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Gentlemen:

The REM III Team is pleased to submit twelve (12) copies of
the Final Remedial Investigation (RI)/Feasibility Study
(FS) Report for the Byron Barrel and Drum Site. The RI and
FS Reports have been submitted as Volumes I and II of a
stand-alone document since comments on both reports were
received in the same time frame. Appendices are submitted
as Volumes III and 1IV. As per your request, ten (10)
copies have also been provided to Mr. Jeff Mirarchi of the
New York State Department of Environmental Conservation
(NYSDEC) in Albany, New York. Furthermore, two (2) copies
have been mailed to each of the public repositories at the
Byron Town Hall and the Byron-Bergen Public Library.

The Final RI/FS Report reflects comments on the draft
reports received from both the EPA and the NYSDEC.
Comments on the Draft RI Report were received from the EPA
through July 24, 1989. EPA comments on the Draft FS Report
were received through July 26, 1989. NYSDEC comments on
both reports were received through July 21, 1989.
Rapid-turnaround of the comments has been achieved so that
the scheduled 4th Quarter FY 1989 Record of Decision (ROD)
date can be met. The REM III Team has judiciously
allocated resources to accomplish the rapid-turnaround.
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In spite of time constraints required to meet the projected
ROD date, the REM III Team is confident that the Final
RI/FS Report is of high technical quality and will be
sufficient for generation of an appropriate ROD. We are
looking forward to assisting in Post-RI/FS support
activities including review of the Proposed Remedial Action
Plan, the public meeting, the Responsiveness Summary, etc.
Please do not hesitate to call me at (201) 460-6434, or Mr.
Robert Hubbard at (412) 788-1080 should you have any
questions, comments, or suggestions.

Very truly yours,

for

Dev R S dev, Ph.D., P.E.
Regional¥Manager - Region II

DRS/RJH/1md

Enclosures

cc: R Heffernan -~ EPA, HQ
R Fellman -~ Ebasco, ZPMO
B Mendez - Ebasco, ZPMO
F Tsang - Ebasco, ZPMO
H Worchel - Ebasco, Region II
G Latulippe - NUS
R Hubbard - NUS

File: WA No. 161-2LD6 (L725/353)
Daily
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EXECUTIVE SUMMARY

REMEDIAL INVESTIGATION

The Byron Barrel and Drum Site was discovered by the New York
State Police in 1982 as a result of a report of illegal storage
and disposal of approximately 400 55-gallon steel drums. As a
result of this report, a police investigation was initiated and
a search warrant was issued and executed on July 22, 1982.
During execution of the warrant numerous drums were seen at the
site in two storage areas. Subsequently, drummed wastes were
sampled by the New York State Department of Environmental
Conservation (NYSDEC). In March of 1984 the NYSDEC requested
that the United States Environmental Protection Agency (EPA)
conduct an immediate removal action at the site.

The EPA pursued the possibility of having the property owner
conduct the removal operation. When this attempt failed, the
EPA initiated the removal action. The removal action included
waste compatibility testing; PCB analysis; bulking of compatible
materials; analysis of bulked materials for disposal
characteristics; and disposal/treatment of drums, wastes,
debris, and approximately 40 cubic yards of contaminated soil at
offsite locations. Disposal sites consisted of treatment,
storage, and disposal facilities approved under the Resource
Conservation and Recovery Act.

During the removal action the EPA sampled local domestic wells,
soil, and groundwater obtained from and EPA-installed monitoring
well. No site-related contamination was detected in residential
wells, although volatile organic chemicals were identified in
the groundwater sample from the onsite monitoring well. Low
levels of residual contamination were detected in soil samples.
The residential wells were sampled again 1in 1986 and no
contamination was detected.

A remedial investigation (RI) was conducted at the Byron Barrel
and Drum Site in 1988/1989 under EPA Contract Number 68-01-7250.
The remedial investigation was conducted to provide a data base
sufficient to characterize the nature and extent of
contamination at the site, perform a baseline risk assessment,
and complete a feasibility study of remedial alternatives.

The remedial investigation included a soil-gas survey, a
geophysical (magnetics) investigation, surface and subsurface
soil sampling and analysis, a hydrogeologic and groundwater
quality investigation, and surface-water and sediment sampling.

Environmental contamination at the Byron Barrel and Drum Site
consists primarily of subsurface soil and groundwater

contamination. Chlorinated aliphatic hydrocarbons such as
1,1,1-trichloroethane, 1,l1-dichloroethane, trichloroethene, and
l,1-dichloroethene are the primary contaminants. Various
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monocyclic aromatics such as toluene and xylenes were also
detected, although groundwater contamination with these
substances is minimal compared to contamination with chlorinated
species.

Two major contaminant sources were detected at the site during
the remedial investigation (RI) conducted from July 1988 through
May 1989. The first of these sources 1is 1located 1in the
southwestern portion of a drum storage and waste disposal area
(source area 1l). The second is located in the vicinity of a
large maintenance shed located in the southwest portion of the
site property. This secondary source was identified at the
close of the field investigation, and a supplemental
investigation to characterize contamination in this area was
completed in May of 1989. Although magnetic anomalies were
identified during the geophysical investigation, test-pitting
operations revealed that there are no buried drums at the site.

Based on the results of a subsurface soil sampling and analysis
program, it has been estimated that approximately 1,100 cubic
yvards of contaminated soil are located in source area l
(Figure ES-1). Concentrations of contaminants in this area are
generally relatively low. For example, tetrachloroethene (PCE)
was the most concentrated contaminant detected in soil samples
from this area. However, PCE concentrations ranged no higher
than 4,400 parts per billion. It is believed that a significant
amount of site contamination was removed from source area 1
during excavation of contaminated soils during the 1984 EPA
removal action.,

Based on a soil boring and subsurface soil sampling and analysis
program, it is estimated that approximately 3,000 cubic yards of
contaminated soil are present in the second source area. This
area 1s located near a large maintenance building 1in the
southwestern corner of the site property (Figure ES-1).
Although contamination is distributed over a larger area at this
source, concentrations are 1lower than those encountered in
source area l. For example, volatile organic chemicals were
detected at concentrations no greater than 410 parts per billion
in this source area (l,1,l-trichloroethane).

Surface soils at the Byron Barrel and Drum Site contained only
low levels of volatile organics (less than 50 ppb), phthalate
esters (less than 600 ppb), polynuclear aromatic hydrocarbons
(less than 300 ppb), and benzoic acid (less than 500 ppb). By
contrast, much higher concentrations of various pesticides, such
as 4,4'-DDT, 4,4'-DDE, endrin, and dieldrin, were encountered.
However, the highest concentrations of these compounds were
detected in surface soil samples collected from the adjacent
farmland. Onsite samples containing pesticides were obtained in
proximity to the agricultural 1land, and are believed to be
present as a result of atmospheric transport of pesticides
during application to crops.
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Inorganic contamination in soils is 1indistinguishable from
background 1levels with the exception of the detection of
concentrations of lead and chromium in excess of background.
The maximum concentrations of these analytes were detected in
surface soil samples obtained in source area 3 (Figure ES-1).
However, review of the analytical results for groundwater
samples obtained from monitoring wells in this area indicated
that groundwater concentrations of 1lead and chromium are
indistinguishable from background concentrations (i.e.,
concentrations detected in an upgradient well).

Lead was also detected in surface soil samples from source
area 1 at concentrations in excess of background levels.
Groundwater samples obtained in the wvicinity of this source
indicate that lead contamination exists in the aquifer in this
area. Subsurface soil samples did not exhibit any substantial
contamination with either chromium or 1lead.

A number of other inorganic chemicals were detected in
groundwater samples at concentrations 1in excess of Maximum
Contaminant Levels. However, with the exception of the
anomalous detection of relatively high concentrations in one
sample obtained from one well, these levels were generally
indistinguishable from background concentrations. Another
sample obtained from this well during a separate sampling round
did not display inorganic concentrations similar to the
anomalous sample.

Groundwater samples were not filtered to remove suspended solids
prior to acidification. Therefore, the results are indicative
of total inorganics rather than dissolved inorganics. Based on
the detection of relatively high concentrations of inorganics in
an upgradient well, site monitoring wells, and uncontaminated
downgradient wells (i.e., wells located beyond the extent of the
organic contaminant plumes) it is believed that the detection of
these high concentrations is indicative of naturally occurring
background levels.

Surface-water and sediment samples obtained in a drainage ditch
adjacent to the site property contained relatively low levels of

organic chemicals. No evidence of downstream impact on Oak
Orchard Creek (the primary receiving surface water body) was
identified. Several sediment samples from another drainage

ditch that runs east to west just north of the site contained
relatively high 1levels of toluene, acetone, and 2-butanone.
However, based upon surface drainage patterns and the absence of
potential discharge of contaminated groundwater to this drainage
channel, it 1is not believed that this contamination is site
related.

The primary contaminant transport mechanism at the Byron Barrel
and Drum Site is associated with groundwater advection of
dissolved contaminants. Contaminant plumes originating in the
vicinity of source areas 1 and 2 and the maintenance building
source were noted to be migrating in the downgradient direction

R33296 ~4- 000510



to the north/northwest (Figure ES-2). No evidence of
contaminant migration toward residential wells to the southwest
was observed during the RI. Based on the analytical results for
monitoring well samples, it is apparent that these contaminant
plumes are confined to the immediate proximity of the source
areas. It is estimated that the contaminant plumes have
migrated no further than 400 feet from the sources. This
phenomena is a manifestation of the shallow hydraulic gradient
and the relatively recent time frame of disposal activities
(approximately 1982).

Five potential exposure routes were considered in the baseline
risk assessment. Exposure pathways considered include direct
dermal contact, accidental ingestion of soils, inhalation of
fugitive dust, inhalation of volatile emissions, and groundwater
ingestion and inhalation of wvolatiles during showering.
Virtually all of the contaminants detected in site media were
included as 1indicator <chemicals with the exception of the
pesticides identified in surficial soils. These compounds are
considered background contaminants that are unrelated to any
disposal activities at the Byron Barrel and Drum Site.

The risk characterization process indicates that those exposure
routes associated with surficial contamination (i.e., dermal
contact, accidental ingestion, and inhalation of fugitive dust
and volatile emissions) constitute noncarcinogenic and
carcinogenic risks below those defined as being of concern by
EPA. Hazard Indices, which are an indicator of the potential
for noncarcinogenic effects, were well below unity (1) for each
of these exposure routes. This indicates that estimated doses
are below "acceptable" Reference Doses, even using conservative
(worst-case) assumptions. Incremental cancer risks were within
the EPA target risk range of 10-7 to 10-4. A risk of 10-7 means
that an exposed individual has a 1 in 10 million chance of
contracting cancer, whereas a risk of 10-4 corresponds to a 1 in
10 thousand chance. Remedial action may be considered for
cancer risks in this range. None of the incremental cancer
risks associated with these exposure routes exceeded 10-6 (a 1 in
1 million chance that an exposed receptor would incur cancer).

The hydrogeologic investigation revealed that there 1is no
existing contaminant migration pathway from the site to the
residential wells, although 1low 1levels of contaminants were
detected in several residential well samples. Incremental cancer
risks did not exceed 10-6 for exposures associated with use of
domestic well water. Hazard Indices for residential wells are
well below unity (1), indicating that noncarcinogenic effects,
are unlikely through household use of groundwater.

By contrast, the risk assessment indicates that significant
carcinogenic and noncarcinogenic risks would be incurred if the
aquifer at the Byron Barrel and Drum Site were developed for
potable use. The cumulative incremental cancer risk for use of
site groundwater exceeds the upper bound of the EPA target risk
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range. The fact that hazard Indices exceed unity indicates that
noncarcinogenic effects would be 1likely if this water were
developed for drinking water purposes.

FEASIBILITY STUDY

The RI revealed that two sources of contamination exist at the
Byron Barrel and Drum Site. The first of these 1is residual
contamination in subsurface soils in the southwestern portion of
a former drum storage and waste disposal area (source area 1).
The second source 1is residual subsurface soil contamination
located at the extreme southwestern corner of the site property.
This source is believed to have originated from solvent spills.
This source was 1identified at the <close of the field
investigation. Subsurface contamination in both areas occurs in
the vadose zone and consists primarily of chlorinated aliphatic
hydrocarbons, such as 1,1,l-trichloroethane, tetrachloroethene,
and trichloroethene. Contamination with these substances is
considered relatively insignificant from both human health and
environmental standpoints. Concentrations of chlorinated
aliphatics were below five part per million in both source
areas. Under existing site conditions, no potential exposure to
these source areas is anticipated.

However, two groundwater contaminant plumes were found to be
originating from these source areas. The primary groundwater
contaminants correspond to residual contamination found in the
subsurface soil matrix. The contaminant plumes are currently
confined to relatively small areas and have extended no farther
than 400 feet from the source areas. The hydraulic gradient at
the site is extremely shallow (0.0018 feet/foot), which, in
part, accounts for the limited migration of contaminants. In
addition, it is believed that disposal of contaminants occurred
relatively recently. This also accounts for the 1limited
migration that has been observed.

Although groundwater in the vicinity of the site is used as a
drinking water source, the hydrogeologic and groundwater quality
investigations revealed that no migration of contaminants to the
domestic wells has occurred or is likely to occur in the future.
In view of the absence of any existing exposure routes,
prevention of aquifer development or aquifer restoration and
protection were established as the primary remedial action
objectives for the site. Chemical-specific remedial action
objectives were developed to meet these general objectives.
These specific objectives may be summarized as follows:

Groundwater

e Prevent exposure (ingestion and inhalation) to groundwater
having contaminant concentrations in excess of Applicable
or Relevant and Appropriate Requirements or other criteria
and guidelines "to be considered" (ARARs) and to
concentrations corresponding to a cumulative incremental
cancer risk in excess of 10-4,
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e Restore contaminated groundwater to concentrations
attaining ARARs and to concentrations corresponding to a
cumulative incremental cancer risk below 10-4.

Soil

e Prevent migration of contaminants from the subsurface soil
so that groundwater concentrations will not exceed ARARSs
or concentrations corresponding to cumulative incremental
cancer risk below 10-4.

In general, ARARs are considered protective of the public health
since they are developed, 1in part, based on toxicological
properties. However, ARARsS generally apply to only one specific
chemical compound. The additional requirement that cumulative
incremental cancer risks are below 10-4 ensures that the
potential adverse effects or multiple chemicals (i.e., mixtures)
are also addressed. Furthermore, remedial alternatives that
would attain a 10-6 incremental cancer risk were also considered.

As a result of the 1limited extent of subsurface soil
contamination, the primary emphasis of remedial action, and
hence the development of remedial alternatives, was placed on
groundwater remedial actions. Although soil remedial
alternatives were considered, a 1limited number of potential
technologies and process options were considered for soil
remediation. Only those technologies considered to be cost-
effective and appropriate to the magnitude of the problem were
considered for soil remediation.

As a result of the technology/process option and remedial
alternative screening process, the following alternatives were
developed for detailed analysis:

e Alternative 1 - No action with monitoring.

e Alternative 2 - Deed and groundwater use restrictions.

¢ Alternative 3 - Deed restrictions and groundwater pumping,
treatment, and discharge to surface water.

e Alternative 4 - Soil capping and groundwater pumping,
treatment, and discharge to surface water.

e Alternative 5 - Soil excavation and offsite disposal and
groundwater pumping, treatment and discharge to surface
water.

e Alternative 6 - Soil excavation and onsite thermal

desorption and groundwater pumping, treatment, and
discharge to surface water.
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e Alternative 7 - In-situ soil wvapor extraction and
groundwater pumping, treatment, and discharge to surface
water.

e Alternative 8 - In-situ soil flushing and groundwater
pumping, treatment, and discharge to the subsurface.

A comparative analysis of these remedial alternatives is
summarized in Table ES-1. These alternatives are effective in
meeting the remedial objectives to various degrees, as outlined
in Table ES-1. The cost summaries for Alternatives 3 through 8
presented in Table ES-1 are based on attainment of ARARs and a
cumulative incremental cancer risk of 10-4. It was determined
that these remedial objectives could be achieved within 20 years
(calculations are included in Appendix H). By contrast it was
estimated that operation and maintenance would be required for
90 years to meet concentrations corresponding to the lower end
of the EPA target risk range (i.e., 10-6). Given the high
operation and maintenance costs associated with the wvarious
treatment alternatives, it is not considered cost-effective to
attain residual risks of 10-6, Furthermore, concentrations
attaining ARARs and a cumulative 10-4 cancer risk are considered
protective of both the environment and the public health. The
total present worth of the various alternatives range from
$265,000 (Alternative 1) to $7,929,000 (Alternative 5). Capital
costs, annual operation and maintenance costs, and the total
present worth of each alternative are summarized in Table ES-1
(cost estimates are summarized in Appendix I).
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TABLE ES-1

COMPARATIVE ANALYSIS OF ALTERNATIVES
BYRON BARREL AND DRUM SITE

BYRON,

NEW YORK

Alterative 1
No Further Action with Monitoring

Alternative 2
Deed and Groundwater Restrictions

Alternative 3
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 4
Capping, Groundwater Pumping,
Treatment, and Discharge to
Surface Water

DESCRIPTION

No action. Ongoing monitoring.

Restrict groundwater use and
subsurface soil disturbance
through institutional controls.
Ongoing monitoring.

Collect groundwater; treat using
precipitation, sedimentation,
filtration, air stripping, and
carbon adsorption; and discharge
to surface water. Restrict soil
disturbance by deed restrictions.
Ongoing monitoring.

Place cap over areas of subsurface
soil contamination. Collect
groundwater; treat using
precipitation, sedimentation,
filtration air stripping, and
carbon adsorption; and discharge
to surface water, Ongoing
monitoring.

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

e Risks to human health and
environment not changed.

e Risks to human health reduced
by restricting groundwater use
and soil disturbance.

® Risk to environment not
changed.

e Soil - Risks reduced by deed

restrictions. Contaminants
could still leach to
groundwater.

® Groundwater - Protection
provided by removing
groundwater contaminants.

® Soil - Risks reduced by
capping, which would reduce
potential leaching to
groundwater.

¢ Groundwater - Protection
provided by removing
groundwater contaminants,

COMPLIANCE AND ARARs

¢ Would not comply with
groundwater ARARS.

® Would not comply with chemical-
specific ARARs for ingestion of
groundwater.

® Would meet all other ARARs.

e All ARARs would be met.

¢ All ARARs would be met.
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TABLE ES-1

COMPARATIVE ANALYSIS OF ALTERNATIVES

BYRON BARREL AND DRUM SITE
BYRON, NEW YORK
PAGE TWO

Alterative 5
Offsite Disposal, Groundwater
Pumping, Treatment, and Discharge
to Surface Water

Alternative 6
Thermal Treatment, Groundwater
Pumping, Treatment, and Disharge
to Surface Water

Alternative 7
In-Situ Vapor Extraction,
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 8
In-Situ Soil Flushing
Groundwater Pumping, Treatment and
Discharge to the Suburface

DESCRIPTION

Excavate contaminated subsurface
soil and dispose at offsite
landfill. Collect groundwater;
treat using precipitation,
sedimentation, filtration air
stripping, and carbon adsorption;
and discharge to surface water.
Ongoing monitoring.

Excavate contaminated subsurface
soil and treat on site. Collect
groundwater; treat using
precipitation, sedimentation,
filtration, air stripping, and
carbon adsorption; and discharge
to surface water. Ongoing
monitoring.

Treat soil using in-situ vapor
extraction. Collect groundwater;
treat using precipitation,
sedimentation, filtration, air
stripping, and carbon adsorption;
and discharge to surface water.
Ongoing monitoring.

Collect groundwater; treat using
precipitation, sedimentation,
filtration, air stripping, and
carbon adsorption; and discharge
to subsurface. In-situ soil
flushing. Ongoing monitoring.

OVERALL PROTECTION OF HUMAN HE

ALTH AND THE ENVIRONMENT

® Soil - Risks removed through
removal and offsite disposal.

- Protection
removing
contaminants.

e Groundwater
provided by
groundwater

e Soil - Risks reduced to
treating s0il to remove VOCs.

e Groundwater - Protection
provided by removing
groundwater contaminants.

® Soil - Risks reduced by
treating soil to remove VOCs.

* Groundwater - Protection
provided by removing
groundwater contaminants.

® Risks reduced by flushing soil
contaminants and removing
groundwater contaminants.

COMPLIANCE AND ARARs

IO All ARARs would be met.

|o All ARARs would be met.

IE

All ARARs would be met.

I' All ARARs would be met.
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TABLE ES-1
COMPARATIVE ANALYSIS OF ALTERNATIVES
BYRON BARREL AND DRUM SITE

BYRON,

NEW YORK

PAGE THREE

Alternative 1

No Further Action with Monitoring

Alternative 2
Deed and Groundwater Use
Restrictions

Alternative 3
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 4
Capping, Groundwater Pumping,
Treatment, and Discharge to
Surface Water

LONG-TERM EFFECTIVENESS AND PERMANENCE

Not effective in reducing
contaminant concentrations.

Aquifer restoration depends on
natural flushing and
degradation of contaminants.

Long-term monitoring reguired.

Not effective in reducing soil
or groundwater contaminant
concentrations.

Aquifer restoration depends on
natural flushing and
degradation of contaminants.

Institutional controls would
ensure that contaminated soil
is not disturbed and
groundwater is not used as a
potable water supply.

Long-term monitoring required.

Soil ~ Not effective in
reducing contaminant
concentrations or migration to
groundwater. Deed restictions
would prevent soil disturbance
and subsequent exposure.

Groundwater - Reduces risks by
reducing contaminant
concentrations. Excellent
long-term reliability based on
performance of existing
systems. Long-term monitoring
and O&M required.

Soil - Not effective in
reducing contaminant
concentrations. Capping would
reduce infiltration and
migration of contaminants to
groundwater.

Groundwater - Reduces risks by
reducing contaminant
concentrations. Excellent
long-term reliability based on
performance of existing
systems. Long-term monitoring
and O&M required.

REDUCTION OF TOXICITY,

MOBILITY,

OR VOLUME

No reduction of toxicity,
mobility, or volume.

No reduction of toxicity,
mobility, or volume.

Soil - No reduction of
toxicity, mobility, or volume.

Groundwater - Pumping would
reduce mohility and volume of
contaminant plumes. Toxicity
reduced by treatment.

Soil - Capping would reduce
contaminant mobility. No
reduction of toxicity or
volume.

Groundwater - Pumping would
reduce mobility and volume of
contaminant plumes. Toxicity
reduced by treatment.
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TABLE ES-1

COMPARATIVE ANALYSIS OF ALTERNATIVES

BYRON BARREL AND DRUM SITE
BYRON, NEW YORK
PAGE FOUR

Alterative 5
Offsite Disposal, Groundwater
Pumping, Treatment, and Discharge
to Surface Water

Alternative 6
Thermal Treatment, Groundwater
Pumping, Treatment, and Disharge
to Surface Water

Alternative 7
In~Situ Vapor Extraction,
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 8
In-Situ Soil Flushing,
Groundwater Pumping, Treatment and
Discharge to Subsurface

LONG-TERM EFFECTIVENESS AND PERMANENCE

e Soil - Risks removed by
complete removal of
contaminated subsurface soil.

e Groundwater - Reduces risks by
reducing contaminant
concentrations., Excellent
long-term reliability based on
performance of existing
systems. Long-term monitoring
and O&M required.

Soil - Risks reduced by
treating contaminated soil to
reduce VOC concentrations.

Groundwater - Reduces risks by
reducing contaminant
concentrations. Excellent
long-term reliability based on
performance of existing
systems. Long-term monitoring
and O&M required.

Soil - Risks reduced by
treating soil to remove VOCs.

Groundwater - Reduces risks by
reducing contaminant
concentrations.

Excellent long-term reliability
hased on performance of
existing systems. Long-term
monitoring and O&M required.

® Soil - Risks removed by
treating contaminated soil
using in-situ soil flushing.

® Groundwater - Reduces risks by
reducing contaminant
concentrations. Excellent
long-term reliability based on
performance of existing
systems. Long-term monitoring
and OsM required.

REDUCTION OF TOXICITY, MOBILITY,

OR VOLUME

¢ So0il - No reduction of
toxicity, mobility, or volume.

e Groundwater -~ Pumping would
reduce mobility and volume of
contaminant plumes. Toxicity
reduced by treatment.

Soil - Toxicity reduced by
thermal treatment. No
reduction of mobility or
volume.

Groundwater - Pumping would
reduce mobility and volume of
contaminant plumes. Toxicity
reduced by treatment.

Soil - Toxicity reduced by in-
situ vapor extraction. No
reduction of mobility or
volume.

Groundwater - Pumping would
reduce mobility and volume of
contaminant plumes. Toxicity
reduced by treatment.

e Soil - Toxicity reduced by
in-situ soil flushing.

¢ Groundwater - Pumping would
reduce mobility and volume of
contaminant plumes. Toxicity
reduced by treatment.




1 YARR-S

..V'[_

02S000

TABLE ES-1

COMPARATIVE ANALYSIS OF ALTERNATIVES

BYRON BARREL AND DRUM SITE
BYRON, NEW YORK
PAGE FIVE

Alternative 1
No Further Action with Monitoring

Alternative 2
Deed and Groundwater Use
Restrictions

Alternative 3
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 4
Capping, Groundwater Pumping,
Treatment, and Discharge to

Surface Water

SHORT-TERM EFFECTIVENESS

e No rigsks to public from
sampling activities.

e Protective equipment required
for well sampling personnel.

Mo risks to public from
sampling activities.

Protective equipment reguired
for well sampling personnel.

No risks to public during
implementation.

Protective equipment reguired
for workers.

Aquifer drawdown during
pumping.

Would take 20 years to achieve
all ARARs and 10-4 risk levels.

Would take 90 years to achieve
10-6 risk levels.

No risks to public during
implementation.

Protective equipment required
for workers.

Agquifer drawdown during
pumping.

Would take 20 years to achieve
all ARARs and 10-4 risk levels,

Would take 90 years to achieve
10-6 risk levels.

Would take 1 to 2 months to
construct the cap.

Dust control procedures may be
needed.

IMPLEMENTABILITY

® Groundwater monitoring could be
performed using previously-
installed wells and residential
wells.

Institutional controls can be
implemented by state and local
officials.

Groundwater monitoring could be
performed using previously-
installed wells and residential
wells,

Technologies and process
options demonstrated and
commercially available.

One SPDES compliance point to
be monitored.

Technologies and process
options demonstrated and
commercially available.

One SPDES compliance point to
be monitored.
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TABLE ES~1

COMPARATIVE ANALYSIS OF ALTERNATIVES

BYRON BARREL AND DRUM SITE
BYRON, NEW YORK
PAGE SIX

Alternative 5§
Offsite Disposal, Groundwater
Pumping, Treatment, and Discharge
to Surface Water

Alternative 6
Thermal Treatment, Groundwater
Pumping, Treatment, and Discharge
to Surface Water

Alternative 7
In-Situ Vapor Extraction,
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 8
In-Situ Soil Flushing,
Groundwater Pumping, Treatment and
Discharge to the Subsurface

SHORT-TERM EFFECTIVENESS

e Possibility for a spill exists
during offsite transport.

e Protective equipment required
for workers.

e Aguifer drawdown during
pumping.

® Would take 20 years to achieve
all ARARs and 10-4 risk levels.

e Would take 90 years to achieve
10-6 risk levels.

® Would take 1-2 months to remove
contaminated soil.

e Measures required to protect
public and workers from dust
and volatile emissions during
excavation and material
handling.

e Protective equipment required
for workers,

e Aquifer drawdown during
pumping.

e Would take 20 years to achieve
all ARARs and 10-% risk levels.

e Would take 90 years to achieve
10-6 risk levels.

e Would take 2 months to treat
contaminated soil.

e Measures required to protect
public and workers from dust
and volatile emissions during
excavation and material
handling.

No risks to public during
implementation.

Protective equipment required
for workers.

Would take 20 years to achieve
all ARARs and 10-9 risk levels.

Would take 90 years to achieve
10-6 risk levels.

Aquifer drawdown during
pumping.

Would take 3 to 6 months to
treat contaminated soil,.

e No risks to public during
implementation.

¢ Protective equipment required
for workers.

e Agquifer drawdown during
pumping.

e Groundwater mounding would
occur beneath the recharge
basins. This will negate
adverse effects of aquifer
drawdown in source areas.

e Would take 20 years to achieve
all ARARs and 10-9 risk levels.

® Would take 90 years to achieve
10-6 risk levels.

IMPLEMENTABILITY

¢ Technologies and process
options demonstrated and
commerciaily available.

® One SPDES compliance point to
be monitored.

e Technologies and process
options demonstrated and
commercially available.

e One SPDES compliance point to
be monitored.

Technologies and process
options demonstrated and
commercially available.

One SPDES compliance peint to
be monitored.

e Technologies and process
options demonstrated and
commercially available.

e Three SPDES compliance points
to be monitored.
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TABLE ES-1

COMPARATIVE ANALYSIS OF ALTERNATIVES

BYRON BARREL AND DRUM SITE
BYRON, NEW YORK
PAGE SEVEN

Alternative 1
No Further Action with Monitoring

Alternative 2
Deed and Groundwater Use
Restrictions

Alternative 3
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 4
Capping, Groundwater Pumping,
Treatment, and Discharge to

Surface Water

COSTS

Capital: $0 Capital: $15,000 Capital: $1,506,000 Capital: $1,716,000
Annual OsM: $13,600 |JAnnual O&M: $13,600 |Annual O&M: $232,700¢(3) |Annual O&M: $237,400(3)
Present Worth(l): $265,000 |present worth(1l): $279,000 |Present Worth(1l): $4,874,000 |present Worth(1l): $5,143,000
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TABLE ES-1

COMPARATIVE ANALYSIS OF ALTERNATIVES

BYRON BARREL AND DRUM SITE
BYRON, NEW YORK
PAGE EIGHT

Alternative 5
Offsite Disposal, Groundwater
Pumping, Treatment, and Discharge
to Surface Water

Alternative 6
Thermal Treatment, Groundwater
Pumping, Treatment, and Discharge
to Surface Water

Alternative 7
In-Situ Vapor Extraction,
Groundwater Pumping, Treatment,
and Discharge to Surface Water

Alternative 8
In~S8itu Soil Flushing,
Groundwater Pumping, Treatment and
Discharge to the Subsurface

COSTS

Capital: $3,899,000 Capital: $3,319,000 Capital: $1,761,000 Capital: $1,917,000
Annual O&M: $285,800(3) |Annual O&M: $249,700(3) ]Annual O&M: $238,400(3) jAnnual O&M: $259,700(3)
Present Worth(1): $7,929,000 |present Worth{1): $6,899,000 |present Worth(l); $5,200,000 |present Worth(1): $5,572,000

(1) Present worth based on 30-year project life,
(2) To achieve ARAR-based and 10-4 risk levels in groundwater.
(3) BAnnual costs for major portion of operating lifetime

costing information are provided in Appendix I.

(years 3 through 20).

5 percent discount rate, and zero inflation rate.

Detailed annual costs and other




000524



1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

NUS Corporation (NUS), under contract to Ebasco Services
Incorporated (Ebasco), prepared this Remedial Investigation
(RI) Report for the U.S. Environmental Protection Agency (EPA).
This report presents the results of the RI conducted for the
Byron Barrel and Drum Site 1in Genesee County, New York.
Preparation of this RI was accomplished under Work Assignment
Number 161-2LD6, Contract Number 68-01-7250.

1.2 SCOPE AND OBJECTIVES

The RI was conducted according to the Work Plan submitted to and
approved by EPA in February 1988. The primary goals of this
investigation are to determine whether the Byron Barrel and Drum
Site presents any —current or future public health or
environmental risk, and to <collect the data necessary to
evaluate appropriate remedial actions that are consistent with
the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 as amended by the Superfund Amendments and
Reauthorization Act of 1986. Specific objectives were developed
to meet these goals. The objectives, which were provided in the
Final Work Plan (NUS Corporation, February 1988), are summarized
as follows:

¢ Determine the location, quantity, and chemical character
of any buried waste materials or drums.

¢ Characterize the nature and extent of contamination in
soils, surface water, sediments, and groundwater.

e Characterize the hydrogeologic regime at the site through
the installation, sampling, and hydrogeologic testing of
monitoring wells.

¢ Evaluate contaminant migration routes that are acting at
the site to transport contaminants off site, as well as

characterize the extent of offsite impacts of
contamination.
e Identify current and/or potential receptors of

environmental contamination and evaluate the risks
associated with these exposures.

e Establish the basic engineering characteristics of site
soils and sediments.

1.3 SITE BACKGROUND
This section provides a physical site description, site history,

and a summary of previous investigations associated with the
site.
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1.3.1 Site Location and Description

The Byron Barrel and Drum Site 1is located in Genesee County,
New York, approximately 3.6 miles northwest of the Township of
Byron. The site occupies approximately 2 acres of an 8-acre
parcel of property off Transit Road. Map coordinates for the
site are latitude 43°07'l6.5" north, longitude 78°06'28.5" west
on the Byron 7.5-minute series quadrangle map, as shown on
Figure 1-1.

The Byron Barrel and Drum Site was used as a salvage yard for
heavy construction equipment such as graders, bulldozers, cement
mixers, and cranes, etc. Numerous pieces of such equipment were
seen at the site. 1In addition, metallic and nonmetallic debris
littered the site. The site itself is relatively flat but it is
bordered on the east by an esker (a range composed of glacial
stream deposits). Gravel was mined in a pit in this esker. The
gravel pit is located on the site property.

The site is heavily vegetated except in the gravel pit and, to a
lesser extent, along the access road. Three known drum storage,
or disposal, areas have been identified from file information.
Drum removal operations by the EPA were completed at the site in
December 1984.

1.3.2 Site History and Previous Investigations

The Byron Barrel and Drum Site was discovered in July 1982, when

an unidentified individual reported the disposal of
"approximately 400 55-gallon steel barrels that were filled with
noxious-smelling chemicals" to John W Anna, a senior

investigator with the New York State Police Major Crimes Unit.
The source reported that he believed the disposal had
occurred in March or April of 1982 on property owned by
Mr. Darrell Freeman, Jr.

As a result of this report, a police investigation was
initiated. On July 16, 1982, a helicopter flight over the area
revealed the presence of a number of drums on the property.
Photographs were taken during the flyover. Further
investigation by Mr. Anna revealed that Darrell Freeman, Jr.,
owned the property and did not possess a permit from either the
New York State Department of Environmental Conservation (NYSDEC)
or the EPA for the storage or disposal of hazardous waste.

As a result of the investigation, a search warrant was issued.
Two drum storage areas were quickly located. Mr. Anna reported
that the first area contained 121 barrels, whereas the second
contained 98 barrels. NYSDEC representatives obtained 11 drum
waste samples during the search. Summaries of these analytical
results are included with the analytical data base (Appendix E).
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On July 23, 1982, various persons were interviewed regarding
waste disposal activities at the site. A former employee of
Mr. Freeman reported that he first noted approximately 80 drums
on the Freeman property in the spring of 1978. These drums were
located off the east side of the dirt road that runs through the
Freeman property. The source further indicated that two more
shipments of drums arrived at the site in the summer of 1979.
These drums were unloaded and deposited at a site off to the
west side of the dirt road behind a small clump of trees. These
drum storage locations correspond to those identified during the
police search. The source further reported that a fourth 1load
of drums arrived sometime that summer. He did not witness their
arrival, but noted that they were piled in front of two cement
trucks in an area just south of the second disposal site.

Sometime during the fall of 1980, the source indicated that
Mr, Freeman instructed him to go to the site of the fourth load

of barrels and bury them in dirt. Apparently, Mr. Freeman
instructed this individual to rip the drums open with a backhoe
and bury them and mix them in with the dirt. The source

indicated that some of the drums contained liquid that smelled
like fingernail polish.

The NYSDEC initiated a preliminary investigation of the site.
Wehran Engineering (Wehran) and Camp Dresser & McKee (CDM)
submitted a preliminary report wunder the NYSDEC Superfund
Program in September 1983, The Phase I data was supplemented to
produce final scores under the Hazard Ranking System, and the
site was ranked on the Superfund National Priorities List in
April 1984 (Rank = 436).

In March 1984, NYSDEC requested that EPA conduct an immediate
removal action at the site with funds available under the
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). On June 5, 1984, EPA issued a notice to
Mr. Freeman regarding the intent to conduct the removal
operation. Mr. Freeman indicated that he wished to conduct the
work on his own. When subsequent contact with Mr. Freeman and
his attorneys did not result in progress on the action, EPA
commenced removal work at the site on August 11, 1984.

The EPA removal action included waste compatibility testing; PCB
analysis; bulking of compatible materials; analysis of bulked
materials for disposal characteristics; and proper disposal of
drums, wastes, and approximately 40 cubic yards of contaminated
soil and debris, Some bulked materials were identified as
Resource Conservation and Recovery Act (RCRA) hazardous wastes
as a result of the characteristic of ignitability and the
presence of spent solvents such as toluene, ethylbenzene, and
1,1,1-trichloroethane. Analytical results for bulked drum waste
samples are summarized in Tables 2-1 through 2-3 of the Final
Work Plan for the Byron Barrel and Drum Site (Appendix E).
Materials from the =site were disposed at RCRA-approved
treatment, storage, and disposal activities, including: AMO
Pollution Services, Cannonsburg, Pennsylvania; Rollins
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Environmental Services, Deer Park, Texas; SCA, Model City,
New York; Chemical Waste Management, Emelle, Alabama; and
Caldwell Systems, Lenoir, North Carolina (EPA, 1985). Soils
samples were collected from each of the three identified
disposal areas. Although test pits were excavated in an alleged
drum burial area (source area 1), no buried drums were found. A
monitoring well was installed near the burial area, and a
groundwater sample was obtained. Soil and groundwater samples

were analyzed for priority pollutants. Sample results were
presented in the Final Work Plan (NUS Corporation,
February 1988). The EPA removal action was completed by

December 28, 1984. Residential well sampling was conducted in
the vicinity of the site in June 1986. Three wells (Smith,
Freeman, and Ognibene), located southwest of the site, were
sampled and analyzed for Target Compound List (TCL) organics and
inorganics by an EPA Contract [Laboratory Program (CLP)
laboratory. No site-related contaminants were detected in the
residential well samples.

1.4 REPORT ORGANIZATION

The organization and content of this report (Volume I) are
described below. The Feasibility Study Report is included as
Volume II. Appendices are provided in Volumes III and IV.

e Section 1.0 - Introduction

This section summarizes the scope and objectives of the
RI. Included are descriptions of the site and relevant
background information.

e Section 2.0 - Site Investigation
This section describes the wvarious tasks of the field
investigation activities, 1including the hydrogeologic
investigation and media sampling activities.

e Section 3.0 - Physical Characteristics of the Site
This section describes the site features, demography and
land use, climate, soils, geology, hydrogeology, and
surface-water hydrology.

e Section 4.0 - Nature and Extent of Contamination
This section presents the results of the sampling and
analysis program at the site. Included are data on the
nature and extent of contamination observed in
groundwater, soil, surface water, and sediments.

e Section 5.0 - Contaminant Fate and Transport

Potential contaminant migration routes, the physical and
chemical properties of the contaminants as they relate to
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environmental fate and transport, and contaminant
persistence are included in this section.

Section 6.0 - Risk Assessment

This section presents an assessment of the public health
and environmental risks associated with chemical
contamination currently found at the site. Applicable,
relevant, and appropriate requirements (ARARS) are
identified for the site contaminants, actual and potential
carcinogenic and noncarcinogenic risks are estimated, and
an assessment of environmental hazards is presented.

Section 7.0 - Summary and Conclusions
This section summarizes the findings of the RI and sets

the stage for the Feasibility Study (FS) Report
(Volume II).
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2.0 FIELD INVESTIGATION ACTIVITIES

2.1 INTRODUCTION

A detailed description of the scope of work for the Byron Barrel
and Drum Site investigation is included in the Field Operations
Plan (NUS Corporation, March 1988) and the Work Plan (NUS
Corporation, February 1988). This section of the RI Report
provides a discussion of the data collection activities and
describes procedures that were altered as a result of situations
encountered in the field. The site study area is shown in
Figure 2-1. The site has been divided into three specific
source areas of environmental contamination, based on historical
chemical-analytical data, as shown 1in Figure 2-2. Detailed
discussions of the source areas are presented in Section 4.0.

2.2 PRELIMINARY ACTIVITIES

Preliminary activities conducted at the Byron Barrel and Drum
Site included the following activities:

e Aerial topographic mapping: This activity was designed to
produce a higher quality base map for use in project
deliverables.

¢ Relocation activities: An abundance of heavy equipment
was removed from the suspected source areas and areas of
secondary interest to facilitate the geophysical survey,
soil-gas investigation, and monitoring well installation.

¢ Grubbing: The known source areas were bulldozed of any
vegetation to facilitate all field activities.

2.3 SOIL-GAS INVESTIGATION

2.3.1 Soil-Gas Pilot Test

The soil-gas pilot test was performed in six test holes that
were bored approximately 2 weeks before the full-scale soil-gas
investigation began. The pilot test was conducted to determine
if the proposed approach (photoionization detector measurements
in soil borings) would be effective prior to mobilizing the full

field crew. This test was accomplished as specified 1in
Section 3.2.1 of the Field Operations Plan (NUS Corporation,
March 1988). Four samples were taken in suspected source

area 1, and two background samples taken outside this area. All
sampling points were selected at random.

2.3.2 Soil-Gas Investigation

A soil-gas investigation was determined to be the most cost-
effective and timely method of identifying any additional source
areas within the site limits. The results were evaluated to
determine the locations of potentially contaminated areas and
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therepy gui@e the selection of surface soil and subsurface soil
sampling points and monitoring well locations.

The soiljgas grid and investigation were conducted as described
in Section 3.2.1 of the Final Field Operations Plan (NUS
Corporation, March 1988) and Section 3.2.2 of the Final Work

Plan (NUS Corporation, February 1988), with the following
exceptions:

e Of the 399 boring locations originally proposed, 174 were
considered inaccessible because of overgrown vegetation or
the presence of equipment and/or scrap. This left
225 borings that were actually bored and tested. Samples
were collected on the grid system depicted in Figure 2-3.

e Organic vapor readings were taken immediately after the
boring was completed and Jjust before the bag was placed
over the hole, as well as 24 hours later, as specified.
This change was included because, on two occasions during
the pilot test, the bags were torn and pulled from borings
by animals during the night.

Samples of soil were mixed with deionized water and were checked
for pH and specific conductance for an indication of any
contamination by inorganics. The bags of soil were left on site
after the examination and testing was complete. All soil
slurries were disposed of at the trailer in drums, which were
also left on site.

2.4 GEOPHYSICAL INVESTIGATION

A geophysical survey was conducted to locate any buried
ferromagnetic materials or drums. This investigation focused on
the known or suspected burial area(s) as defined by existing
site information and the soil-gas survey. The information
acquired from the measured anomalies 1located during the
geophysical survey was used to guide the selection of areas that
required caution when the subsurface work was to begin.

The geophysical survey was conducted as described in
Section 3.2.3 in the Final Field Operations Plan
(NUS Corporation, March 1988) and Section 3.2.3 in the Final
Work Plan (NUS Corporation, February 1988) with the following
exceptions:

e The grid system was not oriented along true north, as
specified by the Field Operations Plan, but rather was

oriented northwest-southeast. The soil-gas system grid
was used to provide continuity and correlation between the
soil-gas and magnetics data. The soil-gas grid was

oriented in this fashion for convenience.
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*+ The grid could not be extended the specified 100 feet past
the area of interest because of the massive amounts of
scrap and/or equipment that surrounded each of the
suspected disposal areas. The grid was extended as far out
as possible in each case, generally approximately 50 feet.

Appendix A contains details of the geophysical investigation
conducted at the site.

2.5 SURFACE SOIL INVESTIGATION

A total of 25 surface soil samples were collected during the
field investigation at the locations shown in Figure 2-4. The
locations were selected based on the results of the soil-gas
investigation and historical information. Of the 25 samples,
21 were collected on site, and 4 were collected off site to
provide background information. Surface soil samples were
collected to provide the necessary data to assess the risks
posed by dermal contact, as well as to provide information on
potential contamination migration via surface-water erosion of

soil. This task was also designed to augment the soil-gas
survey, which is effective for the detection of only volatile
organics. These data will be helpful in characterizing

surficial contamination by nonvolatile/semivolatile chemicals.

The soil sampling program was conducted as described in
Section 3.2.4 of the Final Field Operations Plan
(NUS Corporation, March 1988) and Section 3.2.4 of the Final
Work Plan (NUS Corporation, February 1988). All sampling
procedures were performed as prescribed in Sections 3.2.4.1
and 3.3 of the Final Field Operations Plan.

2.6 SUBSURFACE SOIL INVESTIGATION

As shown in Figure 2-5, test pits and trenches were dug at 46
locations, from which a total of 130 subsurface soil samples
were collected for analysis. The subsurface sampling was
expected to provide an indication of residual contamination
because of potential losses of contaminants from the surface
through leaching and volatilization. All samples were analyzed
by the onsite analytical laboratory to provide rapid turnaround
results. The early results from the initial samples were
helpful in directing the ongoing excavation of the test pits.
The mobile laboratory analyzed for volatile organics only, as
described in Section 3.2.5 of the Final Work Plan
(NUS Corporation, February 1988). Twenty samples, picked at
random, were sent to a fixed-base laboratory to be analyzed for
TCL inorganic and organic parameters using CLP protocols.

The trenching also provided the means to identify any area that

might require in-situ or post-excavation treatment. No areas of
this type were identified during this activity.
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The test pitting and subsurface soil sampling were conducted as
described in Section 3.2.5 of the Final Work Plan
(NUS Corporation, February 1988) and Sections 3.2.5 and 3.2.5.2
of the Final Field Operations Plan (NUS Corporation, March 1988)
with the following exceptions:

¢ Sampling depths were altered from 4 feet and 8 feet to
depths of approximately 2, 4, and 6 feet because of the
presence of water at 7 feet in the first pits dug. Deeper
samples were obtained where water was not encountered.

e« The sample collection point was changed to either the
center of the backhoe bucket or the center of the spoils
pile from the trench because problems arose in reaching
the center of the bucket.

¢ Trenches were dug in a series of small pits because
continuous trenches collapsed.

e Samples were not coned and quartered in an effort to
prevent outgassing of volatile organics and to preserve
sample integrity.

e The Field Operations Plan originally specified that
approximately 200 samples would be taken from the test
pits, but 130 samples were considered to be sufficient for
the purposes of the investigation. The extent of
contamination was adequately defined through volatile
organic analysis of these samples. Only one significant
source was identified, and this area was well
characterized by samples analyzed 1in both the onsite
mobile laboratory and a fixed-base laboratory.

All test pits were backfilled to the original elevation, and the
soil was tamped in place with the backhoe bucket.

2.7 HYDROGEQOLOGIC INVESTIGATION

The hydrogeologic investigation consisted of the drilling of
20 overburden monitoring wells, the installation of four staff
gages, aquifer testing, groundwater sampling of all monitoring
wells, and five rounds of water-level measurements. Each of
these activities was conducted in accordance with the procedures
outlines in the EPA- and NYSDEC-approved Final Work Plan and
Final Field Operations Plan for the Byron Barrel and Drum Site
(NUS Corporation, February 1988 and March 1988, respectively).
Exceptions to the procedures outlined in these plans were
sometimes necessitated by field conditions and any modifications
are outlined in this section.

2.7.1 Monitoring Well Installation

A total of 20 monitoring wells were installed during the
hydrogeologic investigation. These wells were drilled 1in
clusters of two (one deeper well labeled "A" and a shallower
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well labeled "B") into the overburden containing the aquifer to
be examined. The deep well was drilled first, and soil samples
were collected for geological description. The shallow well,
which was drilled second, was not sampled because logs were kept
for the deep wells. Boring logs for all deep wells are
presented in Appendix B.

The wells were drilled in 14 separate locations, as shown 1in
Figure 2-6. Of these 14 locations, six have clusters of two
wells and eight have only a single well. Well clusters were not
installed all 1locations because the ongoing well analysis
revealed that the contaminants were more concentrated in the
direction of the onion field located northwest of the site.
Once the direction of groundwater flow was established, it was
determined that only single wells would be drilled to encounter
the upper portion of the water table. These wells would be
similar to the "B" wells (shallow) that had been drilled
previously. The exception to this was location number four (on
top of the esker), where MW-4A was drilled. After the deep well
was drilled, a shallow well was deemed unnecessary because the
saturated zone was very thin. At the cluster 1locations, the
shallow well was screened in the upper half (approximate) of the
aquifer and the deep well was screened in the lower half. Where
the aquifer thinned, only one well was deemed necessary for all
measurements and sampling.

All monitoring wells were installed as described in
Section 3.2.6 of the Final Field Operations Plan
(NUS Corporation, March 1988) and Section 3.2.6 of the Final
Work Plan (NUS Corporation, February 1988), with the following
exceptions:

e Twenty wells were drilled instead of the
eighteen originally proposed. As drilling progressed and
quick turn-around sample analyses were received from the
wells in locations 1 through 7, it became apparent that
two more wells would be necessary to complete the desired
pattern in the direction of the groundwater flow.

e Wells MW-1lA, MW-2A, MW-4A, and MW-7A were cored. Well
MW-3A was not cored because of very unstable downhole
conditions. MW-5A and MW-6A were not cored because of a
combination of weather problems and unstable conditions
(abundant gravel and boulders) encountered in the wells.

¢ The coring that took place in the above-mentioned wells
never totaled a full 10 feet in any of the wells because
the rig pump did not have the power necessary to pump mud
through the core barrel while drilling at that depth.
Coring operations continued in a given well until the pump
would not continue to work.
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2.7.2 Well Construction/Installation

The monitoring wells were installed and developed as described
in Section 3.2.6.3 and Section 3.2.6.4 of the Final Field
Operations Plan (NUS Corporation, March 1988) and Section 3.2.6
of the Final Work Plan (NUS Corporation, February 1988), with
the following exception:

e MW-13B and MW-14B were installed with 5-foot (rather than
10-foot) screens with slot sizes of 0.01 inches, since the
addition of two extra wells required additional screen.
The drillers had 5-foot screens in stock, which allowed
the predetermined guidelines and timetable to be
preserved. Well construction details are provided in
Appendix C.

2.7.3 Aquifer Testing

The hydraulic conductivity of each newly constructed well was
measured by slug-testing techniques. All slug tests were run
using a solid slug of predetermined size to effect a measurable
rise and fall in the static water level during the course of the
test. Data were collected using a 10 PSI pressure transducer
and data logger. Both rising-head and falling-head tests were
performed on each well. All slug test data and information are
included in Appendix D.

One pump test was performed within the study area. MW-2A was
chosen as the pumping well because of its proximity to the
contaminant source areas and the surrounding wells. MW-2B was
chosen as the initial observation well. The test was set up as
a drawdown/recovery test. Drawdown and recovery were observed
in MW-2A. No change in the water level was noticed in MWw-2B.
The pump test data are included in Appendix D.

2.7.4 Water-Level Measurements

Five complete rounds of water-level measurements were obtained
during the field investigation. Water-level measurements were
obtained to define groundwater flow directions, the proximity of
the water table to contaminated soils, vertical gradients, and
hydrologic connections with local surface water bodies. Water
levels were measured in November, December, April, and June, and
therefore provide some indication of temporal variations in
hydrologic conditions. Water levels were measured as described
in Section 3.2.6.7 in the Final Field Operations Plan
(NUS Corporation, March 1988).

2.7.5 Staff Gage Installation

Four staff gages were installed at the site to define the
hydrologic relationship between groundwater and 1local surface

water bodies. Two gages were 1located in a drainage ditch
running from northeast to southwest along the perimeter of the
site. Two gages were located in an east to west trending
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drainage ditch located directly north of the farmland
immediately west of the site. Water-level measurements were
obtained in these surface water bodies during two of the
groundwater sampling rounds (i.e., those conducted in April and
June, 1989). Water levels measurements could not be obtained in
the streams during previous water-level measurement rounds as a
result of the absence of water or the presence of ice. Staff
gage locations are depicted on Figure 2-7.

2.8 RESIDENTIAL WELL SAMPLING

Five residential wells were sampled during the field
investigation. Well 1locations are shown in Figure 2-6. The
well samples were obtained as described in Section 3.2.7 of the
Final Field Operations Plan with the following exception:

¢ The purging time required for the residential wells was
not specified. These wells were purged for approximately
10 minutes before the sample was taken.

2.9 SURFACE-WATER AND SEDIMENT INVESTIGATION

Surface water and sediment samples were collected to assess
possible contaminant migration pathways and to establish the
need and direction for a second round of sampling. Sample
locations are shown in Figure 2-7.

Surface-water and sediment sampling was conducted as prescribed
in Section 3.2.8 of the Final Field Operations Plan
(NUS Corporation, March 1988) and Section 3.2.7 of the Final
Work Plan (NUS Corporation, February 1988), with the following
exception:

e Fewer surface water samples were collected during round 1
than anticipated as a result of dry conditions in the
field.

e The surface water and sediment sampling program was
expanded to 15 locations during the second round of
sampling to assess potential impacts on Oak Orchard Creek.

2.10 SUPPLEMENTAL FIELD INVESTIGATION ACTIVITIES

As a result of the discovery of an additional contaminant source
in the southwestern portion of the site property, supplemental
field 1investigation activities were conducted at the Byron
Barrel and Drum Site in April and May of 1989. This source was
discovered through sampling and analysis of groundwater samples
from a monitoring well installed beside a maintenance building
located near the southwestern property boundary. Previous
samples collected from monitoring wells located between known
source areas and residential wells located to the southwest of
the site (MW-6A and MW-6B), as well as water level measurements,
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indicated that a contaminant migration pathway to the southwest
does not exist at the site. However, during the final stage of
the phased well installation program, a well was installed near
a maintenance building located approximately 650 feet southwest
of source area 1 (Mw-10B). This well was installed to confirm
that no southwestern migration toward the residential wells had
occurred and to provide additional information regarding
groundwater flow directions. However, samples from this well
contained organic contaminants. Based on the nature of this
contamination it was determined that an additional source of
contamination existed in the wvicinity of the maintenance
building.

Therefore, supplemental field investigation activities were
conducted in this area, including a soil-gas survey, a soil
boring and subsurface soil sampling and analysis program,
monitoring well and temporary well point installation, and
groundwater sampling and analysis. These activities were
conducted in accordance with the scope of work outlined in Work
Assignment Amendment Number 1, dated April 17, 1989 (Ebasco,
April 17, 1989). The data collection activities and minor
alterations to the proposed scope of work are summarized in the
remainder of this section.

2.10.1 Soil-Gas Investigation

A  total of 28 additional soil-gas survey points were
investigated in the vicinity of the maintenance building source.
The soil-gas survey was conducted in accordance with the scope
of work outlined in Work Assignment Amendment Number 1.
However, only 28 soil-gas survey points were 1investigated,
whereas the Work Assignment Amendment called for installation of
up to thirty soil-gas borings. Twenty-eight borings were
considered sufficient for delineation of so0il gas anomalies.
The supplemental soil-gas survey points are depicted in
Figure 2-8.

2.10.2 Soil-Boring Program and Subsurface Soil Sampling

A total of seven soil borings were drilled during the
supplemental field investigation. Some deviations from the
scope of work outlined in Work Assignment Amendment Number 1
were necessitated by subsurface geologic conditions. Although
the Work Assignment Amendment called for subsurface soil
sampling during monitoring well installation, sample recovery
could not be effected because 1large amounts of gravel and
cobbles were present at monitoring well boring 1locations.
Ultimately, only seven soil borings were completed and sampling
depths were constrained by the presence of gravel and cobbles.
At most locations, samples could not be recovered from the
proposed depths of 4 and 8 feet. Seventeen subsurface soil
samples, rather than the twenty-five samples originally
proposed, were obtained for volatile organic analysis.
Subsurface soil sampling locations are depicted in Figure 2-9.
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2.10.3 Monitoring Well and Temporary Well Point Installation

A total of seven permanent monitoring wells and seven temporary
well ©points were installed during the supplemental field
investigation. Wells and well points were installed in
accordance with the scope of work outlined in Work Assignment
Amendment Number 1 (Ebasco, April 17, 1989). Seven, rather than
five, well points were installed to better define the extent of
groundwater contamination. Groundwater samples were collected
and analyzed for volatile organics. The supplemental permanent
monitoring well and temporary well point locations are depicted
in Figure 2-10.
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3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

3.1 SURFACE FEATURES AND LAND USE

The study area ranges in elevation from 640 feet to 665 feet .
above mean sea level (MSL). The study area includes the site
and an area bounded on the west and north by an active onion
farm and on the southwest by an active sand and gravel pit (see
Figure 2-1). Southeast of the site is a heavily wooded area.
The farmland originated from low, swampy land and is highly
organic in composition. This is referred to as "muckland" and
is classified as prime agricultural 1land by the State of