type: CMRE-55 PROJECT NUMBER: 732121
GROUNDWATER OBSERVATIONS Location Plan
Water Weather: Cloudy - 70'F
Level 2.25°
Dale 8/7/98 Date/Time Start: 8/6/98 - 1100 SEE SITE PLAN
Time §12:34 p.m.
Meas, Date/Time Finish: 8/6/98 - 1110
From {TOC
Sample| Sample | SPT % PiD FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth | LD, Rec. | (ppm) 2
+2
2 'l'l\/% .HOJI\
+1 dia Yy
&l ANDA
0 BG-01} 2/9 50 15 (0'-2") Dark Grey to Deark Brown, f-sand, f-gravel, tr. silt, wet. Lk Yo hY <
. a
VOCS| 873 /’vc,é,;g,&, v
1
1
/5
2 (2'-6") No recovery, soil 1o loose for sampling spoon 1o maintain soil collected. . Y !
- \
5 . LIRS , %’ -
. -‘ ‘\ Sch /o SN
4 e D LA % 2
- -~ por \
S E& ot ?\:r 3
5 ‘. < ‘ Jeree &G X
g A Rk
6 I A S 6~ ’ _
Soil Boring Terminated at 6 feet bgs.
7
8
9
10
11
12
13
14
15
16
17
18
COMMENTS:
SAMPLING METHOD Collectad soil samples from inferval 0 to 1 feet bgs (grab sample) for VOC analysis and interval 0 Lo | feet (composite sample) for

I sample also

remaining. See Table 2.1 for summary of analysis. G

lected from 0 to 1 feet bgs for sieve analysis.

tluserstemolatelor mardniiog. wk3
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PARSONS ENGINEERING SCIENCE, INC. ‘BORING/ Sheat | of |
Contractor: Mexim, Inc, DRILLING RECORD WELL NO. wr-02
Driller: R. Brown Location Description:
Inspector: E. Ashton PROJECT NAME: Buffalo Color "Area D, Waste Fill Arca SEE SITE PLAN
Rig Type: CME-55 PROJECT NUMBER: 732121
GROUNDWATER OBSERVATIONS Location Plan
Water ‘Weather: Sunny - 70'F
Level 8.97
Date 8/6/98 Date/Time Start: 8/3/98 - 1050 SEE SITE PLAN
Time  2:00 p.m.
Meas. Date/Time Finish: 8/3/98 - 1346
From |TOC
Sample| Sample | SPT % FID FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth | LD. Rec. | (ppm) 2 ,
+2
+1
0 317 80 0 (0'-2") Brown, silt, f-sand, tr. f-gravel, dry.
3 i d
1 /-
O G
2 ;ﬁ 80 0 | (2'4") Brown, silt, clay, tr. f-sand & f-gravel, dry to moist. B /’ Sch o
3 pve g
/0, e e
4 11721} 95 0 4'-5.5") SAA Q )
24112 NN
5 "
(5.5'-6") Black, silt, f-sand, wood, moist. (Black Waste Fill) qu
6 10/7 | 90 0 (6'-8") Black, f-m sand, tr. silt & f-gravel, wet. (Black Waste Fill) %
7710
7
8 6/9 15 0 (8'~10") Black, f-sand, wood, brick, gravel, wet, sheen on water. (Black Waste Fill)
6/11
9 /
N 7 T
10 6/12 | 25 0 (10'-12") SAA, except soil contsins moth ball odor. (Black Waste Fill) .
18/14 /7 :’
11 ‘ ) N
et ~ \
Jd
12 [ WF-02{ 6/7 95 0 (12'-14") Black, f-sand, silt, tr. clay, brick, moth ball odor, wet. (Black Waste Fill) P e DY ./ Y s N
VOCS | 6/7 L dea d2 Uk
13 - 11 Y Ve \\3 o
=Tk 3y
14 2/1 75 0.7 (14'-15.5") Black, f-sand, silt, tr. brick, moth ball odor, wet. (Black Waste Fill) . N - i
i . < J¢C reo "
15 R S . ,
(15.5'-16") Grey, f-sand, siit, moth ball odor, wet A s /3"{
16 .o - ;e
Soil Boring Terminated &t 16 feet bgs. /6
17
18
COMMENTS:
SAMPLING METHOD Collected soil samples from interval 12 to 14 feet bgs (grab sample) for VOC analysis and interval 6 (o 16 feet (composite xample) for remaining.

SS = SPLIT SPOON

A = AUGER CUTTINGS

C = CORED

remaining. See Table 2.1 for summary of analysis. Geotechnical sample also collectad from 6 Lo 16 feet bgs for sieve analysis.

1wsers\tamelatnformaanitog. w3
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PARSONS ENGINEERING SCIENCE, INC. BORING/ Sheat | of |
Contractor: Maxim, Inc. DRILLING RECORD WELL NO. wr3
Driller: R. Brown Location Description:
Inspector: E. Ashton PROJECT NAME: Buffalo Color *Area D*, Waste Fill Arca SEE SITE PLAN
Rig Type: CME-55 PROJECT NUMBER: 732121

GROUNDWATER OBSERVATIONS

[Location Pian |

Water Weather: Cloudy - 65'F
Level 9.38"
Date 8/6/98 Date/Time Start: 8/4/98 - 1103 SEE SITE PLAN
Time 12:00 p.m.
Meas, Date/Time Finish: 8/4/98 - 1319
From (TOC
Sample] Sample | SPT % PID FIELD IDENTIFICATION OF MATERIAL SCIIIE}VIATXC COMMENTS
Depth 1.D. Rec. | (ppm) 2
+2
+1 2- P
/! .
) 4710 | 50 3 (0'-2) Brown, silt, ir. f-sand, dry. L.
1/9 c./ ¢
3207 {74
1 C‘f/ 2h Y
Y
Lisar 7T
2 5/5 45 3.1 (2'4") SAA ~ X o
5/8 \\ﬁ NS
3 RS
4 o
3 36 | 95 5 | @-5.8) SAA X
10/15
5
(5.8'-6") Black, silt, f-sand, brick, wood, moist. (Black Waste Fill)
6 9/11 40 2 (6'-8") SAA, except soil contained small fregments of shells, (Black Waste Fill) é ’ |
15/30 i - B
7 ’ <
~ <
8 1/3 50 0 (8'-10") Black, silt, f-sand, roots, moth ball odor, wet. (Black Weste Fill) L g ‘
4/7 . _
9 ¢ op—
10 {WF-03| 1/1 20 0 (10'-12") SAA, except soil contains sheen and green color on water. (Black Waste Fill) f ¢ ‘
VOCS| 5/6 T - T i
11| MS& N o T R i
MSD s Lpve N
12 3/4 1 20 0 (12'-14") SAA (Black Wast Fill) . L"‘““sE o - L N
475 N e AR NN
3 e L R s
S ™~ ¥
14 Note: Drilled to a depth of 18.5 fect in order to install 10 feet of well screen [ Ej \5
with hollow stem augers. R i
i3 - \4& X
N e |
16 N '
17 AN !
18 Soil Boring Terminated at 18.5 feet bgs. 2 ) f o ’
I L3 i
COMMENTS:
SAMPLING METHOD Collected 3oil samples from interval 10 to 12 feet bes (grab sample) for VOC malyzis and interval 6 10 14 feet (composite sample) for remaining.

SS = SPLIT SPOON
A = AUGER CUTTINGS
C = CORED

remsining. See Table 2.1 for summary of analysis, Geotechnical sample also collected from 6 Lo 14 feet bgs for sieve mnalyxis.

utecs\tarpistet o maldntiog. wed
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PARSONS ENGINEERING SCIENCE, INC,

BORING/

Shost ] ot [

Contractor: Maxim, Inc. DRILLING RECORD WELL NO. WwWr-04
Driller: R. Brown Location Description:
Inspector: E. Ashton PROJECT NAME: Buffalo Color "Area D7, Waste Fill Area SEE SITE PLAN
Rig Type: CME-55 PROJECT NUMBER: 732121
GROUNDWATER OBSERVATIONS Location Plan
Water Weather: Cloudy - 65'F
Level 8.06
Date 8/6/98 Date/Time Start: 8/5/98 - 0723 SEE SITE PLAN
Time  12:00 p.m.
Meas. Date/Time Finish: 8/5/98 - 0845
From |TOC
Sample| Sample | SPT % PID FIELD IDENTIFICATION OF MATERIAL ’ SC[']EIHATIC COMMENTS
Depth | LD. Rec. | (ppm) 2
+2 [
“th
- 7 L .
1@, ~
0 4/5 1 100 | 13.5 | (0'-1.8") Brown, silt, clay, tr. f-sand & f-gravel, dry to moist. / Sek . yo R
12/12 g {pre <
1 /),,' fer 2 ‘:
(1.8'-2") Black, silt, tr. clay & f-gravel, moth ball odor, moist. (Black Waste Fill) Qo\ N}
2 8/8 70 5 (2'4") SAA, except soils contained brick and roots. (Black Waste Fill) 2 ' {
10/3 - —{2.% ;
3 2 :
4 ] 8/5 0 0 (4'-6") No Recovery i I
373 - | Seh yo
5 - purc
A
4 . Ao stot
6 715 10 0 (6'-8") Black, silt, f-gravel, tr. f-sand, roots, moth ball odor, wet. (Black Waste Fill) \ & ;
3/4 ' ] SCreeu
7 P .
8 | WE-04| 1/1 | 30 3 (8-10") SAA (Black Waste Fill) n
VOCS| 212 .
9 ~
10 7T | 25 0 | (10-12") SAA (Black Waste Fill) . )
2/1 ~ ) 5 ’ e
. \
11 , - <N
N e X
12 8/9 5 0.5 | (12'-14") SAA (Black Waste Fill) N | /2 ' \§ E
6/6 c oL, q S
13 RO RRN
14 577 | 5 0 | (14-16") Black, f-m sand, moderately sorted, wet. (Black Waste Fill) <
9/11 ’
15 .
16 14/251 100 2 (16'-18") Grey, f-m sand, f-c gravel, moderately sorted, wet. . ’
30/37 - .. ;
17 . ]
18 Soil Boring Terminated at 18 feet bgs. T 1y g ’
COMMENTS:
SAMPLING METHOD Collected 20il samples from interval 8 to 10 feet bgs (grab sample) for VOC analysis and interval 2 to 14 feet (composite sample) for remaining.
8§ = SPLIT SPOON semaining. See Table 2.1 for summary of analysis. G hnical sample also collected from 2o 14 feet bes for sieve analysis.
A = AUGER CUTTINGS
C = CORED

user temolatalormatdniog. wi3
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PARSONS ENGINEERING SCIENCE, INC. BORING/ Shest of
Contractor: Maxim, Inc. DRILLING RECORD WELL NO. WF-06
Driller: R. Brown Location Description:
Inspector E. Ashton PROJECT NAME: Buffalo Color "Arca D°, Waste Fill Arca SEE SITE PLAN
Rig Type: CME-55 PROJECT NUMBER: 732121
GROUNDWATER OBSERVATIONS Location Plan
Water Westher: Cloudy - 65'F
Level 9.03"
Date 8/6/98 Date/Time Start: 8/5/98 - 1326 SERE SITE PLAN
Time  |2:00 p.m.
Meas. Duate/Time Finish: 8/5/98 - 1410
From |TOC
Sample| Sample | SPT % PID FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth | LD. Rec. | (ppm) 2
+2 . l
2- 1Lk
+1 die {
/V JA o ’ {
0 7120 { 95 7.7 (0'-2") Brown, f-sand, silt, tr. f-gravel. dry. 12 p"’i ~ LY
20/12 s N %
1 v X
m N
2 |WE06| B8/8 60 22 (2'-3.5") SAA 2"
YOCS | 10/12 R . pr -
3 ~ 2.3
. (3.5'4") Black, f-sand, silt, coal, ash, brick, moth ball odor, moist. (Black Waste Fill) )
4 2/5 75 12.1 | (@'-6") Black, f-sand, silt, tr. clay, wood, brick, coal, ash, moth bell oder, moist to wet. “ |54 v0
9/9 (Black Waste Fill) N . ﬂyC
5 (5'-6") Black, silt, clay,tr. f-sand & f-gravel, brick, moist. (Black Waste Fill) MR .
. / /er /; £ ’/'I
6 10/8 | 100 12 (6'-7.5") SAA, except soil contained & higher percentage of clay. (Black Waste Fill) N
. . | Jcree ~
573 R
7 . )
(7.5'-8") Grey, silt, f-sand, tr. clay, moist. 1 . N
8 1/1 100 | 12.7 | (8'-10") SAA, except soil is wet. . . U~
2/2 L - Q«\ %
9 ™ A - o
1" I et I Y L
10 1;2 100 10 (10-127) SAA . - g >
7/8 i S “ {
11 X ,
12 Note: Drilled to a depth of 13 feet in order to instell 10 feet of well screen 2 - | i
with hollow stem augers. P j2.s
13 N .. - . " U '
Soil Boring Terminated at 13 feet bgs.
14
15
16
17
18
COMMENTS:
SAMPLING METHOD Collected soil samples from interval 2 to 4 feet bgs (grab sample) for VOC analyzis and interval 3.5 10 8 feet (composite sample) for g,

SS = SPLIT SPOON
A = AUGER CUTTINGS
C = CORED

remaining. See Table 2.1 for summary of analyxis. G hnical sample also coll

d from 3.5 to 8 feet bes for sieve analysix.

musers\tarralate\formaldnilog. wk3

PARSONS ENGINEERING STIENCE, INC.

222198




PARSONS ENGINEERING SCIENCE, INC.

BORING/ Shoat_] of |

Contractor: Maxim, Inc. DRILLING RECORD WELL NO. WF-05
Drillers R. Brown Location Description:
Inspector: E. Ashton PROJECT NAME: Buffalo Color "Arca D*, Waste Fill Area SEE SITE PLAN
Rig Type: CME-55 PROJECT NUMBER: 732121
GROUNDWATER OBSERVATIONS Location Plan
Water Weather: Cloudy - 65'F
Level 8.40'
Date 8/6/98 Date/Time Start: 8/5/98 - 1040 SEE SITE PLAN
Time |2:00 p.m.
Meas. Date/Time Finish: 8/5/98 - 1155
Prom |TOC
Sample| Sample { SPT % 1)) FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth | LD. Rec. | (ppm) 57
+2 1
yA ’r‘h/cé !
+1 d(l . ’\Q}\
P <
0 473 | 90 0 | (0-2") Brown, silt, tr. clay & F-send & f-gravel, moist. = Jek o 2y
374 aq | e AR
1 Id'. J' e, } Q
S
2 3/4 50 10 (2'-3.8") SAA, except soil contained higher percentsge of clay content. '
b2 -
9/6 . . I
3 -
(3.8'4") Brown to Black, silt, clay, tr. f-sand & f-gravel, brick, moist. ) 3 —
4 5/11 | 55 57 (4'-5") Brown, silt, clay, tr. f-sand, moist. 2 3
10/10 ; .
3 (5'-6") Black, silt, clay,tr. f-sand & f-gravel, brick, moist. (Black Waste Fill) . .
L c,é - '/0
6 |WF-05] 9/11 | 100 | 136 | (6'-8) Black to Grey, silt, tr. f-send & clay, tr. brick, moth ball odor, moist. ) SV Ave
VOCS | 18/8 (Black Weste Fill) - 574
il N "_’é:/"‘ / o J / 6’71
o I SC e
8 2/3 | 100 10 (8'-10") Black to Grey, sili, f-sand, tr. clay, moth ball odor, moist. (Black Waste Fill) o
4/4 R
9 B - N
[CERS
et NER S
10 374 | 100 | 0 | (1011 SAA (Black Waste Fill L. N
473 1 N T
i1 (11°-12) Grey, silt, clay, f-sand, moth ball odor, moist. i i X o
—1 N\
gX
12 Note: Drilled to a depth of 14 feet in order to install 10 feet of well screen N P {
] . ;_/
with hollow stem augers. N
13 T T
il V2 o
14 . N o’
Soil Boring Terminated at 14 feet bgs. 7 -
15
16
17
18
COMMENTS:
SAMPLING METHOD Collected soil samples from interval 6 Lo 8 feet bs (grab sampic) for VOC analysis and interval 4 to 11 feet (composite sample) for remaining.

8§ = SPLIT SPOON
A = AUGER CUTTINGS
C = CORED

remaining. Sce Table 2.1 for summary of amlysis. G

! sample also collected from 4 to 11 feet bgs for sicve amlysis.

s template forma\aniog. wkd

PARSONS ENGINEERING STIENCE, INC.

2190
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APPENDIX B

GRAIN SIZE DATA

PARSONS ENGINEERING SCIENCE, INC.

P:1732121\WP\32121R03.DOC
NOVEMBER 13, 1998



TECHNOLOGIES INC

September 28, 1998

Parsons Engineering Science, Inc.
100 -180 Lawrence Bell Drive
Williamsville, New York 14221

Phone: (716) 633-7074
Fax: (716) 633-7195
Attention: Mr. Mark Raybuck
Reference: Grain Size Test

Buffalo Color Site
Dear Mr. Raybuck:
Please find attached the Grain Size Distribution Test Data form the Buffalo Color Site. If you have
any questions or if we can provide further assistance, please contact our office. We look forward

to working with you on your next project.

Sincerely,
MAXIV TECHNOLOGIES OF NEW YORKX, INC.

0

Drilling Services Manager

5167 South Park Ave. » P.O. Box 0913 ¢ Hamburg, NY 14075 ¢ (716) 649-8110 * Fax: (716) 649-8051

Austin Research Engineers « Chen-Northern . Empire Soils lnvestiggtions
Kansas City Testing . Southwestern Laboratories . Twin City Testing



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3
c1ite: 9/28/98
Project No.:
Project: Buffalo Color Waste

——— " —— e — T —— T Y — - — A S Wk Sem T —_— AV - o s —— s s S T T - T — et - A~ - o — " " S — —— —— " 7 — s A T " S T A~ ———

- ——— —_—d— - —— _— T " - — - W > W T " T Tt —— " s T — " T~ — - " T— S — - W — T —— T — - T T A T G . W ————— -

Location of Sample: WF025
Sample Description: Sand, little fines, gravel

" 3CS Class: SM Liquid limit:

nASHTO Class: A-2-4(0.0) Plasticity index:
Notes

Remarks:

——— - ——— — S ——— " {— — . " W S T A T — - " — — T W G A W — T W Mt o . S s Sl W " T Y — e S s Vo s o S i o o — -

- v — T —_———————— ——— " ——- o T o T Y s T i T i G —— S T L W — " > A ot T T e P et W e W s T e W T o S — T — - o — v — 4o St

ieve Size, mm Percent finer
1 inches 25.40 100.0
~.75 1inches 19.05 99.1
.5 inches 12.70 95.7
0.375 inches 9.53 92.0
# 4 4.750 85.8
10 2.000 77.5
» 20 0.850 69.3
# 40 0.425 61.9
60 0.250 49.9
100 0.150 37.7
# 200 0.075 19.1

——— T~ ——— T — " — S G — N " - - o S - — - —— - T ———— Tt Ga2s A" o Mot S e . A - G W T e T e W T a - — T ——— i

Gravel/Sand based on #4 sieve

and/Fines based on #200 sieve

.+ 3 in. = 0.0 % GRAVEL = 14.2 % SAND = 66.7
% FINES = 19.1

85= 4.32 D60= 0.384 D50= 0.251
D30= 0.1108



GRAIN SIZE DISTRIBUTION TEST REPORT

i
in.
1

#1480
= #2600

11-1/2 In
in
~P3/4 in.
172 in
~43/8 in.
#10
¥20
e $40
460

j_Eaga w0 m

=15]

oo | L L T
L TN

68 (T
o L L L IERERN

PERCENT FINER

18

%) : : : b B . : : : RIRE
208 199 18.08 1.0 2.1 g.61 g.801
GRAIN SIZE - mm

Test|% +3" % GRAVEL % SAND % SILT ALZ cLAay
o 3 B.o 14.2 66.7 19.1

LL PI Dgs Dep Dsg D3g Dis Dig Ce Cyu
° 4,32 g.384 g.251 0.111

MATERIAL DESCRIPTION Uscs ARSHTO

® Sand, little fines, gravel SM A-2-4(0.8)

Project No.: Remarks:
Project: Buffalo Color MWaste
¢ Location: WFBZ2S

Date: 9/28/98
GRAIN SIZE DISTRIBUTION TEST REPORT

MQXIM TECHNOLOGIES Figure No. 268




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3
. 1te: 9/28/98
Project No.:
Project: Buffalo Color

o o - —— T S T —— o - Win - - SR A - S e e NS S T e T S e T W T e AR O o e Ge T o W et A i T S — A T T e S T T e G T G — . o " T o .

- —— -t W A s o S . - - — - A T W W " . S T —— —— > - Vo~ — Vo —— o\ W7 T S s Wom T S . G B e S T o D Do Tt T Tt - S T P o b ot

Location of Sample: WF-035
“ample Description: Sand, little gravel, trace fines

3CS Class: SP-SM Liquid limit:
AASHTO Class: A-1-Db Plasticity index:
Notes
Remarks:

- —— i — - — - - - t— - - V" Y S S — T s AR S W ST W e S —— T " - - - — o - -~ ———" o " o T S T S G T " T —— T — - (- o

- " — —— - — - — " " —— —— . — > W " TS — - Trn T M U —— — - " —— —— —  — y — n —— — —— - Tl o W — - — . A

~ieve Size, mm Percent finer
1.5 inches 38.10 100.0
inches 25.40 98.7
.75 1inches 19.05 97.9
0.5 inches 12.70 96.8
n_,375 inches 9.53 95.1
.25 1inches 6.35 91.0
# 4 4.750 88.4
# 10 2.000 77.2
20 0.850 60.4
. 40 0.425 50.2
# 60 0.250 39.2
" 100 0.150 22.1
200 0.075 7.7

—————— — ——— o~ — — " Wi o o " o —— 4 T o Uk T WS . T - G - T o G o T T — T — T {— T 7 S —— — s G - o— — — T "

———— — o - — - —- ——— = > W - T —— — . — > $iia T - S T m——_— - T W e o — - — - —_— - " S M T " e - o T " S o G T S e S T — - {—

wravel/Sand based on #4 sieve

Sand/Fines based on #200 sieve
+ 3 in. = 0.0 % GRAVEL = 11.6 % SAND = 80.7
FINES = 7.7

Ng5= 3.39 D60= 0.822 D50= 0.417
:30= 0.1897 Di15= 0.11298 D10= 0.08570
ce = 0.5105 Cu = 9.5940



GRAIN SIZE

DISTRIBUTION TEST REPORT

= .
. . ) L5 R E
= £ £Y £4 nwo ® ) ® ® g 8
108 w M MM e Soo - > N - 2 = ¢
Elz
80
70 ? ?
(94 : :
LJ | :
5 6D : ;
LL N R N
] \\ ] :
Lud :
5 :
Ll 408
o :
30 i
20 \
% N
I
o Ll | . 1]
280 1460 19.0 1.0 2.1 8.91 g.881
GRAIN SIZE - mm
Test|x +3° % GRAVEL % SAND % SILT l % CLAY
e 3 0.0 11.6 8B.7 7.7
LL PI Dgs Dep Dsp D3g Dis Dig Ce Cy
° 3.39 g.822 @.417 ©.190 P.113 |0.8857 .51 9.6
MATERIAL DESCRIPTION UsCcSs AARSHTO
® Sand, little gravel, trace fines SP-SM A-1-b
Pro ject No.: Remarks:
Project: Buffalo Color
® Location: WF-@35
Date: 972898
GRAIN SIZE DISTRIBUTION TEST REPORT
MQXIM TECHNOLOGIES Figure No. 269




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3
“ite: 9/28/98
Project No.:
Project: Buffalo Color

e e o s v o e —_—_ o - — " _n ———— —— - ——— - — Y Ao - T " T T — " _—— —— > —— T —— T - T 7 T T > —— - ——

" s - o —— Y — - —_— — - - e W = S T - — . ——— T~ - — T —_o— o " o " S > - —_ —— o—— (T o 1 T S T T T " o

fample Description: Sand little fines, gravel

" 3CS Class: SM Liquid limit:

BASHTO Class: A-2-4(0.0) Plasticity index:
Notes

Remarks:

—— o o — — — Y [~ —— —— Y 213 ‘oo T Vo G " T W — ——_ W = -V ——— — . 7 s W1 o s T o T e —— S - o o T — — S —— T " o

e T —————— — o o— —"— —— o~ _—— " - — T — — " T ————_— ——— —— — " - U] — U T Y o T — —— A — e T T S — G —— ——

~lieve Size, mm Percent finer
0.75 inches 19.05 100.0
.5 inches 12.70 95.3
.375 inches 9.53 92.9
# 4 4,750 85.5
# 10 2.000 74.2
20 0.850 62.7
+ 40 0.425 52.5
# 60 0.250 41.2
100 0.150 31.3
200 0.075 15.2

—————-—— - —— W T ———" - —_— o " W o — " ——— —_ " - — s " — Y s - —— s ot R S S o — — —— . " - ——— — " — T W " —— -

" —— " — — -~ — - - {————— T —-—_— —— —— " _—— . ——. Yt T — T o~ —— - — o ——— " ——_ 1 o M — i T S T o —

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve

"+ 3 in. = 0.0 % GRAVEL = 14.5
. FINES = 15.2

oe

SAND = 70.3

- 85= 4.52 D60= 0.684 D50= 0.375
30= 0.1408



Voo

GRAIN SIZE DISTRIBUTION TEST REPORT

=4
<
N

*4

#18
20
#48
#60

in

in

in
11-1/2 in

in

£ <
N
NN
M

#1460
=i #2008

180 e @ o

S0

80

78

60

20

PERCENT FINER
P

10

%] : : : e ) . | k . : N
208 169 19.0 1.0 8.1 g.91 8.1
GRAIN SIZE - mm

Test|% +3" % GRAVEL % SAND % SILT % CLAy
o 3 g.a 14.5 78.3 15.2

LL PI Dgs Dgp Dsp D3g Dis Dig Ce Cy
® 4,52 0.684 @8.375 U.141

MATERIAL DESCRIPTION USCS AARSHTO
® Sand little fines, gravel 5M A-2-4(8.8)

Pro ject No.: Remarks:
Pro ject: Buffalo Color
® Location: WF-84S

Date: 9/728/98
GRAIN SIZE DISTRIBUTION TEST REPORT

MQXIM TECHNOLOGIES Figure No. 270




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3

Location of Sample: WF-065

mple Description: Sand little fines, gravel
CS Class: SM Liquid limit:
SHTO Class: A-1-b Plasticity index:
l_ Notes
Remarks:
.ig. No.: 272
Mechanical Analysis Data
"ieve Size, mm Percent finer
0.75 inches 19.05 100.0
'. 5  inches 12.70 97.5
.375 inches 9.53 95.0
0.25 inches 6.35 90.8
4 4.750 87.1
10 2.000 71.6
20 0.850 58.6
40 0.425 49.5
60 0.250 40.8
100 0.150 29.6
# 200 0.075 14.9
I Fractional Components

ravel/Sand based on #4 sieve
and/Fines based on #200 sieve
® + 3 in. = 0.0 % GRAVEL = 12.9 % SAND = 72.2

% FINES = 14.9

85= 4.12 D60= 0.933 D50= 0.437
D30= 0.1514



GRAIN SIZE DISTRIBUTION TEST REPORT

“11-1/2 iIn

#4
¥10
- 4208
#40
#60
4140
= 200

190 0 o

1%

80 é % é é g g% AN

70 3 % : % i é% é \\l

1%

PERCENT FINER

20

10

B

208 100 16.0 1.0 2.1 g.a1 g.001
GRAIN SIZE - mm

Test|% +3" % GRAVEL % SAND % SILT % CLAY

o 3 8.9 12.9 2.2 14.9

LL PI Dgs Dep Dsp Dag Dis Dig Ce Cy

® 4.12 ©.933 | 9.437 | 0.151

MATERIAL DESCRIPTION Uuscs AASHTO

® Sand little fines, gravel SM A-1-b

Pro ject No.: Remarks:
Project: Buffalo Color
® Location: WF-065

Date: 92898
GRAIN SIZE DISTRIBUTION TEST REPORT

MQXIM TECHNOLOGIES Figure No. 272




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3

- —— . — T ————— t— — - — =" —— -~ — " W s T e At e T S G T — T T S S A T " S T~ T . — T (" i T —— T —— - - —

Project No.:
P~oject: Buffalo Color

—— oo — s o — ———— — . o s s o " — . - ——— —— . T W WS S = S At B T — - S A S W — — T s G T e O _ —_— —_—— " -

- ——— o — o T T — o e o S S0 T T - ATS T Was TS M - e T e T o -~ — - —__— - o — ) | O ot S o T > St " M i B WS T e S W T —

fample Description: Gravel, some sand, trace fines

i 3CS Class: GW-GM Liquid limit:

AASHTO Class: A-l-a Plasticity index:
Notes

Remarks

———— - —— > ST —" -~ — " " W — - ——— S . - T W . S - o S s AP S W AR T G S s W W T —— G T " ——— T _— — —— " V- - —— - ] -

- ———— o T o ———T— . " " " A T — - —— - T T —— " e T —— T Y 8 s G —— " T —— Tt G W T " W T G s T e T

oleve Size, mm Percent finer
1.5 inches 38.10 100.0
inches 25.40 95.3
.75 inches 19.05 84.3
0.5 inches 12.70 84.3
~,375 inches 9.53 56.2
4 4.750 43.9
# 10 2.000 33.4
# 20 0.850 27 .7
40 0.425 22.8
. 60 0.250 19.1
100 0.150 15.0
200 0.075 9.7

—————o— - — - - —— - — o - ——— — > " - — - V> O —— —— o " Voo s T e T~ ———— T - " " -~ — " —

— ————— - —— . —— —— - - ——_— - — - W . ——_— A — - o W T — - T — ——— " " G " - ——— T W - — - — - T W " - o

ravel/Sand based on #4 sieve

sand/Fines based on #200 sieve

% + 3 in. = 0.0 % GRAVEL = 56.1 % SAND = 34.2
FINES = 9.7

D85= 19.39 D60= 9.897 D50= 6.691
“30= 1.3980 D15 0.14980 D10= 0.07771
c = 2.5410 Cu 127.3503



GRAIN SIZE DISTRIBUTION TEST REPORT

1
2 in.

}H—wasn

#4
#10
- 420
#48
#60
#1409
1 #2008

190 @ ©

SRR 1 d

1%

PERCENT FINER

3B

28

10

a . : . Cq N . | ;i : , :
209 160 16.8 1.8 8.1 8.01 g.001
GRAIN SIZE - mm

Test|% +3" % GRAVEL % SAND % SILT % CLAY

o 3 v.g S6.1 34.2 9.7

LL PI Dgs Dep Dsg D3g D15 Dig Ce Cu

° 19.4 9.90 6.69 1.40@ B.158 |B.B777 | 2.54 127.4

MATERIAL DESCRIPTION Uscs AASHTOC

® Gravel, some sand, trace fines GW~-GM A-1-a

Froject No.: Remarks:
Project: Buffaleo Color
® Location: BG-0O15

Date: 9/28-98
GRAIN SIZE DISTRIBUTION TEST REPORT

MAXIM TECHNOLOGIES Figure No. 273
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APPENDIX C

FIELD MEASUREMENTS

PARSONS ENGINEERING SCIENCE,; INC.
PA732121N\WP32121R03.DOC
NOVEMBER 13, 1998



APPENDIX C

BUFFALO COLOR
WASTE FILL AREA
GROUNDWATER FIELD MEASUREMENTS
BUFFALO, NEW YORK
Dissolved Redox
Piezometer Temperature  Conductivity Oxygen Potential Fe'? @
Location Date Time pH °C) (us/cm) (mg/L) MV) (mg/L) Comments
WF-02 ¥ 8/7/98 0913 7.53 NM @ 210 0.28 NM NM High turbidity, no odor
WF-02 @ 8/7/98 0917 7.75 NM 177 0.15 NM NM  High turbidity, no odor
WF-02 @ 8/7/98 0922 7.93 NM 153 0.10 NM NM  Low turbidity, odor
WEF-02 @ 8/7/98 0927 8.03 NM 141 0.08 NM NM Clear, odor
WEF-02 @ 8/7/98 0932 8.11 NM 135 0.07 NM NM Clear, odor
WE-02 @ 8/7/98 0937 8.13 NM 130 0.10 NM NM Clear, odor
WEF-02 @ 8/7/98 0942 8.12 NM 130 0.07 NM NM Clear, odor
WF-02 @ 8/7/98 0947 8.12 NM 129 0.05 NM NM Clear, odor
WEF-02 @ 8/7/98 0952 7.99 NM 130 0.04 NM 0.80“  Clear, odor
WF-02®  8/11/98 0855 NM NM NM NM 22 NM Low turbidity, odor
WF-02®  8/11/98 0900 NM NM NM NM -148 NM Low turbidity, odor
WE-02®  8/11/98 0905 NM NM NM NM -165 NM Low turbidity, odor
WE-029  8/11/98 0910 NM NM NM NM -167 NM Low turbidity, odor
WEF-03 8/10/98 0858 6.67 17.3 672 0.05 NM NM High turbidity, no odor
WE-03 8/10/98 0905 6.92 14.4 659 0.03 NM NM  High turbidity, no odor
WF-03 8/10/98 0910 7.00 14.4 650 0.02 NM NM High turbidity, no odor
WEF-03 8/10/98 0915 7.03 14.4 640 0.03 NM NM  High turbidity, no odor
WE-03 8/10/98 0920 7.05 14.4 641 0.03 NM NM High turbidity, no odor
WE-03 8/10/98 0925 7.08 14.7 646 0.02 NM NM Low turbidity, no odor

WS YRFSOI\PROJECTS\732121\WP\32121Z1.DOC




APPENDIX C (continued)

BUFFALO COLOR
WASTE FILL AREA
GROUNDWATER FIELD MEASUREMENTS
BUFFALO, NEW YORK
Dissolved Redox
Piezometer Temperature  Conductivity Oxygen Potential Fe'? O
Location Date Time pH (°C) (us/cm) (mg/L) MV) (mg/L) Comments
WEF-03 8/10/98 0930 7.09 14.5 637 0.03 NM NM Low turbidity, no odor
WF-03 8/10/98 0935 7.10 14.4 639 0.02 NM NM Low turbidity, no odor
WEF-03 8/10/98 0940 7.11 14.4 636 0.03 NM NM Low turbidity, no odor
WEF-03 8/10/98 0945 NM 14.5 666 0.03 -142 NM Low turbidity, no odor
WEF-03 8/10/98 0950 NM 14.1 637 0.03 -177 NM Low turbidity, no odor
WE-03 8/10/98 0955 NM 14.6 635 0.03 -189 NM Low turbidity, no odor
WEF-03 8/10/98 1000 NM 15.5 632 0.03 -195 6.0 Low turbidity, no odor
WEF-04 8/7/98 1430 7.28 20.7 237 0.07 NM NM High turbidity, odor
WE-04 8/7/98 1435 7.14 15.8 232 0.04 NM NM High turbidity, odor
WEF-04 8/7/98 1440 7.12 16.0 241 0.03 NM NM High turbidity, odor
WEF-04 8/7/98 1445 7.11 16.2 244 0.02 NM NM Moderate turbidity, odor
WEF-04 8/7/98 1450 7.09 16.1 246 0.02 NM NM Clear, odor
WEF-04 8/7/98 1455 7.09 16.0 246 0.02 NM NM Clear, odor
WE-04 8/7/98 1500 7.08 16.2 247 0.02 NM NM Clear, odor
WF-04 8/7/98 1505 7.07 16.2 246 0.02 NM NM Clear, odor
WF-04 8/7/98 1510 7.08 16.1 247 0.02 NM 6.0 Clear, odor
WEF-04 8/11/98 0915 NM NM NM NM -48 NM High turbidity, odor
WF-04 8/11/98 0920 NM NM NM NM -76 NM High turbidity, odor

WSYRFSO1\PROJECTS\732121\WP\3212121.DOC




APPENDIX C (continued)

BUFFALO COLOR
WASTE FILL AREA
GROUNDWATER FIELD MEASUREMENTS
BUFFALO, NEW YORK
Dissolved Redox
Piezometer Temperature  Conductivity Oxygen Potential Fe'? ™
Location Date Time pH °O) (us/cm) (mg/L) MV) (mg/L) Comments
WEF-04 8/11/98 0925 NM NM NM NM -84 NM High turbidity, odor
WEF-04 8/11/98 0930 M NM NM NM -93 NM High turbidity, odor
WEF-04 8/11/98 0935 NM NM NM NM -94 NM High turbidity, odor
WE-05 8/10/98 1120 7.40 20.1 531 1.34 NM M Low turbidity, no odor
WE-05 8/10/98 1125 737 15.9 529 1.14 NM NM Low turbidity, no odor
WEF-05 8/10/98 1130 7.45 15.6 515 1.19 NM NM Low turbidity, no odor
WE-05 8/10/98 1135 7.51 15.5 506 1.28 NM NM Low turbidity, no odor
WEF-05 8/10/98 1140 7.53 15.4 504 1.40 NM NM Low turbidity, no odor
WEF-05 8/10/98 1145 NM 15.4 504 1.50 -274 NM Low turbidity, no odor
WE-05 8/10/98 1150 NM 16.3 504 1.58 -292 0.6 Low turbidity, no odor
WEF-05 8/10/98 1155 M 16.9 505 1.60 -293 NM Low turbidity, no odor
WEF-06 8/10/98 1226 7.45 15.7 508 0.12 NM NM Clear, no odor
WEF-06 8/10/98 1230 7.44 15.5 500 0.10 NM NM Clear, no odor
WEF-06 8/10/98 1235 7.42 15.1 491 0.15 NM NM Clear, no odor
WF-06 8/10/98 1240 7.41 15.0 480 0.19 NM NM Clear, no odor
WEF-06 8/10/98 1245 NM 15.5 479 0.25 -54 NM Clear, no odor
WEF-06 8/10/98 1250 NM 15.2 480 0.37 -75 NM Clear, no odor
WF-06 8/10/98 1255 NM 15.1 475 0.38 -78 1.2 Clear, no odor
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APPENDIX C (continued)

BUFFALO COLOR
WASTE FILL AREA
GROUNDWATER FIELD MEASUREMENTS
BUFFALO, NEW YORK

Dissolved Redox

Fe? @

Piezometer Temperature  Conductivity Oxygen Potential

Location Date Time pH (°C) (us/cm) (mg/L) MV) (mg/L) Comments

BG-01 8/7/98 1250 9.68 25.9 53 1.04 NM NM Low turbidity, no odor

BG-01 8/7/98 1255 9.57 24 .4 70 3.13 NM NM Low turbidity, no odor

BG-01 8/7/98 1300 8.96 22.1 92 0.59 NM NM Low turbidity, no odor

BG-01 8/7/98 1305 8.06 219 108 2.70 NM NM Low turbidity, no odor

BG-01 8/7/98 1312 7.72 22.5 123 2.62 NM 2.05 Low turbidity, no odor.
Piezometer purged dry.

BG-01 8/11/98 1020 NM NM NM NM -9 NM Low turbidity to clear, no odor.

BG-01 8/11/98 1025 NM NM NM NM -76 NM Low turbidity to clear, no odor.

BG-01 8/11/98 1030 NM NM NM NM -60 NM Low turbidity to clear, no odor.

BG-01 8/11/98 1035 NM NM NM NM -122 NM Low turbidity to clear, no odor.

BG-01 8/11/98 1040 NM NM NM NM -91 NM Low turbidity to clear, no odor.

BG-01 8/11/98 1045 NM NM NM NM -108 NM Low turbidity to clear, no odor.
Piezometer purged dry

Notes:

(1) Fe™ - Iron
(2) No temperature readings were collected at WF-02 due to temperature probe problems.
(3) NM - Not measured

(4) Fe' content in groundwater only measured after purging was completed.
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SECTION 1
DATA VALIDATION SUMMARY

Groundwater and soil samples were collected from the Buffalo Color - Area “D” site
in Buffalo, New York from August 3, 1998 through August 10, 1998. Analytical results
from these samples were validated and reviewed by Parsons Engineering Science, Inc.
(Parsons ES) for usability with respect to the following requirements:

e  Work Plan,

e NYSDEC Analytical Services Protocol (ASP) dated September 1989 with
October 1995 revisions, and

¢ USEPA Region II Standard Operating Procedures (SOP) in "CLP Organics Data
Review and Preliminary Review," SOP No. HW-6, Revision #8, January 1992,
and "Evaluation of Metals Data for the CLP Based on SOW 3/90," SOP No.
HW-2, Revision #11, January 1992.

The analytical laboratory for this project was O’Brien and Gere Laboratories, Inc.
(OB&G). This laboratory is certified by the New York State Department of Health under
the Environmental Laboratory Approval Program (ELAP) to perform analyses in
accordance with the NYSDEC ASP, dated September 1989 with October 1995 revisions.

1.1 LABORATORY DATA PACKAGES

The laboratory data package turnaround time, defined as the time from sample receipt
by the laboratory to receipt of the analytical data packages by Parsons ES, was 15 days on
average for groundwater and soil samples.

The data packages received from OB&G were paginated, complete, and overall were
of good quality. Comments on specific quality control (QC) and other requirements are
discussed in detail in the attached data validation reports which are summarized by sample
media in Section 2.

1.2 SAMPLING AND CHAIN-OF-CUSTODY

Groundwater samples were collected, properly preserved, shipped under a chain-of-
custody (COC) record, and received at OB&G within one to three days of sampling. Soil
samples were collected, properly preserved, shipped under a COC record, and received at
OB&G within one to two days of sampling. All samples were received intact and in good
condition at OB&G.

1.3 LABORATORY ANALYTICAL METHODS

Groundwater and soil samples were collected from the Buffalo Color site and
analyzed for volatile organic compounds (VOCs), semivolatile organic compounds
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(SVOCs), pesticides and polychlorinated biphenyls (PCBs), metals, and other parameters.
Summaries of issues concerning these laboratory analyses are presented in Subsections
1.3.1 through 1.3.5. The data qualifications resulting from the data validation review and
statements on the laboratory analytical precision, accuracy, representativeness,
completeness, and comparability (PARCC) are discussed for each analytical method in
Section 2. The laboratory data were reviewed and qualified with the following validation
flags:

"U" - not detected at the value given,
"UJ" - estimated and not detected at the value given,
"J" - estimated at the value given,
"N" - presumptive evidence at the value given, and
"R" - unusable value.

The validated laboratory data were tabulated and are presented by media in
Attachment A.

1.3.1 Volatile Organic Analysis

The groundwater and soil samples collected from the Buffalo Color site were
analyzed for target compound list (TCL) VOCs using the NYSDEC ASP 95-1 analytical
method. Certain reported results for the TCL VOC samples were qualified as estimated
due to noncompliant instrument calibrations. Therefore, the TCL VOC analyses were
100% complete with all data considered usable and valid for the groundwater and soil data
presented by OB&G and PARCC requirements were met overall.

1.3.2 Semivolatile Organic Analysis

The groundwater and soil samples collected from the Buffalo Color site were
analyzed for TCL SVOCs using the NYSDEC ASP 95-2 analytical method. Certain
reported rtesults for the TCL SVOC samples were qualified as estimated due to
noncompliant instrument calibrations and internal standard sample responses. Certain
reported TCL SVOC soil sample results were considered unusable and qualified “R” due
to poor internal standard responses. Therefore, the TCL SVOC analyses were 98.9 to
100% complete for the groundwater and soil data presented by OB&G and PARCC
requirements were met overall.

1.3.3 Pesticide/PCB Organic Analysis

The groundwater and soil samples collected from the Buffalo Color site were
analyzed for TCL pesticide/PCBs using the NYSDEC ASP 95-3 analytical method.
Certain reported results for the TCL pesticide/PCB samples were qualified as estimated
due to noncompliant sample result identifications. Therefore, the pesticide/PCB data were
considered 100% complete and usable for the groundwater and soil data presented by
OB&G and PARCC requirements were met overall.
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1.3.4 Metals Analysis

The groundwater and soil samples collected from the Buffalo Color site were
analyzed for metals using the NYSDEC ASP CLP-M analytical method. Certain reported
results for the metals samples were qualified as estimated due to noncompliant
calibrations, matrix spike recoveries, laboratory duplicate precision, and serial dilution.
All of the metals data were considered usable and 100% complete for the groundwater
and soil data presented by OB&G and PARCC requirements were met overall.

1.3.5 Other Parameters

Certain groundwater samples collected from the Buffalo Color site were analyzed for
methane, nitrate, nitrite, nitrate-nitrite, and sulfate, and soil samples were analyzed for pH.
All calibrations, laboratory blanks, holding times, matrix spikes, duplicates, and control
samples were reviewed for compliance. All soil pH results were considered estimated and
qualified “J” due to holding time exceedances for this analytical parameter. Therefore, the
miscellansous analytical parameters for these samples were considered usable and 100%
complete for the data presented by OB&G and PARCC requirements were met overall.
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SECTION 2

DATA VALIDATION REPORTS

2.1 GROUNDWATER

Data review has been completed for data packages generated by OB&G containing
groundwater samples collected from the Buffalo Color site. The specific samples
contained in these data packages, the analyses performed, and a usability summary are
presented in Table 2.1-1. All of these samples were properly preserved, shipped under a
COC record, and received intact by the analytical laboratory. The validated laboratory
data are presented in Attachment A-1.

Data validation was performed for all samples in accordance with the most current
editions of the USEPA Region II SOPs and the NYSDEC ASP for organic and inorganic
data review. This data validation and usability report is presented by analysis type.

2.1.1 TCL Volatiles

The following items were reviewed for compliancy in the volatile analysis:

e Custody documentation

¢ Holding times

e  Surrogate recoveries

e  Matrix spike/matrix spike duplicate (MS/MSD) precision and accuracy
¢  Matrix spike blank (MSB) recoveries

e Laboratory method blank and trip blank contamination

o  Gas chromatograph/mass spectrometer (GC/MS) instrument performance
e  Sample result verification and identification

e Initial and continuing calibrations

e Internal standard area counts and retention times

e Quantitation limits

e Data completeness

These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of MS/MSD precision and accuracy.

MS/MSD Precision and Accuracy

MS/MSD analyses were performed for groundwater location WF-03W. All of the
spike recoveries (%R, accuracy) and relative percent difference (RPD; precision) results
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were compliant and within QC limits with the exception of the precision result for
chlorobenzene (18%;QC limit 0-13%). Validation qualification was not warranted for the
unspiked sample WF-03W as a result of this noncompliance since MS/MSD recoveries
were acceptable for chlorobenzene.

Usability

All TCL volatile sample results were considered usable following data validation.

Summary

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness, and comparability. The volatile
data presented by OB&G were 100% complete and all volatile data were considered
usable and valid. The validated groundwater volatile laboratory data are tabulated and
presented in Attachment A-1. This table presents the most representative volatile data for
a sample location resulting from validation.

For example, samples WF-05W and WF-06W were reanalyzed at a secondary dilution
(WF-05WDL and WF-06WDL, respectively) since the chlorobenzene concentrations
exceeded instrument calibration ranges during the original analysis of these samples.
Therefore, the validated results from the diluted samples for chlorobenzene were
considered compliant and representative of the samples. These results were reported for
the samples in the validated laboratory data table presented in Attachment A-1.

2.1.2 TCL Semivolatiles

The following items were reviewed for compliancy in the semivolatile analysis:

¢  Custody documentation

¢ Holding times

¢ Surrogate recoveries

s  MS/MSD precision and accuracy

e  MSB recoveries

o Laboratory method blank contamination

e  GC/MS instrument performance

e  Sample result verification and identification
e Initial and continuing calibrations

e Internal standard area counts and retention times
e  Quantitation limits

e Data completeness
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These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of MS/MSD precision and accuracy, MSB
recoveries, continuing calibrations, and internal standard responses.

MS/MSD Precision and Accuracy

MS/MSD analyses were performed for groundwater location WF-03W. All of the
precision and accuracy results were within QC limits with the exception of the high
MS/MSD recoveries for 4-nitrophenol (87% and 84%, respectively; QC limit 10-80%)
and pentachlorophenol (132% and 130%, respectively; QC limit 9-103%); and the MS
recovery for 4-chloro-3-methylphenol (100%; QC limit 23-97%). Validation qualification
was not warranted for the unspiked sample WF-03W due to these noncompliances since
these noncompliances appear to be laboratory spiking error which were also evident from
the MSB spiking results (see below).

MSB Recoveries

All MSB recoveries were compliant and within QC acceptance limits with the
exception of the MSB recoveries for 2,4-dinitrotoluene (100%; QC limit 24-96%), 4-
nitrophenol (99%; QC limit 10-80%), and pentachlorophenol (112%; QC limit 9-103%).
Validation qualification of the semivolatile groundwater samples was not warranted since
these noncompliances may be resulting from laboratory spiking error.

Continuing Calibrations

All continuing calibration compounds were compliant with a minimum relative
response factor (RRF) of 0.05 and a maximum percent difference (%D) of £25% with the
exception of the %Ds for hexachlorocyclopentadiene (31% and 36.9%) associated with all
groundwater samples and benzo(g,hi)perylene (-27.3%) associated with samples
WE-06W, 06WRE, 04WRE, and 03WDL. The sample results for these noncompliance
compounds were considered estimated with positive results qualified “J” and nondetected
results qualified “UJ” for the affected samples.

Internal Standard Responses

All internal standard (IS) responses and retention times were within specified QC
ranges based on associated calibration standards (i.e., sample’s area count within -50% to
100% and retention times within £0.5 minutes of the standard) with the exception of the
ISs summarized in Table 2.1-2 which responded below QC acceptance ranges. Therefore,
all sample results for those compounds associated with these noncompliant ISs were
considered estimated, possibly biased low, with positive results qualified “J” and
nondetected results qualified “UJ” for the affected samples.

Usability

All TCL semivolatile sample results were considered usable following data validation.
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Summary

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness, and comparability. The
semivolatile data presented by OB&G were 100% complete with all data considered
usable and valid. The validated groundwater semivolatile laboratory data are tabulated
and presented in Attachment A-1. This table presents the most representative semivolatile
data for a sample location resulting from validation.

For example, sample WF-03W was reanalyzed at a secondary dilution (WF-03WDL)
since naphthalene and 4-chloroaniline concentrations exceeded instrument calibration
ranges during the original analysis of this sample with a noncompliant IS response.
Therefore, the validated results from the diluted sample were considered compliant,
representative of the sample, and reported for the sample in the validated laboratory data
table presented in Attachment A-1.

In addition, samples WF-04W and WF-06W were reanalyzed (WF-04WRE and
WEF-06WRE, respectively) due to noncompliant internal standard responses during the
original analysis. Since results from the reanalyses of these samples confirmed the
presence of matrix interferences with similar (or worse) IS responses, sample results from
the original analyses were reported for WF-04W and WF-06W in the validated laboratory
data table.

2.1.3 TCL Pesticides/PCBs

The following items were reviewed for compliancy in the pesticide/PCB analysis:

¢  Custody documentation

e Holding times

e  Surrogate recoveries

e  MS/MSD precision and accuracy

e  MSB recoveries

¢ Laboratory method blank contamination
e  Sample result verification and identification
o Initial calibrations

e  Resolution check results

e 4.4-DDT/Endrin breakdown

o  Performance evaluation mixtures

e  Verification calibrations |

e  Analytical sequence
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e Cleanup efficiency
e Chromatogram quality
e  Quantitation limits
e Data completeness

These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of surrogate recoveries and sample result
identification.

Surrogate Recoveries

Recoveries of sample surrogates were compliant and within QC advisory limits with
the exception of the textrachloro-m-xylene recovery for samples WF-02W, 04W, and O05SW
(188%, 414%, and 162%, respectively; QC limits 30-150%). Validation qualification was
not required for these samples since both surrogates on any one column were not outside
QC criteria.

Sample Result Identification

All positive sample results were confirmed present using second column confirmation
and verified within retention time windows. The percent differences (%D) of the sample
concentrations between the primary and confirmation columns were less than 25% with
the exception of those %Ds identified in Table 2.1-3. Therefore, the positive results for
these compounds for the affected samples were considered estimated and qualified “J”
where the %D was greater than 25%, but less than 50%. The positive results for those
compounds for the affected samples where the %D was greater than 50% were considered
estimated, tentatively identified, and qualified “JN”.

Usability

All TCL pesticide/PCB sample results were considered usable following data
validation.

Summa;

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness, and comparability. The pesticide/
PCB data presented by OB&G were 100% complete and all groundwater pesticide/PCB
data were considered usable and valid. The validated data are tabulated and presented in
Attachment A-1. This table presents the most representative pesticide/PCB data for a
sample location resulting from validation.

For example, sample WF-03W was reanalyzed at a secondary dilution (WF-03WDL)
since the heptachlor epoxide concentration exceeded instrument calibration ranges during
the original analysis of this sample. Therefore, the validated result from the diluted sample
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was considered compliant, representative of the sample, and reported for the sample in the
validated laboratory data table presented in Attachment A-1.
2.1.4 Metals (Total and Dissolved)

The following items were reviewed for compliancy in the metals analysis:

e Custody documentation

e Holding times

e Initial and continuing calibration verifications

¢ Initial and continuing calibration, and laboratory preparation blank contamination
e Inductively coupled plasma (ICP) interference check sample (ICS)
e  Matrix spike recoveries

e Laboratory duplicate precision

e Laboratory control sample

e ICP serial dilution

o  Sample result verification and identification

e  Quantitation limits

e Data completeness

These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of calibrations and laboratory duplicate precision.

Calibrations

All initial and continuing calibration verifications associated with the groundwater
samples were compliant and considered acceptable. All calibration standards were
analyzed at the appropriate concentrations and frequency and considered acceptable with
the exception of the standards recovered outside the 80-120% criteria for mercury
(82.5%) and thallium (132.5%). All results for mercury were considered estimated,
possibly biased low, with positive results qualified "J" and nondetected results qualified
"UJ" for all samples since recoveries fell below QC limits. Positive results for thallium
were considered estimated, possibly biased high, and qualified “T” for all samples since
recoveries exceeded QC limits.

Laboratory Duplicate Precision

The laboratory duplicate precision of all of the analytes were compliant with the
exception of dissolved thallium associated with all filtered groundwater samples.
However, validation qualification was not warranted for these samples due to this
noncompliance and sample data were not affected.
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Usability

All metals sample results were considered usable following data validation.

Summary

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness, and comparability. The metals data
presented by OB&G were 100% complete and all data were considered valid and usable.
The validated metals laboratory data are tabulated and presented in Attachment A-1.

2.2 SOIL

Data review has been completed for data packages generated by OB&G containing
soil samples collected from the Buffalo Color site. The specific samples contained in these
data packages, the analyses performed, and a usability summary are presented in Table
2.2-1. All of these samples were properly preserved, shipped under a COC record, and
received intact by the analytical laboratory. The validated laboratory data are presented in
Attachment A-2.

Data validation was performed for all samples in accordance with the most current
editions of the USEPA Region IT SOPs and the NYSDEC ASP for organic and inorganic
data review. This data validation and usability report is presented by analysis type.

2.2.1 TCL Volatiles |

The following items were reviewed for compliancy in the volatile analysis:

¢ Custody documentation

¢ Holding times

e  Surrogate recoveries

e  MS/MSD precision and accuracy

e  MSB recoveries

e Laboratory method blank contamination

o  GC/MS instrument performance

e  Sample result verification and identification
o Initial and continuing calibrations

o Internal standard area counts and retention times
e  Quantitation limits

e Data completeness
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These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of MS/MSD precision and accuracy, blank
contamination, and continuing calibrations.

MS/MSD Precision and Accuracy

MS/MSD analyses were performed for soil locations WF-03S(10-12) and BG-02S5(0-1).
All of the precision and accuracy results were within QC limits with the exception of the
MS/MSD recoveries for benzene (419% and 302%, respectively; QC limit 66-142%) and
chlorobenzene (267% and 826%, respectively; QC limit 60-133%), and the precision
results for benzene (32%; QC limit 0-21%) and chlorobenzene (102%; QC limit 0-21%)
associated with the spiked analyses of WF-03S(10-12). Validation qualification was not
warranted for the unspiked sample WF-03S since surrogate recoveries and internal
standard responses were compliant with no evidence of matrix interferences.

Blank Contamination

Only one laboratory method blank (VBLKO1) associated with soil sample
WF-03S(10-12) contained acetone at a concentration of 1 pg/kg. However, the
associated sample result was at a concentration (24 pg/kg) greater than the validation
action concentration (10 pg/kg) and was considered acceptable and reported unqualified.

Continuing Calibrations

All continuing calibration compounds were complaint with a minimum RRF of 0.05
and a maximum percent difference (%D) of £ 25% with the exception of the %Ds for
acetone (-33.4%), 2-butanone (-42.2%), and 2-hexanone (-28.3%) associated with
samples BG-01S(0-1), BG-02S(0-1), and WF-055(6-8). The sample results for these
non-compliant compounds were considered estimated with positive results qualified "J"
and nondetected results qualified "UJ" for the affected samples.

Usability

All TCL volatile sample results were considered usable following data validation.

Summary

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness and comparability. The TCL
volatile data presented by OB&G were 100% complete with all TCL volatile data
considered usable and valid. The validated soil TCL volatile laboratory data are tabulated
and presented in Attachment A-2.

2.2.2 TCL Semivolatiles

The following items were reviewed for compliancy in the semivolatile analysis:
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e  Custody documentation

e Holding times

e  Surrogate recoveries

e  MS/MSD precision and accuracy

e MSB recoveries

e ILaboratory method blank contamination

e GC/MS instrument performance

e Sample result verification and identification
o Initial and continuing calibrations

e Internal standard area counts and retention times
e  Quantitation limits

e Data completeness

These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of surrogate recoveries, MS/MSD precision and
accuracy, MSB recoveries, blank contamination, continuing calibrations, and internal
standard responses.

Surrogate Recoveries

All semivolatile sample surrogate recoveries were compliant and within QC
acceptance limits with the exception of the recovery for the semivolatile surrogate
terphenyl-d14 (QC limit 18-137%) in samples BG-025(0-1) (140%), BG-01S5(144%),
BG-02S(0-1)RE (146%), and WF-03S(6-14) (157%). Validation qualification was not
warranted since only one surrogate was noncompliant for these samples.

MS/MSD Precision and Accuracy

All of the MS/MSD precision results (RPD) and accuracy results (%R) were within
the QC limits with the exception of the MS/MSD recoveries for pyrene (151% and 164%,
respectively; QC limit 35-142%)), and the MSD recovery for 2,4-dinitrotoluene (90%; QC
limit 28-89%) associated with the spiked analyses of sample WF-03S(6-14). Validation
qualification was not warranted for the unspiked sample WF-03S(6-14) due to these
noncompliances because pyrene and 2 4-dinitrotoluene were detected at large
concentrations in the unspiked sample thereby masking the spiked compounds.

MSB Recoveries

All MSB recoveries were compliant and within QC acceptance limits with the
exception of the MSB recoveries for 4-nitrophenol for both MSBs (99% and 96%; QC
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limit 10-80%). Validation qualification of the semivolatile soil samples was not warranted
since these noncompliances may be resulting from laboratory spiking error.

Blank Contamination

One laboratory method blank (SBLKO02) associated with soil samples BG-01S(0-1),
BG-025(0-1), BG-01S(0-1)RE, BG-02S(0-1)RE, WF-025(6-16), and WF-02S(6-16)RE
contained di-n-butylphthalate at a concentration of 130 pg/kg. Therefore, all associated
sample results with concentrations greater than the validation action concentration were
acceptable and reported unqualified. ~However, all associated sample results with
concentrations less than the validation action concentration were considered not detected
and qualified "U". As a result, the presence of contaminants in this blank may be
indicative of semivolatile sample contamination from the laboratory.

Continuing Calibrations

All continuing calibration compounds were compliant with a minimum RRF of 0.05
and a maximum %D of + 25% with the exception of those compounds summarized in
Table 2.2-2 which were outside the = 25% QC limit. The sample results for these
noncompliant compounds were considered estimated with positive results qualified "J" and
nondetected results qualified "UJ" for the affected samples.

Internal Standards

All internal standard (IS) responses and retention times were within specified QC
ranges based on associated calibration standards (i.e., sample's area count within -50% to
+100% and retention times within £0.5 minutes of the standard) with the exception of the
ISs summarized in Table 2.2-3 which fell below QC acceptance ranges. Therefore, sample
results were considered estimated, possibly biased low, with positive results qualified "J"
and nondetected results qualified “UJ”. The nondetected results for those compounds
associated with IS5 and IS6 for samples BG-01S(0-1) and BG-01S(0-1)RE and with IS6
for samples WF-03S(6-14), WF-045(2-14) and BG-02S(0-1) were considered unusable
and qualified “R” due to extremely low responses for these ISs.

Usability

All TCL semivolatile sample results were considered usable following data validation with
the exception of those nondetected compounds associated with the extremely low ISs in
samples BG-01S(0-1), BG-01S(0-1)RE, WF-03S(6-14), WF-04S(2-14), and BG-025(0-1).

Summa

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness and comparability. The TCL
semivolatile presented by OB&G were 98.9% complete. The validated soil TCL semi-
volatile laboratory data are tabulated and presented in Attachment A-2. This table
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presents the most representative TCL semivolatile data for a sample location resulting
from validation.

For example, many samples were reextracted and/or diluted due to noncompliant
internal standard responses and/or sample concentrations exceeding instrument calibration
ranges during the original analysis of these samples. Matrix effects were confirmed for
these samples since the reanalyzed samples also experienced noncompliant IS responses.
Therefore, results from the diluted/reanalyzed and/or original sample analysis were
reported in the validated laboratory data table in Attachment A-2 depending upon which
analytical result was representative for the sample.

2.2.3 TCL Pesticides/PCBs

The following items were reviewed for compliancy in the pesticide/PCB analysis:

e Custody documentation

e Holding times

e  Surrogate recoveries

e  MS/MSD precision and accuracy

e  MSB recoveries

e  Laboratory method blank contamination
e  Sample result verification and identification
e Initial calibrations

e Resolution check results

e 4,4-DDT/endrin breakdown

e Performance evaluation mixtures

e  Verification calibrations

e  Analytical sequence

o  Cleanup efficiency

e  Chromatogram quality

e  Quantitation limits

e Data completeness

These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of surrogate recoveries, MS/MSD precision and
accuracy, blank contamination, and sample result identification.
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Surrogate Recoveries

Recoveries of sample surrogates were compliant and within QC advisory limits with
the exception of decachlorobiphenyl recovery (QC limit 30-150%) for sample BG-01S5(0-1)
(208%). Validation qualification was not required for this sample due to only one
noncompliant surrogate on any one column.

MS/MSD Precision and Accuracy

All of the RPDs and spike recoveries were within QC limits with the exception of no
MS/MSD recoveries for gamma-BHC, heptachlor, endrin, and 4,4-DDT during the spiked
analyses of WF-03S(6-14). Validation qualification was not warranted for the unspiked
sample WF-03S due to these noncompliances since QC limits are advisory only.

Blank Contamination

The laboratory method blank (PBLKO1) associated with all soil samples contained
gamma-BHC, alpha-chlordane, and gamma-chlordane at concentrations of 0.02, 0.08, and
0.14 pg/kg. Therefore, all associated sample results with concentrations greater than the
validation action concentration were acceptable and reported unqualified. However, all
associated sample results with concentrations less than the validation action concentration
were considered not detected and qualified “U”. As a result, the presence of contaminants
in this blank may be indicative of pesticide sample contamination from the laboratory.

Sample Result Identification

All positive sample results were confirmed present using second column confirmation
and verified within retention time windows. The percent differences (%D) of the sample
concentrations between the primary and confirmation columns were less than 25% with
the exception of those %Ds identified in Table 2.2-4. Therefore, the positive results for
these compounds for the affected samples were considered estimated and qualified "J"
where the %D was greater than 25%, but less than 50%. The positive results for those
compounds for the affected samples where the %D was greater than 50% were considered
estimated, tentatively identified, and qualified "JN".

Usability

All TCL pesticide/PCB sample results were considered usable following data
validation.

Summa;

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness, and comparability. The soil
pesticide/PCB data presented by OB&G were 100% complete with all data considered
usable and valid. The validated data were tabulated and presented in Attachment A-2.
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It was noted that all samples were initially analyzed at a dilution and reanalyzed with
no dilution to confirm matrix interferences. The diluted results for all samples were
reported in the validated laboratory data table.

2.2.4 Metals

The following items were reviewed for compliancy in the metals analysis:

e  Custody documentation
e Holding times
e Initial and continuing calibration verifications

e Initial and continuing calibration, laboratory preparation, and field blank
contamination

o Inductively coupled plasma (ICP) interference check sample (ICS)
e  Matrix spike recoveries

e  Laboratory duplicate precision

e  Laboratory control sample

¢ ICP serial dilution

e  Sample result verification and identification

e  Quantitation limits

e Data completeness

These items were considered compliant and acceptable in accordance with the
validation protocols with the exception of calibration standard recoveries, matrix spike
recoveries, laboratory duplicate precision, and ICP serial dilution.

Calibrations

All calibration standards were analyzed at the appropriate concentrations and
frequency and considered acceptable with the exception of the standards which were
recovered outside the 80-120% criteria for manganese (134.9%) associated with samples
BG-01S(0-1), BG-02S(0-1), WF-05S(4-11), and WF-06S(3.5-8); and mercury associated
with samples BG-018(0-1), BG-028(0-1), and WF-05S(4-11). Positive sample results for
manganese were considered estimated, possibly biased high, and qualified "J" for the
affected samples since the recovery exceeded 120%. All results for mercury for the
affected samples were considered estimated, possibly biased low, with positive results
qualified "J" and nondetected results qualified "UJ" since the recovery fell below 80%.

Matrix Spike Recoveries

All the MS recoveries were within the 75-125% control limits and have
concentrations less than four times the spiking concentration with the exception of the
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recoveries for antimony (55.9%) associated with all soil samples. All sample results for
antimony were considered estimated possibly biased low, with positive results qualified "J"
and nondetected results qualified "UJ" since the recovery fell below the QC limit.

Laboratory Duplicate Precision

The precision of all of the analytes were compliant with the exception of aluminum,
arsenic, cadmium, nickel, and zinc associated with all soil samples. Validation quali-
fication was not warranted for these analytes for the affected samples with the exception
of cadmium. . Therefore, the cadmium results for the affected samples were considered
estimated with positive results qualified "J" and nondetected results qualified "UJ".

ICP Serial Dilution

QC serial dilution results for target metals were compliant except for cadmium,
nickel, and vanadium associated with all soil samples. Therefore, positive results greater
than ten times the instrument detection limit for the affected metal for these samples were
considered estimated and qualified "J".

Usability
All metals sample results were considered usable following data validation.
Summa

The quality assurance objectives for measurement data included considerations for
precision, accuracy, representativeness, completeness, and comparability. The metals data
presented by OB&G were 100% complete and all metals data were considered valid and
usable. The validated soil metals laboratory data are tabulated and presented in
Attachment A-2.
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TABLE 2.1-1
SUMMARY OF SAMPLE ANALYSES AND USABILITY
GROUNDWATER - BUFFALO COLOR

SAMPLE TCL TCL TCL
SAMPLE ID MATRIX DATE VOC SVOC PESTICIDE/PCB METALS® OTHER®
WF-02W Water 08/07/98 OK OK OK OK OK
BG-01W Water 08/07/98 OK OK OK OK OK
WEF-04W . Water 08/07/98 OK OK OK OK OK
TRIP BLANK Water 08/07/98 OK
WF-03W Water 08/10/98 OK OK OK OK OK
WE-05W Water 08/10/98 OK OK OK OK
WF-06W Water 08/10/98 OK OK OK OK
TRIP BLANK Water 08/10/98 OK
TOTAL SAMPLES: 8 6 6 6 4

NOTES: OK - Sample analysis considered valid and usable.
(1) - Sample analysis includes total and dissolved metals.

(2) - Sample analysis includes methane, nitrate, nitrite, nitrate-nitrite, and sulfate
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TABLE 2.1-2

TCL SEMIVOLATILE INTERNAL STANDARD (IS) OUTLIERS

GROUNDWATER - BUFFALO COLOR

Sample IS1 IS2 IS3 1S4 IS5 IS6

D Area Area Area Area Area Area
WF-04W * * * * * 68196
WF-04WRE * * * * 77241 43181
WF-03W * * * * * 45694
WEF-06W * * * * * 66056
WF-06WRE * * * * 71983 45156
INTERNAL STANDARD QC LIMITS

IS1 = 1,4-Dichlorobenzene-d4

IS2 = Naphthalene-d8

IS3 = Acenaphthene-d10

1S4 = Phenanthrene-d10

1S5 =Chrysene-d12 84930-339720 for WF-04WRE and WF-06WRE

IS6 = Perylene-d12 73251-293002 for WF-04W and WF-03W
81403-324612 for WF-04WRE, WF-06W, and WF-06 WRE

NOTES: * - Internal standard response within QC limits.
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TABLE 2.1-3

TCL PESTICIDE/PCB SAMPLE IDENTIFICATION OUTLIERS

GROUNDWATER - BUFFALO COLOR

SAMPLE ID COMPOUND %D
WEF-03WDL delta-BHC 161
Aldrin 469
Dieldrin 850
4,4-DDD - 225
4,4’-DDT 1150
Endrin Aldehyde 1074
Methoxychlor 27
WEF-02W Alpha-BHC 76
Aldrin 85
Endosulfan Sulfate 26
Endrin Ketone 797
BG-01W Aldrin 2694
Endrin 156
Endosulfan I 109
Endrin Aldehyde 37
Endosulfan Sulfate 1162
WF-04W Aldrin 46
Heptachlor epoxide 90
alpha-Chlordane 622
Dieldrin 310
4,4-DDT 29
Endosulfan Sulfate 625
Endrin Ketone 60
WE-03W Alpha-BHC 108
Aldrin 417
Dieldrin 251
4 4’-DDD ' 177
4 4-DDT 379
Endrin Ketone 5138
WE-05W Heptachlor Epoxide 100
gamma-Chlordane 567
Endosulfan II 200
WEF-06W gamma-BHC (Lindane) 1233
delta-BHC 422
Aldrin 52
Endrin 678 -
Ensodulfan II 29
4,4-DDT 153

NOTES: %D = Percent difference.
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TABLE 2.2-1

SUMMARY OF SAMPLE ANALYSES AND USABILITY

SOIL - BUFFALO COLOR

SAMPLE TCL TCL TCL

SAMPLEID MATRIX DATE VOCs SVOCs PESTICIDES/PCBs METALS OTHERY  FOOTNOTES
WF-025(12-14) Soil 8/3/98 OK
WF-025(6-16)  Soil 8/3/98 OK OK OK OK
WEF-038(10-12) Soil 8/4/98 OK
WF-03S(6-14)  Soil 8/4/98 NO OK OK OK 1
WF-045(8-10)  Soil 8/5/98 OK
WF-04S5(2-14)  Soil 8/5/98 NO OK OK OK 2
WF-055(6-8)  Soil 8/5/98 OK
WF-05S(4-11)  Soil 8/5/98 OK OK OK OK
WF-06S(2-4)  Soil 8/5/98 OK
WF-06S(3.5-8) Soil 8/5/98 OK OK OK OK
BG-018(0-1)  Soil 8/6/98 OK NO OK OK
BG-025(0-1) _ Soil 8/6/98 OK NO OK OK 2

TOTAL SAMPLES: 7 7 7 7 5

NOTES: (. Sample analysis includes pH.
OK -Sample analysis considered valid and usable.

NO - Sample analysis has noncompliance(s) resulting in unusable data. See appropriate footnote.

FOOTNOTES: 1 - Poor semivolatile internal standard responses.

2 - Poor semivolatile internal standard responses. Reanalysis considered OK.
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TABLE 2.2-2
TCL SEMIVOLATILE CONTINIUNG CALIBRATION OUTLIERS

SOIL - BUFFALO COLOR

CONTINUING

CALIBRATION

DATE - TIME FILE ID COMPOUND %D AFFECTED SAMPLES

8/12/98-12:17 E2443 2,4-Dinitrophenol -29.2 WF-035(6-14), WF-04S(2-14),
WE-058(4-11), WF-06S(3.5-8),
BG-015(0-1), BG-025(0-1)

8/13/98-13:33 E2463 Hexachlorocyclopentadiene 31.0 WF-02S(6-16), WF-04S(2-14)RE,

' WF-05S(4-11)RE, WF-06S(3.5-8)RE,
BG-01S(0-DRE, BG-025(0-1)RE

8/14/98-08:37 E2483 Hexachlorocyclopentadiene 36.9 WEF-06S(3.5-8)DL, WF-02S(6-16)RE

Benzo(g,h,i)perylene -27.3

NOTES: %D = Percent Difference.
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TABLE 2.2-3

TCL SEMIVOLATILE INTERNAL STANDARD (IS) OUTLIERS

SOIL - BUFFALO COLOR

Sample IS1 IS2 IS3 1S4 ISSs IS6

ID Area Area Area Area Area Area
WF-035(6-14) * * * * * 47989
WEF-045(2-14) * * * * 87055 39458
WF-055(4-11) * * * * * 77680
WF-065(3.5-8) * * * * * 54165
BG-025(0-1) * * * * 98602 44561
BG-01S(0-1) * * * 137429 35316 27748
WF-025(6-16) * * * * * 63547
WF-04S(2-149)RE * * * * 80045 46071
WF-05S5(4-11)RE * * * * * 56495
WF-06S(3.5-8)RE * * * * * 54863
BG-02S(0-1)RE * ' * * * 72464 40065
BG-01S(0-1)RE * * * 95887 35780 29839
WF-06S(3.5-8)DL * * * * * 80482
WEF-02S(6-16)RE * * * * 67252 46301
INTERNAL STANDARD QC LIMITS

1S1 = 1,4-Dichlorobenzene-d4
1S2 = Naphthalene-d8
1S3 = Acenaphthene-d10

1S4 = Phenanthrene~d10 144387-577548 for BG-01S(0-1),
127925-511698 for BG-01S(0-1)RE
1S5 = Chrysene-d12 105303-421210 for BG-01S(0-1), BG-02S(0-1), and WF-045(2-14)

84187-336746 for BG-01S(0-1)RE, BG-02S(0-1)RE, and WF-045(2-14)RE
84930-339720 for WF-025(6-16)RE

1S6 = Perylene-d12 97873-391490 for BG-01S(0-1), BG-02S(0-1), WF-03S(6-14), WF-045(2-14),
WEF-055(4-11), and WF-06S(3.5-8)
73251-293002 for WF-025(6-16), WF-04S(2-14)RE, WF-055(4-11)RE, WF-
06S(3.5-8)RE, BG-01S(0-1)RE, and BG-02S(0-1)RE
81403-325612 for WF-06S(3.5-8)DL and WF-025(6-16)RE

NOTES:  * - Internal standard response within QC limits.
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TABLE 2.2-4

TCL PESTICIDE/PCB SAMPLE IDENTIFICATION OUTLIERS

SOIL - BUFFALO COLOR

SAMPLE ID COMPOUND %DY
WF-02S(12-14)DL beta-BHC 323
, ~ © Alpha-Chlordane 1282
Endrin 141
Endosulfan II 467
Methoxychlor 408
Endrin ketone 757
WF-02S(12-14) beta-BHC 248
Heptachlor 31
delta-BHC 158
Heptachlor Epoxide 861
Endrin 40
Endosulfan IT 453
Methoxychlor 357
Endrin ketone 746
WEF-035(6-14)DL Heptachlor 1186
Dieldrin 1163
4,4’-DDD 42
Endosulfan I 7253
Endosulfan Sulfate 841
Methoxychlor 820
WF-035(6-14) alpha-BHC 1742
beta-BHC ‘ 227
Heptachlor 153
delta-BHC 280
Dieldrin 744
Endrin 38
4,4-DDD 64
Endosulfan IT 90809
Endosulfan Sulfate 900
Methoxychlor 820
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TABLE 2.2-4 (CONTINUED)

TCL PESTICIDE/PCB SAMPLE IDENTIFICATION OUTLIERS

SOIL - BUFFALO COLOR

SAMPLE ID COMPOUND %D
WF-04S(2-14)DL Heptachlor Epoxide 35
Endrin 26
Endosulfan Sulfate 475
WEF-04S(2-14) alpha-BHC 1090
Helpthachlor Epoxide 26
Endrin 47
Endosulfan IT 1588
Endosulfan Sulfate 243
WF-055(4-11)DL Heptachlor Epoxide 211
Endosulfan I 33
Endrin 945
4,4'-DDD 580
Endosulfan II 1900
Ensosulfan Sulfate 1452
WF-0558(4-11) delta-BHC 678
Heptachlor Epoxide 29
Dieldrin 2200
Endrin 500
4,4'-DDD 48
Endosulfan II 1127
WF-06S(3.5-8)DL Aldrin 373
Dieldrin 1400
4,4-DDD 106
Endosulfan II 67
Methoxychlor 56
WEF-06S(3.5-8) alpha-BHC 729
Heptachlor 33
Aldrin 33
Dieldrin 653
4,4’-DDD 109
Endosulfan II 455
Methoxychlor 67
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TABLE 2.2-4 (CONTINUED)

TCL PESTICIDE/PCB SAMPLE IDENTIFICATION OUTLIERS

SOIL - BUFFALO COLOR

SAMPLE ID COMPOUND %D®
BG-025(0-1)DL Heptachlor Epoxide 445
4,4’-DDE 878
Dieldrin 3996
BG-02S(0-1) beta-BHC 440
Aldrin 261
Heptachlor Epoxide 44
gamma-Chlordane 67
Dieldrin 498
Endrin 339
4,4’-DDD 97
Endosulfan Sulfate 39
Endrin Ketone 123
BG-01S(0-1)DL Hepthachlor Epoxide 208
gamma-Chlordane ; 114
4,4’-DDE 43
4.4’-DDD 1991
Endosulfan Sulfate 177
BG-01S(0-1) alpha-BHC 38
delta-BHC 700
Aldrin 3650
Heptachlor Epoxide 75
gamma-Chlordane 56
4,4-DDE 31
Dieldrin 1204
Endrin 100
4,4’-DDD 73
Endosulfan I 400
4,4’-DDT 338
Endosulfan Sulfate 212

NOTES: (1) - Percent difference.
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VALIDATED LABORATORY DATA
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ATTACHMENT A-1

VALIDATED LABORATORY DATA FOR GROUNDWATER
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AlliedSignal, Inc. SAMPLE ID BG-01W WF-02W WF-03W WF-04W WF-05W
Buffalo Color Area D Site LAB ID: J3617/43623/43628 | J3616/U3622/03627 | JITTUIITTINIITIS | J3618/43624/33629 J3TT413TT9
Validated Water Sample Data SOURCE: oB&G OB&G oBa&G oBaG OB&G
SDG: 8757/8780 SDG: 8757/8780 8757/8780 8757/8780 8757/8780 8757/8780
MATRIX: Water Water Water Water Water
SAMPLED: 8/7/198 8/7/198 8/10/98 8/7/198 8/10/98
VALIDATED: 9/4/98 9/4/98 98/4/98 9/4/98 9/4/98
CAS NO. JCOMPOUND UNITS:
74-87-3 |Chioromethane uglL 10U 10U 10U 10U 0V
74-83-8 |Bromomethane ug/L 10U 10U i0u 10U 10U
75-01-4  |Vinyl chloride ug. 10U 10U 10U U 00U
75-00-3 |Chioroethane ugll iU 10U 10U iU ou
75-08-2 1Methyiene chlotide ugll 10U 10U 00U iouU 10U
67-84-1 }Acetone ught 10 54 3J 3J 10U
75-150 |Carbon disulfide ug/L 10U 10U 10U 10U 10U
75354 [1,1-Dichlorosthene ug/l 10U 10U FRY) i0U 0V
75353 |1,1-Dichloroethane ug/lL 10U ou 10U iU 10U
540-69-0 |1,2-Dichloroethene (total) ug/lL U 10U 10U iou 10U
67-66-3 |{Chloroform ug/L i0ou E[RY) 10U 10U 10U
107-06-2 }1,2-Dichloroethane ugll 00U 10U 10U 10U 10U
78-83-3 |2-Butanone ugh 5J 2J 0ou 10U 10U
71556 |1,1,1-Trichloroethane uglL i0U 00U iU 00U 10U
§6-23-5 |Carbon tetrachloride ugh. 10U 10U 10U 1wou ouU
75-27-4 |Bromadichioromethane ugll 10U 10U 00U fou kD RY)
78-87-6 {1,2-Dichloropropane ugll 0ou 10U 10U 00U 10U
10061-01-}cis-1,3-Dichloropropene uglL 10U 10U 10U 10U 10U
79-01-6 |Trichloroethene uglt w0V ov 10U 00U i0uv
71-43-2 |Benzene uglt 12 49 68 12 11
124-48-1 |Dibromochloromethane ug/ll 10U 10U 10U 00U 10U
10061-02- {trans-1,3-Dichloropropene ugll 10U 10U 10U 10U 10U
79-00-8§ }1,1,2-Trichloroethane ug/l U 10U 10U 10U 10U
75-25-2  |Bromoform ug/lL v 10U 0ou 10U R RY)
108-10-1 |4-Methyl-2-pentanone ug/L R[1RV] 10U 10U 00U 10U
591-78-6 |2-Hexanone ught. 10U 10U 10U 10U 10U
127-18-4 |Tetrachloroethene uglL 10U 10U 10U i0U 10U
79345 |1,1,2.2-Tetrachloroethane uglt o0V 10U 0u 10U 0ou
108-88-3 {Toluene ugh. 0ou 5J 10U 10U 10U
108-90-7 |Chiorobenzene ugll 57 22 130 67 220
100-41-4 |Ethylbenzene ug/l 10U 10U 10UV 10U 10U
100-42-§ |Styrene uglL 1ou 10U iou LAY 10U
1330-20-7 | Xylene (total) ug/L 10U 9J 10U 10U 11
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AlliedSignal, Inc. SAMPLE ID: BG-01W WF-02W WF-03W WF-04W WF.05W
Buffalo Color Area D Site LAB ID: J3B17M3623/J3628 | J3616/J3622/43627 | SITTAIITTINIITIS | J3618/13624/13629 J3TT4LI3TTO
Validated Water Sample Data SOURCE: OB&G OoBAG OB&G 0B&G 0BAG
SDG: 8757/8780 SDG: 8757/8780 8757/8780 8757/8780 875718780 8757/8780
MATRIX: Water Water Water Water Water
SAMPLED: 8/7/88 877198 8/10/38 8/7/188 8/10/98
VALIDATED: 9/4/98 8/4/98 9/4/88 8/4/98 9/4/98
CAS NO. |[COMPOUND UNITS:
111-444 |[bis(2-Chloroethyf)ether ug/ll 11UV 11U 10U 00U 10U
108-85-2 |Phenol ug/l 3J 4J 2J 4J iU
95.57-8 |2-Chiorophenol ug/L. 2J 11U 1Hou 10U 10U
541-.73-1 |1,3-Dichlorobenzene ug/ll 2J 11U 3J 10U 10U
106-46-7 }1,4-Dichlorobenzene ug/l 13 11U 3Jd gJ 10U
95.50-1 11,2-Dichlorobenzene ugh 11U ARV 104J 35 10U
108-60-1 |2,2"-oxybis(1-Chioropropane) uglt 1Mu 11U 10U 10U 0u
95-48-7  |2-Methylphenol ugll 11 U 10U 10U 10U
67-72-1 jHexachloroethane uglL 11U 1"y 10U 10U ou
621-64-7 |N-Nitroso-di-n-propylamine ug/L 11U 11U 10U 00U ou
106-44-5 |4-Methyiphenol ug/ll 3J 11U 14 1J 2J
98-85-3 |Nitrobenzene ugll 11U 11U i0U 10U ou
78-59-1 sophorone uglL 11U My RV RY) 10U 10U
88-75-5 |2-Nitrophenol uglL 11U 11U 10U 10U VU
105-67-8 |2,4-Dimethylphenol ug/L 6J 15 10U U 4J
111-91-1 {bis(2-Chloroethoxy)methane uglt 11U IR RY) v 10U 10U
120-83-2 |2 4-Dichlorophenol ugh 11U LRV 10U 10U 10U
120-82-1 }1,2,4-Trichlorobenzene ug 11U 1My 1J 10U 10U
91-20-3 {Naphthalene ugL 2J 44 180 10 3J
106-47-8 }4-Chloroaniline uglL 11U 72 110 3 22
87-683 |Hexachlorobuladiene ugll 11U 11U iou 10U 10U
59-50-7 |4-Chioro-3-methy) ug/lL 11U 11U 10U U 0oV
91-57-6  |2-Methyinaphthalene uglt 8J 4J 00U 10U 10U
77-474 |Hexachlorocyclopentadiene uglL "W 11 Ud 10 UJ 10 W 10 W
88-06-2 }2,4,6-Trichlorophenol uglL 11U 11U 10U 10U 10U
95-85-4  |2,4,5-Trichlorophenol ugll 27U 26V 25U 25U 26U
91-58-7 |2-Chloronaphthalene uglt. EERY 11Uy 00U 10U 24
88-744 |2-Nitroaniline ug/l 27V 26U 25U 25U 28U
208-96-8 [Acenaphthylene ugll 11U "My U 10U 10U
131-11-3 |Dimethyl phthalate ugll 1Mu 11U 0ou 10U 10U
606-20-2 |2,6-Dinitrotoluene ug/ll 1Mu 11U 10U 10U H0ou
83-32-9 ug/L 2J 3J 1J iU 10U
99-03-2 |3-Nitroaniline ug/l 27U 26U 25U 2J 26U
51-28-5 |2 4-Dinitrophenol uglt 27U 26U 25U 25U 26U
132-64-9 |Dibenzofuran ugl 11U 2J 14 U 10U
121-14-2 ]2,4-Dinitrofoluene uglL 11U 1y 00U 2J 10U
100-02-7 |4-Nitrophenol ug/L 27U 26U 25U 25U 26U
86-73-7 |Fluorene ug/l 11U 34J 2J 74 10U
7005-72-3 |4-Chlorophenyl phenyl ether uglt 11U 11U 10U 0U 10U
84-66-2 |Diethyl phthalate ug/lL 11y 11U 10U 10U 10U
100-01-6 J4-Nitroaniline ug/lL 27U 26U 25U 25U 26U
§34-52-1 |4,6-Dinitro-2-methylphenol uglL 27U 26U 25U 25U 26U
86-30-6 |N-Nitrosodiphenylamine ugll 6J 76 37 12 10U
101653 |4-Bromophenyl phenyl ether uglL LA RY) 1y 10U 10U 10U
118-74-1 |Hexachlorobenzene ugl 11U 11U 10U 10U 10U
87-86-6 |Pentachloropheno! uglL 27V 26U 25U 25U 26U
85-01-8 |Phenanthrene ug/l 3J 3J 2J 10U 00U
120-12-7 |Anthracene uglt Mu 1My 10U ic U 10U
84-74-2 |Di-n-butyl phthalate ught 11U 11U 10U oV 10U
86-74-8 |Carbazole ug/ll 14 5J 2J wou 10ou
206-44-0 (Fiuoranthene ugll 11U 1J 2J 10U 10U
128-00-0 |Pyrene ug/L 11U 11U 24 0U 00U
85-68-7 |Butyl benzyl phthalate uglt 11U 11U 10U 10U i0U
91-94-1  (3,3'-Dichlorobenzidine ug/L 11UV 11U 10U 10U 10U
56-55-3 [Benzo[a]anthracene ugh 11U 11U nou 0V 10U
218-01-8 {Chrysene ug/ll 11U 11U 2J 0oU 10U
117-81-7 |bis(2-Ethylhexyf)phthalate ugll 11U 11 2J 43 00U
117-84-0 |Di-n-octyl phthalate ugll 11UV 11U 30U 10 W 00U
205-99-2 |Benzo[blfluoranthene ug/l RRRY 11U 30U 0w 10U
207-08-8 |Benzofkifluoranthene ug/L 11U 11U 30U 10 W 10U
50-32-8 |Benzofa]pyrene ug/l. 11U 11U 30U 10 W 10U
193-39-5 |indenof{1,2,3-cd]pyrene uglt 1Mu 1y 30U 10 W 10U
53-70-3 |Dibenzfa hlanthracene uglL 1V 11U 30U 0w 10U
191-24-2 |Benzo[g,h.i]perylene ug/L 11U 11U 30 U 10 UJ 10U

P\732121\DBASE32121val.xls - WATERS
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AlliedSignal, Inc. SAMPLE ID: BG-01W WF-02wW WF-03W WF-04W WF-05W
Buffalo Color Area D Site LAB ID: J361TMU3E2UII628 | J3616/I3622003627 | JATTAIITTIITT8 | J3618/33624/03629 | J3T7443T78
Validated Water Sample Data SOURCE: OB&G OBG 0B&G OB&G OB&G
SDG: 8757/8780 SDG: 8757/8780 8757/8780 8757/8780 8757/8780 8757/8780
MATRIX: Water Water Water Water Water
SAMPLED: 8/7/198 8/7/198 8/10/98 8/7188 8/10/98
VALIDATED: 9/4/98 8/4/98 9/4/98 9/4/98 8/4/98
CAS NO. |COMPOUND UNITS:
319-84-6 |alpha-BHC ug/L 0051 U 0.017 J 0.0037 JN 0.052 U 0.051 U
319-85-7 |beta-BHC ug/t 0051 U 0.051 U 0.051 U 0052 U 0.051 U
318-86-8 |delta-BHC ug/L 0.051 U 0051 U 0.051 U 0.052 U 0014 J
58-89-8 |gamma-BHC (Lindane) ug/L 0.051 U 0051 U 0.051 U 0.052 U 0.051 U
76-44-8 |Heptachlor ug/l 0051 U 0051 U 0.051 U 0052 U 0.051 U
309-00-2 |Aldrin ugll 0.00068 JN 0054 J 0.012 JN 0.026 J 0051 U
1024-57-3 {Heptachlor epoxide ug/L 0.069 0051 U 0.54 0.029 J 0.002 JN
959-88-8 |Endosuffan i ug/l 0051 U 0.019 J 0.051 U 0052 U 0.051 U
60-57-1 |Dieldrin ugll 01U 01U 0.074 JN 0.039 JN 01U
72-55-9 |4,4-DDE ug/L 01U 01U 01U [VR V] 01U
72-20-8 |Endrin ug/L 0.018 JN ['R WV] 01U 01U o1Uu
33213-65-|Endosutfan # ugl. 0.0045 JN oty 01V 01U 0.0025 JN
72-54-8 |4,4-DDD ugh 01U 01U 0.026 JN o1y [LRRY]
1031-07-8 |Endosulfan sulfate ug/L 0.0042 JN 0.038 J 01U 0.04 UN 01U
50-28-3 |4,4'-DDT ug/ll 01U c1U 0.0084 JN 0093 J 0.0085 J
72-43-5 |[Methoxychlor ugll 051U 05t U 051 U 052U 051U
53494-70- |Endrin ketone ugl. 01U 0.028 UN 0.021 JN 014 01UV
7421-36-3 |Endrin aldehyde ug/l 0.03J ['R V] 01U [\R Y] 01U
5103-71-8|alpha-Chiordane ug/l 0051 U 0.051 U 0.051 U 0.018 JN 0.051 U
5103-74-2 [gamma-Chlordane ugll 005t U 005t U 0.051 U 0052 U 0.0024 JN
8001-35-2 | Toxaphene ugh. 51U 51U s1U 52U 51U
12674-11-)Arocior-1016 ugll 1U 1U 1U 1U 1U
11104-28-|Aroclor-1221 ug/l 2U 2U 2U 21U 2U
11141-16-]Arocior-1232 uglL 1U 1U 1vU 1U 1V
53469-21-|Aroclor-1242 ug/lL 1U 1U 1U 1U 1U
12672-29-|Aroclor-1248 ug/l 1U iU 1U 1U 1U
11097-69- |Aroclor-1254 ug/l 1U 1u 1U 1U 1U
11096-82-|Aroclor-1 ugfl 1y 1U 1U 1U 1U
INETALS:
7429-90-5 |Aluminum ug/ll 6750 145 J 1210 770 458
7440-36-0 |Antimony ugll 44J 3274 101 24 90.8
7440-38-2 [Arsenic ugl 39.6 165 37.7 454 545
7440-38-3|Barium ug/lL 400 716 J 158 J 684 J 166 J
7440-41-7 |Beryilium ugll 054 J 144 0334 021J 012U
7440-43-8]Cadmium uglL 14 16J 123 3J os Vv
7440-70-2 |Calcium ug/l 238000 155000 486000 438000 333000
7440-47-3 |Chromium ugll 54.8 362 18400 375 233
7440-48-4 |Cobalt ug/l 784 23U 324 23U 23U
7440-50-8{Copper ug/lL 545 2194 1330 109 724
7439-89-6 [lron ugll 25100 2950 61600 28600 1550
7439-92-1]Lead ugll 119 882 1060 163 4.5
7439-85-4 |Magnesium ugll 43000 18500 53400 80500 66700
7439-96-5 |Manganese ug/lL 1710 271 1880 - 1920 514
7438-97-6 |Mercury uglL 0554 16 J 56J 1.5J 0.09 UJ
7440-02-0Nicket ug/t 2234 954J 46.4 432 16 J
7440-09-7 |Potassium ug/l. 17300 17400 31700 17600 42800
7782-49-2 |Selenium ug/lL 49J 48 U 48 U 48U 48 U
7440-22-4|Silver uglL 11U 11U 11U 11U 11U
7440-23-5|Sodium ug/l. 63100 114000 132000 127000 97300
7440-28-0|Thallium ugll 74U 74U 74U 74U 74U
7440-62-2 |Vanadium ug/l 234J 234 135 J 384J 214
7440-66-6 |Zinc ug/l 177 127 2570 2910 30.8
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';—\JTiedSignal. Inc. SAMPLE ID: BG-01W WF-02W WF-03W WF-04W WF-05W
Buffalo Color Area D Site LAB ID: J3E1TII3623II628 | JI616/I3622/43627 | JITTIITTIIZTTS | J3618/J3624/53629 JT7AII3TTR
Validated Water Sample Data SOURCE: OB&G 0B&G oB&G 0B&G oB&G
SDG: 8757/8780 SDG: 8757/8780 8757/8780 8757/8780 8757/8780 8757/8780
MATRIX: Water Water Water Water Water
SAMPLED: 8/7/98 8/7/98 8/10/98 8/7/98 8/10/98
VALIDATED: 9/4/98 8/4/98 9/4/98 8/4/98 8/4/98
ug/L 4334 30J 17.7 4 368 J 158 U
ugh. 4J 281 J 45 J 414 424
ugll 303 16.1 42U 42U 42U
ug/lL 390 75.7J 6.6 J 38.1J 143 J
uglL 012U 012U 0.15J 0.14J 0.12U
ugll 049 U 049 U 11J 114 048 U
uglt 232000 168000 485000 469000 315000
uglL 83J 834J 16.6 136 984J
ug/l 64J 23U 23U 39J 23U
ugh. 34J 38J 084 U 4.7J 134
ugll 7580 2250 20900 21800 239
uglL 18U 6.7 18U 214 18U
ugll 39500 22700 54500 86700 63100
ugll 1250 292 1650 1840 447
ug/ll 0.08 W 085 J 0.09 W 0.09 UWJ 0.09 UJ
ugll 614 754 14U 34984 14U
uglL 17000 20700 34500 18300 44300
ught 48 U 48 U 48 U 48 U 48 U
ugll 11V 11U 11U 11U 11U
ugll 66700 135000 137000 135000 91300
ug/l 74U 74U 74U 74 U 74U
ugh 264 114 069 U 194 069 U
ught 8.8 J 26 634 2600 254
mg/L 3 2 0.4 02
mglL 0.66 0.08 005U 0.16
Nitrite nitrogen mg/lL 0.12 005U 005U 005U
Nitrite-nitrate nitrogen mg/lL 0.78 0.08 0.05 U 0.16
Sulfate-B mg/lL 33 280 1000 930
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AlliedSignal, Inc. SAMPLE ID: WF-06W QC Trip Blank { QC Trip Blank
Buffalo Color Area D Site LAB ID: J3775/J3780 J3618/J3626 RTTARTIT
Validated Water Sample Data SOURCE: OB&G 0BG OB&G
SDG: 8757/8780 SDG: 8757/8780 8757/8780 8757/8780
MATRIX: Water Water Water
SAMPLED: 8/10/98 8/7/98 8/10/98
VALIDATED: 9/4/98 9/4/88 9/4/98
CAS NO. |COMPOUND UNITS:
VOLATHES:
74-87-3 loromethane uglt i0U 00U 10U
74-83-9 |Bromomethane ug/L 10U 10U 10U
75-01-4 |Vinyt chloride ugh. 10U 10U oy
75-00-3 [Chioroethane ug/L 10U U 10U
75-08-2  |Methylene chloride ug/L 10U 10U 10U
67-64-1 |Acetone uglt 4J 10U 10U
75-150 {Carbon disulfide ugh 10U 10U 10U
75-35-4 |1,1-Dichloroethene ug/L U 10U 10U
75-35-3 |1,1-Dichloroethane ug/L 10U 10U 10U
540-59-0 |1,2-Dichloroethene (total) uglL 10U 0ou 10U
67-66-3 |Chioroform ug/L 10U 00U 0V
107-06-2 {1,2-Dichloroethane ug/L U FLRY 10U
78-93-3 |2-Butanone ug/l R RV 10U 00U
71-85-6 {1,1,1-Trichlorosthane ugll 10U 10U 10U
56-23-5 |Carbon tetrachloride ug/l 10U U H0U
75-27-4 {Bromodichioromethane uglL 10U 10U 10U
78-87-5 {1,2-Dichloropropane ug/l 10U 00U 10U
10061-01-}cis-1,3-Dichloropropene ug/l 10U iU 10U
78-01-6 |Trichloroethene ug/L 10U 10U 10U
71-43-2 {Benzene ug/t. 14 w0y wou
124-48-1 |Dibromochloromethane ug/L 10U 0ou 10U
10061-02- [trans-1,3-Dichloropropene ug/l 10U 10U 10U
79-00-5 |1,1,2-Trichloroethane ug/L 0u 10U 10U
75-25-2 |Bromoform ug/t. 10U iou 10U
108-10-1 |4-Methyil-2-pentanone ug/L 10U 00U 10U
591.78-6 |2-Hexanone ug/t. FLRY 10U 10U
127-18-4 |Tetrachloroethene ug/l 10U nou 10U
79-34-5 {1,1,2,2-Tetrachloroethane ug/l 10U 00U ou
108-88-3 |Toluene ugll. 10U 10U 10U
108-80-7 |Chlorobenzene ug/l 1000 10U 10U
100-41-4 |Ethylbenzene ug/l 10U QU 10U
100-42-5 [Styrene ug/l v 0u U
1330-20-7 | Xylene (total) ug/L 10U 10U 10U
PA732121\DBASE\32121val xis - WATERS 9/22/98




AlliedSignal, inc. SAMPLE ID: WF-06W QC Trip Blank | QC Trip Blank

Buffalo Color Area D Site LAB ID: J3TTSI3T0 J3618413626 J3TT20337T7

Validated Water Sample Data SOURCE: 0B&G OBL&G oBaG

SDG: 8757/8780 SbG: | 8757/8780 8757/18780 8757/8780
MATRIX: Water Water Water
SAMPLED: 8/10/98 8/7/188 8/10/98
VALIDATED: 9/4/98 9/4/98 9/4/98

CAS NO. [COMPOUND UNITS:

111444 |bis(2-Chioroethyljether ugll 10U

108-85-2 |Phenol ugh 24

95.-57-8 [2-Chlorophenol ug/. 6J

541-73-1 ]1,3-Dichlorobenzene ug/L 00U

106-46-7 |1,4-Dichlorobenzene ugll 84J

95-50-1  |1,2-Dichlorobenzene ug/l 5J

108-60-1 {2,2-oxybis(1-Chioropropane) uglL 00U

95-48-7 |2-Methyiphenol ugll ou

67-72-1 |Hexachloroethane uglt iU

621-64-7 |N-Nitroso-di-n-propylamine ugl. 10U

106-44-5 |4-Methylphenal ug/l 2J

98-95-3 [Nitrobenzene ugll. 10U

78-59-1 |isophorone ugl 10U

88-75-5 |2-Nitrophenol uglL ouU

105-67-8 {2,4-Dimethyiphenol ug/l 2J

111-91-1 |bis(-Chioroethoxy)methane ug/lL U

120-83-2 {2,4-Dichlorophenol ugh fou

120-82-1 |1,2,4-Trichlorobenzene uglt 10U

91-20-3 {Naphthalene ugl 3J

106-47-8 [4-Chloroaniline ugll 9J

87-68-3 |Hexachlorobutadiene uglL 10U

5§9-50-7 |4-Chloro-3-methyiphenc! ug/ll 0U

91-57-6  |2-Methyinaphthalene ug/L 10U

77-47-4 [Hexachlorocyclopentadiene ug/L 10 W

88-06-2  }2,4,6-Trichlorophenol ug/L 10U

95-85-4  |2,4,5-Trichlorophenol uglL 26U

91-88-7 {2-Chloronaphthalene uglL U

88-74-4 |2-Nitroaniline uglt. 26U

208-96-8 |Acenaphthylene ug/l. 10U

131-113 |Dimethyl phthalate ug/L 10U

606-20-2 |2,6-Dinitrotoluene ug/ll ou

83328 |Acenaphthene ugll U

99-09-2 |3-Nitroaniline ug/l 26U

51-28-5 [2,4-Dinitrophenol ug/L 26U

132-64-8 {Dibenzofuran ug/L 10U

121-14-2 |2, 4-Dinitrotoluene ugL 0ou

100-02-7 {4-Nitrophenol ug/ 26 U

86-73-7 [|Fluorene uglt 10U

7005-72-3{4-Chlorophenyl phenyl ether ug/L 10U

84-66-2 |Diethyl phthalate ug/L ou

100-01-6 |4-Nitroaniline ugl 26 U

534-52-1 14,6-Dinitro-2-methylphenol ug/t. 26U

86-30-6 [N-Nitrosodiphenylamine ug/L o0u

101-85-3 |4-Bromophenyl phenyl ether ug/L U

118-74-1 |Hexachlorobenzene uglt ouU

87-86-5 |Pentachlorophenol ug/. 26 U

85-01-8 |Phenanthrene ug/lL 10U

120-12-7 {Anthracene ug/l 0ou

84-74-2 |Di-n-butyl phthalate ugl. iU

86-74-8 |Carbazole ugiL 00U

206-44-0 |Fluoranthene ug/L 10U

129-00-0 {Pyrene ug/lL 10U

85-68-7 |Butyl benzyl phthalate ug/l iou

91-84-1  |3,3"-Dichlorobenzidine ug/l 10U

56-55-3 |BenzofaJanthracene ug/t 10U

218-01-9 [Chrysene ug/L 10U

117-81-7 )bis(2-Ethylhexyl)phthalate ug/t iou

117-84-0 |{Di-n-octyl phthalate ug/t 10U

205-99-2 |Benzo[blfluoranthene ugfl 10 WJ

207-08-9 |Benzoklfluoranthene ug/L 10 W

50-32-8 |Benzo[a]pyrene ug/L 10 U

193-39-5 |indeno{1,2,3-cd]pyrene ug/t 10 UJ

53-703 |Dibenz{a,hjanthracene ug/L 10 UJ

191-24-2 {Benzolg,h,i]perylene ug/L 10 UJ
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AlliedSignal, inc. SAMPLE 1D: WF-06W QC Trip Blank { QC Trip Biank

Buffalo Color Area D Site LAB ID: J3775/43780 J3618/53626 J3TTRABTTT
Validated Water Sampile Data SOURCE: 0OB&G oB&G oB&G
SDG: 8757/8780 SDG: 8757/8780 8757/8780 8757/8780
MATRIX: Water Water Water
SAMPLED: 8/10/98 877198 8/10/98
VALIDATED: 9/4/98 9/4/98 9/4/98
UNITS:
ug/lL 0053 U
ugll 0.053 U
ug/l 0.0023 JN
58-89-8 lgamma-BHC (Lindane) ug/l. 0.0021 JN
76-44-8 |Heptachlor uglL 0053 U
309-00-2 |Aldrin ug/L 0.025J
1024-57-3 |Heptachlor epoxide ugllL 0.053 U
959-88-8 {Endosulfan| ugll 0.053 U
60-57-1 |Dieldrin ugll. 011U
72-55-9 |4,4-DDE uglL 011U
72-20-8 {Endrin uglt 0.018 JN
33213-65-|Endosulfan Il ug/l 0.0035 J
72-54-8 |4,4-DDD ug/l LAERY
1031-07-8 |Endosulfan sulfate ugll. 0.11 U
50-29-3 |4,4-DDT ug/l 0.0015 JN
72435 [Methoxychior ug/L 0.53 U
53484-70-|Endrin ketone ugll 011 U
7421-36-3|Endrin aldehyde ugll 011U
5103-71-8 jalpha-Chlordane uglt 0.053 U
5103-74-2 Jgamma-Chlordane ug/l 0053 U
8001-35-2 | Tt ugllL 53U
12674-11-|Aroclor-1016 ug/l 11U
11104-28-|Aroclor-1221 ugll 21U
11141-16-|Aroclor-1232 ug/l 11U
53469-21-}Aroclor-1242 ugll 11U
12672-29-{Arocior-1248 ug/L 11U
11097-68- |Aroclor-1254 ugll 11U
11096-82- ug/l 11U
ug/l 362
uglL 46 J
uglt 574
uglt. 717Jd
ug/L 0.13J
ug/l 043 U
ug/L 200000
ug/L 984J
ug/t. 23U
uglL 125J
ug/ll. 1400
ug/l 214
ug/L 23200
ugiL 467
ug/L 0.09 W
uglt 234
ug/l 24800
7782-48-2 |Selenium ug/L 6.5
7440-22-4Siiver ug/ll 11U
7440-23-5{Sodium ug/l 319000
7440-28-0|Thallium ug/ll 74U
7440-62-2 |Vanadium ug/l. 116 J
7440-66-6 |Zinc ug/l 375
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AlliedSignal, Inc. SAMPLE ID: WF-06W QC Trip Blank | QC Trip Blank
Buffalo Color Area D Site LAB 1D: 3776443783 3619453626 BTTURTIT?
Validated Water Sample Data SOURCE OB&G OB&G oB&G
SDG: 8757/8780 SDG: 8757/8780 8757/8780 8757/8780
MATRIX: Water Water Water
SAMPLED: 8/10/98 8/7/98 8/10/98
VALIDATED: 9/4/98 9/4/98 8/4/98
CAS NO. |JCOMPOUND UNITS:
7429-80-5 |Aluminum ugh 1334
7440-36-0 jAntimony ug/L 45J
7440-38-2 |Arsenic ugh. 46 4
7440-39-3|Barium ugl 655 J
7440-41-7 |Beryllium ug/L 0.14 J
7440-43-9|Cadmium uglt 049 U
7440-70-2 |Calcium ugl 194000
7440-47-3]Chromium ugl 99J
7440-48-4 [Cobalt ugh 23U
uglh 6J
ugh. 830
uglL 18U
uglL 21700
uglt 442
ugll 0.09 W
ugl 2J
ugh 27900
ugl 52
uglL ity
ug/L 348000
uglL 74UV
ug/L 123 J
ugl. 20
mg/L 0.002 U 0.002 U
mg/.
mgiL
Nitrite-nitrate nitrogen mg/L
Sulfate-B _mgh
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ATTACHMENT A-2

VALIDATED LABORATORY DATA FOR SOIL

PARSONS ENGINEERING SCIENCE, INC,

PARESSYRONVOL1:P:\732121\WP\32121R01.DOC
DECEMBER 17, 1996

2-26



[AlhedSignal, Inc. SAMPLE ID: BGO1S BG02S WF025 WF-025 WF-035
Buffalo Color Area D Site DEPTH: ©-1) ©-1) (12-14) (6-16) (10-12)
Validated Soil Samples LAB ID: J3372/03373 | J3370/J3371 J3126 J31271J3131 Ja128
SDG: 8690/8737 SOURCE: 0B&G 0BG 084G 0BG 0BG
SDG: 8690/8737 8690/8737 8690/8737 B690/8737 8690/8737
MATRIX: soiL. SoiL soiL SolL SoiL
SAMPLED: 8/6/98 8/6/98 8/3/98 8/3/98 8/4/98
VALIDATED: 9/4/98 9/4/98 9/4/98 5/4/98 9/4/98
74873 [Chioromethane ug/Kg 12V 14U 34U 17U
74639 |Bromomethane ug/Kg 12U 14U 34U 17U
75-01-4  |Vinyl chioride ug/Kg 12U 14U 34U 17U
75-00-3 |Chioroethane ug/Kg 12V 14U 34U 17U
75-09-2 |Methylene chioride ug/Kg 12U 14U 34U 17U
67-64-1 |Acetone ugKg 124 10J 4 24
75-150 |Carbon disulfide ug/Kg 12U 14U 34U 17U
75-35-4 [1,1-Dichloroethene ug/Kg 12U 14U 34U 17U
75353 |1,1-Dichloroethane ug/Kg 12U 14U 34U 17v
540-58-0 |1,2-Dichloroethene (total) ug/Kg 12U 14U 34U 17U
cis-1,2-Dichlorosthene ug/Kg 12U 14U 34U 17U
trans-1,2-Dichloroethene ug/Kg 12U 14U 34U 17U
67-66-3 |Chiloroform ug/Kg 12U 14U 34U 17U
107-06-2 |1,2-Dichioroethane ug/Kg 12U 14U 34U 17U
78-3-3 |2-Butanone vg/Kg 2 4J 79 24
71558 |1,1,1-Trichloroethane ug/Kg 122U 14U 34U 17U
56-23-5 |Carbon tetrachloride ug/Kg 12UV 14U 34U 17U
75-27-4 |Bromodichloromethane ug/Kg 12U 14U 34U 17U
78-87-5 |1,2-Dichloropropane ug/Kg 12V 14U M4 17U
10061-01-|cis-1,3-Dichloropropene ug/Kg 12U 14U 34U 17U
79016 [Trichlorosthene ug/Kg 12U 14U 34U 17U
71-43-2 |Benzene ug/Kg 122U 14U 170 61
124-48-1 |Dibromochloromethane ug/Kg 22U 14U 34U 17U
10061-02- {trans-1,3-Dichloropropene ug/Kg 22U 14U 34U 17U
78-005 |1,1,2-Trichioroethane ug/Kg 12UV 14U 34U 17U
75-25-2 |Bromoform ug/Kg 12U 14U £VET} 17U
108-10-1 |4-Methyl-2-pentanone ug/Kg 12U 14U 34U 17U
591-78-6 j2-Hexanone ug/Kg 12U 1MW MU 17U
127-18-4 |Tetrachloroethene ug/Kg 12UV 14U 34U 17U
78-34-5  [1,1,2,2-Tetrachioroethane ug/Kg 12U 14U 34U 17U
108-88-3 [Toluene ug/Kg 2J 14U 62 64
108-90-7 |Chiorobenzene ug/Kg 24 14U 70 220
100-41-4 |Ethylbenzene ug/Kg 12U 14U 144 24
100425 |Styrene ug/Kg 12U 14U 34Uy 17U
1330-20-7}Xylene (total) ug/Kg 12U 14U 150 5J

P:A732121\DBASE\32121val.xls - SEDIMENTS 9/22/98



AlliedSignal, inc. SAMPLE 1D: BG-01S BG-028 WF-02S8 WF-028 WF-03S

Buffalo Color Area D Site DEPTH: 019 ©-1) (12-14) (6-16) (10-12)

Validated Soil Samples LAB ID: J3372/J3373 J3370/J3371 J3126 J3127/J3131 J3128

SDG: 8690/8737 SOURCE: OB&G OBaG OoB&G OB4&G oB&G
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOIL SOt SOIL SOIL SOIL
SAMPLED: 8/6/98 8/6/98 8/3/98 8/3/98 8/4/98
VALIDATED: 9/4/98 9/4/98 8/4/98 9/4/98 9/4/98

CAS NO. |COMPOUND UNITS:

111-44-4 |bis(2-Chloroethyl)ether ug/Kg 440 U 510 U 4500 U

108-95-2 |Phenol ug/Kg 440 U 510 U 4500 U

95-57-8 |2-Chlorophenol ug/Kg 440 U 510U 4500 U

541-73-1 |1,3-Dichlorobenzene ug/Kg 440 VU 510U 4500 U

106-46-7 |1,4-Dichlorobenzene ug/Kg 724 510 U 4500 U

95-50-1 [1,2-Dichlorobenzene ug/Kg 440 U 510 U 4500 U

108-60-1 |2,2"-oxybis(1-Chloropropane) ug/Kg 440 U 510U 4500 U

95-48-7  |2-Methyiphenol ug/Kg 440U 510UV 4500 U

67-72-1 |Hexachloroethane ug/Kg 440 U 510 U 4500 U

621-64-7 |N-Nitroso-di-n-propylamine ug/Kg 440 U 510U 4500 U

106-44-5 | ug/Kg 440 U 88 J 4500 U

98-85-3 |Nitrobenzene ug/Kg 440 U 510U 1200 J

78-59-1 |isophorone ug/Kg 440 U 510U 4500 U

88-755 |[2-Nitrophenol ug/Kg 440V 510 U 4500 U

105-67-9 ]2,4-Dimethylphenol ug/Kg 440 U 510 U 4500 U

111-91-1 |bis(2-Chloroethoxy)methane ug/Kg 440 U 510 U 4500 U

120-83-2 {2,4-Dichlorophenol ug/Kg 440 U 510 U 4500 U

120-82-1 |1,2,4-Trichlorobenzene ug/Kg 440 U 510V 4500 U

91-20-3 |Naphthal ug/Kg 160 J 5oV 7200

106-47-8 |4-Chloroaniline ug/Kg 440 U 510 U 890 J

87-68-3 |Hexachiorobutadiene ug/Kg 440 U 510U 4500 U

58-50-7 |4-Chloro-3-methyiphenol ug/Kg 440 U 510 U 4500 U

91-57-6 [2-Methyinaphthalene ug/Kg 440 U 510 U 1400 J

77-47-4 |Hexachlorocyclopentadiene ug/Kg 440 U 510U 4500 WJ

88-06-2 [2,4,6-Trichlorophenol ug/Kg 440 U S10U 4500 U

95-85-4 [2,4,5-Trichlorophenot ug/Kg 1100 U 1300 U 11000 U

191-58-7 |2-Chloronaphthalene ug/Kg 440 U 510U 4500 U

88-74-4 |2-Nitroaniline ug/Kg 1100 U 1300 U 3500 J

208-96-8 |Acenaphthylene ug/Kg 440 U 510U 4500 U

131-11-3 |Dimethyl phthalate ug/Kg 440 U 510 U 4500 U

606-20-2 {2,6-Dinitrotoluene ug/Kg 440 U 510U 4500 U

83-32-9 |Acenaphthene ug/Kg 2104 510U 640 J

98-08-2 |3-Nitroaniline ug/Kg 1100 U 1300 U 2000 J

51-28-5 |2,4-Dinitrophenol ug/Kg 1100 UJ 190 J 11000 U

132-64-9 |Dibenzofuran ug/Kg 150 J 510U 980 J

121-14-2 |2 4-Dinitrotoluene ug/Kg 440 U 510 U 2400 J

100-02-7 |4-Nitrophenol ug/Kg 1100 U 1300 U 11000 U

86-73-7 |Fluorene ug/Kg 160 J 60 J 1100 J

7005-72-3|4-Chlorophenyl phenyl ether ug/Kg 440 U 510U 4500 U

84-66-2 |Diethyl phthalate ug/Kg 440 U 510 U 4500 U

100-01-6 {4-Nitroaniline ug/Kg 1100 U 1300 U 11000 U

534-52-1 |4,6-Dinitro-2-methylphenol ug/Kg 1100 WJ 1300 U 11000 U

86-30-6 |N-Nitrcsodiphenylamine ug/Kg 440 UJ 510 U 3900 J

101-55-3 |4-Bromophenyl pheny! ether ug/Kg 440 UJ 510U 4500 U

118-74-1 |Hexachlorobenzene ug/Kg 440 W 510U 4500 U

87-86-5 |Pentachiorophenol ug/Kg 1100 UJ 270 J 11000 U

85-01-8 |Phenanthrene ug/Kg 790 J 470 J 5500

120-12-7 {Anthracene ug/Kg 190 J 84 J 1800 J

84-74-2 |Di-n-butyl phthalate ug/Kg 440 UJ 510 U 4500 U

86-74-8 |[Carbazole ug/Kg 130 J 510 U 660 J

206-44-0 {Fluoranthene ug/Kg 880 J 650 5500

129-00-0 |Pyrene ug/Kg 1900 J 1100 J 6700

85-68-7 [Butyl benzyl phthalate ug/Kg R 510 UJ 4500 U

91.94-1 [3,3-Dichlorobenzidine ug/Kg R 510 UJ 4500 U

56-55-3 |Benzolajanthracene ug/Kg 730 J 340 J 3300 J

218-01-9 |Chrysene ug/Kg 890 J 510J 3700 J

117-81-7 |bis(2-Ethylhexyl)phthalate ug/Kg 270 J 410 J 950 J

147-84-0 |Di-n-octyl phthalate ug/Kg R 510 U 4500 UJ

205-99-2 |Benzofbjfluoranthene ug/Kg 1300 J 600 J 4000 J

207-08-9 |Benzolkjfluoranthene ug/Kg 5§20 J 180 J 1700 J

50-32-8 |Benzolalpyrene ug/Kg 1000 J 390 J 3100 J

193-39-5 |indeno[t.2,3-cd]pyrene ug/Kg 880 J 240 J 1700 J

53-70-3 |Dibenz{a,hJanthracene ug/Kg 2704 510 W 4500 UJ

191-24-2 |Benzolg h.jjperylene ug/Kg 1400 J 250 J 1900 J
PA\732121\DBASE\32121val xls - SEDIMENTS 9/22/98




AlliedSignal, inc. SAMPLE 1D: BG-01S BG-02S WF-025 WF-02S WF-03S

Buffalo Color Area D Site DEPTH: ©-1) ©-19 (12-14) 6-16) (10-12)

Validated Soil Samples LAB ID: J3372/43373 | J337O0/J3371 J3126 J3127/J3131 Ja128

SDG: 8690/8737 SOURCE: 0BG 0BsG OB&G OB&G OB&G
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: soiL soiL soiL SoiL soiL
SAMPLED: 8/6/98 8/6/98 8/3/98 8/3/98 8/4/98
VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98

CAS NO. JCOMPOUND UNITS:

319-84-6 [alpha-BHC ug/Kg 22U 19U 110U

319-85-7 |beta-BHC ug/Kg 22U 19U 26 UN

319-86-8 |deita-BHC ug/Kg 22U 19U 110 U

58-89-9 Lgamma-BHC (Lindane) vg/Kg 2v 19U 110 U

76448 |Heptachior vg/Kg 2v 19U 19J

309-00-2 |Aldrin ug/Kg 2u 19U 10U

1024-57-3|Heptachlor epoxide ug/Kg 39 N 33 UN 110U

959988 |Endosulfan | ug/Kg 22U 19U 110U

60-57-1 |Dieldrin ug/Kg 4“4u 0.83 UN 220U

72659 |44-DDE ug/Kg 65J 45 UN 220U

72-208  |Endrin ug/Kg 124 U 58 JN

33213-65-|Endosulfan il ug/Kg 44U U 12 JN

72548 |4,4-00D ug/Kg 110N 39U 220U

1031-07-8|Endosuifan suliate ug/Kg 2.6 JN 39U 220U

50-20-3 [4,4-DOT ug/Kg 44U U 220 U

72435 |Methoxychlor ug/Kg 220 U 190U 59 JN

53494-70- |Endrin ketone ug/Kg 124 U 21 N

7421-36-3 |Endrin aldehyde ug/Kg 44U 39U 220U

5103-71-8 |alpha-Chlordane ug/Kg 2u 19U 10U

5103-74-2 |gamma-Chlordane ug/Kg 2Uu 19U 10U

8001-35-2| T ug/Kg 2200 U 1900 U 11000 U

12674-11-}Aroclor-1016 ug/Kg 440 U 390 U 2200 U

11104-28- {Aroclor-1221 ug/Kg 880 U 780 U 4500 U

11141-16-|Arocior-1232 ug/Kg 440U 390U 2200 U

53469-21-|Arocior-1242 ug/Kg 440 U 390U 2200 U

12672-29- {Arocior-1248 ug/Kg 440U 390U 2200 U

11097-69- JArocior-1254 ug/Kg 440U 390 U 2200 U

11096-82- ug/Kg 440 U 390U 2200 U

7429-90-5 mg/Kg 6850 7500 5900

7440-36-0 mg/Kg 0.76 UJ 098 J 254 4

7440-38-2 mg/Kg 6.3 [ 38.7

7440-39-3 mg/Kg 7 73 118

7440-41-7 mg/Kg 074 9 0.47 J 0.82 J

7440439 mg/Kg 047 J 0.49 J 24

7440-70-2 mg/Kg 56200 16500 25900

7440473 mg/Kg 96.7 15.6 419

7440484 mg/Kg 554 954 103 J

7440-50-8 mg/Kg 342 466 132

7439-89-6 mg/Kg 28300 24000 55700

7439-92-1 mg/Kg 62.6 712 5080

7439-954 mg/Kg 9400 6100 7020

7435-96-5 mg/Kg 3500 J 390 J 557

7439-97-6 mg/Kg 0.08 J 0.12J 161

7440-02-0 mg/Kg 1744 2514 36.6 J

7440-09-7|Potassium mg/Kg 3214 460 J 428 4

7782-49-2|Selenium mg/Kg 2.4 15U 22

7440-22-4|Silver mg/Kg 03U 034U 03Uy

7440-23-5|Sodium mg/Kg 224 J 1394 398 J

7440-28-0 | Thallium mg/Kg 99U 23U 2U

7440-62-2 [Vanadium mg/Kg 473 134 182 J

i mg/Kg 139 176 429
SOUDS [% Total Solids % 75.4 65.5 736 747 583
PH pH STDu 764
PA732121\DBASE\32121val.xis - SEDIMENTS 9/22/98




AlliedSignal, Inc. SAMPLE 1D: WF-03s WF-04S WF-04S WF-05S WF-05S
Buffalo Color Area D Site DEPTH: (6-14) @-14) (8-10) 411) (6-8)
Validated Soil Samples LAB 1D: J3129/J3132 J3365/J3374 J3364 J3367/43375 J3366
SDG: 8690/8737 SOURCE: OB&G oBaG 0OB&G OB&G 0B&G
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOiL SOIL SOiL SOIL SOIL
SAMPLED: 8/4/98 8/5/98 8/5/98 8/5/98 8/5/98
VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98
CAS NO. |COMPOUNI UNITS:
7487-3 [Chioromethane ug/Kg 15U 60 U
74-83-8 |Bromomethane ug/Kg 15U 60 U
75-01-4  |Vinyl chloride ug/Kg 15U 60U
75-00-3 |Chioroethane ug/Kg 15U 60 U
75-08-2 |Methylene chioride ug/Xg LERY) 60 U
67-84-1 |Acetone ug/Kg 20 210J
75-150 |Carbon disulfide ug/Kg 15U 60 U
75-354 |1,1-Dichloroethene ug/Kg 15U 60U
75-35-3 |1,1-Dichloroethane ug/Kg 15U U
540-59-0 {1,2-Dichloroethene (total) ug/Kg 15U 60 U
cis-1,2-Dichloroethene ug/Kg 15U 60 U
trans-1,2-Dichloroethene ug/Kg 15U 60 U
67-66-3 |Chioroform ug/Kg 15U 60 U
107-06-2 |1,2-Dichloroethane ug/Kg FERY) 60 U
78-83-3 [2-Butanone ug/Kg 6J 754
71856 {1,1,1-Trichloroethane ug/Kg 5V 60 U
56-23-5 |Carbon tetrachloride ug/Kg RERV) 60V
75-27-4 |Bromodichioromethane ug/Kg 15U 60 U
78-87-5 |1,2-Dichioropropane ug/Kg 15U 60 U
10061-01- |cis~1,3-Dichloropropene ug/Kg 15U 60 U
78-01-6 jTﬁchlomethone ug/Kg 15U 60 uU
71-43-2 |Benzene ug/Kg 35 400
124-48-1 |Dibromochioromethane ug/Kg 15U 60V
10061-02- |trans-1,3-Dichloropropene ug/Kg 15U 60U
78-00-5 |1,1,2-Trichloroethane ug/Kg 15U 60UV
75-25-2 |Bromoform ug/Kg 15U 60 U
108-10-1 |4-Methyl-2-pentanone ug/Kg 55U 60 U
591-78-6 |2 ug/Kg sU 60 UJ
127-184 |Tetrachlorosthene ug/Kg RERY 9J
79-34-5 |1,1,2,2-Tetrachloroethane ug/Kg 15U 60 U
108-88-3 {Toluene ug/Kg 15U 60 U
108-80-7 |Chlorobenzene ug/Kg 280 30J
100-41-4 |Ethylbenzene ug/Kg 15U 180
100-42-5 |[Styrene ug/Kg 15U 60U
1330-20-7{Xylene (totaf) ug/Kg 15 U 160

P\732121\DBASE\32121valxis - SEDIMENTS 9/22/98



AlliadSignal, Inc. SAMPLE 1D: WF-03S WF-04S WF-04S WF-05S WF-05S

Buffalo Color Area D Site DEPTH: (6-14") (2-14) (8-10) 4117 (6-8")

Validated Soil Samples LAB ID: J3129/J3132 J3365/J3374 J3364 J3A3E7/43375 J3366

SDG: 8690/8737 SOURCE: OB&G 0B&G OB&G oB&G 0OBaAG
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SOIL SOiL SOiL SOIL SOIL
SAMPLED: 8/4/98 8/5/98 8/5/98 8/5/98 8/5/98
VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98

CAS NO. [COMPOUND UNITS:

111444 |bis(2-Chloroethyl)ether ug/Kg 12000 U 14000 U 10000 U

108-85-2 |Phenol ug/Kg 12000 U 14000 U 10000 U

95.57-8 |2-Chlorophenol ug/Kg 12000 U 14000 U 10000 U

541-73-1 |1,3-Dichlorobenzene ug/Kg 12000 U 14000 U 10000 U

106-468-7 |1,4-Dichlorobenzene ug/Kg 12000 U 3700 J 10000 U

|95-50-1  |1,2-Dichlorobenzene ug/Kg 2600 J 17000 10000 U

108-60-1 |2,2'-oxybis(1-Chloropropane) ug/Kg 12000 U 14000 U 10000 U

95-48-7 |2-Methylphenol ug/Kg 12000 U 14000 U 10000 U

67-72-1 |Hexachloroethane ug/Kg 12000 U 14000 U 10000 U

621-64-7 |N-Nitroso-di-n-propylamine ug/Kg 12000 U 14000 U 10000 U

106-44-5 |4-Methyiphenol ug/Kg 12000 U 14000 U 10000 U

98-95-3 |Nitrobenzene ug/Kg 5400 J 26000 10000 U

78-58-1 {isophorone ug/Kg 12000 U 14000 U 10000 U

88-75-5 |2-Nitrophenol ug/Kg 12000 U 14000 U 10000 U

105-67-9 |2,4-Dimethyiphenol ug/Kg 12000 U 14000 U 10000 U

111-91-1 |bis(2-Chlorosthoxy)methane ug/Kg 12000 U 14000 U 10000 U

120-83-2 |2, ug/Kg 12000 U 14000 U 10000 U

120-82-1 |1,2,4-Trichlorobenzene ug/Kg 8000 J 2200 J 10000 U

91-20-3 |Naphthalene ug/Kg 44000 13000 J 9300 J

106-47-8 |4-Chloroaniline ug/Kg 7700 J 3800 J 10000 U

87-68-3 |Hexachlorobutadiene ug/Kg 12000 U 14000 U 10000 U

59-50-7 |4-Chloro-3-methylpheno! ug/Kg 12000 U 14000 U 10000 U

91-567-6 |2-Methyinaphthalene ug/Kg 2300 J 14000 U 10000 U

77-47-4 {Hexachiorocyclopentadiene ug/Kg 12000 U 14000 U 10000 U

88-06-2 ]2,4,6-Trichlorophenol ug/Kg 12000 U 14000 U 10000 U

95-95-4 12,4,5-Trichlorophenal ug/Kg 29000 U 34000 U 26000 U

91-58-7 |2-Chloronaphthalene ug/Kg 12000 U 14000 U 10000 U

88-74-4 |2-Nitroaniline ug/Kg 29000 U 34000 U 26000 U

208-96-8 ug/Kg 12000 U 14000 U 10000 U

131-11-3 |Dimethyl phthaiate ug/Kg 12000 U 14000 U 10000 U

606-20-2 [2,6-Dinitrotoluene ug/Kg 3000 J 13000 J 4300 J

83-32-9 |Acenaphthene ug/Kg 1300 J 14000 U 10000 U

99-09-2 |3-Nitroaniline ug/Kg 29000 U 2700 J 26000 U

51-28-5 |2,4-Dinitrophenol ug/Kg 29000 UJ 34000 UJ 26000 UJ

132-64-9 |Dibenzofuran ug/Kg 2300 J 14000 U 10000 U

121-14-2 |2,4-Dinitrotoluene ug/Kg 11000 J 24000 18000

100-02-7 |4-Nitrophenot ug/Kg 29000 U 34000 U 26000 U

86-73-7 |Fluorene ug/Kg 2800 J 11000 J 10000 U

7005-72-3|4-Chiorophenyl phenyl ether ug/Kg 12000 U 14000 U 10000 U

84-66-2 |Diethyl phthalate ug/Kg 12000 U 14000 U 10000 U

100-01-6 |4-Nitroaniline ug/Kg 29000 U 34000 U 26000 U

534-52-1 |4,6-Dinitro-2-methylphenol ug/Kg 29000 U 34000 U 26000 U

86-30-6 |N-Nitrosodiphenylamine ug/Kg 11000 J 10000 J 10000 U

101-65-3 |4-Bromophenyl phenyl ether ug/Kg 12000 U 14000 U 10000 U

118-74-1 |Hexachlorobenzene ug/Kg 3500 J 24000 10000 U

87-86-5 |Pentachlorophenol ug/Kg 29000 U 34000 U 26000 U

85-01-8 |Phenanthrene ug/Kg 12000 11000 J 10000 U

120-12-7 JAnthracene ug/Kg 3400 J 3200 J 10000 U

84-74-2  [Di-n-butyl phthalate ug/Kg 12000 U 14000 U 10000 U

86-74-8 [Carbazole ug/Kg 2500 J 1700 J 10000 U

206-44-0 |Fluoranthene ug/Kg 9900 J 13000 J 10000 U

128-00-0 |Pyrene ug/Kg 17000 19000 J 10000 U

85-68-7 |Butyl benzyl phthalate ug/Kg 12000 U 14000 UJ 10000 U

91-84.1  |3,3'-Dichlorobenzidine ug/Kg 12000 U 14000 UJ 10000 U

56-55-3 |Benzolalanthracene ug/Kg 6800 J 10000 J 10000 U

218-01-9 |Chrysene ug/Kg 7600 J 11000 J 10000 U

117-81-7 |bis(2-Ethylhexyl)phthalate ug/Kg 2500 J 2400 J 10000 U

117-84-0 |Di-n-octyl phthalate ug/Kg R 14000 UJ 10000 UJ

205-99-2 |Benzo[bjfluoranthene ug/Kg 9600 J 12000 J 10000 UJ

207-08-9 |Benzo{klfluoranthene ug/Kg 3600 J 5100 J 10000 UJ

50-32-8 |Benzo[a}pyrene ug/Kg 9100 J 8400 J 10000 UJ

193-39-5 |{Indeno{1,2,3-cd]pyrene ug/Kg 2700 J 4400 J 10000 UJ

53-70-3 |Dibenz{a,hjanthracene ug/Kg R 14000 UJ 10000 UJ

191-24-2 {Benzo[g,h,iperylene ug/Kg 2900 J 4700 J 10000 UJ
PA732121\DBASEV32121val xis - SEDIMENTS 9/22/38




AlliedSignal, Inc. SAMPLE ID: WF-035 Wr-045 WF-04S WF-055 WF-055

Buffalo Cotor Area D Site DEPTH: 6-14) @-14) (8-10) @11 (6-8)

Validated Soil Samples LAB ID: J3129/43132 | J3365/J3374 J3364 J3367/43375 J3366

SDG: 8690/8737 SOURCE: 0BG OB&G 0BG OB&G 0BG
SDG: 8690/8737 8690/8737 8690/8737 8690/8737 8690/8737
MATRIX: SoiL soiL soi. soiL soiL
SAMPLED: 8/4/98 8/5/98 8/5/98 8/5/98 8/5/98
VALIDATED: 9/4/98 9/4/98 9/4/98 9/4/98 9/4/98

CAS NO. |COMPOUND UNITS:

319-84-6 {alpha-BHC ug/Kg 420U 1300 U 200 U

319-85-7 |beta-BHC ug/Kg 420U 1300 U 200 U

319-86-8 |detta-BHC ug/Kg 420U 1300 U 200 U

58-80-9 |g BHC (Lindane) ug/Kg 420U 1300 U 200 U

76-44-8  |Heptachior ug/Kg 49 IN 1300 U 200 U

309-00-2 |Aldrin ug/Kg 420U 1300 U 200 U

1024-57-3 |Heptachior epoxide ug/Kg 130 J 510 J 27 JN

950-98-8 |Endosulfan | ug/Kg 420U 1300 U 40J

60-57-1 |Dieldrin ug/Kg 380 JN 2500 U 400 U

72559 [4,4-DDE ug/Kg 830 U 980 J 400 U

72-208 |Endrin ug/Kg 750 J 6900 J 44 N

33213-65- | Endosuifan I ug/Kg 34 JN 2500 U 23 JN

72548 |4.4-DDD ug/Kg 500 J 2500 U 25 JN

1031-07-8 |Endosutfan sulfate ug/Kg 170 JN 4000 JN 20 UN

50-283 |4,.4-DDT ug/Kg 1300 2500 U 150 J

72-43-5 |Methoxychlor vg/Kg 100 JN 13000 U 2000 U

53494-70- |Endrin ketone ug/Kg 830 U 2500 U 400U

7421-36-3|Endrin aldehyde ug/Kg 830U 2500 U 400 U

5103-71-8|alpha-Chlordane ug/Kg 420U 1300 U 200 U

5103-74-2{g Chiordane ug/Kg 420U 1300 U 200U

8001-35-2 | Toxaphene ug/Kg 42000 U 130000 U 20000 U

12674-11- | Arocior-1016 ug/Kg 8300 U 25000 U 4000 U

11104-28- | Aroclor-1221 ug/Kg 17000 U 50000 U 8100 U

11141-16-|Arocior-1232 ug/Kg 8300 U 25000 U 4000 U

53469-21- |Arocior-1242 ug/Kg 8300 U 25000 U 4000 U

12672-29- |Aroclor-1248 ug/Kg 8300 U 25000 U 4000 U

11097-88-|Aroclor-1254 ug/Kg 8300 U 25000 U 4000 U

11096-82- | Aroclor-1260 ug/Kg 8300 U 25000 U 4000 U

7429-90-5 [Aluminum mg/Kg 4030 3910 6120

7440-36-0|Antimony mg/Kg 3114 1700 J 64

7440-38-2 |Arsenic mg/Kg 325 65.1 9.8

7440-39-3|Barium mg/Kg 192 226 67.7

7440-41-7 [Beryllium mg/Kg 037 0.44 J 036 J

7440-43-9|Cadmium mg/Kg 95J 683J 0634

7440-70-2 |Calcium mg/Kg 33700 24200 4150

7440-47-3 |Chromium mg/Kg 9190 12600 194

7440-48-4|Cobalt mg/Kg 88 15.9 784

7440-50-8|Copper mg/Kg 738 1330 963

7439-89-6lron mg/Kg 66300 150000 22700

7439-92-1|Lead ma/Kg 914 2830 180

7439-95-4 |[Magnesium mg/Kg 9280 4540 2980

7439-96-5 [Manganese mg/Kg 581 1220 218 J

7439-97-6 [Mercury mg/Kg 18.4 441 1J

7440-02-0 |Nickel mg/Kg 65.7J 149 J 309 J

7440-09-7 |Potassium mg/Kg 2834 415 J 442 9

7782-49-2|Selenium mg/Kg 2.1 7.4 13

7440-22-4|Silver mg/Kg 028 U 034U 027U

7440-23-5|Sodium mg/Kg 318 J 464 J 140 J

7440-28-0| Thallium mg/Kg 18U 22U 18U

7440-62-2|Vanadium mg/Kg 199J 343J 1474

7440-66-6|Zinc mg/Kg 2000 J 23000 243

SOLIDS  {% Total Solids % 80.3 66.3 64.7 828 82.8

PH pH STDu 7.7 744 76J
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[AlliedSignal, Inc. SAMPLE ID WF_06S WF-06S
Buffalo Color Area D Site DEPTH: 2-4) (3.5-8)
Validated Soil Samples LAB ID: J3368 J33689/J3376
SDG: 8690/8737 SOURCE [0,:2.¢] OB&G
N 8690/8737 8690/8737
SOiL SOiL
8/5/98 8/5/98
9/4/98 9/4/98
74-87-3 |Chloromethane ug/Kg 12V
74-83-8 {Bromomethane ug/Kg 12U
75-01-4  |Vinyl chloride ug/Kg 12V
75-00-3 |Chioroethane ug/Kg 12V
75-09-2 |Methylene chioride ug/Kg 12U
67-64-1 |Acetone ug/Kg 34
76-15-0 |Carbon disulfide ug/Kg 12UV
75-35-4 {1,1-Dichloroethene ug/Kg 12U
75-35-3 |1,1-Dichloroethane ug/Kg 12V
540-59-0 |1,2-Dichloroethene (lotal) ug/Kg 12UV
cis-1,2-Dichioroethene ug/Kg 12Uu
trans-1,2-Dichloroethene ug/Kg 12V
Wensa Chioroform ug/Kg 1J
107-06-2 |1,2-Dichioroethane ug/Kg 122U
78-83-3 |2-Butanone ug/Kg 74
715658 |1,1,1-Trichloroethane ug/Kg 12U
58-23-5 |Carbon tetrachioride ug/Kg 12U
75-27-4 |Bromodichloromethane ug/Kg 12U
78-87-5 }1,2-Dichloropropane ug/Kg 12U
10061-01-|cis-1,3-Dichloropropene ug/Kg 22U
78-01-8 |[Trichloroethene ug/Kg 12U
71-43-2 |Benzene ug/Kg 76
124-48-1 |Dibromochioromethane ug/Kg 12U
10061-02- |trans-1,3-Dichloropropene ug/Kg 22U
79-00-5 |1,1,2-Trichloroethane ug/Kg 12U
75252 |Bromoform ug/Kg 12U
108-10-1 4-Methyl-2-pentanone ug/Kg 12u
591.78-8 |2-Hexanone ug/Kg 12V
127-18-4 |Tetrachloroethene ug/Kg 12v
79-34-5 |1,1,2,2-Tetrachloroethane ug/Kg 12U
108-88-3 |[Toluene ug’Kg 1224
108-80-7 |Chlorobenzene ug/Kg 150
100414 iEthylbenzene ug/Kg 3J
100-42-5 |Styrene ug/Kg 12U
1330-20-7|Xylene (lotai) ug/Kg 8J
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AlliedSignal, Inc. SAMPLE ID: WF-06S WF-06S
Buffalo Color Area D Site DEPTH: @4 358
Validated Soil Sampies LAB ID: J3368 J3369/J3376
SDG: 8690/8737 SOURCE: OB&G 0oBa&G
SDG: 8690/8737 8690/8737
MATRIX: SOIL SOiL
SAMPLED: 8/5/98 8/5/98
VALIDATED: 9/4/98 9/4/98
CAS NO. [COMPOUND UNITS:
‘rﬁ,Es SE. anwanne
111-44-4 {bis(2-Chioroethyl)ether ug/g 11000 U
108-95-2 |Phenol ug/Kg 11000 U
95-57-8 {2-Chlorophenol ug/Kg 11000 U
541-73-1 |1,3-Dichlorobenzene ug/Kg 11000 U
106-48-7 |1,4-Dichlorobenzene ug/Kg 11000 U
95-50-1 |1,2-Dichlorobenzene ug/Kg 3200 J
108-60-1 |2,2°-oxybis(1-Chloropropane) ug/Kg 11000 U
95-48-7  |2-Methyiphenol ug/Kg 11000 U
67-72-1 }Hexachloroethane ug/Kg 11000 U
621-64-7 |N-Nitroso-di-n-propytamine ug/Kg 11000 U
106-44-5 j4-Methyiphenol ug/Kg 11000 U
98-95-3 |Nitrobenzene ug/Kg 11000 U
78-59-1 |lsophorone ug/Kg 11000 U
88-75-5 [2-Nitrophenol ug/Kg 11000 U
105-67-9 |2,4-Dimethylphenol ug/Kg 11000 U
111-91-1 |bis(2-Chloroethoxy)methane ug/Kg 11000 U
120-83-2 }2,4-Dichiorophenol ug/Kg 11000 U
120-82-1 |1,2 4-Trichlorobenzene ug/Kg 1900 J
191-20-3 |Naphthalene ug/Kg 150000
106-47-8 |4-Chioroaniline ug/Kg 11000 U
87-68-3 |Hexachlorobutadiene ug/Kg 11000 U
59-50-7 |4-Chioro-3-methylphenol ug/Kg 11000 U
191576 |2-Methyinaphthalene ug/Kg 3000 J
77-47-4 |Hexachlorocyclopentadiene ug/Kg 11000 U
88-06-2 |2,4,6-Trichlorophenol ug/Kg 11000 U
95-85-4 |2,4,5-Trichlorophenot ug/Kg 29000 U
981-58-7 {2-Chloronaphthalene ug/Kg 11000 U
88-74-4 |2-Nitroaniline ug/Kg 29000 U
208-96-8 ug/Kg 11000 U
131-11-3 |Dimethy! phthalate ug/Kg 11000 U
606-20-2 [2,6-Dinitrotoluene ug/Kg 4100 J
83-32-9 |Acenaphthene ug/Kg 1400 J
99-09-2 |3-Nitroaniline ug/Kg 29000 U
51-28-5 |2,4-Dinitrophenol ug/Kg 29000 UJ
132-64-9 jDibenzofuran ug/Kg 1800 J
121-14-2 {2 4-Dinitrotoluene ug/Kg 12000
100-02-7 |4-Nitrophenol ug/Kg 29000 U
86-73-7 |Fluorene ug/Kg 2400 J
7005-72-3 |4-Chlorophenyl phenyl ether ug/Kg 11000 U
84-66-2 |Diethyl phthalate ug/Kg 11000 U
100-01-6 |4-Nitroaniline ug/Kg 29000 U
534-52-1 |4,6-Dinitro-2-methylphenol ug/Kg 29000 U
86-30-6 |N-Nitrosodiphenylamine ug/Kg 2100 J
101-55-3 }4-Bromophenyl phenyl ether ug/Kg 11000 U
118-74-1 |Hexachlorobenzene ug/Kg 11000 U
87-86-5 |Pentachlorophenol ug/Kg 28000 U
85-01-8 |{Phenanthrene ug/Kg 17000
120-12-7 {Anthracene ug/Kg 5700 J
84-74-2 |Di-n-butyl phthalate ug/Kg 11000 U
86-74-8 |Carbazole ug/Kg 1600 J
206-44-0 |Fluoranthene ug/Kg 13000
129-00-0 |Pyrene ug/Kg 18000
85-68-7 |Butyl benzyl phthalate ug/Kg 11000 U
91-94-1  |3,3'-Dichlorobenzidine ug/Kg 11000 U
56-55-3 |Benzofa]anthracene ug/Kg 10000 J
218-01-9 |Chrysene ug/Kg 7900 J
117-81-7 |bis(2-Ethylhexyl)phthalate ug/Kg 1800 J
117-84-0 {Di-n-octyl phthalate ug/Kg 11000 UJ
205-99-2 |Benzojblfluoranthene ug/Kg 9400 J
207-08-9 |Benzofk}fluoranthene ug/Kg 4000 J
50-32-8 |Benzo[a]pyrene ug/Kg 15000 J
193-39-5 lindeno[1,2,3-cd]pyrene ug/Kg 2500 J
53-70-3 |Dibenz[a,hJanthracene ug/Kg 11000 UJ
191-24-2 |Benzo(g,h,i]peryiene ug/Kg 2600 J
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AlliedSignasl, Inc. SAMPLE ID: WF-06S WF-06S

Buffalo Color Area D Site DEPTH: (2-4) (3.5-8)
Validated Soil Samples LAB ID: J3368 J3369/J3376
SDG: 8690/8737 SOURCE: OBLG OB&G
SDG: 869(0/8737 8690/8737
MATRIX: SOlL SOIL
SAMPLED: 8/5/98 8/5/98
VALIDATED: 9/4/38 9/4/98
CAS NO, |JCOMPOUND UNITS:
310-84-6 [alpha-BHC ug/Kg 210U
319-85-7 |beta-BHC ug/Kg 210U
319-86-8 |delta-BHC ug/Kg 210V
58-89-9 |gamma-BHC (Lindane) ug/Kg 210U
76448 |Heptachior ug/Kg 210U
309-00-2 |Aldrin ug/Kg 1IN
1024-57-3 |Heptachior epoxide ug/Kg 88 J
959-88-8 |Endosulfan | ug/¥g 210V
60-57-1 |Dieldrin ug/Kg 140 JN
72-55-8 |4, 4-DDE ug/Kg 410U
72-20-8  |Endrin ug/Kg 410U
33213-65- |Endosulfan I ug/Kg 724J
72-54-8 |4,4-DDD ug/Kg 360 JN
1031-07-8{Endosulfan sulfate ug/Kg 410U
50-29-3 |4,4-DDT ug/Kg 410U
72-43-5  |Methoxychior ug/Kg 520 J
53484-70-|Endrin kefone ug/Kg 410U
7421-36-3|Endrin aldehyde ug/Kg 410U
5103-71-9 |alpha-Chiordane ug/Kg 210U
5103-74-2 |gamma-Chlordane ug/Kg 210U
8001-35-2| Toxaphene ug/Kg 21000 U
12674-11-|Arocior-1016 ug/Kg 4100 U
11104-28- |Arocior-1221 ug/Kg 8200 U
11141-16-|Aroclor-1232 ug/iKg 4100 U
53469-21- |Arocior-1242 ug/Kg 4100 U
12672-29-|Aroclor-1248 ug/Kg 4100 U
11097-69- | Aroclor-1254 ug/Kg 4100 U
11096-82- |Arocior-1260 ug/Kg 4100 U
16000
555 J
148
756
0.77 4
3694
31500
586
7440-48-4|Cobalt mg/Kg 94J
7440-50-8 {Copper mg/Kg 926
7439-89-6 {iron mg/Kg 64800
7439-92-1|Lead mg/Kg 4340
7439-95-4 [Magnesium mg/Kg 6010
7439-96-5 |Manganese mg/Kg 860 J
7439-97-6 [Mercury mg/Kg 14.4
7440-02-0 |Nickel mg/Kg 85.4 J
7440-09-7 {Potassium mg/Kg 9940
7782-49-2|Selenium mg/Kg 24
7440-22-4|Silver mg/Kg 042 J
7440-23-6|Sodium mg/Kg 2440
7440-28-0|Thallium mg/Kg 18U
7440-62-2 |Vanadium mg/Kg 3484
7440-66-6|Zinc mg/Kg 14500
SOUDS [% Total Solids % 80.5 80.9
PH pH STDu 754
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APPENDIX E

NATURAL ATTENUATION EVALUATION
E.C. GLAZA, P.E.

E.1 Biodegradation Potential

Numerous laboratory and field studies have shown that many organic compounds are readily
biodegraded via naturally occurring processes. A brief literature review was conducted to
evaluate the natural biodegradation potential for organic compounds (volatiles, semivolatiles,
PAHs and phenols) detected in porewater samples in excess of NYSDEC Class C Surface Water
Standards/Guidelines, as presented in Table 4.1. In summary, all of the organic compounds
detected in excess of the NYSDEC criteria have been shown to be readily biodegraded aerobically
under naturally occurring conditions, while six of the eight have been shown to be biodegradable
under anaerobic conditions as well. To assess whether natural biodegradation of site compounds
is occurring, the results for geochemical indicators of biodegradation are evaluated below.

E.2 Review of Biodegradation Processes

Microorganisms obtain energy for cell production and maintenance by facilitating
thermodynamically advantageous reduction-oxidation (redox) reactions involving the transfer of
electrons from electron donors to available electron acceptors. This results in oxidation of the
electron donor and reduction of the electron acceptor. Electron donors may be natural organic
carbon or organic compounds such as petroleum hydrocarbon compounds and less-chlorinated
solvents such as di-chlorinated benzenes. Petroleum hydrocarbons or solvents are completely
degraded or detoxified if they are utilized as the primary electron donor (i.e., as a primary
substrate or carbon source) for microbial metabolism (Bouwer, 1992). Electron acceptors are
elements or compounds that occur in relatively oxidized states, and include oxygen, nitrate, ferric
iron, sulfate, manganese, carbon dioxide, and highly chlorinated solvents such as polychlorinated
benzenes, such as hexachlorobenzene and pentachlorobenzene, and other solvents such as
tetrachloroethene, trichloroethene, tetrachloroethane, and trichloroethane.

The driving force of biodegradation is electron transfer, which is quantified by the Gibbs free
energy of the reaction (AG®;) (Bouwer, 1994). The value of AG®, represents the quantity of free
energy consumed (AG°>0) or yielded (AG°<0) to the system during the reaction. Although
thermodynamically favorable, most of the reactions involved in biodegradation of petroleum or
chlorinated hydrocarbons cannot proceed abiotically because of the lack of activation energy.
Microorganisms are capable of providing the necessary activation energy, however, they will
facilitate only those redox reactions that have a net yield of energy (i.e. AG® < 0). Most reactions
involving biodegradation of compounds do yield energy to the microbes; however, in many cases,
specific geochemical conditions are necessary for this reaction to be favorable and to allow the
appropriate microbial population to develop and grow.

Microorganisms preferentially utilize electron acceptors while metabolizing hydrocarbons
(Bouwer, 1992). Dissolved oxygen (DO) is utilized first as the prime electron acceptor. It is
under these conditions (i.e., aerobic conditions) that compounds such as petroleum hydrocarbons
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and the less chlorinated solvents are most commonly used as electron donors. After the DO is
consumed, anaerobic microorganisms use native electron acceptors in the following order of
preference: nitrate, manganese, ferric iron hydroxide, sulfate, and finally carbon dioxide. Under
anaerobic conditions, compounds such as petroleum compounds are still used as electron donors.
Chlorinated solvents that are susceptible to reductive dehalogenation generally are used as
electron acceptors as an aquifer becomes more reducing, such as under sulfate-reducing or
methanogenic conditions.

In addition to being controlled by the energy yield of the reaction, the expected sequence of
redox processes also is a function of the oxidation/reduction potential (ORP) of the groundwater.
This potential is a measure of the relative tendency of a solution or chemical reaction to accept or
transfer electrons. As each subsequent electron acceptor is utilized, the groundwater becomes
more reducing, and the ORP of the water decreases. The main force driving this change in ORP
is microbially-mediated redox reactions. ORP can be used as an indicator of which redox
reactions may be operating at a site. Environmental conditions and microbial competition
ultimately determine which processes will dominate.

Depending on the types and concentrations of electron acceptors present (e.g., nitrate,
sulfate, carbon dioxide), pH conditions, and ORP, anaerobic biodegradation can occur by
denitrification, manganese reduction, ferric iron reduction, sulfate reduction, or methanogenesis.
Other, less common anaerobic degradation mechanisms such as manganese or nitrate reduction
may dominate if the physical and chemical conditions in the subsurface favor use of these electron

acceptors.

E.3 Geochemical Indicators of Biodegradation

Analytical data concerning potential electron acceptors, biodegradation by-products and
related analytes can be used to show that organic compounds are biodegrading in saturated soil
and groundwater. Depressed concentrations of oxidized chemical species (electron acceptors)
such as nitrate, oxygen and sulfate that are used by microorganisms to facilitate the oxidation of
organic compounds within groundwater are geochemical indicators that compounds are
biodegrading. Similarly, elevated concentrations of biodegradation by-products such as iron II
and methane within groundwater are also geochemical indicators that compounds are

biodegrading.

Ideally, concentrations of geochemical indicators in groundwater collected in the
contaminated zone are compared to background concentrations collected from an uncontaminated
upgradient area. The groundwater sample (BG-01W) collected from the piezometer installed in
an area assumed to be free from contamination showed concentrations of several organic

compounds, and was not collected from a location 1mmed1ately upgradient of the waste fill area.
Therefore, no comparlson with background is possible for purposes of evaluating geochermcal
data, and the 31gmﬁcance of the geochemical mdlcators could be evaluated based on the absolute
value of each parameter only, as detailed below.
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E.3.1 Oxidizing Potential
Background Discussion

Microorganisms facilitate the biodegradation of organic compounds to produce energy for
their use. The amount of energy that can be released when a reaction occurs or is required to
drive the reaction to completion is quantified by the free energy of the reaction. By coupling the
oxidation of organic compounds, which requires energy, to the reduction of other compounds
(e.g., oxygen, nitrate, manganese, ferric iron, sulfate, and carbon dioxide), which yield energy, the
overall reaction will yield energy. Figure E.1 illustrates the sequence of microbially-mediated
redox processes based on the amount of free energy released for microbial use. In general,
reactions yielding more energy tend to take precedence over processes that yield less energy.

The expected sequence of redox processes is also a function of the oxidizing potential (Eh) of
the groundwater. The oxidizing potential measures the relative tendency of a solution or chemical
reaction to accept or transfer electrons. The oxidizing potential of the groundwater can be
measured in the field. This field measurement can then be expressed as pe, which is the
hypothetical measure of the electron activity associated with a specific Eh. High pe means that
the solution has a relatively high oxidizing potential. The reduction of highly oxidized species
results in an overall decrease in the oxidizing potential of the groundwater. As shown in
Figure E.1, the reduction of oxygen and nitrate will reduce the oxidizing potential to levels at
which manganese and ferric iron (Fe’*) reduction can occur. As each chemical species that can be
used to oxidize the compounds is exhausted, the microorganisms are forced to use other available
electron acceptors with lower oxidizing capacity.

Site-Specific Evaluation

Figure E.1 shows the range of pe in the porewater samples collected from the waste fill area,
based on Eh measurements (converted to dimensionless pe values). These data imply that
oxygen, nitrate, manganese, ferric iron and sulfate may be being used to biodegrade compounds in
the waste fill area. The pe values do not indicate that methanogenesis is occurring. However,
field experience at other sites has shown that the Eh probes used for field measurement are not
sensitive to all redox pairs present. Methanogenesis, therefore, can not be ruled out.

E.3.2 Dissolved Oxygen Concentrations
Background Discussion

All of the organic compounds detected in porewater samples in excess of NYSDEC criteria
can be biodegraded under aerobic conditions (Table 4.1). The reduction of molecular oxygen
during the oxidation of organic compounds yields a significant amount of free energy to the
system for use by microorganisms. Reduction in molecular oxygen via microbial respiration also
will cause anaerobic conditions and reduce the oxidizing potential of the aquifer, and thus bring
about a change in the types of microorganisms that facilitate biodegradation of the compounds.

Site-Specific Evaluation

Depressed dissolved oxygen (DO) concentrations at the site indicate that any DO being
transported via groundwater flow or hydraulic communication with the river into the
contaminated zone is being consumed via biodegradation of site organic compounds. DO levels

were measured at all five porewater sampling locations within the waste fill. As shown in
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Table 4.2, DO concentrations were below one mg/L in four of the five sampling locations,
indicating that anaerobic conditions predominate in most areas of the waste fill.

E.3.3 Dissolved Nitrate Concentrations
Background Discussion

Once anaerobic conditions prevail in the groundwater, nitrate can be used as an electron
acceptor by facultative anaerobic microorganisms to mineralize organic compounds via either
denitrification or nitrate reduction processes. Denitrification is the most energetically favorable of
the redox reactions likely to be involved in the oxidation of the compounds. However, nitrate
reduction may take precedence over denitrification as the groundwater becomes more reducing.
Nitrate can only function as an electron acceptor in microbially-facilitated degradation reactions if
the groundwater system has been depleted of oxygen (i.e., the biologically active zones in soils
and groundwater must be functionally anaerobic). Oxygen is toxic to the enzyme systems used
for electron transfer and energy production of nitrate-reducing microorganisms.

Site-Specific Evaluation

Depressed nitrate levels at the site indicate that any nitrate being transported via groundwater
flow into the contaminated zone is being used as an electron acceptor during biodegradation of
site organic compounds. Nitrate concentrations were measured at three of the five porewater
sampling locations within the waste fill. In all samples, nitrate concentrations were less than one

mg/L.
E.3.4 Dissolved (Ferrous) Iron Concentrations

Background Discussion

The anaerobic metabolic pathways involving the reduction of ferric iron (Fe’*, Iron III) to
ferrous iron (Fe”, Iron II) have been shown to be a major metabolic pathway for some
microorganisms. Elevated concentrations of ferrous iron are often found in anaerobic
groundwater systems. Concentrations of dissolved ferrous iron once were attributed to the
spontaneous and reversible reduction of ferric oxyhydroxides, which are thermodynamically
unstable in the presence of organic compounds such as BTEX. Recent evidence suggests,
however, that the reduction of ferric iron to ferrous iron cannot proceed without microbial
mediation (Lovley and Phillips, 1988; Lovley et al., 1991; Chapelle, 1993). This means that the
reduction of ferric iron to ferrous iron requires mediation by microorganisms with the appropriate
enzymatic capabilities.

Site-Specific Evaluation

The elevated ferrous iron concentrations at the site indicate that the iron-reducing
microorganisms are using ferric iron as an electron donor during biodegradation of site organic
compounds. Ferrous iron concentrations were measured at all five of the porewater sampling
locations within the waste fill, and ranged from 0.6 to 6.0 mg/L, with an average of 2.9 mg/L. As
discussed above, the reduction of ferric iron to ferrous iron cannot proceed without microbial
mediation. The ferric iron source is likely dissolution from the surrounding aquifer or waste fill
material.
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E.3.5 Sulfate Concentrations
Background Discussion

Sulfate also may be used as an electron acceptor during microbial degradation of organic
compounds under anaerobic conditions. This redox reaction is commonly called sulfate
reduction.  Sulfate is reduced to sulfide during the oxidation of organic compounds. The
presence of decreased concentrations of sulfate in an area of elevated contamination indicates that
sulfate may be participating in redox reactions at a site.

Site-Specific Evaluation

Sulfate concentrations were measured at three of the five porewater sampling locations
within the waste fill. Concentrations ranged from 280 to 1000 mg/L.. As discussed above, sulfate
concentrations depressed from background would be expected if compounds were being
biodegraded via sulfate reduction. Because the measured sulfate levels can not be compared to
background levels, the contribution of sulfate reduction to biodegradation can not be determined.
However, there is a significant supply of sulfate to be used by bacteria once oxygen, nitrate, and
ferric iron are depleted.

E.3.6 Methane Concentrations

Background Discussion

The carbon dioxide-methane (CO,-CHy) redox couple also can be used to biodegrade organic
compounds once the groundwater is sufficiently reducing. To attain these reducing levels, other
highly oxidizing chemical species such as oxygen, nitrate, and manganese must be reduced. This
redox reaction is called methanogenesis or methane fermentation. Methanogensis yields the least
free energy to the system in comparison to other chemical species (Figure E.1). The presence of
methane in groundwater is a good indicator of methane fermentation.

Site-Specific Evaluation

The presence of methane suggests that methanogenesis is occurring due to biodegradation of
site organic compounds. Methane concentrations were measured at three of the five porewater
sampling locations within the waste fill. Concentrations ranged from 0.2 to 2 mg/L. As discussed
above, the presence of methane would be expected if compounds were being biodegraded via
methanogenesis.

E.4 Summary

Based on numerous field and laboratory evaluations completed at other sites, all of the
organic compounds (VOCs, SVOCs, PAHs and phenols) detected in waste fill area porewater
samples in excess of NYSDEC criteria have been shown to be readily biodegraded aerobically
under naturally occurring conditions. Six of the eight compounds have been shown to be
biodegradable under anaerobic conditions as well. Specific evidence that biodegradation, likely of
site compounds, is occurring includes:

e Site DO levels are general less than one mg/L, indicating that any oxygen being
transported into the waste fill area via groundwater flow or hydraulic communication
with the river is being consumed. The consumption of oxygen is most likely due to
biodegradation of site organic compounds.
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o Site nitrate levels are general less than one mg/L, indicating that any nitrate being
transported into the waste fill area via groundwater flow or hydraulic communication
with the river is being consumed. The consumption of nitrate, if occurring, is most likely
due to biodegradation of site organic compounds.

e Significant levels of ferrous iron were detected at the site. Because reduction of ferric
iron to ferrous iron cannot proceed without microbial mediation, the presence of ferrous
iron is a strong indicator that biodegradation of site organic compounds is occurring via
iron reduction.

e Methane was detected in all porewater samples where methane was analyzed for,
indicating that biodegradation of site organic compounds is occurring via
methanogenesis.

e The redox potential, expressed as pe, is sufficiently depressed to indicate that the full
range of natural biodegradation processes is likely occurring.

For biodegradation to occur, an ongoing supply of electron acceptors (oxygen, nitrate,
sulfate, etc.) is required. As discussed in Section 4.5, groundwater flow is likely occurring
parallel to the river current, providing one potential ongoing source of electron acceptors. In
addition, sulfate and ferric iron may be dissolving from the waste fill material providing additional

electron acceptor

s. Finally, the electron acceptor for methanogenesis is carbon dioxide, which is also a
byproduct of biological activity, providing another potential source of electron acceptors.

In summary, it is expected that site organic compound concentrations will decrease over time
due to natural biological processes.  This conclusion is based on the demonstrated
biodegradability of all of the organic compounds (VOCs, SVOCs, PAHs and phenols) detected in
waste fill area porewater samples in excess of NYSDEC Class C Surface Water
Standards/Guidelines, and on site-specific geochemical indicators of natural biodegradation,.
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