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1.0 INTRODUCTION
1.1 R ization

The Westchester County Department of Health (WCDH) conducted a County wide
survey of dry cleaners in 1978 due to suspected releases of dry cleaning solvents as a
result of improper storage and handling practices. Two areas in Bedford Village, New
York, were identified as areas potentially contaminated with dry cleaning wastes; the
Shopping Arcade and the Hunting Ridge Mall. Remedial investigations for both sites were
performed by Dvirka and Bartilucci (D&B) Consulting Engineers on behalf of the New
York State Department of Environmental Conservation (NYSDEC). Details of these
investigations can be found on file with the NYSDEC in a report prepared by D&B entitled
"Remedial Investigation Report, Bedford Village Wells — Shopping Arcade Site," February
1990, and "Health Risk Assessment, Bedford Village Wells - Shopping Arcade Site,"
February 1990.

This report presents the results of the Feasibility Study (FS) for the Bedford Village
Wells, Shopping Arcade Site in Westchester County, New York. It has been prepared by
Dvirka and Bartilucci Consulting Engineers for the NYSDEC as part of the State of New
York's efforts to remediate inactive hazardous waste sites. This FS report is based upon
field data collection and assessment previously performed by D&B during its remedial
investigations. These previous works evaluate the environmental and human health

problems presented by the site.

The FS is intended to compare various remedial actions which could be implemented
at the site, and to identify the recommended remedial action after considering the
following criteria:

o Short and long-term effectiveness;

o Reduction of toxicity, mobility, and volume;

o Implementability;

o Cost;
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o Compliance with New York State Standards; and

0 Protection of human health and the environment.

As a minimum, we will include at least one remedial action for each of the following

criteria:

o Treatment or disposal at an off-site facility approved by NYSDEC (e.g., pump
ground water and discharge to a waste water treatment facility);

o An alternative which attains applicable New York State Standards (e.g., ground

water pump-and-treat and injection);

o An alternative which exceeds applicable New York State Standards (e.g., ground
water treatment coupled with source excavation and soil treatment);

o An alternative which will not attain applicable New York Standards, but which
does reduce the likelihood of a threat from the problem (e.g., point-of-use
ground water treatment or provision of public water supply);

0 An on-site treatment alternative (e.g., in situ stripping of volatiles from soils);

and
0 A no-action alternative.

This FS has been conducted in accordance with the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act (SARA). This FS report is organized into this
Introduction and four additional sections. Background information on the site follows this
subsection. Section 2.0 presents remedial action objectives, general response actions, and
the identification and screening of technologies. Section 3.0 presents remedial action
alternatives and evaluates their effectiveness and implementability. Section 4.0 presents
a detailed analysis of remedial action alternatives by evaluating the criteria identified in
the previous paragraph. The remedial action recommended for implementation is

presented in Section 5.0.

1916E 1-2



1.2 Site Background
1.2.1 ite D iption

The Shopping Arcade Site, located on Old Post Road (Route 22) in the Town of
Bedford, Westchester County, New York (see Figure No. 1-1) is within the Bedford Village
business district. A 1979 sampling program conducted by the Westchester County
Department of Health revealed that three private potable water supply wells tested were
contaminated with volatile organic chemicals (VOCs), including tetrachloroethene,
trichloroethene, and cis-1, 2—dichloroethene. An additional sampling program conducted
in 1983 by NYSDEC showed only the Shopping Arcade well to be contaminated with
VOCs. Due to the nature and the general location of the chemicals found, the source of
contamination was thought to be from the dry cleaning establishment operating in the

Shopping Arcade Site.
122 ite Hi Previous Investigati

The following presents a chronological summary of historical events regarding the
site. Additional, detailed information may be found in the Dvirka and Bartilucci Remedial

Investigation Report on file with the NYSDEC.

1979 A Westchester County Department of Health (WCDH) testing program
reveals that three wells, located in the Theatre Building, the Shopping
Arcade, and an adjacent Exxon gasoline station, are contaminated with
varying amounts of tetrachloroethene, trichloroethene, and
cis-1,2-dichloroethene. The WCDH places all three wells under 'boil
water" notices. The Westchester County Commissioner of Health releases
an "Information Bulletin" to certain dry cleaning establishments in
Westchester County outlining proper storage and disposal methods for

cleaning wastes.

1980 The Westchester County Department of Health removes the "boil water"

notice from the Exxon gasoline station.

1982 Updated sampling indicates that only the Shopping Arcade well has
unacceptable (greater than 50 ug/l) levels of tetrachloroethene. WCDH
removes the "boil water" notice from the Theatre Building well, but

recommends sampling twice a year.
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1983

1984

1985

1986

1987

1989

Wehran Engineering, under contract to NYSDEC, submits the Bedford
Village Wells Phase ] Investigation Report. This report focuses only on the
Shopping Arcade Site. See Figure Nos. 1-2 and 1-3 for the sampling
locations for water and/or sediments.

Wehran Engineering completes the Bedford Village Wells Phase II Investi-
gation Report for the New York State Department of Environmental
Conservation. The Phase II Report, which focuses primarily on the
Shopping Arcade Site, concludes that VOC contamination still persists at
this site. The report also contains sampling results for the Hunting Ridge
Mall Site. Although the Mall is located just 4,000 feet southwest of the
Shopping Arcade, researchers feel that the contamination at the two sites
is not related. See Figure Nos. 1-4 and 1-5 for the sampling locations for

water and/or sediments.

The Shopping Arcade owner installs granular activated carbon (GAC) filters
in May. The theatre building owner installs GAC filters in August.

Tap water sampling programs undertaken by the Westchester County
Department of Health and the United States Environmental Protection
Agency (USEPA) reaffirm the presence of VOCs in three private wells.
Low concentrations of VOCs also appear east and southeast of the Arcade
in private wells which were previously uncontaminated.

NYSDEC requests five engineering firms to submit proposals for the
Bedford Village Wells Remedial Investigation/Feasibility Study project.

NYSDEC, in cooperation with the Town of Bedford and the Westchester
County Department of Health, selects Dvirka and Bartilucci (D&B)
Consulting Engineers of Syosset, New York to undertake the project.

The State approves the Bedford Village Wells, Shopping Arcade Site and
Hunting Ridge Mall Site RI/FS contract between D&B and the Department

of Environmental Conservation.

D&B completes a preliminary draft of the RI Report, and a Health Risk
Assessment was prepared by Sadat Associates, Inc. for D&B and NYSDEC.
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1990 D&B completes the final RI Report and Health Risk Assessment.

123 Nature and Extent of Contamination

The detailed findings of the Remedial Investigation sampling program and the public
health and environmental risk assessment can be found in the following reports:

o Remedial Investigation Report; "Remedial Investigation/Feasibility Study,
Bedford Village Wells, Shopping Arcade Site, Westchester County, New York",
Dvirka and Bartilucci Consuiting Engineers, February 1990.

o Remedial Investigation Report; "Health Risk Assessment; Remedial
Investigation/Feasibility Study, Bedford Village Wells, Shopping Arcade Site,
Westchester County, New York", Sadat Associates, Inc., February 1990.

A brief summary of the findings from the above mentioned reports is included in this

section for the following sources and/or locations:

Sanitary System;

Storm Water Drainage System;
Wetlands and Ponds;

Mianus River;

Subsurface Soils;

Ground Water; and

Water Supply.

©O O O o 0o o o

Sanitary System: The analysis of wastewater supernatant in the septic tank of the
sanitary system that serves the Shopping Arcade (no sludge was found in the septic tank)
indicated low concentrations of solvents typically used in dry cleaning and their
breakdown products. This, together with the results obtained from analysis of soils behind
the former location of the dry cleaning establishment and at the Arcade's sanitary
disposal system leaching field, indicate that there is little continuing contamination
resulting from the past dry cleaning operation, and little residual contamination in the soil
resulting from prior discharges. However, concentrations of copper (1,750 ug/l), silver
(332 ug/l) and phenol (46.8 ug/l) were detected in the Shopping Arcade's septic tank
supernatant that exceeded effluent discharge standards. Although copper, silver, and
phenol have not been found in ground water downgradient of the site at levels that exceed
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their respective ground water standards, the elevated concentrations of these parameters
in the septic tank supernatant are still in contravention of effluent discharge standards.

Sampling of the Exxon gasoline station sanitary system septic tank sludge detected
high levels of benzene (1,700 ug/kg) toluene (300,000 ug/kg), xylene (37,000 ug/kg) and
other volatile aromatic hydrocarbons such as ethyl benzene (37,000 ug/kg) and
1,4-dichlorobenzene (2,500,000 ug/kg). Since benzene, toluene, and xylene have been
found in the ground water downgradient of the site at concentrations that exceed ground
water standards, it is possible that the sanitary system and underlying soil could be a
continual source of this contamination and we believe prudent to require the Exxon
gasoline station to pump-out and clean its sanitary system. Figure Nos. 1-6 and 1-7
present the results of sampling and analysis for Phase I investigations.

Storm Water Drainage System: Sampling of the sediment in the catch basins as part

of the storm water drainage system serving the vicinity of the Shopping Arcade along
Route 22 and Court Road and samples from the storm water drainage ditch along Court
Road, showed little contamination (see Figure Nos. 1-6 and 1-7). The only sample
locations that showed slightly elevated concentrations of volatile organic
chemicals/analytes of concern was in the catch basin at the intersection of Court Road
and Route 22 and where the storm water drainage ditch merges with the outlet of the
pond north of Court Road. The following analytes of concern were detected in the catch
basin sediment sample: trichloroethene (5.0 ug/kg); 1,l1-dichloroethene (7.0 ug/kg);
1,1,1-trichloroethene (5.0 ug/kg); benzene (6.0 ug/kg); toluene (9.0 ug/kg); 2-butanone
(21.0 ug/kg); chlorobenzene (6.0 ug/kg); and 4-methyl-2-pentanone (7.0 ug/kg). The
ditch/pond confluence sample contained tetrachloroethene (5.0 ug/kg); 1,2—dichloroethene
(9.0 ug/kg); benzene (3.0 ug/kg); toluene (41.0 ug/kg); total xylenes (52.0 ug/kg); and vinyl
chloride (3.0 ug/kg). The pond sediment sample also contained several polycyclic
aromatic hydrocarbons (PAHs), including pyrene (1,300.0 ug/kg), benzo (k) fluoranthene
(930.0 ug/kg), benzo (a) anthracene (530.0 ug/kg), fluoranthene (922.0 ug/kg), benzo (b)
fluoranthene (690.0 ug/kg), and phenanthrene (280.0 ug/kg). Recent evidence published in
the Handbook of Toxic and Hazardous Chemicals and Carcinogens (M. Sittig, 1985)
indicates that PAHs are somewhat ubiquitous and quite persistent in the environment,
deriving primarily from petroleum and coal tar, as well as any hydrocarbon combustion
processes. In the case of the Shopping Arcade Site, likely sources of these ccntaminants
include stormwater runoff from gas stations and blacktop areas, and automobile exhaust
depositions, among other sources. As such, control of the likely sources of PAH
contamination would be extremely difficult, if not impossible. Given this, as well as the

1916E 1-11
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fact that these contaminant levels are not considered significant in relation to guidance
values established by the New Jersey Department of Environmental Protection (NJDEP)
used in determining the need for evaluation of remediation (the guidance value for total
PAHs/base neutral compounds is 10,000 ug/kg), remediation of these contaminants is not

warranted.

Wetlands/Ponds: Results of sediment samples obtained from the wetlands and ponds
north and south of Court Road, to which the storm water drainage system discharges,
show little contamination (see Figure Nos. 1-6 and 1-7). Overall it appears that the
sediment in the three ponds sampled within the study area contain only low concentrations
of the organic compounds of concern and there does not appear to be a concern for future
significant releases to the study area and Mianus River from these sediments. Low levels
of only two analytes of concern (1,1,1-trichloroethene [11 ug/kg] and benzene [3 ug/kg])
were found only in the pond sediment north of Court Road. However, elevated levels of
phenols (740 ug/kg) were found in the last pond in series (Long Pond) located north of
Pound Ridge Road, as well as the first pond located north of Court Road (4,590 ug/kg).
These concentrations of phenols/acid extractable compounds are less than the level
established for evaluation of cleanup, which is 10,000 ug/kg. :

Mianys River: Except for 2-butanone (methyl ethyl ketone), which was found in
both upstream and downstream samples of water and sediment, the Mianus river showed
little contamination (see Figure Nos. 1-6 and 1-7). However, the sediment sample
obtained at the confluence of the wetland/pond system discharge to the river contained
elevated concentrations of several PAHs, including fluoranthene (780.0 ug/kg),
phenanthrene (520.0 ug/kg), benzo(a)pyrene (560.0 ug/kg), and pyrene (580.0 ug/kg), the
total of which is substantially less than the NJDEP guidance levels for cleanup. In
addition, a slightly elevated concentration of silver (28.0 ug/l) was found in the surface
water sample taken at this location; but is less than the standard established for this

metal.

A review of the analytical results generated from the Mianus River sampling
illustrates relatively unrelated low level occurrence of organic chemical contamination
from analytes of concern in the Mianus River, as well as those in the other surface waters
in the study area. It does not appear that the Shopping Arcade study area is significantly
contributing to contamination found in the Mianus River; however, it does appear that an
unidentified source(s) of 2-butanone exists upgradient and possibly in the vicinity of the
study area. The PAH compounds most likely result from coal tar and asphaltic compbunds

in roadway/surface runoff, as discussed above.
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Subsurface Soils: Low levels of contaminants were found in the soils of five
(MW-1B, MW-3M, MW-5S, MW-5B, and MW-11) of the seven monitoring well boreholes
that were sampled. All of the wells were located downgradient of the Shopping Arcade
and one exploratory borehole (MW-11) was located behind the former location of the dry
cleaner. The highest concentrations of contaminants were found at MW-3M directly in
front of the Arcade building. Three of the four samples collected contained detectable
levels of contaminants. In the 5-7 foot sample, 6 ug/kg of toluene was detected. The
15-17 foot sample contained 22 ug/kg of trichloroethene and 32 ug/kg of toluene, and the
20-22 foot sample (bedrock was encountered at 23 feet) contained 34 ug/kg of
trichloroethene and 50 ug/kg of toluene.

In addition, an exploratory source boring (MW-11) drilled directly behind where the
former dry cleaning establishment was located contained low levels of the indicated
contaminants at the indicated depths: tetrachloroethene (10.4 ug/kg) at 0-2 feet;
trichloroethene (7.4 ug/kg) at 4-6 feet; trichloroethene (6.1 ug/kg) at 22-24 feet; and
trichloroethene (5.7 ug/kg) at 30-32 feet.

All of the aforementioned levels are not considered significant in relation to
guidance values established by the New Jersey Department of Environmental Protection
(NJDEP) used in determining the need for remediation. That is, it is not believed that
such levels in and of themselves would adversely impact the area ground water. Leaching
of these contaminants into the ground water would be limited by percolation of water
from the surface through the vadose zone and would be only minimally impacted areas
that are paved. Additionally, natural attenuation factors including natural biodegradation
would minimize these contaminant concentrations in the subsurface soil over time.
Figure Nos. 1-8 and 1-9 present the results of sampling and analyses for Phase II

investigations.

Ground Water: Based on the results of sampling monitoring wells and water supply
wells in the study area, three areas of ground water contaminated primarily by the dry
cleaning chemical, tetrachloroethene and its breakdown compounds (as well as benzene,
toluene and xylene compounds) have been identified. The first area consisting of elevated
levels of contamination comprising tetrachloroethene and its breakdown compounds exists
in the unconsolidated/overburden deposits in front of the Shopping Arcade. This fairly
high contaminated "pocket" of contamination is centered around MW-3M where a total
average (average of Phase IIA and IIB sampling results) concentration of tetra-
chloroethene and its breakdown products was found to be 213 ug/l.
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The second area of ground water contamination consisting of mainly tetra-
chloroethene and its degradation compounds is the large primary plume of significantly
contaminated ground water in bedrock migrating/extending northeastward from the
vicinity of the Shopping Arcade's private water supply well downgradient to approxi-
mately monitoring well MW-6B. The dimensions of this plume are approximately 800 feet
in length and 200 feet in width at its widest point. The total average (average of Phase IIA
and IIB sampling results) concentrations of tetrachloroethene and its breakdown
compounds in this plume range between a low of 146 ug/l at MW-6B to a high of 746 ug/l
at the Shopping Arcade water supply well. Other high values recorded were 468 ug/l at
MW-1B, 285 ug/l at the Exxon gasoline station water supply well and 216 ug/l (as well as
S14 ug/l of BTX contamination) in an abandoned water supply well that once served the
Banks building located directly opposite/downgradient of the Exxon Station as well as the

Arcade.

The third area of ground water contamination, or secondary plume, is a portion of
the primary plume of contaminated ground water in the bedrock that has migrated
perpendicular to Court Road in a southeasterly direction along the east side of Route 22
near the center of the village. Concentrations of tetrachloroethene and its breakdown
products ranged from a total averaged level of 26 ug/l in the private water supply well at
a residence at 11 Court Road to 85 ug/l in the private water supply well serving the Fire

Department building on the Village Green.

All three areas of ground water contamination have resulted from prior discharges
of tetrachloroethene to the Shopping Arcade's sanitary system, direct disposal to surface
soils and contamination of the area's storm water drainage system. The benzene, toluene,
and xylene compounds found in the ground water are due to prior discharges of these
contaminants to the Exxon gasoline station's sanitary system, underground fuel tank
leakage and spills at the Exxon station and possibly the Bedford School, as well as roadway
runoff. Figure Nos. 1-10 and 1-11 show the location of the contaminant plume mentioned

above.

Water Supply: As described above, sampling of community and private wells in the
study area revealed significant contamination of water supply based upon exceedance of
ambient ground water standards and guidelines and drinking water standards, both within
the boundary of the Shopping Arcade property and along Route 22 and in the Village
Green, and Court Road. Although there is some contamination of benzene, toluene, and
xylene, caused by reported gasoline and fuel leaks/spills at the Exxon gasoline station and
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Bedford School in the study area, most of the contamination found in this investigation
appears to be related to dry cleaning solvents and its degradation products. Based on
trends in the levels of contamination, it appears that, in general, the contaminant
concentrations in the Shopping Arcade Study Area have slightly declined, due to the
cessation of waste discharges and periodic cleanout/pumpout of the Arcade's sanitary
system. However, the most recent analytical results indicate that some private water
supply wells (especially at the Arcade and Exxon station) showed increases in some
contaminants. Overall, a large portion of the study area still contains contaminated
ground water that is above standards established by New York State for both ambient

ground water and drinking water.
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Section 2



2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This section presents a discussion of potentially feasible technologies for initial
consideration for remediation efforts at the Shopping Arcade Site. This section is based
on the information contained in the earlier remedial investigations as well as risk
assessment reports. In order to identify appropriate technologies for the Shopping Arcade
Site, it is essential to determine remedial action objectives and general response actions.
During the screening process, the appropriate technologies will be reviewed in order to
select technologies most appropriate for the Shopping Arcade Site contaminant
rermrediation efforts. This section is divided into the following subsections:

Remedial Action Objectives;
General Response Actions;
Identification of Technologies; and

o O O o

Screening of Technologies.

2.1 Remedial Action Objectives

Effectiveness of remedial efforts depends on focusing on the media and the
contaminants of concern. Remedial action objectives are based on the site specific
conditions such as contaminant types and media of concern, exposure pathways and
applicable or relevant and appropriate federal, state, and local requirements. Remedial
action objectives will be outlined with a brief discussion of the following:

o Media and Contaminants of Concern;
o Exposure Pathways; and
o New York State standards.

2:-1.1 Media and Contaminants of Concern

Based on the previous detailed remedial investigation and health and risk assessment
reports, ground water is the only media identified as requiring potential remedial action
at Shopping Arcade Site due to elevated concentrations of contaminants. The
contaminant of primary concern 1is tetrachloroethene (commonly known as
Perchlorethylene or Perc) and its breakdown products. Table No. 2-1 presents the
contaminants of concern and their maximum detected concentrations in the ground water

at the site.
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Table No. 2-1

MEDIA, CONTAMINANTS OF CONCERN, AND
MAXIMUM DETECTED CONCENTRATIONS

Concentration
Media Contaminant (ug/1)
Ground Water Tetrachloroethene (PCE) 710
Trichloroethene (TCE) 47
1,2-Dichloroethene (DCE) 64
Benzene 440
Toluene 35
Xylene 39

ug/l = migrogram per liter or part per billion
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During previous studies of the Shopping Arcade Site, the source of the ground water
and surface water contamination was identified as sediments in the sanitary and storm
water drainage systems serving the Shopping Arcade Site. The most recent data indicates
that the soil/sediment samples are no longer serving as a source of contamination. Since
there is no longer a source of contamination with respect to the primary contaminants
previously noted, source control will not be considered in this feasibility study.

2.1.2  Exposure Pathways

The contaminants present in the ground water may find their way to the Mianus
River based on the hydrogeological investigations performed as part of the remedial
investigation study. Based on this assumption, the two most likely exposure pathways for
the contaminants of concern are ground water and surface water. Each pathway will be

described in detail in this subsection.

Ground Water: Ground water is the route likely to present the most significant
exposure of volatile organic chemicals to the human population within the study area.
Ground water in the area is classified as Class GA by the State of New York. Class GA
waters are best used as a source of potable water supply; ground water in the area is used

for this purpose.

The two major water-bearing zones in the area are the surficial unconsolidated
glacial deposits and the underlying fractured bedrock (Leggett, Brashears and Graham,
1985). The unconsolidated deposits are generally characterized by a higher percentage of
silt and clayey silt in the upper 5 to 10 feet, with sands at greater depths. No wells in the
area are known to currently draw water from these deposits, but the deposits are capable
of providing a reliable water supply. These deposits range in thickness from
approximately eight feet on the southwest corner of the Arcade to approximately 70 feet
to the southeast. Locally, the direction of ground water flow within these deposits is

generally to the northeast.

The porosity of the bedrock is estimated at 20 percent (Freeze & Cherry 1979). This
estimate takes into account the variability of a fractured media including interconnected
and dead-end fractures. Data collected during a pump test as part of design support
testing would allow refinement of the estimate for bedrock porosity in the study area.
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Fractured bedrock can be divided into the Fordham and Bedford Gneiss and the
Manhattan Formation (schist and gneiss), and the Inwood Marble. The gneiss and schist
supply water to most of the private wells in the area; a small percentage of the private
wells draw water from the Inwood Marble. Locally, the direction of ground water flow
within the bedrock appears to be generally to the southeast. This is based upon ground
water elevation measurements taken over a one-year period during the remedial
investigation program. However, actual ground water flow within the bedrock is difficult
to predict with any certainty because of the limited amount of data available and the
uncertainty regarding fracture flow, which is affected by fracture density,
interconnection of fractures and pressures associated with the fluids within the fractures.

Lower concentrations of contaminants were encountered in the unconsolidated
deposits. The general northeastern trend of the primary plume is parallel to the direction
of ground water flow. A secondary plume is perpendicular to the primary plume and
extends to the southeast. It is thought that this secondary plume has been caused by the
influence of pumping water supply wells in this direction in combination with the steep

bedrock slope which also occurs in this direction.

Since no evidence of an aquitard was identified in the RI, it is assumed that ground
water in the unconsolidated deposits and fractured bedrock are hydraulically connected.

Surface Water: Surface water is an additional potential exposure pathway to
humans and biota. The Mianus River is approximately one-half mile southeast of the
Mall. The Mianus Reservoir, located further downstream, is used as a primary drinking
water source. As a result, the Mianus River is classified as Class AA-Special by the State

of New York. Turtle Pond and two other ponds as well as an interconnecting stream
which are tributaries to the Mianus River are also classified as Class AA-Special.

Ground water northwest of the Mianus River, including the area where contaminants
were detected, probably discharges into the River. Thus, it is likely that contaminants in

ground water, if not removed, will ultimately discharge into the Mianus River.

Trout are present in the Mianus River. Therefore, consumption of fish, in addition

to drinking water, is a possible route of human exposure.
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2.1.3 New York State Standards

This FS has been conducted in accordance with the New York State "Superfund"
regulations, as well as the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) as amended by the Superfund Amendments and Reauthorization

Act (SARA).

Applicable requirements are federal and state public health and environmental
requirements which would be legally applicable to the response or remedial action if that

action was not undertaken pursuant to CERCLA.

Relevant and appropriate requirements are federal and state public health and

environmental requirements that apply to circumstances sufficiently similar to those
encountered at CERCLA sites where their application would be appropriate although not

legally required.

Other considerations include federal and state advisories, guidance documents,
policy statements, etc., which may not be enforceable but pertain to conditions

encountered in the remediation of CERCLA sites.

A review of federal and state requirements was conducted, and the results are listed
in Table Nos. 2-2 and 2-3 by category, i.e., chemical-specific and action-specific. Note
that since the site is not in a 100-year floodplain or protected wetland area, no
location-specific standards are presented. The list for action-specific standards was
developed assuming a pump and treat or in situ ground water treatment, and may be
revised later if other types of alternatives are considered. The contaminants of concern
and chemical-specific standards are listed in Table No. 2-4. These levels will constitute

the acceptable levels by which each alternative will be assessed.

2.1.4 Remediation Is

The risk assessment concludes that the average non-carcinogenic risk for the entire
study area, as measured by the hazard index value, is well below 1 (thus indicating no
known adverse effects) for the contaminants of concern. However, calculated
carcinogenic risks posed to humans ingesting contaminated ground water indicate that
values of computed risks are significant. The contaminants that cause the high
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Table No. 2-2

CHEMICAL - SPECIFIC FEDERAL AND
NEW YORK STATE STANDARDS AND GUIDANCE VALUES

Applicable R iremen
Federal - none

State

New York State Department of

Environmental Conservation

(a) Ambient Water Quality
Standards (Part 701)

(b) Ground Water Quality
Standards (Part 703)

(c) Discharge Criteria for
Class GA Waters
(Only those values which are
enforceable apply here.)

1917E

mmen

All ground water in New York is
classified as drinking water (GA) and
the Mianus River and its tributaries
in the study area are classified as
AA-Special because the river is a
public water supply source
downstream.

Same as above.

Same as above.



Table No. 2-2 (continued)

CHEMICAL - SPECIFIC FEDERAL AND
NEW YORK STATE STANDARDS AND GUIDANCE VALUES

Relev A i R iremen
Federal

Safe Drinking Water Act
(40 CFR Part 141) (enforceable
for public water supplies only)

(a) Maximum Contaminant
Levels (MCLs)

State

New York State Department of
Health Requirements for General
Organic Chemicals in Drinking
Water (Public Health Law,
Sections 201 and 205)
(enforceable for public water
supplies only)

1917E

Comments

All ground water in New York is
classified as drinking water (GA)
and the Mianus River and its
tributaries in the study area are
classified as AA-Special because
the river is a public water supply
source downstream.



Table No. 2-2 (continued)

CHEMICAL - SPECIFIC FEDERAL AND
NEW YORK STATE STANDARDS AND GUIDANCE VALUES

riteri
Federal

Safe Drinking Water Act
(40 CFR Part 141) (enforceable
for public water supplies only)

(a) Maximum Contaminant
Level Goals (MCLGs)

Clean Water Act (40 CFR Part 122)

(a) Ambient Water Quality
Criteria for Protection
of Human Health (drinking
water only) (not enforceable)

(b) Ambient Water Quality
Criteria for Protection of
Aquatic Life (not enforceable)

State

New York State Department of
Environmental Conservation

(a) Ambient Water Quality
Standards (Part 701)

(b) Ground water Quality
Standards (Part 703)

(c) Discharge Criteria for
Class GA Waters (Part 703.6)
(Only those values which are not
enforceable are shown here)

1IDUTE

Comments

Ground water on-site and off-site
constitutes a sole source aquifer
which is currently used as a water

supply.

Mianus River is a drinking water
supply for a community downstream.

Mianus River and upstream ponds
support aquatic life.

All ground water in New York is
classified as drinking water (GA) and
the Mianus River and its tributaries
within the study area are classified
as AA-Special as the river is a water
supply source downstream.

Same as above.

Same as above.



Table No. 2-3

POTENTIAL ACTION - SPECIFIC FEDERAL AND
NEW YORK STATE STANDARDS AND GUIDANCE VALUES

Applicable Requirement
Federal
Clean Water Act (FL92-500)

(a) NPDES Permit
(enforceable for all discharges
to surface water)

Clean Air Act (40 CFR Part 50)

(a) National Ambient Air
Quality Standards for Six
Criteria Pollutants

State

New York State Water Classification
and Quality Standards

(a) Discharge Criteria for
Class GA Waters
(Chapter X, Section 703.6)
(enforceable for all discharges
to surface water)

New York Code of Rules and
Regulations

(a) Process Emission Sources
(6 NYCRR Part 212)

1917E
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Ground water treatment may entail
discharge to surface waters.

Ground water remediation may entail
air stripping.

Ground water treatment may entail
discharge to surface waters.

Criteria for permitting an air
emission source.



Table No. 2-3 (continued)

POTENTIAL ACTION - SPECIFIC FEDERAL AND
NEW YORK STATE STANDARDS AND GUIDANCE VALUES

Relevant A iate Requiremen:

Federal

Comprehensive Environmental
Response, Compensation and
Liability Act (CERCLA) as
amended by Superfund Amendments
and Reauthorization Act of 1986
(SARA) and including the National
Contingency Plan developed under
this Act (enforceable for NPL

sites only)

Resource Conservation and Recovery
Act (RCRA, Subtitle C, 40 CFR Part
264)

(a) Ground Water Monitoring
(Subpart F, 264.92)
(b) Closure and Post-Closure

(Subpart G, 264.110)

(enforceable for RCRA-permitted
facilities only)

Occupational Safety and Health
Administration (OSHA) Requirements

(a) General Industrial Standards
(29 CFR, Part 1910)

(b) Safety and Health Standards
(29 CFR, Part 1926)

Recordkeeping, Reporting
and Related Regulations

(c)

(enforceable for NPL sites, RCRA
facilities and some emergency
responses to incidences involving
the handling, processing, and
transportation of hazardous
substances only)

JIIHE

2-10

Comments

Outlines the goals and procedures
for remediation of hazardous waste
sites and emphasizes the use of
permanent remedies which signifi-
cantly reduce the mobility, toxicity,
or volume of wastes.

Requirements for ground water
monitoring program and cleanup levels
(i.e., TCLP and background MCLs).

Requirements for long-term monitoring
and maintenance of the site.

Specifies 8-hour time weighted
average concentration for various
organics applicable to on-site
remediation.

Specifies safety equipment and
procedures to be followed during site
remediation.

Outlines recordkeeping and reporting
requirements applicable to all site
contractors and subcontractors during
site work.



Table No. 2-3 (continued)

POTENTIAL ACTION - SPECIFIC FEDERAL AND
NEW YORK STATE STANDARDS AND GUIDANCE VALUES

Relevant A i Requiremen Comments

State
New York Code of Rules and Provides criteria for ground water
Regulations Final Status monitoring and closure/post-closure
Standards for Owners and Operators of permitted TSDFs (corresponds to
of Hazardous Waste TSDFs (6 NYCRR RCRA Part 264)

“Subpart 373-2)
(enforceable for permitted state
facilities only)
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Table No. 2-3 (continued)

POTENTIAL ACTION - SPECIFIC FEDERAL AND
NEW YORK STATE STANDARDS AND GUIDANCE VALUES

Criteria and Advisories
Federal - none
State

New York State Air Guide - 1

New York State Ground water Use
Guidance Policy

1917E

2-12

mmen

Provides methods for analyzing
potential emissions and their
acceptability which is used to obtain
air permits under 6 NYCRR Part 212.

Specifies a nondegradation policy for
aquifers in the state
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carcinogenic risk values are tetrachloroethene, trichloroethene, and 1,2-dichloroethene.

Therefore, the goals for this site are as follows:
o Reduction of contaminants in the ground water to acceptable levels;
o) Prevention of the further migration of harmful levels of contaminants; and

o Elimination of exposure of contaminants in the drinking water and consumptive
use exposure pathways by providing an alternate source of drinking water or

providing point—-of-use treatment for affected residences.

2.2 General Response Actions

The screening process is initiated by identifying General Response Actions (GRAs).
GRAs are broad responses that can be implemented for remediation. Associated with
GRAs are specific remedial technologies or methodologies describing how to implement
GRAs. A screening process is used to identify technologies applicable under each of the
GRAs. GRAs identified as applicable to the Shopping Arcade Site are as follows:

Extraction;

Containment;

In Situ Treatment;

On-site Treatment;

On-site Disposal;

Off-site Treatment/Disposal; and
No Action.

©O O 0 0o 0o o o©

2.3 Identification of Technologies/Methodologi

Based on the general response actions, the following technologies/methodologies

have been identified:
o Extraction

- Wells
-  Ground Water Interceptor Trenches
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o0 On-site Treatment - Biological

- Biological Treatment Units
- In Situ Treatment

0 On-site Treatment - Chemical
- Oxidation/Reduction
o0 On-site Treatment — Physical
-  Carbon Adsorption
-  Air Stripping
- UV Oxidation
o On-site Disposal
- Reinjection/Infiltration
-  Surface Discharge
- Reuse
o Off-site Disposal
- Off-site Treatment at POTW

o Alternate Water Supply

- Point of Use Water Treatment
- Development of Public Water Supply

o) Contaminant Containment

-  Cut off Slurry Wall

1917E 2-15



o No Action

- Extraction/Reinjection with No Water Treatment
- Ground water Monitoring
- Deed Restriction/Institutional Controls

Table No. 2-5 presents the general response actions and the applicable technologies/
methodologies considered with these actions. Each of the above mentioned technologies/
methodologies will be evaluated in the following section (Section 3) based on implement-

ability, effectiveness and costs associated with its implementation.

2.4 i f T logi t logi

GRAs and applicable remedial technologies listed in Table No. 2-5 have been
screened to eliminate those technologies that cannot be implemented technically at the
site. A summary of the screening of each response action and associated technologies is
provided below. Technologies accepted in this screening will be incorporated in the
development of remedial action alternatives and will be evaluated and described in

greater detail in Section 3.

2.4.1 Extraction

Extraction is a remedial technology usually used in combination with treatment
technologies to control/remove contaminants in ground water. Two extraction
technologies were considered, pumping wells and ground water interceptor trenches.

Wells: The use of wells to pump contaminated ground water was considered. With
this technology, contaminated ground water can be extracted for on-site or off-site
treatment and disposal. Wells can be installed in both unconsolidated deposits and
fractured bedrock. Pumping from both units would be technically feasible and effective if
a system to fully intercept contaminated ground water could be designed and
constructed. Ground water modeling could assist in this effort to identify optimal well
locations. Because of its demonstrated effectiveness and wide acceptability, this
technology will be evaluated in Section 3 of this report.
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Table No. 2-5

GENERAL RESPONSE ACTIONS AND ASSOCIATED
REMEDIAL TECHNOLOGIES FOR GROUND WATER REMEDIATION

General Response Action Applicable Remedial Technologies
Extraction Wells

Ground Water Interceptor Trenches

On-Site Treatment — Biological Biological Treatment Units
In Situ Treatment
On-Site Treatment — Chemical Oxidation/Reduction
On-Site Treatment - Physical Carbon Adsorption
Air Stripping
UV Oxidation
On-Site Disposal Reinjection/Infiltration
Surface Discharge
Reuse
Off-Site Treatment/Disposal Transport via Tank Truck to POTW
Alternate Water Supply Point of Use Water Treatment
Development of Public Water Supply
Contaminant Containment Cut-off Slurry Wall
No Action Extraction/Reinjection with No Water Treatment

Ground Water Monitoring
Deed Restriction/Institutional Controls
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Ground Water Interceptor Trenches: As opposed to wells, ground water interceptor

trenches have been used successfully to extract ground water in situations where the
depth to ground water is shallow, contamination is limited to the upper portion of the
aquifer, and soils can be excavated without excess caving. At the Shopping Arcade Site,
depth to ground water ranges from approximately 3 to 35 feet below grade. Contaminants
have been detected in both the surficial unconsolidated deposits and underlying fractured
bedrock, which occurs at a depth of 60 to 70 feet over much of the area. Due to the
vertical distribution of contaminants, extraction through the use of ground water
interceptor trenches is not considered technically implementable and will not be

considered further for this feasibility study.
2.4.2 ite Treatm

Once extracted, ground water contaminated with organic compounds must be
treated to meet standards. Applicable treatment technologies include biological,

chemical, and physical processes.

Biological Treatment: Typically, this technology involves the introduction of
pumped ground water into biological treatment units where enzymes and micro—-organisms
decompose organic contaminants into carbon dioxide, water, and small amounts of
nonhazardous components. Supplemental nutrients are often added to assist the
biotreatment process. Biological treatment occurs slowly, as the rate of decomposition is
low. Biodegradation may also be accomplished in situ through the same processes
involved with treatment units. However, the contaminant concentrations on-site are not
high enough for biodegradation to work effectively. Because of this, biological treatment
is not considered technically implementable and will not be considered further for this

feasibility study.

Chemicgl Treatment: Chemical treatment technology uses chemical addition to
detoxify a waste stream by altering the chemistry of the contaminant. Chemical
treatment can be achieved by several processes, including oxidation and reduction.
However, non-chemical treatment technologies can remove organic contaminants more
efficiently. Therefore, chemical treatment is not considered an efficient treatment
process for this site and will not be considered further for this feasibility study.
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Physical Treatment: This treatment technology uses physical processes to remove
contaminants. Activated carbon and air stripping are technically implementable and have
been used successfully to treat similar organic contaminants to those found at this site.

Activated carbon selectively absorbs hazardous constituents by surface attractions.
An air stripping system is comprised of a packed tower equipped with an air blower which
works on the principle of counter-current flow. Activated carbon and air stripping have
both been proven in the field, have been widely accepted and therefore, will be discussed

in greater detail in Section 3.0.

Another technology identified under physical treatment is UV Oxidation. UV light
acts as a catalyst to promote the chemical oxidation of organic chemicals. UV oxidation
is a relatively new technology that has not been developed to the extent that it can be
implemented at this site without some pilot testing. It has only been available for
commercial application for the past two years and has a limited data base. Due to the
need for pilot testing and the limited availability of a data base, this technology will not
be considered further for this feasibility study.

2.43 On-Site Di 1

Once treated, ground water must be disposed of. Disposal can be to the subsurface
through reinjection/infiltration, discharge to a surface water body, or treated ground

water can be put to a beneficial use (reuse).

Reinjection/Infiltration: Treated ground water can be reinjected or allowed to
infiltrate back into the aquifer. Direct injection would be through the use of injection
wells. Infiltration could occur through the use of infiltration galleries or percolation
ponds. Reinjection/infiltration could be performed in conjunction with ground water
pumping to enhance the extraction of contaminated ground water through optimal
placement of reinjection/infiltration locations. Ground water modeling could assist in this

effort.

Surface Discharge: As an alternative to reinjection/infiltration, treated ground
water could be discharged directly or indirectly to a surface water body. Discharge could
be to the storm water drainage system or to a natural watercourse. Surface discharge
would ultimately flow to the Mianus River.
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Reuse: Treated ground water could possibly be put to a beneficial use (reuse).
Examples of reuse include spray irrigation and use as an industrial water supply.

2.4.4 f-Si reatment/Dj

After extraction, contaminated ground water could be transported via tank truck to
a publicly owned treatment works (POTW). This would require on-site storage, the use of
a tank truck(s), and permission of a POTW. While technically implementable, the
anticipated volume of ground water to be pumped would most likely eliminate this

technology as not cost-—effective.

If sanitary sewer were available (e.g., in conjunction with extending public water
supply to the affected area) then disposal to POTW might be feasible. This technology will
be discussed in further detail in Section 3.

2.4.5 Alternative Water Supply

For private wells affected by contaminated ground water, an alternative supply is
essential. Point—of-use treatment could be performed at individual areas of concern.
Potable water could be purchased from nearby private water supply systems.
Alternatively, a new community water supply system could be developed. This will be

discussed in greater detail in Section 3.

2.4.6 Contaminant Contginment

A commonly used technology under this category is the cut—off slurry wall. A
cut-off-slurry wall is an effective way to keep contaminants from migrating off-site.
This is usually achieved by digging deep trenches and filling them with clay/bentonite
slurry to act as a barrier. Due to excessive depths ranging between 30 and 70 feet,
implementation of this will be difficult and very expensive. Also, New York State
standards require a no-degradation policy for its ground water source. Due to the
above-mentioned reasons, this technology will not be considered further for this

feasibility study.
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2.4.7 No Action

The no-action alternative would not address the ground water contamination itself.
The further spread of ground water contamination would not be controlied. Wells not
currently contaminated could be contaminated in the future. Applicable remedial
technologies under this GRA are ground water monitoring, deed restrictions and
institutional controls, and development of an alternative water supply.

Extraction/Reinjection: Extraction/reinjection of contaminated water contains the
migration of a contaminant plume. This technology will be discussed in greater detail in

Section 3.

Ground Water Monitoring: Existing, and possibly new monitoring wells could be used
to track the migration of contaminated ground water and provide a long-term data base

regarding the extent and nature of ground water contamination.

Deed Restriction and Institutional Controls: Deed restrictions could be applied to

property overlying contaminated ground water. The restrictions could be worded to
prevent or safely control on-site activities, as required, and prevent increased
endangerment of human health or welfare or the environment.
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3.0 DEVELOPMENT AND SCREENING OF REMEDIAL ACTION ALTERNATIVES

The remedial action technologies applicable to the remediation of the Bedford
Village Wells, Shopping Arcade Site were identified and preliminarily screened in Section
2.0. These technologies are combined in this section to form potentially effective
remedial action alternatives that could be implemented to mitigate site contamination.
The technologies selected as acceptable for application at the site include ground water
extraction, physical treatment of ground water, disposal of treated ground water,
development of an alternative drinking water supply, and a no-action alternative which

includes a ground water monitoring program.

In performing this feasibility study, a number of alternatives have been considered,

one or more of which meet the following:
o Treatment or disposal at an off-site facility approved by NYSDEC and USEPA.

o An alternative which attains applicable New York State public health or

environmental standards.

o An alternative which exceeds applicable New York State public health or

environmental standards.

0 An alternative which will not attain applicable or New York State public health
or environmental standards, but which does reduce the likelihood of a threat

from the problem.

o A no-action alternative/natural attenuation. This alternative does not involve
engineered treatment but allows for the natural attenuation mechanism to
reduce or eliminate the contaminants in the ground water. This alternative

would involve periodic monitoring to check progress.
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3.1

Water Remedial Al ivi

Given the technologies deemed acceptable for application at the site (Section 2.0),

several ground water remedial alternatives were developed using various combinations of
applicable technologies. The remedial alternatives developed for the Shopping Arcade

Site are as follows:

o

1918E

Ground Water Extraction

Removal of contaminated ground water in 3 years
Removal of contaminated ground water in 6 years

Contaminated Ground Water Treatment

Removal of contaminants by air stripping

Removal of contaminants by carbon adsorption

Removal of contaminants by air stripping and carbon adsorption

No physical, chemical, or biological treatment of contaminated water
(Natural mechanism will be the principal mechanism relied on to reduce or
eliminate the contaminants in the ground water)

Disposal of Treated Ground Water

Aquifer recharge via deep well injection or infiltration gallery
Discharge to storm water drainage system

Discharge to publicly owned treatment works (POTW)

Use of treated water as non-potable water supply

Alternative Drinking Water Supply

Expansion of Bedford Farms Community Water Supply System
Expansion of the planned Ponds Development Water Supply System
Development of a new Community Water Supply System
Development of a Point—of-Use Treatment District

No-Action Alternative



Remedial action alternatives were developed by combining various options of each
technology presented. The alternatives developed are presented in Table No. 3-1.

In order to simplify the discussion of the remedial action alternatives, each of the

technologies will be described separately.

3.1 Contaminated Ground Water Extraction

This technology involves the removal of contaminated ground water by pumping
through extraction wells placed downgradient from the contaminant plume. The location
of wells would be determined based on the ground water flow and contaminant plume
direction. The configuration of extraction wells would be designed to contain the
contaminant plume within a cone of depression created by the extraction wells and to
prevent further migration. Based on findings in the RI, it appears that the majority of the
contaminated ground water is in the bedrock with a small area of contaminated ground
water in the overburden. Therefore, the extraction wells would be screened in the
overburden and the bedrock. The remediation effort would initially be focused on the
contaminated ground water in the overburden. The bedrock extraction wells would be
activated approximately 6 months after the overburden wells.

To develop the ground water extraction alternative fully, a calculation of the
approximate total of contaminated ground water in the overburden was made using the

following assumptions:

o Contaminant plume surface area = 31,400 square feet
o Saturated thickness of overburden = 30 feet
o Porosity of overburden (soil) = 30 percent

Using the above simplified assumptions, the total volume of contaminated ground
water in the overburden is estimated to be approximately 2,100,000 gallons. These
simplified assumptions were made because there was no available information on the
amount of contaminants released into the soil and ground water. Generally, anywhere
between three and ten pore volumes of contaminated ground water is removed for
effective remediation. Due to the nature and extent of contaminant concentrations,
removal of six pore volumes of contaminated ground water is considered adequate. Six
pore volumes of contaminated ground water amounts to approximately 12,600,000
gallons. Considering these assumptions and existing site conditions, including average
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yields from wells in the overburden in this area an appropriate estimate and extraction
well pumping rate would be 5 gallons per minute. However, these calculations are only
estimates. Additional information on aquifer characteristics will be needed prior to
design of the extraction system. A pump test of the aquifer will provide the necessary
data. Considering these assumptions, an extraction system consisting of three wells, each
pumping at 5 gallons per minute would remove six pore volumes in approximately 1.6
years, whereas an extraction system consisting of six wells each pumping at 5 gallons per

minute would remove six pore volumes in approximately 0.8 years.

To calculate an approximate total of contaminated ground water in the bedrock, the
contaminant plume surface area was estimated at approximately 180,000 square feet.
The saturated thickness in the overburden was estimated at approximately 150 feet
(porosity 20 percent). These assumptions resuit in a total volume of contaminated ground
water of approximately 40,000,000 gallons. Generally, anywhere between three and ten
pore volumes of contaminated ground water is removed for effective remediation. Due to
the nature and extent of contaminant concentrations, removal of three pore volumes of
contaminated ground water is considered adequate. Three pore volumes of contaminated
ground water amounts to approximately 120,000,000 gallons. Considering these
assumptions and existing site conditions including average yields from wells in the
overburden in this area, an appropriate estimate for an extraction well pumping rate
would be 10 gallons per minute. Considering these assumptions, an extraction system
consisting of three wells, each pumping at 10 gallons per minute would remove three pore
volumes in approximately 4.6 years, whereas an extraction system consisting of 10 wells
each pumping at 10 gallons per minute would remove three pore volumes in approximately

2.3 years.

The bedrock extraction wells would operate in conjunction with the overburden
wells. Initially the overburden extraction wells would most likely operate alone with the
bedrock extraction wells being activated approximately 6 months after the start—up of the
overburden extraction wells. Operating the shallow wells for a short period of time
before commencing operation of the bedrock extraction wells would remove at least some
of the contaminants in the overburden aquifer before they would be drawn deeper into
bedrock through operation of the bedrock extraction wells.

The remediation duration for both the bedrock and overburden extraction systems
would be approximately 3 years for a system of 8 extraction wells and 6 years for a

system of 16 extraction wells.
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These ground water extraction alternatives were developed for screening purposes.
The simplifying assumptions made were based on information gathered in the RI. A
pre—design pump test of the aquifers will be needed to design an effective ground water

extraction system.

3.1.2 ntami Water Treatment

The treatment is comprised of technologies that physically remove the contaminants
from the ground water. Each technology will be discussed in this section.

Air Stripping: Air stripping is a mass transfer process in which volatile
contaminants in water are transferred to gas. An air stripping system is comprised of a
packed tower equipped with an air blower. The packed tower works on the principle of
countercurrent flow. The contaminated water stream flows down through the packing
while the air flows upward, and is exhausted through the top of the tower. Volatile,
soluble compounds have an affinity for the gas phase over the aqueous phase and thus tend
to leave the aqueous phase for the gas phase. Generally organic compounds with Henry's
Law constants greater than 0.003 can be effectively removed by air stripping. This
includes tetrachloroethene, trichloroethene, and 1,2—dichloroethene, the contaminants of

concern which are found in the ground water at the site.

An air stripping system can usually be designed to reduce the concentration of
volatile organic compounds to below detectable limits. Air stripping has been found to be
an economical and effective solution at numerous ground water remediation sites.

However, the disadvantages of an air stripping system include the inability of the
column to handle concentrations of volatile organic compounds (VOCs) over the design
conditions. In general, stripping columns can handle excess VOC concentrations only in
proportion to the safety factor used in the system design. Occasional slugs of VOC
concentrations (over the average concentrations) encountered in the ground water may
result in exceeding effluent requirements imposed at some sites. This can be prevented
by providing a good factor of safety in the design stages of an air stripping system. An
additional disadvantage of air stripping system is that its efficiency varies with
temperature. Colder air and water temperatures tend to reduce the volatility of the
VOCs, thereby reducing the ease of stripping. Operational efficiency of an air stripping
system tends to decrease during winter months. Ground water temperatures do not vary
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with season as much as the air temperatures do and therefore, to ensure acceptable
performance during these periods, the system should be designed to handle air

temperatures during winter months.

With more and more states becoming aware of and implementing regulations for
toxic air contaminants, the major disadvantages of air stripping systems are the
requirements of permitting by the State and local air pollution control agencies and in
many cases treatment of off-gases containing VOCs. The permitting process can cause
delay in the start-up of remedial efforts and in instances where off-gas treatment is
required, other viable options may become more attractive due to these restraints as well

as cost restraints.

Carbon Adsorption: The process of carbon adsorption onto activated carbon involves
direct contact of a waste stream with activated carbon, usually by flow through a series
of activated carbon beds. The activated carbon selectively adsorbs volatile and
semi-volatile organic compounds where organic molecules are attracted to the surface
and internal pores of the carbon granules. Carbon adsorption is capable of removing high
percentages of both volatile and semi-volatile organic compounds including
tetrachloroethene, trichloroethene, and 1,2-dichloroethene, which are found in the

contaminated ground water at the site.

A primary advantage of carbon adsorption systems is that they can handle slugs of
significantly higher contaminant concentrations in the ground water than the average
design concentration. For this reason, carbon is particularly attractive if the treated
water is to be used as drinking water supply. Also, due to lack of off-gases, permitting
from State and local air pollution control agencies may not be required.

One of the drawbacks of activated carbon systems is that carbon has a limited
useful life and needs replacement once saturated. In most cases, the spent carbon must
be transported and disposed as a RCRA hazardous waste or regenerated. Furthermore,
carbon adsorption systems require relatively frequent effluent sampling and analysis to
determine when breakthrough occurs. Although carbon capacities are estimated during
the design phase, these estimates do not always prove reliable. Variations in feed
concentrations and slugs of high concentration in the influent can reduce the expected
carbon life. Also, the adsorptive capacity of the carbon depends on the concentrations of
volatile and semi-volatile organics in the waste stream. In general, the lower the
contaminant concentrations in the waste stream, the lower the adsorptive capacity of the
activated carbon, and the shorter the useful life.
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Air Stripping Followed by Carbon Adsorption: Another option available is the

system configured with the combination of air stripping and carbon adsorption
technologies. The air stripping system is relied on to remove a large percentage of the
contaminants from the waste stream with the remainder being adsorbed by the activated
carbon system acting as a polishing step. Major advantage of combining both of these
technologies is that, in case of occasional slugs of VOC concentrations over the average
design concentrations, the activated carbon adsorption unit would be able to handle

increased effluent concentrations from the air stripping system.

Furthermore, this combination would be able to produce consistent effluent
concentration during summer as well as cooler months when the efficiency of the air

stripping system is slightly reduced.

Permitting and control requirements by air pollution control agencies may make this
a less feasible option due to time and cost restraints. Detailed evaluation in later
sections will provide better judgment regarding the off-gas treatment requirements.

No Action: Also included in this analysis is a no-treatment alternative.
Contaminated ground water would be removed from the aquifer and reinjected through
the deep well injection system upgradient from the site. This option would prevent
further migration of the contaminated ground water, and natural attenuation mechanism
will be relied on to reduce the contaminant concentrations to the acceptable limits. Due
to extensive time required for the natural attenuation to lower the contaminant levels to
acceptable limits, this option will not be discussed any further.

3.1.3 i lof T W

There are several options available for disposing treated ground water. Each option

will be discussed in this section.

Aquifer Recharge: One option involves aquifer recharge by a deep well injection
system which allows large volumes of water to be pumped into the bedrock aquifer
upgradient from the extraction wells. A second option involves aquifer recharge by an
infiltration gallery. The infiltration gallery consists of a trench filled with crushed stone
or gravel which allows for large volumes of water to infiltrate into the overburden. The
gallery would be placed upgradient from the extraction wells. These types of systems not
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only prevent the contaminated ground water from migrating further (via extraction) but
also conserve the natural resource by reinjecting the treated ground water back into the

aquifer system.

Discharge to Storm Drainage System: Extracted water may be discharged to the

local storm water drainage system. Storm water in the area is collected by several
streams, drainage ditches, and catch basins and eventually flows into the Mianus River.
The advantage of this option is that the system is already in place and capable of handling
the quantity of water which will be generated by the extraction system. However, in
order to discharge to the storm water drainage system, contaminant concentrations in the
treated water must meet standards set by the NYSDEC. In addition, a State Pollution
Discharge Elimination System (SPDES) permit may be needed before the treated water
can be discharged to the storm water drainage system.

Discharge to Publicly Owned Treatment Works (POTW): Discharge of untreated

ground water to a publicly owned treatment works (POTW) for the purpose of treatment is
another option available for disposal. However, the nearest point that waste water may
be discharged to a POTW is approximately six miles from the site. At this time, there are
no plans to extend the POTW system to the site. Waste water could be transported to the
POTW via tanker trucks. However, the quantities of water and the distance to the POTW
system would make this alternative difficult to implement. Therefore, this option will not

be considered further.
3.1.4 Al ive Wi 1 i

One of the general response actions previously referenced in this feasibility study
report includes the provision for evaluating alternative water supplies for affected areas
within the Shopping Arcade (SA) study area. This response action would provide a direct,
long-term solution to the public health concerns arising from utilizing contaminated
ground water as a source of potable supply. This response action does not involve the
direct remediation of a source of contamination nor does it make provision for the
management of contaminant migration, in this case a plume of contaminated ground
water. The evaluation of specific engineering alternatives addressing these remedial
aspects of the project are addressed in the previous sections of this report and will be
carried through the feasibility study report as appropriate. The alternative water supply
options discussed below include providing potable water service to those affected
commercial and residential users in the area of concern. This area, including the SA

proper and adjacent areas, is indicated in Figure No. 3-1.
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[t should be noted that any of the alternative water supply options would also have
to consider supplying water to the Hunting Ridge Mall (HRM) study area, as remedial
alternatives may be identical for both of these sites. The water supply service areas
recommended for both the SA study area as well as the HRM study area are within
approximately 4,000 feet of each other (see Figure No. 3-2). Any discussions regarding
the expansion of an existing or construction of a new water supply system will consider

providing service to both sites.

An option to be considered together with any of these alternate water supply
response actions, or any other ground water remedial action technology, is to supply
bottled water to affected users for an interim period of time during the construction and
implementation phase of the chosen remedial action. Federal and/or State regulatory
agencies would determine whether supplying bottled water could be warranted during the
interim or indefinite period while design and construction of other response actions
including alternate water supply, source remediation and/or management of plume

migration are implemented.

Recently, the New York State Department of Environmental Conservation
(NYSDEC) has given consideration to the utilization of New York State Superfund monies
in providing assistance to private or public entities whose drinking water supplies have
been contaminated. Assistance could be applicable in three cases:

o The temporary supply of bottled water or filters while investigation and study
of a Class 2 registry site is on-going. This financial assistance would include all

operation and maintenance costs.

o The extension of water lines, and provision for new wells or other permanent
solutions when, in the absence of a remedial investigation/feasibility study
(RI/FS), data supports a conclusion that a new water supply is required.

o Provision for a permanent solution when an RI/FS produces sufficient data to

support a conclusion that a new water supply is required.
As mentioned briefly in Section 2.0 of this report, there are five response options

that have been identified and will be discussed in this section under Alternative Water

Supply. These five response options are described below.
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Expansion of the Existing Bedford Farms Community Water Supply System: The

Bedford Farms Community Water Supply System (known as "the Farms") is owned and
operated by the Bedford Farms Water Company, a private concern, and serves a
residential community located immediately east of Lake and Vinton Avenues within the
HRM study area. It supplies potable water to approximately 81 residential units south of
Old Post Road. The well field and approximate service area of the Farms system is shown

on Figure No. 3-3.

The existing facility consists of three water supply wells located near the
intersection of Route 22 and the Farms road; these include: Well No. 1, constructed in
1954, with a capacity of 60 gallons per minute (gpm); Well No. 2, also constructed in 1954,
with a capacity of 24 gpm; and Well No. 3, constructed in 1966, with a capacity of 100
gpm. Based on conversations with the well drillers, Well Nos. 1 and 2 are screened from
approximately 109 to 129 feet below ground surface within the Glacial Stratified Drift,
which consists of sorted deposits of sand, silt, clay and gravel. Well No. 3 is
approximately 127 feet below ground surface and is within the Inwood Marble, the top
portion of which is weathered and fractured. This system also consists of one 5,000 gallon
hydropneumatic tank and two additional 15,000 gallon underground storage tanks. Water
is supplied from the facility to its users via underground piping, either 4 inches or 6 inches
in diameter. In addition, while fire hydrants are located within the Farms service area

they are not in service or recognized for use.

Information recently obtained from the Westchester County Department of Health
(WCDH) as well as other private concerns has indicated that currently, Well No. 3 is fully
operational while Well No. 1 is providing potable water in the range of 30 to 60 gpm and is
used as a stand-by well. Well No. 2 has been permanently decommissioned due to lack of

yield.

Information contained in the 1988 Public Service Commission Report on Water
Usage indicates that actual water usage during 1988 for the 81 residential units was
6,459,000 gallons, which equates to an average of 17,696 gallons per day. Using standard
assumptions for hourly usage, the maximum hourly water usage for these units is
calculated to be approximately 49.15 gpm. The New York State Department of Health
(NYSDOH) design standards contained in the Ten State Recommended Standards for Water
Works, 1987, recommend well and pump capacities to be ten times the average rates or in
this case 122.9 gpm. All supporting calculations and analyses are contained in Appendix
A.
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In order to expand the Farms community water supply system to include affected SA
commercial and residential users, it would be necessary to either construct additional
supply wells at the existing well field, and/or consider an additional well field location,
such as the northern portion of Memorial Field (see Figure No. 3-2). The water use
projected for the affected SA study area was calculated using standard assumption and
estimates of per capita use for 8 residential units, the S commercial units of the Shopping
Arcade, a gas station, a bank, a theater, a firehouse, and a county courthouse. These
calculations resuited in an estimated average daily flow rate of 15,200 gallons per day.
Again using standard assumptions, this figure corresponds to a maximum hourly rate of
42.02 gpm. NYSDOH design standards would recommend an installed well and pump
capacity of 105.5 gpm. Any expansion of this system must ensure that the safe yield of
the aquifer would not be exceeded. Should this alternative be chosen for implementation,
a test well must be installed in order to assess the capacity of water-bearing zones.

It should be emphasized that all calculations and assumptions, presented above and
in Appendix A, relate only to providing potable water to the affected commercial and
residential users within the SA study area. No provision is being made as part of this
study for providing an adequate water supply for fire protection. Although NYSDOH
recommended standards suggest that fire protection capabilities be designed into proposed
community water supply systems, there are often limitations with respect to available
yield that preclude the inclusion of fire protection design flow rates. If fire protection is
not part of a community water supply system, homeowners (and commercial business
owners) in the service area would have to pay a significantly higher premium for fire
insurance than a homeowner in a similar area where fire protection is designed into a
water supply system. If fire protection is included in a water supply system, the design,
construction and operation of that system must be performed in accordance with the
requirements of the Insurance Services Office, Inc., contained in its Fire Suppression

Rating Schedule, 1980.

The reason for not including fire protection in the discussion of these alternative
water supply options is based upon a review of existing information (well logs, ground
water assessment reports, etc.) as well as discussions with local Town of Bedford and
Westchester County representatives regarding the available yields of underlying aquifers.
The prevailing judgment appears to be that the additional capacity needed to include fire
protection would not be available in the subject areas. The Insurance Services Office
guidelines state that for fire protection at residential areas, a design flow rate of 1,000
gpm is recommended while for commercial areas 2,000 to 2,500 gpm is recommended.
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These figures are substantially greater than the maximum flow rates required for potable
water service alone, In addition, to implement fire protection capabilities, costs would
increase significantly. Again, the installation of a test well and a pump test would be the
only manner in which a definitive statement could be made regarding the ability of the
water bearing strata in the study area to support the design flow required for a fire

protection system.

Therefore, this option would provide for the expansion of the Farms system to
supply potable water to affected commercial and residential users within the SA study
ared. This expansion would entail the design and construction of supply wells, pumps and
hydropneumatic storage tanks, along with the installation of an underground distribution
system to convey water from the well field throughout the service area. Attendant
activities would include providing administrative support, standby emergency generator

services, chemical treatment, and sampling for laboratory analysis.

It must also be noted that New York State policy does not allow for providing State
monies for private concerns, which would include the expansion of the Bedford Farms
Water Supply System. However, the Town of Bedford has held discussions with the owner
of the system regarding possible purchase by the Town. Selection of this alternative

would be contingent upon the Town's purchase.

ion of the Pl P velopment Water ly S m: A townhouse/

condominium development project, commonly referred to as "the Ponds", is proposed for
construction on a large tract of presently undeveloped land immediately west of the
affected residences of Lake and Vinton Avenues. This housing development proposal is
expected to consist of épproximately 50 townhouses and 9 estate houses. The location of
the proposed Ponds Development is shown on Figure No. 3-2.

In order for this water supply alternative to be implemented, the Town of Bedford
would have to purchase the community water supply system from the Ponds developer and
expand the system to include supplying potable water to the affected SA commercial and
residential users and, in all likelihood, the affected HRM users. Such an expansion would
necessarily include additional supply wells and storage facilities, as well as attendant
pumping facilities and underground piping. Such an expansion must ensure that the safe

yield of the aquifer would not be exceeded.
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Development of a New mmunity W. 1 : This alternative would

consist of establishing a new community water supply system to provide an adequate
supply of potable water to a wider geographic area within the Town. Although the
immediate concern of this alternative would be to provide potable water to affected SA
(and HRH) commercial and residential users, the Town of Bedford and other regulatory
agencies have expressed interest in the feasibility of providing service to a larger area.

The projected location for a new community water supply facility would be within
the northern portion of Memorial Field, located approximately 1,400 feet due east of the
HRM study area. This area is indicated on Figure No. 3-2.

It should be noted that locations in closer proximity to the Shopping Arcade study
area were investigated, specifically including one parcel of land being considered for
aquisition by the Town of Bedford located behind the Bank and Exxon Station, northwest
of the Village Green. Based upon the very limited area of this parcel (1.5 acres), the
steep slope of the terrain, the type of land use abutting this property (including residential
units and a cemetery), and the ability of the subsurface geology to yield adequate water
supply, this location was not considered viable with respect to construction of a water

supply system.

Development of a Point-of-Use Treatment District (Filter District): As discussed

above, similar to those remedial options that provide for the expansion of an existing
community water supply system or the installation of a new well field and distribution
system, point-of-use treatment is also a technology that should be addressed under
Alternative Water Supply Options. The implementation of such an alternative is
independent of site characteristics because remediation would occur at "point-of-use".
Point-of-use units for residential applications are generally installed either as a
line-bypass, where separate faucets are provided for treated (drinking, cooking, etc.) or
non-treated water; faucet-mounted, where all water passing through the faucet is
treated; or whole-house, where all water entering the house is treated. This latter option

is also known as "point-of-entry."

This alternative would require the implementation of a water supply management
and treatment district within the SA study area. Specifically, a municipal maintenance
district would utilize in-house municipal employees or outside contractors specializing in
this field to install, maintain and monitor treatment units at each commercial and
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residential unit with levels of contaminants in drinking water in excess of the New York
State Department of Health Standards. New York State currently has the required

legislation to implement such a district within the Town.

Such an alternative could be implemented at affected residential and commercial
properties until such time as either the water supply is remediated by a "pump and treat"
program, or the residential/commercial unit is connected to a community water supply
system. If this alternative is linked with the "pump and treat" option, the filter district
would be established for a period of either 3 or 6 years, depending on the treatment option

selected.
3.1.5 No—Action Alternative

Guidance Issued by the United States Environmental Protection Agency (EPA)
entitled, "Guidance for Conducting Remedial Investigations and Feasibility Studies under
CERCLA" dated October 1988 indicates that "no-action" may include some type of
environmental monitoring, but should not include minimal actions taken to reduce the
potential for exposure (e.g., providing bottled water, distributing notices to boil water,
etc.). As such, in the case of this Bedford Village Wells project, the no-action aiternative
would continue the status quo with respect to the affected commercial and residential
users within the SA study area. This alternative would allow the continued use of a water
supply with concentrations of certain chemicals in excess of New York State Department
of Health Standards. Table No. 5-6 of the previously referenced Remedial Investigation
Report of February 1990 indicates those commercial and residential users whose drinking
water exceeds New York State Standards. It should be noted that a number of the
affected commercial and residential users within the SA study area have already taken
steps to improve the quality of the water being utilized. These steps include treating the
contaminated water supply by using a point—of-use or point—of-entry carbon filter system,
by boiling the water to be consumed for an appropriate length of time as instructed by the
Westchester County Department of Health, or purchasing bottled water for consumption.

While the No-Action Alternative is not acceptable from a public health standpoint,

it will be carried through all steps of the screening of alternatives process for comparison

to other action alternatives.
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3.2 Screenin Ground Water Remedial Action Alternatives

The screening of remedial technologies and response actions is performed in
accordance with the requirements of CERCLA/SARA to ensure that an adequate number
of technologies/response actions are identified that are appropriate for remediation of
each contaminated environmental medium (i.e., soil, surface water, ground water, etc.).
Such a screening involves the use of effectiveness and implementability criteria.

o Effectiveness - Remedial technologies and/or response actions must have the
potential to meet established New York State Standards, be protective of
human health and the environment, and reduce mobility, toxicity or volume of
hazardous substances to be considered effective. In addition, each response
action must be evaluated as to its effectiveness in handling the estimated areas
or volumes of contamination and meeting the goals of the remedial action
objectives. Also, previous case histories must be reviewed to determine the
reliability of each response action. With the exception of the No—-Action
Alternative, which will be covered through all phases of the evaluation process,
remedial actions not meeting the minimum requirements of this effectiveness

criterion will be eliminated from further consideration.

o Implementability - Remedial technologies and/or response actions will be
evaluated for technical and administrative feasibility. Technical implement-
ability evaluates a response action against site-specific characteristics (such as
existing land use, site geology and hydrogeology), system reliability and
constructability. Administrative implementability includes the ability to obtain
necessary permits, the availability of treatment, storage, and disposal services
and the availability of necessary equipment and personnel to implement the
response action. Other administrative criteria will be addressed in Section 4.0,
Detailed Evaluation of Remedial Action Alternatives. These criteria include an
evaluation of issues and concerns of the State, local entities and the public
regarding each alternative. Remedial actions not readily implementable based
upon minimum evaluation criteria will be eliminated from further consideration.

The following portion of this report will present a discussion of the ground water
remediation alternatives and the alternative water supply options against the two
screening criteria discussed above. The only alternative not being screened, as previously
discussed, is the No—-Action Alternative, which will be carried through each step of the

feasibility study evaluation process.
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3.2.1 Ground Water Remedial Action Alternatives

Since ground water extraction is common to each ground water alternative, it will

be discussed separately.

Ground water extraction systems were developed for remediation of contaminated
ground water over a 3 year period and a 6 year period. For either time period, ground
water extraction is effective in reducing the contaminant concentration and the migration
of the contaminant plume. As compared to the 6 year cleanup period, the 3 year cleanup
period reduces exposure to the contaminants and restores the aquifer in a shorter period
of time. However, the 3 year ground water extraction alternative requires a greater
number of wells pumping at high flow rates. Because of the high pumping rates, this
system may impact local water supply wells in the area. The 6 year ground water
extraction alternative requires a smaller number of wells pumping at a lower flow rate
and may not impact local water supply wells in the area. The disadvantage of the 6 year

system is that the cleanup will take twice as long.

The purpose of the two aquifer restoration time periods is to evaluate the two
aiternatives on the basis of cost in Section 4. Therefore, in this section, each alternative
will be screened without considering the 3 or 6 year remediation alternatives.

Because discharge of treated water is included in each ground water alternative,
regulatory approval will be discussed separately. Since all alternatives include discharge
of treated ground water to the environment, various approvals must be obtained.
Approvals include those of the New York State Department of Environmental
Conservation, the Westchester County Department of Health and the Bedford Town Board.

The following alternatives presented involve the extraction, treatment, and disposal

of contaminated ground water.

o Ground Water Alternative No. 1 — Extraction, Treatment by Carbon Adsorption,
and Aquifer Recharge.

In this alternative, contaminated ground water is extracted from bedrock wells
at the downgradient edge of the contaminant plume, treated by carbon
adsorption and recharged at the upgradient edge of the contaminant plume.
This alternative would be selective in controlling the migration of the
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contaminant plume thereby reducing the risk of exposure to off-site receptors.
In addition, recharging the aquifer with the treated ground water would reduce

the impact the system may have on local water supply wells.

Given the relatively low contaminant concentrations, carbon adsorption would
be effective in removal of contaminants from the ground water to the
acceptable levels and meet New York State Standards. This alternative will be
capable of handling the total volume of contamination and meeting the
remedial action objectives. It will also be effective in reducing the mobility,
toxicity, and volume of contaminants and thus reduce the exposure levels to the

genei‘al public.

The implementation of this alternative is certainly feasible. The technologies
are commonly used and have been proven in the field. Using standard

engineering practices, installation of this system would be feasible.

This alternative, therefore, will be retained for further consideration.

Ground Water Alternative No. 2 - Extraction, Treatment by Air Stripping and
Aquifer Recharge.

In this alternative, the extraction and recharge technologies remain the same as
Alternative No. 1. Here the extracted ground water would be treated using air
stripping. Air stripping is effective in removing volatile compounds which are
present in the ground water on-site. However, air stripping is not effective in
handling occasional slugs of high contaminant concentrations in ground water
exceeding the design concentrations. Therefore, care must be taken during
design stages to provide an adequate factor of safety for such an incidence. As
with carbon adsorption, this alternative will be effective in reducing the
mobility, toxicity, and volume of contaminants and thus reduce the exposure

levels to the general public.

This alternative can be implemented at the site using standard engineering
practices. The technologies presented are commonly used and proven in the
field. One of the requirements necessary for implementing this alternative
would be acquiring all the necessary State and local permits. Required permits
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include those of the New York State Division of Air Resources. Treatment of
off-gases may be needed and will be evaluated in later sections. This

alternative, therefore, will be retained for further consideration.

Ground Water Alternative No. 3 —~ Extraction, Treatment by Air Stripping and
Carbon Adsorption, and Aquifer Recharge.

Again, in this alternative, the extraction and recharge technologies remain the
same as Alternative No. 1. This alternative uses the combination of air
stripping and carbon adsorption to treat contaminated ground water. The
contaminated ground water would first be passed through the air stripping
tower to remove most of the volatile organic compounds. Carbon adsorption
would then be used to remove any remaining contaminants. This combination
would be effective in removing the contaminants and insuring that contaminant
levels in ground water recharging the aquifer do not exceed New York State

Standards.

As discussed earlier, this alternative could be implemented at the site using
standard engineering practices commonly used and proven in the field.

Therefore, this alternative will be retained for further consideration.

Ground Water Alterngtive No. 4 — Extraction, Treatment by Carbon Adsorption,
and Discharge of Treated Water to Storm Water Drainage System.

This alternative is similar to Alternative No. 1 except that the treated ground
water would be discharged to the storm water drainage system in the area. By
discharging contaminated ground water to the storm water drainage system,
ground water recharge amounts would not be substantial. Without ground water
recharge, local water supply wells may be impacted. Design support testing
that includes an aquifer pump test and ground water modeling would be needed
to determine the impact that discharge to the storm water system would have
on the aquifer system. However, discharging to the storm water drainage

system would be effective in disposing treated water.

This alternative would be relatively simple to implement because the extraction
and treatment systems could be designed to effectively utilize the drainage
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system. The effectiveness and implementability review of the extraction and

treatment systems is described in Alternative No. 1.

This alternative, therefore, will be retained for further consideration.

o Ground Water Alternative No. S ~ Extraction, Treatment by Air Stripping, and
Discharge of Treated Ground Water to Storm Water Drainage System.

This alternative is similar to Alternative No. 2 except that the treated ground
water would be discharged to the storm water drainage system in the area.
Because this alternative involves only air stripping to treat contaminated
ground water, the review of the effectiveness and implementability of this
alternative is similar to that described for Alternative No. 2.

Therefore, this alternative will be retained for further consideration.

o Ground Water Alternative No. 6 - Extraction, Treatment by Air Stripping and
Carbon Adsorption and Discharge of Treated Ground Water to Storm Water
Drainage System.

This alternative is similar to Alternative No. 3 except that the treated ground
water would be discharged to the storm water drainage system in the area. As
discussed in the screening of Alternative No. 3, the combination of air stripping
and carbon adsorption would effectively remove contaminants from ground
water to the extent that the treated water could be discharged to the storm
water drainage system. This technology is commonly used and proven in the
field. The review of the effectiveness and implementability of this alternative
is similar to that described in Alternative No. 3.

Therefore, this alternative will be retained for further consideration.

Summary: All six of the ground water alternatives have passed the initial screening
with respect to effectiveness and implementability. Therefore, these alternatives will be
retained for further detailed evaluation. Table No. 3-2 provides a synopsis of the ground
water remediation alternatives with their appropriate effectiveness and implementability.
The No-Action Alternative is required to be carried throughout the entire feasibility

study process.
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322 Water ly Al iv

The following portion of this report will present a discussion of each of the four

alternate water supply options against the two screening criteria previously discussed in
this section. The only alternative not being screened, as previously discussed, is the
No-Action Alternative, which will be carried through each step of the feasibility study

evaluation process.

1918E

Water ly Alt ive No. 1 - Expansion of the Existing Bedford Farms
Community Water Supply System.

This alternative is considered to be an effective alternative relative to the
protection of human health in that it would replace the potable water now being
utilized by the affected residential and commercial users in the SA study area
with potable water that meets all applicable New York State Standards for
drinking water. It should be noted, however, that a significant increase in the
pumping rate at the Farms system presents the potential for modifying the
ground water gradient adjacent to the Farms' well field. This could increase
the possibility that the contaminated plume located adjacent to Lake and
Vinton Avenues could migrate toward the Farms' supply wells potentially
leading to contamination of this system. This situation could be eliminated or
mitigated by the timely treatment of the existing plume of ground water
contamination. None of the alternative water supply options would reduce the
mobility, toxicity or volume of contamination plume. However, the toxicity of
the potable water of affected commercial and residential users would be
reduced by pi'oviding potable water from another supply area. Although water
supply systems are proven and reliable technologies, it is uncertain at this point
whether the Farms Community water supply system could handle the increase
in pumping from any additional supply wells installed as a result of the SA and,
perhaps the HRM study areas. As noted above, only one of the three existing
water supply wells is fully operational while a second supply well is operating at
reduced capacity. The third supply well has been permanently discontinued due

to lack of yield.

The implementability of this alternative as well as the other two alternatives
that require the construction of new or expansion of existing water supply
systems is certainly feasible. As noted above, water supply systems are proven
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technologies, the implementation of which consists of standard engineering
design and construction practices and protocols. One could assume that the
equipment and personnel needed to construct such a system would be available.
Site-specific concerns include the ability of the aquifer underlying the Farms
area to provide adequate yields to account for the system expansion.
Implementing this alternative would be contingent upon purchase and operation
of the Farms system by the Town of Bedford. An additional requirement
related to implementing this alternative would be acquiring all necessary state
and local permits and/or approvals to install such a system to a new service
area. Required permits include those of the New York State Department of
Environmental Conservation and the Westchester County Department of
Health. Transportation, storage and disposal needs would be applicable in the
cases of alternatives relating to the expansion of existing or construction of
new community water supply systems if treatment of the water supply is
needed. Chemical storage may be required under these alternatives.

This alternative, therefore, will be retained for further consideration.

Water Supply Alternative No. 2 — Expansion of the Planned Ponds Development
Water Supply System.

As with Alternative No. 1, there exists uncertainty with respect to this
alternative relative to whether expansion of the proposed Ponds community
water supply system could meet the required increase in pumping resulting from
any additional demand associated with the SA and HRM study areas. Ground
water extraction at this site could be limited depending upon available capacity
and yield. In addition, significant ground water extraction at the proposed
Ponds Development well field location could adversely impact the adjacent

contaminated plume resulting from the HRM site.

Aside from the concerns listed above, a review of the effectiveness and
implementability of this alternative is similar to that described for Alternative
No. 1. Therefore, this alternative will be retained for further consideration.
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Water Supply Alternative No, 3 — Development of a New Community Water
Supply System.

Based upon information currently available, this alternative would be effective
and implementable. Subject to the results of detailed pre-design studies and
pump tests, the proposed location of a new community water supply system at
the northern portion of Memorial Field appears to be able to provide adequate
water supply within the range of acceptability of New York State Standards.
This assumption is based upon a review of existing well logs, water supply
information, and limited analyses of ground water samples from a supply well at
Memorial Field. As previously discussed, the implementability and reliability of
such options are proven. Therefore, this alternative will be retained for further

consideration.

Water Supply Alternative No. 4 — Development of a Point-of-Use Treatment

District (Filter District).

Point—of-use devices are installed within residences, most commonly under the
kitchen sink. A simple bypass of the existing cold water line provides water to
the unit, which is attached to an extra kitchen faucet. In this way, only the
water required for drinking and cooking is treated, thus reducing size and
replacement requirements to a minimum. More expensive options are to treat
all water intended for indoor use, or to treat all water delivered to the property
for both indoor and outdoor use with a point-of-entry treatment unit (D&B

Consulting Engineers, 1989).

Treatment units have been used to soften water for many years, but are now
being employed to remove nitrate, pesticides, and volatile organic compounds
(VOCs). lon exchange, low pressure reverse osmosis, and granulated activated
carbon (GAC) adsorption processes are adaptable to single and multi-family
residences. These systems require a minimum of operating controls, can be

actuated by water pressure, and can be automated, if desired.
Several point-of-use and point-of-entry devices have been field tested and

have shown that commercial units are adaptable to household application. Ion
exchange and reverse osmosis devices have been tested in New Hampshire.

3-29



1918E

Home GAC treatment units have been used for aldicarb removal on the North
Fork of Suffolk County, New York (Moran, 1983), and for VOC removal in

several locations, including Rockaway Township, New Jersey.

Operating and maintenance costs are an important consideration in the
evaluation of the point-of-use/point-of-entry treatment option. lon exchange
resins and GAC must be periodicaily regenerated in place or removed and
regenerated at a centralized location. The frequency of regeneration will
depend in large part on the number and concentration of contaminants present
in the feed water and the size of the unit. With reverse osmosis, the

membranes must be replaced periodically.

Home reverse osmosis treatment units are currently available in a range of
sizes, from under-the-counter units used to treat only drinking water to
full-scale units capable of treating all the water used by an apartment
complex. Several manufacturers are available, which ensures competitive
capital costs and strong warranties. The small reverse osmosis units can
effectively treat up to 5 gallons per day using normal system pressures. For
larger capacities, booster pumps are required to increase the operating pressure
across the reverse osmosis membrane. Servicing (membrane replacement)

appears to be necessary at 6 to 12 month intervals.

This alternative would be effective in removing the toxic contaminants of
concern to acceptable New York State Standards and, therefore, be protective
of human health. The recommended option would be to treat all water intended
for indoor use. This would ensure that the water being ingested (water used for
drinking and cooking) or inhaled (water vapors resulting from showers and
cooking) would meet applicable New York State Standards. Please refer to the
aforementioned Health Risk Assessment dated February 1990 for additional
information regarding this issue. In and of itself, this alternative would not be
protective of the environment. However, if this alternative were linked with a
pump and treat technology to remediate the contaminated ground water,
protection of the environment would be addressed. Concern regarding adequate
yield under this alternative would take on less significance as each of the
affected commercial and residential users in the SA study area would be
provided with point—of-use remediation for existing and fully operable well

systems.
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With respect to the implementability criterion, as noted above, point-of-use
technology has been implemented for several different applications. The
reliability and effectiveness of such a technology is directly related to use of
the proper treatment medium, and proper installation and maintenance, among
other factors. In addition, problems often arise with regard to administrative
concerns. The Town of Bedford would most likely be required to create a
Municipal Maintenance District to organize, implement and operate the Filter
District. New York State currently has in place the legislation enabling
municipalities to create such districts. Historically, however, this option has
been demonstrated to be non-implementable as towns and/or private concerns
are often unwilling to take on the responsibilities for managing such a system.
Technical problems and liability relating to the replacement of filters prior to
exhaustion are often cited as reasons for declining to manage such a system.

As discussed above, a Municipal Maintenance District would likely have to be
formed to organize, coordinate and maintain such a system. Appropriate user
fees would be calculated to ensure that there is an adequate work force to

initiate and run this program on the Town of Bedford level.

Lastly, the transportation, storage and disposal issue would apply to this
alternative because the "spent" treatment media must be replaced at each
point-of-use location on a regular basis. These media would be contaminated
with organic compounds from the contaminated ground water plume.

Because the development of a point-of-use treatment district is a viable
alternative, it will be retained for further consideration.

Summary: Each of the four alternative water supply options has passed the initial
screening with respect to effectiveness and implementability; this screening is
summarized on Table No. 3-3. Therefore, these four alternatives will be retained for

further detailed evaluation.

3.2.3 No—-Action Alternative

Although the no-action alternative would not be effective relative to compliance
with New York State standards, this alternative is being carried through every step of the
screening of alternatives process for comparison to other action alternatives.
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4.0 DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

This section presents a detailed analysis of remedial action alternatives remaining
after the screening process. The detailed analysis is being performed using the criteria

listed below:

o Technical evaluation including performance, reliability, implementability, and

safety considerations;

- o Institutional evaluation assessing those issues outside of the technical
evaluation including concerns of the State, local entities and the public;

o Public health and environmental impact evaluation considering the ability to
reduce risks or maintain low risks, the beneficial and adverse effects of the
alternative, and whether the alternative is able to adequately protect human
health and the environment in accordance with appropriate New York State
Standards;

o Cost evaluation including capital costs, operating and maintenance costs, and a

present worth analysis.

The cost for various technologies is based on previous design studies and experi-
ence. In order to arrive at these costs, it is assumed that the contaminated water can be
pumped at the rates estimated based on simplified assumptions. The level of detail for
the estimate is consistent with a feasibility study and is only to be used as a relative
measure for comparison with the alternatives presented. A more detailed and reliable
cost estimate can only be assembled upon completion of design support testing, including
a comprehensive field testing program which should include a pump test, chemical

analysis, etc.

4.1 Ground Water Remedial Alternatives

The alternatives retained in Section 3 for further evaluation are presented in Table
No. 4-1. The individual components of each alternative will be described conceptually
and evaluated in detail. The individual components to be evaluated are as follows:

o Ground Water Extraction
- Long term remediation period

1647E 4-1






TABLE 4-1 - REMEDIAL ACTION ALTERNATIVES FOR
THE SHOPPING ARCADE AREA RETAINED FROM SECTION 3

EXTRACTION
ALTERNATIVE (YRS) TREATMENT DISPOSAL _
1 3 Air stripping Recharge
2 3 Air stripping Ofscharge to sewer
3 3 Carbon adsorption Recharge
4 3 Carbon adsorption Discharge to sewer
5 3 Air stripping/ Recharge
carbon adsorption
6 3 Air stripping/ Discharge to sewer
carbon adsorption
7 Bl No action ==
8 6 Air stripping Recharge
9 6 Air stripping Discharge to sewer .
10 6 Carbon edsorption Recharge
11 6 Carbon adsorption Discharge to sewer
12 6 Afr stripping/ Recharge
3 carbon adsorption
: 13 é Air stripping/ Discharge to sewer

carbon adsorption




-  Short term remediation period

o Ground Water Treatment
-  Air stripping
-  Carbon adsorption
- Air stripping and carbon adsorption

o Disposal of Treated Water
- Discharge to storm water drainage system
- Discharge to injection wells
- Discharge to infiltration gallery

o Water Supply
- Public water
- Point-of-use treatment

o No-Action

Ground water monitoring will be implemented during remediation to determine the
progress of the aquifer restoration. The ground water monitoring program will be devel-
oped in accordance with the New York State ground water standards as goals for cleanup.

The analytical sampling and analysis would be conducted at least twice a year to
determine the effectiveness of the cleanup. The types of analyses conducted would be
consistent with results of the remedial investigation (RI) sampling. All existing
monitoring wells, as well as extraction wells would be sampled.

Each of the technologies will be individually described and evaluated based on

criteria described earlier.

4.1.1 Ground Water Extraction System

Ground water extraction involves pumping contaminated ground water from
extraction wells for treatment. The extraction wells would be located in the

downgradient portion of the contaminant plumes.

1647E 4-3



Based on the findings in the RI, it appears that the majority of contaminated ground
water is in the bedrock with a small area of contaminated ground water in the
overburden. Therefore, extraction wells would be placed in both the overburden and the
bedrock. Typical well construction diagrams are presented for the overburden and
bedrock wells in Figure Nos. 4-1 and 4-2 respectively. As discussed in Section 3.1.1,
ground water in the overburden could be remediated in approximately 1.6 years by
installing an extraction system consisting of 3 wells, each pumping at 5 gallons per
minute. Figure No. 4-3 shows the proposed extraction well locations for this alternative.
Remediation could be expedited to approximately 0.8 years if 6 wells pumping 5 gallons
per minute are installed. Figure No. 4-4 shows extraction well locations for this

alternative.

Ground water in the bedrock could be remediated in approximately 4.6 years by
installing an extraction system consisting of 5 wells, each pumping at 10 gallons per
minute. Figure Nos. 4-3 and 4-4 show extraction well locations for this alternative.
Installing 10 extraction wells, each pumping at 10 gallons per minute would expedite

remediation to approximately 2.3 years.

Bedrock and overburden extraction wells would operate concurrently as one system.
The duration of remediation for the system as a whole would be approximately 6 years for
a system of 8 extraction wells and 3 years for a system of 16 extraction wells.

While these assumptions are based on professional experience, they should not
substitute for site-specific hydrologic data. To obtain this data (in order to prepare a
design for the most effective extraction system and the preferred method of aquifer
recharge), pump testing of both the overburden and bedrock aquifers is necessary. In
addition, ground water modeling could be used to determine the effective radius of
influence of each extraction well as well as an appropriate pumping rate. This
information could also be used to assess the impact the extraction system may have on
other non-contaminated wells in the area. The hydraulic conductivity of the overburden
is dependent, in part, on the grain-size distribution of soils comprising the overburden.
The hydraulic conductivity of the bedrock is largely dependent on the presence of
secondary permeability features, such as fractures and joints, etc.
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FIGURE 4-1
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FIGURE 4-2
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Technical Feasibility: Performance of the ground water extraction system can be
evaluated on the basis of its effectiveness in minimizing contaminant migration and the
required time of operation. Minimizing ground water contaminant migration off-site is
the goal of the system. Both the 3 and 6 year remediation periods accomplish this.

However, the 3 year alternative accomplishes the cleanup twice as fast.

Ground water extraction systems use relatively simple technologies and have been
shown to operate successfully. From time to time, submersible pumps may require
replacement. In addition, extraction wells may silt up and require redevelopment.

Institutional Analysis: Technically, implementation of the ground water extraction
system should be relatively routine. If difficulties are encountered, they would most
likely be institutional in nature, such as obtaining the necessary right-of-ways for well
and pipeline installation. This can be minimized by siting facilities on public property.

Public Health and Environmental Effects: Safety for an operating ground water

extraction system is evaluated in terms of contaminant releases to the atmosphere and
potential surface discharges of pumped water due to system leakage prior to treatment.
The extraction system is not airtight; releases from the system to the atmosphere will
occur. Thus, volatile organic compounds may be released to the atmosphere. Due to
relatively low concentrations of the contaminants in the ground water, and assuming only
a small portion of water leakage, the concentrations of contaminants released to the
atmosphere are expected to be below NYSDEC Ambient Guideline Concentrations (AGCs).

Should a leak in the piping system occur prior to treatment, there is a potential for
the public to be exposed to contaminated ground water, and for migration of contaminants
to surface water. Appropriate instrumentation, such as a shut—down switch initiated by a
drop in system pressure, should minimize this risk. In addition, all piping will be placed
underground and well heads will be secured. The use of double-walled pipe would reduce
the possibility of release. However, such measures seem unwarranted given the relatively

low concentrations of contaminants involved.
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Cost Analysis: Capital costs for implementing a ground water extraction system are
based on previous design studies and experience. The cost of acquisition of property for
well installations or piping runs is not included in this analysis. The following assumptions

were made in preparing this cost analysis:

o] 3 Year Alternative

- Six overburden extraction wells approximately 50 feet deep (6 inch

diameter)

- Ten bedrock extraction wells approximately 200 feet deep (6 inch diameter)

o 6 Year Alternative

- Three overburden extraction wells approximately S50 feet deep (6 inch

diameter)

- Five bedrock extraction wells approximately 200 feet deep (6 inch

diameter)

Costs for each alternative are detailed in Appendix B.

4.1.2 Ground Water Treatment — Air Stripping

Air stripping involves mass transfer of volatile organics from aqueous to gas phase.
Air stripping is generally carried out in a stripping tower such as shown in Figure No. 4-5.

Air stripping can be performed with different process configurations such as
counter-current packed towers, cross-flow towers, and diffused aeration. Counter-
current packed towers are most commonly used for contaminated ground water
treatment. Counter—-current packed towers are designed such that contaminated water
flows down through the tower filled with packing material and air moves up through the
column counter-currently. Off-gases containing the contaminants are collected at the
top and the treated effluent is released from the bottom of the tower. Treated water
may be disposed of via aquifer recharge or the drainage system. Packing material
provides a large surface area for mass transfer. The counter-flow configuration adds

turbulence to the system to further aid the removal.
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Removal of contaminants from ground water is dependent on factors such as:

Volatility of the contaminant;
Water temperature;
Air-to-water ratio; and

O O o o

Packing surface area.

An additional factor that would be addressed is the geochemistry of the ground
water. At present, no data are available regarding the geochemistry of ground water at
the site. If high sediment loading is encountered, then some sedimentation will be
necessary before the ground water is treated in the air stripper. Similarly, if hardness is
encountered in the ground water to the extent that it would interfere with the stripper
operations, then some pretreatment will be necessary either to remove the hardness or to
acidify the water so scaling in the stripper column will not occur. Design support testing
of the ground water might be necessary to ensure smooth operations of the air stripper,

The volatility of a contaminant is a function of its Henry's Law Constant. In
general, the higher the Henry's Law Constant for a given contaminant, the higher the
removal efficiency by air stripping. Compounds with Henry's Law Constants above 0.1
are readily amenable to air stripping. Compounds with less than 0.1 value of Henry's
constant may be removed by air stripping but only with some difficulty.

Water temperature plays an important role in the removal of volatile compounds.
Generally, the higher the water temperature, the easier the compounds are removed due
to the increased volatility at higher temperatures. In the case of low volatility
compounds, raising the water temperature results in higher removal efficiencies.

Higher air-to-water ratios result in improved performance. There are two distinct
disadvantages associated with raising the air-to—water ratio beyond reasonable
boundaries: an increase in the required tower diameters; and, an increase in the required
horsepower of a forced air blower. In addition, high volumes of effluent air streams would

have to be treated if air pollution is a concern.

Surface area is a function of packing material for a given packed tower. The larger
the surface area for contact with air, the higher the removal efficiencies.
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Air stripping can be effectively used when resulting air pollution is not a major
concern and treatment is for discharge waters. Air stripping has been demonstrated to
perform at 95 to 99 percent (and higher) removal efficiencies. Greater removal

efficiencies can be obtained with highly volatile, low solubility compounds.

If water is used for drinking purposes, further treatment by granular activated
carbon is usually performed. Because air poilution is a major concern, a vapor phase
carbon adsorption system will be added to clean the effluent air stream.

Air stripping has been widely used in remediation of ground water contaminated
with VOCs. It is very effective in stripping highly volatile compounds from water and can
reduce the contaminant levels to below detection limits. Air stripping has been found to
be an economical and effective solution at numerous ground water remediation sites.

Contaminants in the ground water at the SA site are all VOCs and based on their
physical and chemical properties, fairly easy to strip. Design of an air stripping tower

involves the following parameters:

Size of the tower (height and diameter);
Flow rates (air and water);

Operating temperatures;

Type of packing materials; and
Contaminant level reductions.

O O O O ©o

For the purpose of evaluation of different alternatives, design of an air stripping
column at the SA site was based on the following criteria:

2.5 feet

160 GPM (3 yr extract.)
80 GPM (6 yr extract.)
2,139 CFM

11 degrees centigrade
3.5 inch Lanpac

Tower diameter

Water flow rate

Water flow rate

Air flow rate

Water temperature

© O 0o o o o

Packing material
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Appendix B shows the calculations involved in the sizing of an air stripping column.
The design of an air stripping column is based on meeting NYSDOH MCLs and NYSDEC
TOGS for ground water and water supply. For each contaminant, the more stringent of
the two standards is applied to calculate the maximum column height needed. All the
contaminants will be reduced to 0.7 ppb or lower with calculated removal efficiencies

exceeding 99 percent.

As can be seen from the exhibits in Appendix B, inlet and desired outlet
concentrations, along with above mentioned parameters, are entered as initial input into
the model. The model then gives the maximum column height required for each individual
contaminant based on the desired outlet concentration. The maximum column height
calculated based on the initial input would then be the design column height. Outlet
concentrations for each individual contaminant are then calculated for the design column

height to give the final output.

The treatment equipment will be constructed and weatherized for year-round use.
Upon completion of treatment activities, the treatment facility will be decontaminated

and dismantled and the area regraded and revegetated if necessary.

This alternative is evaluated based on the preliminary conceptual design based on

the above criteria.

Technical Feasibility: Air stripping systems are commonly used at many facilities
and implementing this technology at the SA site should not be difficult. Air stripping is a
relatively simple, proven technology, and has been demonstrated to operate successfuilly
at many ground water remediation projects. To prevent freezing, the column can be
fabricated from fiberglass material. In addition, placing the air stripping column inside a
building (with temperature control) would further protect the system from freezing. Air
stripping columns have relatively low maintenance and operational problems.

An air stripping system will be effective at removing VOCs from the ground water
with calculated removal efficiencies exceeding 99 percent. Effectiveness of a stripping
column is based on the temperature of both ground water and air. During winter, ground
water temperatures are relatively constant and air temperatures can be considerably
lower. The air stripping tower design is based on the lowest air temperature during the
year to maintain continued performance. Winterizing the equipment and/or providing
electric heat to maintain air temperatures at the design level are also effective. Also, a
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safety factor of 1.5 to 2 times the design column height provides enough buffer to assure
efficient removal of the contaminants to below detection. As the remediation progresses,
the contaminant levels in the ground water are expected to be lowered along with lowered
levels in treated ground water. Based on the design, the time required for ground water

remediation is expected to be a minimum of approximately 3 years.

Leveling of the ground and pouring concrete to provide a firm base for the stripping
column will be required. The facility will need utilities such as electricity and telephone.
Construction of this alternative will be planned in conjunction with any other remediation

activities at the site such as construction of extraction wells.

Institutional Anglysis: An approximately 2,500 square feet (50 foot by S0 foot) area
will be needed for the treatment facility which will be fenced and protected. The

location of a treatment facility is shown in Figure Nos. 4-3 and 4-4.

Based on the preliminary calculations, the projected maximum contaminant
concentrations in the air stream at the emission discharge point with the exception of
benzene and tetrachloroethylene, is below the NYSDEC Ambient Guideline
Concentrations (AGCs). Modeling will be required to determine if the concentrations of
those two contaminants are below AGCs at the property boundaries. A larger treatment
facility area may be required to ensure that the concentrations of these contaminants do
not exceed AGCs. Therefore, this alternative will be acceptable to NYSDEC Division of
Air Resources subject to the modeling results. Since the projected maximum concentra-
tion at the emission discharge point is very low, the concentrations of benzene and
tetrachloroethylene are expected to be below AGCs at the property boundary. Obtaining
construction and operating permits from NYSDEC Division of Air Resources should not be
difficult. This alternative should be acceptable to the public since it meets or exceeds
NYSDEC air guidelines.

Public Health and Environmental Efforts: Ground water contamination levels at the

SA site is relatively low and present very low short and long-term risks, if any, associated
with potential leaks in the piping system. The stripping column will be located inside a

building and secured with fencing.
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The maximum concentration of contaminants in the air stream at the emission

discharge point are as follows:

Proposed

Maximum Effluent NYSDEC NYSDEC

Air Conc. (ug/m3) AGCs (ug/m3) AGCs (ug/m3)
Benzene 4,400 100 0.12
Xylene 390 1,450 1,036
Toluene 350 7,500 8,929
Tetrachloroethylene 7,090 1,116 0.075
Trichloroethylene 470 900 0.45
1,2-dichloroethylene 640 — 1,880

The effluent air concentrations from the stripping column are before dispersion and
with the exception of benzene and tetrachloroethylene, well below the NYSDEC AGCs.
Further evaluation by use of modeling will be necessary to determine if the ambient air
concentrations of benzene and tetrachloroethylene will be below NYSDEC AGCs at the
proper:y boundary. Because air pollution is a major concern, a vapor phase carbon

adsorption system for the air stripper effluent is recommended.

The air stripping system will meet or in many instances, exceed the NYSDOH MCLs
and NYSDEC TOGS for ground water and water supply, and therefore, in the long term,
would have a positive effect on cleaning the contaminated ground water supply to
acceptable levels. Occasional sampling of treated water will be necessary to confirm

effectiveness of the operation.

Cost Analysis: Air stripping capital costs are based on previous design studies and
experience. Costs for acquisition of property for treatment off-site is not included in this
analysis. The cost analysis is based on locating the treatment facility on the SA
property. The estimated capital costs associated with the implementation of this

alterpative are as follows:

o Air stripping system $50,000
o Shelter, including fencing 25,000
o Vapor Phase Carbon System 85,000 (3 years) 45,000 (6 years)

o Design/engineering costs
(@ 15% of subtotal) 24,000 (3 years) 18,000 (6 years)
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o Contingency costs

(@ 5% of subtotal) 8.000 (3 years) 6.000 (6 years)
Total Capital Costs (Estimated) $192,000 (3 years)  $144,000 (6 years)

The estimated annual O&M costs associated with this option are as follows:
o Carbon replacement/regeneration $75,000 (3 years) $38,000 (6 years)

o Sampling and reporting
(once a month) 4,800

o Laboratory Analysis
(35 samples/year) 9,000

o Other O&M costs
(maintenance, utilities)

(@ 15% of capital costs) 28.800 (3 years) 21,600 (6 years)
Total Annual O&M Costs (Estimated) $117,600 (assume $118,000 [3 years])

$73,400 (assume $73,000 [6 years])

Laboratory analysis includes one upstream sample and one downstream sample along

with one quality control sample for each round.
4.1.3 Water Tr =
Carbon adsorption is the process involving selective adsorption of organic

compounds by physical and/or chemical forces onto the adsorbent carbon. Carbon
adsorption is generally carried out in a column as shown in Figure No. 4-6.
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Activated carbon is an excellent adsorbent due to the high surface area available
within its structure. The high surface area to mass ratio provides the active sites
required for adsorption. Carbon adsorption can be accomplished by batch, column or
fluidized-bed operations with either fixed or counter-current moving beds as contacting

system.

In a fixed bed single column system, contaminated water enters the inlet at the top,
flowing downward through the bed and collected by the underdrain system. Backwashing
is periodically necessary as the head losses can become excessive due to clogging by the

suspended solids.

In counter-current moving-bed processes, contaminated water flows from the
bottom and granular activated carbon is fed through the top. The carbon moves by
gravity to the bottom. Effluent is collected at the top by screening and may enter
another column and follow a similar flow path if multiple column design is implemented.

Carbon flow throijgh the column is pulsed rather than continuous.

In fluidized bed carbon adsorption, water flows upward with velocities high enough
to keep carbon in suspension inside the system. The principle advantage of this system is
that the suspended solids move through the carbon without clogging the carbon bed.

Removal of contaminants from ground water is dependent on several factors:

Contact time;
Pretreatment (high suspended solids, oil and grease),
Nature of contaminants; and

o O O o

Surface area.

Contact time is of considerable importance, since enough time must be allotted for
carbon to completely adsorb the contaminants from the water. Generally speaking, a 15

minute contact time is considered sufficient.

Pretreatment could play a significant role when high levels of suspended solids, oil,
and/or grease are present. Suspended solids occupy active sites within the carbon thus
reducing effective surface area contact. Oil and grease create a thin film over large
areas thus rendering carbon ineffective by reducing adsorptive capacity and resulting in

premature replacement of carbon.
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Medium to high molecular weight and less soluble organics and inorganics are
amenable to treatment by carbon adsorption. Polar compounds, low molecular weight
compounds, alcohols, and highly soluble compounds are not effectively removed by carbon

adsorption.

Larger surface area allows for sufficient time duration before carbon needs
replacement. It also increases the contact time thus improving removal efficiencies.

Activated carbon adsorption can be used as a treatment by itself or as a post
treatment for polishing. It is generally used as a treatment where non-detectable levels
are desired for the contaminants. Carbon adsorption has been demonstrated to perform
with greater than 99 percent removal efficiencies. Greater removal efficiencies can be
achieved by increasing contact time. In most cases, ground water contamination is in low
concentration ranges and less than a pound of carbon is needed per 1,000 gallons. The
adsorbtive capacity of activated carbon is a function of the contaminant concentration in

the water. The higher the concentration, the higher the carbon capacity.

If the treatment of water is for drinking purposes it may be necessary to install a pH
control system for the initial period ranging from 2 days to 2 weeks after system
start-up. The final treatment in the preparation of some carbons is a caustic wash. After
system start-up, the pH of the water may rise significantly if the virgin carbon was not
thoroughly washed. During this period, neutralization by a weak acid may be necessary.
As the caustic is flushed by the water flow, pH treatment becomes unnecessary due to
very low or insignificant pH fluctuations. If the system is intended to treat water for

potable use, then virgin carbon must be used.

Carbon adsorption has been widely used in remediation of ground water
contaminated with VOCs. It is very effective in adsorption of medium to high molecular
weight compounds such as those found in the ground water at the SA Site. It has been
found to be an effective solution at numerous ground water remediation sites.

Design of a carbon adsorption system involves the following parameters:
o Contact time (residence time);

o Nature of contaminants; and
o Surface area.
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For the purpose of evaluation of different alternatives, design of a carbon
adsorption system at the SA site is based on the following criteria:

160 gpm (3 years extraction)

Water flow rate
80 gpm (6 years extraction)

Water flow rate

Carbon usage rates are calculated based on the Carbon Adsorption Isotherms for the
Toxic Organics published by EPA and information obtained from some of the
manufacturers. All the contaminants are expected to be reduced to below detection

limits.

Appendix B shows the model inputs for calculation of the carbon usage rate on an

annual basis for the SA Site.

Technical Feasibility: Carbon adsorption systems are commonly used at many
facilities and implementing this technology at the SA site should not be difficult. Carbon
adsorption has been demonstrated to operate successfully at many ground water
remediation projects. To prevent freezing, carbon adsorption treatment would be located
inside a building. Carbon adsorption systems have relatively low operating and
maintenance problems. Monitoring of effluent water would be needed on a regular basis
to detect breakthrough in the carbon. Initial pilot plant studies can predict breakthrough
periods to provide some indication as to when sampling would be necessary.

Carbon adsorption will be effective in removing VOCs from the ground water with
removal efficiencies exceeding 99 percent. Effectiveness of the carbon adsorption is
based on contact time, surface area, and concentration of contaminants. Additional
contact time will provide greater efficiency and additional carbon amounts will prevent
earlier breakthrough. Based on extraction constraints, the time required for ground water

remediation is expected to be a minimum of approximately 3 years.

Spent carbon is usually regenerated on-site or taken off-site for disposal as
hazardous material. Based on the estimated quantity of carbon needed on an annual basis,
it will be more economical to dispose or regenerate off-site. The facility will need
utilities such as electricity and telephone. Construction of this alternative will be
planned in conjunction with any other remediation activities deemed necessary at the site.
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Institutional Analysis: An approximately 2,500 square feet (50 foot by 50 foot) area
will be needed for the treatment facility which will be fenced and protected. The
treatment facility may be built on-site or off-site. Alternate locations are shown in

Figure Nos. 4-3 and 4-4.

Contaminant concentrations in the ground water are expected to be reduced to
non-detectable levels. Therefore, this alternative should be acceptable to the NYSDEC

and local entities as well as the public.

Public Health and Environmental Effects: Ground water contaminant levels at the

SA site are relatively low and present very low short and long-term risks, if any,
associated with potential leaks in the piping system. The carbon adsorption system will be

located inside a building and secured with fencing.

Contaminant concentrations in the ground water are expected to be below detection

limits, based on the preliminary estimate for carbon usage.

Special storage and handling will be necessary for spent carbon along with its proper
disposal off-site. Proper training of the employees handling spent carbon may be

necessary.

The carbon adsorption system will meet the NYSDOH MCLs and NYSDEC TOGS for
ground water and water supply and, therefore, in the long term, would have positive
effect on cleaning the contaminated ground water supply to the acceptable levels.
Occasional sampling of treated water will be necessary to confirm the effectiveness of

the system and predict breakthrough.

Cost Analysis: Carbon adsorption capital costs are based on carbon usage rates and
previous design studies and experience. The cost of acquisition of property if treatment is
performed off-site is not included in this analysis. The cost analysis is based on treatment

facility being located on the SA property.

For estimation purposes, carbon costs are caliculated at $1.20 per pound. Annual
operating costs would involve replacement of carbon and regeneration of spent carbon
estimated to cost $1.10 per pound. As with the air stripping, capital costs for the carbon
adsorption system includes the cost of the building in which the carbon adsorption column

will be enclosed.
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The estimated anticipated costs associated with

alternative are as follows:

3 Year Remediation

Capital Costs

o Initial Capital Cost for Carbon Filters

o Shelter with fencing

o Design/engineering costs
(@ 15% of subtotal)

o Contingency costs
(@ 5% of subtotal)

Total Capital Costs (Estimated)

Annual O&M t

o Sampling & reporting
(once a month)

o Laboratory analysis
(36 samples/year)

o Carbon replacement/regeneration

o Other O&M costs (utilities, etc.)
(@ 10% of capital costs)
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6 Year Remediation

Capital Costs
o Initial carbon required $125,000
o Shelter with fencing 25,000

o Design/engineering costs
(@ 15% of subtotal) 22,500

o Contingency costs

(@ 5% of subtotal) 7.500
Total Capital Costs (Estimated) $180,000
Annual O&M

o Sampling & reporting
(once a month) $4,800

o Laboratory analysis
(36 samples/year) 9,000

o Carbon replacement/regeneration 115,000

o Other O&M costs (utilities, etc.)
(@ 10% of capital costs) 18.000

$146,800 (assume $147,000)

Laboratory analysis includes one upstream sample and one downstream sample each

month, along with one quality control sample for each round.

4.1.4 Ground Water Treatment — Air Stripping and Carbon Adsorption

Both of the above technologies have been described in Sections 4.1.2 and 4.1.3.
Figure No. 4-7 presents the schematic for the combination of these two technologies.
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This alternative involves passing treated water from an air stripping column through
an activated carbon column as a polishing step. Contaminants in minor concentrations
(usually below 0.7 ppb) will be adsorbed in the carbon bed to below detectable levels.
Water treated with air stripping followed by carbon adsorption can provide potentially

potable water.

Technical Feasibility: As discussed earlier, implementation of both of these
technologies at the SA site should not be difficuit. Both air stripping and carbon
adsorption systems have been demonstrated to operate successfully at various ground
water remediation projects. Both systems will be enclosed inside a building. Sampling
during the initial operating period will be necessary to confirm effectiveness of the

system.

Air stripping will be effective at removing VOCs from the ground water with
removal efficiencies exceeding 99 percent. The remaining concentration of VOCs above
detection limits, if any, will be removed to below detectable limits with further carbon
treatment, including treatment of the air stripper effluent with vapor phase carbon

adsorption.

Based on extraction constraints, the time required for ground water remediation is

expected to be a minimum of approximately 3 years.

Spent carbon will be sent off-site for regeneration or disposal. Utilities such as
electricity and telephone will be needed at the site.

Institution muﬂ is: An approximately 2,500 square feet (50 foot by 50 foot) area
will be needed for the treatment facility which will be fenced and protected. The
treatment facility may be built on-site or off-site and these alternate locations are shown

in Figure Nos. 4-3 and 4-4.

As discussed in Section 4.1.2 and 4.1.3, both of these technologies, on an individual
basis, should be acceptable to NYSDEC. Obtaining construction and operating permits
should not be difficult. Contaminant concentrations in the ground water, as a result of
combination of these two technologies, is expected to be below non-detectable levels.
Therefore, this alternative should be acceptable to the NYSDEC and local entities, as well

as to the public.
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Public Health and Environmental Effects: Detailed discussion of public health and

environmental effects for the individual technologies can be found in Section 4.1.2 and
4.1.3. There are no additional concerns beyond those discussed in Sections 4.1.2 and 4.1.3.

Based on earlier discussions, the combination of air stripping followed by the carbon
adsorption system will meet the NYSDOH MCLs and NYSDEC TOGS for ground water and
water supply and therefore, in the long term, would have a positive effect on cleaning the
contaminated ground water supply to the acceptable levels. Occasional sampling of the
system will be necessary to confirm the effectiveness of the operation.

Cost Analysis: Air stripping capital and operating costs are assumed to be the same
as in Section 4.1.2 for this analysis. Carbon costs were based on a rate of 10 percent of
the estimated usage rate in Section 4.1.3. Total capital and operating costs for the 3 and

6 year remediations are as follows:

3 Year Remediation

Capital Costs

o Air stripping system $50,000

o Initial carbon required 25,000 (liquid phase)
o Initial carbon required 85,000 (vapor phase)
o Shelter with fencing 25,000

o Design/engineering costs
(@ 15% of subtotal) 27,750

o Contingency costs

(@ 5% of subtotal) 9.250
Total Capital Costs (Estimated) $222,000
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Annual O&M Costs

o Sampling and reporting
(once a month)

o Laboratory analysis
(48 samples per year)

o Carbon replacement/regeneration

o Carbon replacement/regeneration

o Other O&M costs (maintenance, utilities),
(@ 15% of capital costs)

Total Annual O&M Costs (Estimated)

6 Year Remediation
Capital Costs

o  Air stripping system

o Initial carbon required

o Initial carbon required

o Sheilter with fencing

o Design/engineering costs
(@ 15% of subtotal)

o Contingency costs
(@ 5% of subtotal)

Total Capital Costs (Estimated)
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Annual M

o Sampling and reporting
(once a month) $4,800

o Laboratory analysis

(48 samples per year) 12,000
o Carbon replacement/regeneration 11,500 (liquid phase)
o Carbon replacement/regeneration 38,000 (vapor phase)

o Other O&M costs (maintenance, utilities)

(@ 15% of capital costs) 23.850
Total Annual O&M Costs (Estimated) $90,150 (assume $90,000)

Laboratory analysis includes one sample upstream of air stripping, one sample
upstream of carbon adsorption, one sample downstream of carbon adsorption, and one

quality control sample for each round.

4.1.5 i 1 of Tr: W — Aquifer R

After treatment, the extracted ground water will be recharged into the aquifer at
the upgradient edge of the plume. Recharge would take place either by deep well
injection into the bedrock aquifer, or by an infiltration gallery. Ground water would be

recharged at the same rate it was extracted.

The use of aquifer recharge with a pump and treat system has several advantages

including:

0 Assisting in the restoration of the hydrologic balance necessary for the

establishment of future water supplies;

o Enhancing the hydraulic gradient created by the recovery wells;
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o Water injected into the aquifer will flush contaminants from the interstitial

spaces in the soil and bedrock; and
o Aquifer recharge may also reduce the amount of time required for remediation.

The injection wells would be completed in bedrock and cased through the overburden
to bedrock. A typical injection well construction diagram is presented in Figure No. 4-8.
The injection wells would be completed approximately 150 feet below the surface of the
bedrock to ensure sufficient well surface area to handle the anticipated volumes of
treated ground water. If the existing bedrock conditions do not allow for adequate
recharge, a fracture zone would be created in the well using carefully controlled
fracturing techniques. All injection wells would be placed at the upgradient edge of the
contaminant plume. The proposed location of the injection wells for the 6 year
remediation period are presented in Figure No. 4-3 and the proposed location of the
injection wells for the 3 year remediation period are presented in Figure No. 4-4.

The infiltration gallery would be constructed in the overburden at the upgradient
edge of the contaminant plume. The proposed location for the infiltration gallery is
presented in Figure No. 4-3. The flow rates from the extraction wells vary from the 3
and 6 year remediation periods, therefore, the surface area required for infiltration in
each alternative will vary. The surface area required for the 3 year alternative is
approximately 1,800 square feet. The surface area required for the 6 year alternative is
approximately 900 square feet. The depth for each gallery is approximately 10 feet.

The infiltration gallery would be filled with crushed stone which allows large
volumes of water to be stored in the gallery while infiltration is taking place in the
underlying overburden. A typical infiltration gallery construction diagram is presented in
Figure No. 4-9.

Technical Feasibility: The extraction of contaminated water and reinjection of
treated ground water can effectively remediate contaminated ground water. In addition,
the use of infiltration galleries or injection wells is effective in handling large volumes of
water for injection into the aquifer. Also, injection of treated ground water into the
aquifer reduces the impact that the extraction system may have on other wells in the

darea.
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Institutional Analysis: Technically, implementation of the ground water recharge
system should be relatively routine. If difficulties are encountered, they would most
likely be institutional in nature, such as obtaining right-of-ways for well and pipeline
installation. This can be minimized by siting facilities on public property. Siting and
construction of infiltration galleries must take into account depth to water, bedrock and

adequate available surface area.

Public Health and Environmental Effects: For aquifer recharge systems such as

injection wells and infiltration galleries, all piping will be placed underground and well
heads will be secured. Also, the infiltration gallery will be capped to prevent overfill
from rainfall events. The infiltration gallery and injections wells will also be equipped

with overflow prevention controls.

Cost Analysis: Costs for disposal of treated ground water via aquifer recharge
(infiltration gallery and injection well) are based on previous design studies and
experience. The cost of acquisition of property for injection well or infiltration gallery
locations is not included in this analysis. The following assumptions were made in

preparing this cost analysis.

o 3 Year Alternative
- Sixteen injection wells approximately 150 feet deep (6 inch diameter)
- Infiltration gallery size required — 30 by 60 by 10 feet
-  Piping required - 5,250 lineal feet

0 6 Year Alternative
- Eight injection wells approximately 150 feet deep (6 inch diameter)
- Infiltration gallery size required - 20 by 45 by 10 feet
- Piping required - 3,500 lineal feet

Costs for each alternative are detailed in Appendix B.
4.1.6 Di lof Tr W: - m i m
The disposal of the treated ground water to a storm water drainage system would

consist of several drains and ditches in the area which carry storm run-off from roads and
parking areas to several small tributaries of the Mianus River, with the storm run-off

eventually discharging into the Mianus River.
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Technical Feasibility: The alternative described here calls for discharging treated
ground water to the existing storm drainage system instead of recharging this water to
the aquifer. Without ground water recharge, local water supply wells may be impacted
through lowering of the water table. Design support testing involving a pump test and
ground water modeling would be necessary to determine the impact of this alternative on

the area ground water.

The storm drainage system is already in place and capable of handling the quantity
of ground water to be extracted. New pipelines to connect to this system should be buried

below the frost line to prevent freezing.

Institutional lysis: If difficulties are encountered, they will most likely be
institutional in nature. Contaminant concentrations must meet NYSDEC standards.

Public _Health and Environmental Effects: Contaminant concentrations in the

treated ground water are expected to be below non-detectable levels. Therefore, this
alternative should be acceptable to NYSDEC, and local governments, as well as to the

general public.

Cost Analysis: Costs for disposal of treated ground water via a storm water
drainage system are based on previous design studies and experience. The cost of
acquisition of property for piping runs is not included in this analysis. The following
assumptions were made in preparing the cost analysis:

o 3 Year Alternative

- Piping required - 5,250 lineal feet

0 6 Year Alternative

-  Piping required - 3,500 lineal feet

Costs for each alternative are detailed in Appendix B.
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4.1.7 Summary of Cost Evaluation of Alternatives

Table No. 4-2 summarizes capital and operating costs for each of the technologies
previously discussed in this section along with the present worth analysis. Breakdown of
costs for most of the technologies are attached in Appendix B. Table No. 4-3 provides the
total costs incurred for extraction, treatment, disposal and water supply for each of the

alternatives.

4.2 Water ly Al iv

The water supply alternatives presented in Section 3.0 will be described and
evaluated in detail in this Section. The individual alternatives to be evaluated are as

follows:
o Expansion of the Existing Bedford Farms Community Water Supply System;
o Expansion of the Planned Ponds Development Water Supply System;
o Development of a New Community Water Supply System;
o Development of a Point-of-Use Treatment District (Filter District).
4.2.1 Al ive No. 1 — ion of the Existin Farms Comm
Water Supply System
Detailed Description: This alternative would consist of the expansion of the existing

Bedford Farms Community Water Supply System (known as "the Farms") to incorporate
service to those affected commercial and residential users within the SA study area (see

Figure No. 4-10).

As indicated in Subsection 3.1.4, the present system supplies potable water to
approximately 81 users and consists of three water supply wells. Based upon information
recently obtained from the Westchester County Department of Health as well as other
private concerns, only one well is fully operational while a second well is operating at
reduced capacity. The third well has been permanently decommissioned because of lack
of yield. This system is also comprised of one 5,000 gallon hydropneumatic storage tank,
two 15,000 gallon underground storage tanks operated by booster pumps, and underground.
piping, either four inches or six inches in diameter to supply its users.
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TABLE 4-2 COST ANALYSIS OF ALTERNATIVES

NUMBER 0O&M

OF CAPITAL O&M PRESENT TOTAL
TECHNOLOGY YEARS COSTS COSTS WORTH* COSsTS
Extraction Wells (16) 3 $369,900 $94,900 $244,567 $614,000
Extraction Wells (8) 6 $189,950 $47,800 $220,975 $411,000
Recharge Wells (16) 3 $310,850 $21,760 $56,076 $367,000
Recharge Wells (8) 6 $162,300 $11,361 $52,521 $215',000
Infiltration Galleries 3 $110,250 $7,718 $19,889 $130,000
Infiltration Galleries -3 $62,400 $4,368 $20,193 $83,000
Storm Drainage 3 $41,250 $2,888 $7,441 $49,000
Storm Orainage 6 $27,500 $1,925 $8,899 $36,000
Air Stripping(Vapor Recovery (VR)] 3 $192,000 $118,000 $304,098 $496,000
Air Stripping{vapor Recovery (VR)] 6 $144,000 $73,000 $337,472 $481,000
Carbon Adsorption 3 $330,000 $273,000 $703,548 $1,034,000
Carbon Adsorption 6 $180, 000 $147,000 $679,566 $860,000
Air Stripping (w/VR) & Carbon Adsorption 3 $222,000 $146,000 $376,257 $598,000
Air Stripping (w/VR) & Carbon Adsorption 6 $159,000 $90,000 $416,061 $575,000

*pPresent Worth Analysis is performed using an 8 percent interest rate.

Total costs are rounded to the nearest thousand.
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In order for the expansion of the Farms system to be a viable alternative, assurance
must be made that the safe yield of the aquifer would not be exceeded. Such assurance
can be given by assessing the capacity of water-bearing zones underlying the projected
well field location utilizing information presently available and/or information to be
obtained from test wells, to be installed should this alternative be chosen for implemen-
tation. In addition, any expansion must comply with applicable New York State require-
ments and guidelines regulating community water supply systems. Guidelines include
those recommending that the wells and pumps for these systems be sized at ten times the
average daily flow rate (from "Recommended Standards for Water Works," 1987).

Based upon the 1988 Public Service Commission Report on Water Usage for the
Farms System, the actual amount of water supplied by the Farms Community Water
Supply System was 6,459,000 gallons for the calendar year 1988, which equals an average
daily water usage of 17,696 gallons per day. Using this figure and a standard multiplier of
four to calculate maximum usage, one can estimate the maximum hourly water usage rate
to be 2,949 gallons per hour, or 49.15 gallons per minute (GPM). A separate calculation
was made on the water usage using standard assumptions of per capita use for the
approximate 81 residential units in the Farms service area. These calculations have
resulted in an average daily water usage of 32,400 gallons per day and a maximum hourly
water usage of 5,400 gallons per hour, or 90 GPM. For the purposes of this feasibility
study, the maximum water usage on a GPM rate will be assumed to be an average of the
two figures calculated above, or approximately 70 GPM.

With respect to the projected water usage for the SA study area, calculations were
made using standard assumptions of per capita use for potable water usage at eight
residential units, the commercial units of the Shopping Arcade, a gas station, a bank, a
theater and a firehouse. The average daily water usage was calculated to be 15,200
gallons per day. The maximum hourly water usage rate, therefore, is 2,533 gallons per
hour or 42.2 GPM.

Based upon the previous discussion, the water quantity requirements for the
expanded Farms community water supply system would equal the sum of the present usage
plus the estimated usage of the SA service area; this sum equals a maximum rate of 112
GPM. As already noted in this report, only the supply well with a 100 GPM capacity is
fully operational with a second supply well providing water in the range of 30 to 60 GPM.
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Any expansion would need to comply with applicable New York State guidelines
which recommend the sizing of pumps and wells to be ten times the average daily flow
rate. The average daily flow rate associated with this expansion would be the sum of the
actual present usage plus the estimated usage calculated for the SA service area, or a
total of 32,896 gallons per day. Pursuant to the New York State guidelines, therefore,
sizing of the expanded system would be ten times this figure or 328,960 gallons per day,
which equals 228 GPM (approximate).

The expansion would necessarily include the installation of at least one water supply
well sized at 100 GPM, additional pumps and pumphouses, additional potable water supply
storage facilities (hydropneumatic storage tanks), and the construction of water service
lines to the affected commercial and residential users. The minimum pipe size for water
mains is 6-inches, as required by New York State guidelines. Work sheets that support the
aforementioned calculations are included in Appendix A.

Technical Feasibility: This alternative, as well as the two other alternative water
supply options dealing with expansion of an existing or installation of a new water supply
system are technically feasible for implementation. That is, these systems are
historically proven, available and are operated safely and in an environmentally sound
manner. In addition, they are relatively easy to implement and can be installed in a

timely manner.

While the anticipated performance and reliability of such systems are normally
sound, there are certain concerns associated with Alternative No. 1 - Expansion of the

Farms System.

o The construction of an additional well or wells at this location will increase
drawdown, thereby decreasing pumping levels in all likelihood. The current
operational status of the Farms system indicates that there may be a problem
with ground water yield of the aquifer underlying the Farms system.

o The increase in pumping at this location may affect the flow of the
contaminated plume of ground water associated with the HRM, which has been
identified as existing immediately west of the Farms Water Supply System at
Lake and Vinton Avenues, and could result in contamination of the potable
water supply of the expanded Farms system by tetrachloroethene and its
breakdown compounds. As a resuit, treatment of the water from the Farms

supply wells in the future may be necessary.
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o The existing on-line distribution system would have to be integrated with a new

distribution system.

o Any discussion of technical feasibility must consider the added needs associated
with the HRM study area. Providing potable water to these users would
increase the needed maximum quantity from 112 GPM to approximately 160
GPM. Based upon New York State guidelines, sizing of such a system is
recommended to be 10 times the average daily flow rate which equates
approximately to 346 GPM. Please refer Appendix A for more detailed

information.

o The relatively small size of the existing Farms well field (an approximate 200
foot square) would likely preclude the installation of another major, high-
capacity supply well. If installation was to be performed, it would likely
overtax the immediate safe yield and recharge of the underlying aquifer. A
possible alternative would be to choose a new site for the additional well(s) or
for the entire Bedford Farms Water Company well field. The feasibility of this
option for the current owner would have to be investigated.

Institutional Analysis: It is NYSDEC policy to provide State monies for construction
and/or expansion of publicly owned systems and not for private concerns. Therefore, in
order to receive financial assistance from the State to implement this alternative, the
Town of Bedford must first purchase this system from the Farms owner. There have been
indications in the past that the Farms owner/operator may be willing to sell/transfer this
system to the Town. An advantage to implementing this alternative is that the Farms is
an existing system and, as such, some limited immediate use may be available. In
addition, this system is in relatively close proximity to the affected SA study area.

Relative to acceptance of this alternative by the State, local entities and the
general public, any alternative that would replace the present contaminated water supply
with a supply that meets applicable New York State Standards would be readily
acceptable, including a new site for additional wells on Town-owned property (Memorial
Park).

Public Health and Environmental Effects: None of the alternative water supply

options reduce ground water contamination associated with the SA through actual
remediation of the identified plume. The reduction in risks would be due to the
replacement of the water supply. As such, a beneficial effect would result from the
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replacement of the contaminated water supply with "clean" water or water meeting the
levels of applicable New York State Standards.

The adverse effects of this alternative would be related to leaving the contaminated
ground water as is; that is, not implementing a "pump and treat" technology to remediate
the plume of contaminated ground water. If such is the case, the contaminated plume
may, at some point in the future, adversely impact other downgradient users. In addition,
expansion of the Farms community water supply system could be impacted by the
contaminated ground water plume associated with the HRM as movement of that
contaminated plume toward the Farms' water supply could be caused by an increase in
pumping. While the immediate or short-term impacts would be beneficial to all
concerned, there could, therefore, be long-term adverse impacts with respect to

contaminated ground water movement into the Farms' water supply.

Cost Analysis: This cost analysis has been prepared with the assumption that only
one of the three existing supply wells would be operational at its rated capacity once
construction of the expanded system is completed. On this basis, one additional well with
a 100 GPM capacity must be installed to ensure adequate provision of potable water to all
users in the expanded service area. Therefore, the estimated anticipated capital costs
associated with this alternative, assuming no cost for site acquisition, are as follows:

Construction of one 100 foot deep supply well with pump system $35,000

Site piping, metering and chlorination 8,000
Treatment system for volatile organic compounds (VOCs)

(if necessary in the future) 80,000

o Additional electrical work 10,000

o Approximately 4,800 feet of distribution piping (6 inch diameter) 144,000

o Control building and site work 12,000

o Service connections (approximately 21 at $500 per connection) 10,500

0o New stand-by generator 15,000

o Design/Engineering costs (at 15% of subtotal) 47,175

o Contingency costs (at 5% of subtotal) 15,725

Total Capital Costs (Estimated)* $377,400

* Start-up costs are included in the above estimated capital costs. An additional capital
cost not included because of a lack of information on the Bedford Farms Community
Water Supply System is the cost associated with necessary changes to the existing
piping distribution system.
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The operation and maintenance (O&M) costs associated with this alternative include
the normal O&M costs for this type of system, as well as costs associated with the
treatment of volatile organic compounds in the ground water, if required. Therefore, the
estimated anticipated yearly O&M costs associated with this alternative are as follows:

0 Added field labor and VOC unit operation $20,000
o Electrical service 9,000
o Chemical treatment (chlorination) 1,500
o Required laboratory sampling and analyses 7,800
o Automotive/travel expenses (gasoline, oil, insurance,
depreciation) 3,000
o Financing costs (assume 10% interest, 30-year loan) 39.743
Total Annual O&M Costs (Estimated) $81,043

The present worth analysis represents the sum of the capital costs plus the adjusted
O&M costs over a 30-year period, based upon an 8 percent discount rate. The calculated

present worth equals $1,289,782.

An estimate of the cumulative costs associated with expanding the Farms system to
serve affected users of both the SA study area as well as the HRM study area is also being
presented in this section. As noted above, more detailed information can be found in

Appendix A.
Capital Costs
Capital costs to expand Farms system to include SA users $377,400
Construction of one additional 100 foot
deep supply well with pumping system 35,000
Additional distribution piping to service HRM users 84,000
Additional service connections for HRM study area
(approximately 26 at $500 per connection) 13,000
o Additional stripping tower capacity for VOC treatment
(if required in the future) 30,000
o Additional Design/Engineering costs 24,350
Additional Contingency costs 8.100
Total Capital Costs (Estimated) $571,800
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0 Added field labor and VOC unit operation $25,000
o Electrical service 12,000
o Chemical treatment (chlorination) 2,500
o Required laboratory sampling and analyses 16,800
o Automotive/travel expenses (gasoline, oil, etc.) 3,000
o Financing costs 60,215

Total Annual O&M Costs (Estimated) $119,515

The present worth analysis for implementing Alternative No. 1 - Expansion of the
Farms Community Water Supply System, at both the SA and HRM study areas equals
$1,917,300.

Although the discussion presented in Section 3.1.4 of this report expressed concern
regarding available yield at this location and, for that reason it is believed that fire
protection capabilities could not be included in the expanded Farms system, the following
discussion will summarize the fire protection recommendations together with the costs

associated with implementing such a system.

The minimum recommendation of the Insurance Service Office, Inc. for a water
supply system servicing residential units is for a capacity of 250 GPM at 20 pounds per
square inch (psi) pressure, 6 inch water mains, plus 2 hour storage capacity (30,000
gallons). This minimum recommended system would correspond to a fire insurance rate
for the homeowner that would be only slightly better than having no fire protection at
all. The optimum recommended system for a residential area is a system with a capacity
of 1,000 GPM at 20 psi with 6 inch water mains, plus 2 hour storage capacity (120,000
gallons). This system would correspond to the lowest fire insurance rate. For commercial
units, the Insurance Services Office recommends a system with a 2,000 to 2,500 GPM
capacity with 8 inch water mains. Fire hydrant spacing is recommended at 400 foot
intervals for residential areas and 300 foot intervals for commerical areas.

The added costs associated with the expansion of the Farms system to include a
recommended fire protection system for both the SA and HRM study areas equals
$280,000. Although 8-inch water mains are recommended for commercial areas, for the
purposes of this expansion which includes both residential and commercial areas, only
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1 water mains are being proposed. This fire protection system would include the
lation of two additional supply wells and pumps, a 120,000 gallon storage unit, two
r pumps, added stand-by generator capacity, additional piping, the installation of
ximately 10 fire hydrants, plus added electrical service. Assuming that all of these

would be capital cost outlays, the present worth analysis for implementing
1ative No. 1 - Expansion of the Farms Community Water Supply System, at both the
1 HRM study areas to include fire protection equals $2,197,300.

1.2.2 Alternative No. 2 - ion of the Pl P velopment Water
Suppl tem
detailed Description: This alternative would consist of incorporating the water

needs of those affected commercial and residential users within the SA study area
1e planned Ponds Development Water Supply System (see Figure No. 4-1). As
1ced on this figure, a conceptual design of the proposed Ponds Development service
included in Appendix C of this document.

\s indicated in Subsection 3.1.4, the planned system was projected to supply potable
to approximately 50 townhouses and 9 estate houses. The Draft Environmental
Statement (DEIS), prepared by Chas. H. Sells, Inc. in August of 1988, concludes
iere exists a more than adequate supply of ground water at this location to supply
velopment. Additional wells can be added, yielding 30 to SO0 GPM, for off-site
according to the DEIS.

ny expansion must comply with applicable New York State requirements and
1es regulating community water supply systems. Guidelines include those
dending that the wells and pumps for these systems be sized at ten times the
> daily flow rate, and the minimum pipe size utilized for water mains to be 6 inches.

ased upon information elicited from the DEIS, the average water use projected for
ids Development was calculated to be 18,500 gallons per day. This equates to a
im hourly water usage of 3,083 gallons per hour, or 51.4 GPM. Again, a separate
:ion was made on water usage for the proposed Ponds development using standard
:ions for per capita use. These calculations have indicated an average daily water
f 19,950 gallons per day and a maximum hourly water usage of 3,325 gallons per
55.4 GPM. For the purposes of this study, the water usage will be assumed to be
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The iron content from a sample taken from a test well at the proposed
production site was 31 mg/]l, which is well above the 0.3 mg/l New York State
Standard for ground water. This sample also indicated relatively elevated
levels of manganese (0.5 mg/1), color (30 units), and turbidity (25 units). These
results were attributed to a turbid sample, yet remain a concern.

Concentrations of tetrachloroethylene and 1,1,1-trichloroethane in the test
sample were 4 parts per billion (ppb) each. These concentrations are slightly
less than the New York State Department of Health drinking water standards of
S ppb for each of these contaminants. However, the New York State
Department of Environmental Conservation's April 1987 Division of Water
Quality Technical Operational Guidance Series (TOGS) sets a guidance value for
tetrachloroethylene in ground water at 0.7 ppb. It should also be noted that an
increase in the pumping rate may cause the contaminated ground water plume
associated with the HRM Site to move toward the water supply aquifer

underlying the proposed Ponds water supply system.

The time frame for construction of this system could be a limiting factor
relative to providing potable water to affected residential and commercial
users in the SA study area in a timely manner. In addition, at this time there is
no guarantee that the development and water supply system will be constructed.

There could be a potential problem with nitrogen contamination in the ground
water. This would be due to the proposed centralized community subsurface
disposal system (leaching fields) located upgradient from the proposed location
for the water supply system. In addition, it is expected that significant
fertilizer use will occur at residential units surrounding and upgradient of the
well field.

Due to the increased pumping rate associated with this alternative, pollution
could be significant, thereby increasing costs for treatment of volatile organics,

nitrogen, etc., in the future.

Any discussion of technical feasibility must consider the added needs associated
with the HRM study area. Providing potable water to these users would
increase the needed quantity from 96 GPM to approximately 143 GPM. Based
upon New York State guidelines, sizing of such a system is recommended to be
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10 times the average daily flow rate which equates approximately to 357 GPM.
Please refer to Appendix A for more detailed information.

Institytional Analysis: As noted for Alternative No. 1, this option is feasible with
respect to institutional issues assuming that the Town of Bedford would purchase this
water supply sytem from the owner. It will be assumed that all necessary permits and
approvals will be applied for and obtained in a timely manner. In addition, the proposed
location for this system is in relatively close proximity to the affected supply area. With
respect to acceptance of this alternative by the State, local entities and the general
public, such an alternative is likely to achieve acceptance, as previously discussed.

lic Heal Envi ntal Eff : As noted under the previous alternative

discussed, this option would reduce risks to human health by replacing the contaminated
ground water supply to users in the area of concern with "clean" potable water. This
option, therefore, would create a beneficial short-term impact. There could be adverse
long-term impacts, however, due to the movement of contaminated ground water
resulting from past activities at the HRM towards the proposed Ponds water supply

system.

Relative to adverse effects, the necessary increase in ground water pumping
associated with this option could increase water supply contamination in the long-term.
These impacts potentially include an increase in the iron content, the nitrogen content, as
well as increased concentrations of volatile organic compounds.

Cost Analysis: The increase in costs associated with the expansion of the proposed
Ponds Water Supply System relates to the design and installation of three 40 GPM water
supply wells with associated equipment and services. The estimated anticipated capital
costs, assuming no land acquisition, are as follows:

Construction of three additional 40 GPM supply wells/pump systems  $90,000

o
o Site piping, metering and chlorination 10,000
o Additional treatment capacity for VOCs (if required in the future) 30,000
o0 Additional electrical work 16,000
o Approximately 5,700 feet of distribution piping (6 inch diameter) 171,000
o Service connections (approximately 21 at $500 per connection) 10,500
o Monitoring well program (4 wells) necessitated by increased pumping 20,000
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o Design/Engineering costs (at 15% of subtotal) 52,125
o Contingency costs (at 5% of subtotal) .30

Total Capital Costs (Estimated)* $417,000

*Note: Start-up costs are included in the above estimated capital costs.

The estimated O&M costs assume that ground water treatment will eventually be
necessary at this location. The estimated anticipated yearly O&M costs are as follows:

o Added field labor and VOC unit operation $12,000
o Electrical service 10,800
o Chemical treatment (chlorination) 1,500
o Required laboratory sampling and analyses 3,900
o Monitoring well sampling and analyses 2,000
o Automotive/travel expenses (gasoline, oil, insurance, depreciation) 1,500
o Financing costs (assume 10% interest, 30-year loan) 43,914

Total Annual O&M Costs (Estimated) $75.614

The present worth analysis represents the sum of the capital costs plus the adjusted
O&M costs over a thirty year period, based upon an 8 percent discount rate. The
calculated present worth equals $1,268,262.

An estimate of the cumulative costs associated with expanding the Ponds system to
serve affected users of both the SA study area as well as the HRM study area is also being
presented in this section. As noted above, more detailed information can be found in

Appendix A.
Capital Costs
o Capital costs to expand the Ponds system to include SA users $417,000
Construction of one additional 100 foot deep supply well with
pumping system 90,000
o Additional distribution piping to service HRM users 60,000

Additional service connections for HRM study area
(approximately 26 at $500 per connection) 13,000
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0 Additional stripping tower capacity for VOC treatment 15,000

0 Additional Design/Engineering costs 26,700
0 Additional contingency costs 8.900

Total Capital Costs (Estimated) $630,600

ration Main t.

0 Added field labor and VOC unit operation $15,000
o Electrical service 13,500
o Chemical treatment (chlorination) 2,500
0 Required laboratory sampling and analyses 8,400
o Monitoring well sampling and analyses 2,800
o Automotive/travel expenses (gasoline, oil, etc.) 1,500
o Financing costs 66,407

Total Annual O&M Costs (Estimated) $110,107

The present worth analysis for implementing Alternative No. 2 - Expansion of the
proposed Ponds Development Water Supply System, at both the SA and HRM study areas
equals $1,870,185.

The same fire protection recommendations described under Alternative No. 1 -
Expansion of the Farms Community Water Supply System, would also apply in this case.
Therefore, including the additional capital cost outlay of $280,000 for fire protection, the
present worth analysis for implementing Alternative No. 2 equals $2,150,185.

4.2.3 Alternative No. 3 — Development of a New Community Water Supply
System

Detailed Description: This alternative would consist of the construction of an
entirely new community water supply system to service, at a minimum, the affected
commercial and residential users of the SA study area (see Figure No. 4-1).

In order for this alternative to be feasible, the safe yield of the aquifer underlying

the proposed well field location must not be exceeded. Based upon information currently
available (including existing well logs, water supply information, and the 1985 Ground
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Water Assessment of the Town of Bedford prepared by Leggette, Brashears and Graham),
a more than adequate water supply is available at the location presently being considered;
that area being the northern portion of Memorial Field. However, a test well would be
required to confirm these assumptions should this alternative be chosen.

The new community water supply system is expected to consist of two gravel packed
supply wells, each at an approximate depth of 150 feet with each well expected to yield
approximately 100 GPM. Each well will be served by a submersible pump. In addition,
such a system is likely to include two 2,000 gallon or one 4,000 gallon hydropneumatic
storage tank, one generator set for standby power, a chlorination system (hypo feeder),
associated piping, metering, instrumentation, electrical service, wiring and an attendant

building/structure.

As previously discussed in this report, the average daily water usage needed to
service the affected residential and commercial users within the SA study area is
approximately 15,200 gallons per day, which calculates to a maximum hourly rate of 42.2
GPM. New York State guidelines recommend that system pumps and supply wells be sized
at ten times the average daily flow rate or approximately 106 GPM and the minimum pipe

size utilized for water mains to be 6 inches.

Techni Feasibility: All of the reasons supporting the technical feasibility of
Alternative Nos. 1 and 2 would be equally applicable in the case of a new community
water supply system. In addition, the negative aspects discussed under the two expansion
scenarios would not apply here. Based upon all information available, the yield of potable
ground water from the deep aquifer underlying the Memorial Field location would more
than suffice to supply.affected SA users. There is sufficient area to construct such a
system (well field, control house, parking facilities, maintenance building, generator
building, pump house, administration building, and water storage facilities) and it is likely
that construction could be accomplished in a timely manner. Lastly, based upon ground
water flow and the anticipated siting of this new system, infiltration of contaminants
from the subject plume associated with the HRM is not likely.

A test well will be required, however, should this option be chosen. Such a well is

necessary to verify information regarding yield, water quality, etc.

Any discussion of technical feasibility must consider the added needs associated
with the HRM study area. Providing potable water to these users would increase the
needed quantity from 42.2 GPM to approximately 90 GPM. Based upon New York State
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guidelines, sizing of such a system is recommended to be 10 times the average daily flow
rate which equates to approximately 223 GPM. Please refer to Appendix A for more
detailed information.

Institytional Analysis: The land under consideration for this water supply system is
owned by the Town of Bedford, precluding any acquisition or condemnation processes. In
addition, should the Town of Bedford opt to implement a municipal water supply system,
there would be no need to purchase private existing systems. Although initial
construction cost outlays must be made, costs could be recovered through water billings
and/or the district tax base. In addition, initial financing costs would likely be less than
the alternatives previously discussed in this report due to the sale of municipal tax-free

capital improvement bonds.

The transmission costs would be slightly higher than the other alternatives already
discussed due to the location of the water supply system in relation to users in the area of
concern (although providing service to users in both the SA and HRM study areas may be
as cost-effective as the other alternatives described in this report). It may be
cost-effective to provide water supply services to other users along the transmission
route, if appropriate. (It should be noted that low levels of toluene were found in private

water supply wells along Route 22.)

As previously discussed in this report, any alternative that provides water, the
quality of which complies with applicable New York State Standards, would be acceptable
to the State, local entities and the general public. This alternative, however, would be
more acceptable to the Town of Bedford as water supply would be under the direct aegis
of the Town rather than a private concern.

lic Health Envi ntal Eff : It would appear that this alternative
would provide beneficial health and environmental impacts, both short-term and
long-term. Unlike the other alternatives previously discussed in this report, there is no
indication that the water contained within the aquifer underlying Memorial Field will
become contaminated by the plume resulting from past activities at the SA (or the HRM).
This site appears to be distant enough from the SA and HRM study areas not to influence
the contaminated plumes resulting from past activities. This contamination will, in all
likelihood, be addressed by a separate treatment technology.
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However, existing water quality must be assessed with test well samples should this

option be chosen for implementation.

Cost Analysis: The estimated and anticipated capital costs associated with the
construction of a new community water supply system at the Memorial Field site are as

follows:

Construction of a test well
Construction of two 100 GPM supply wells and associated

O

pump systems

Site piping, metering and chlorination

Construction of two 2,000 gallon storage tanks

Electrical service with a stand-by generator

Construction of a control building, and site work

Approximately 5,500 feet of distribution piping (6 inch diameter)
Service connections (approximately 21 at $500 per connection)
Design/Engineering costs (at 15% of subtotal)

Contingency costs (at 5% of subtotal)

O O O 0O 0O O o o

Total Capital Costs (Estimated)*

* Start-up costs are included in the above estimated capital costs.

$25,000

75,000
25,000
8,000
20,000
23,000
165,000
10,500
52,723

ELS TS

$421,800

The estimated anticipated yearly O&M costs associated with this option are as

follows:

Field operation (labor)

Field operation (benefits)

Office staff (part time)

Electrical service

Chemical treatment (chlorination)

Required laboratory sampling and analyses

Automotive/travel expenses (gasoline, oil, insurance, depreciation)

O O 0 o o 0o o o

Financing costs (assume 8% interest municipal bonds)

Total Annual O&M Costs (Estimated)
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400
5,000
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The present worth analysis represents the sum of the capital costs plus the adjusted
O&M costs over a thirty year period, based upon an 8 percent discount rate. The

calculated present worth equals $1,617,850.

An estimate of the cumulative costs associated with serving affected users of both
the SA study area as well as the HRM study area is also being presented in this section.
As noted above, more detailed information can be found in Appendix A.

Capital Costs
o Capital costs to construct a new community water supply
system to serve SA users $421,800
o Construction of one additional 100 foot deep supply well
with pumping system 37,500
Additional distribution piping to service HRM users 105,000
Additional service connections for HRM study area
(approximately 26 at $500 per connection) 13,000
Additional Design/Engineering costs 23,325
o Additional Contingency costs LIS
Total Capital Costs (Estimated) $608,400

Operation and Maintenance Costs

o Field operation (labor) $30,000
o Field operation (benefits) 15,000
o Office staff (part time) 11,000
o Electrical service 9,000
o Chemical treatment (chlorination) 2,500
o Required laboratory sampling and analyses 1,000
o Automotive/travel expenses (gasoline, oil, etc.) 5,000
o Financing costs 53,570

Total Annual O&M Costs (Estimated) $127,070
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The present worth analysis for implementing Alternative No. 3 - Development of a
New Community Water Supply System, at both the SA and HRM study areas equals
$2,038,954.

The same fire protection recommendations as described under Alternative No. 1 -
Expansion of the Farms Community Water System, would also apply in this case.
Therefore, including the additional capital cost outlay of $280,000 for fire protection, the
present worth analysis for implementing Alternative No. 3 equals $2,318,954.

4.2.4 Alternative No. 4 — Development of a Point—of-Use Treatment District
(Filter District)

Detail iption: This alternative would consist of the installation and ongoing
maintenance of ground water treatment units at all affected commercial and residential
point-of-use (or point-of-entry) locations. Based upon the chemical compounds for which
treatment is needed, the ground water treatment units would consist of a granular
activated carbon filter designed to remove the contaminants of concern to a level within
the acceptable range of applicable New York State Standards.

According to the February 1990 Health Risk Assessment for the SA, a public health
risk exists from use of the existing contaminated water supply through exposure via
ingestion (drinking) and inhalation (inhaling vapors resulting from showering). As such,
this alternative will assume that point—of-entry treatment will be employed. That is, all
water intended for indoor use would be treated by a granular activated carbon treatment

system.

In order for this option to be effective, the Town of Bedford would have to
appropriate funds for the creation of a municipal maintenance district to implement and

monitor such an alternative.

If one were to consider linking this program with a "pump and treat" alternative, the
Filter District would have to be maintained either for a 3 or 6-year period, depending on
the "pump and treat" alternative selected. After such time, use of the filters would be

discontinued.
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Technical Feasibility: Point-of-use/point-of-entry treatment units must be utilized
in accordance with the manufacturer's monitoring and maintenance requirements. Such
units are readily available and can be installed quickly, thereby providing an immediate
solution to a potable water supply problem. From information provided by the Calgon
Carbon Corp. of Pittsburgh, Pennsylvania, one of the major firms that provides granular
activated carbon filters, the contaminants of concern regarding the Shopping Arcade Site
have been shown to be removed by these filters to concentrations that meet applicable
New York State standards. That is, for tetrachloroethylene, trichloroethene and
1,2-dichloroethene, these filters have been shown to remove these contaminants (with

coricentrations of up to 70 mg/1) to less than 1 ug/l1.

There are, however, several issues that should be noted with respect to utilizing

point-of-use/point—-of-entry treatment units.
o Granular activated carbon filters have the potential for the growth of bacteria.

o After time, upon exhaustion of the carbon, these units fail to adsorb, or may
desorb thereby passing/releasing contaminants into the water supply.

o Accessibility of these units may be a limiting factor with respect to the
sampling and carbon replacement requirements.

o Although technically feasible, if point-of-use/point—of-entry treatment is
implemented, it should be noted that this alternative would not be a solution to
remediate the source of contamination (the contaminated ground water plume).

Inclusion of affected commercial and residential users from the HRM study area in
this alternative would not create or excerbate any problems associated with the technical
implementability of this technology. That is, the implementation of this alternative at
the SA study area is independent of what occurs at the HRM study area.

Institutional Analysis: The creation of a centralized municipal maintenance district
would likely be necessary to implement this alternative. Such a district would be
advantageous in the implementation of this option, and the monitoring and maintenance of
the treatment units. This entity would be responsible to ensure that the requisite

personnel and equipment are available as needed.
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Monitoring and maintenance is especially important under this alternative. The
problem created by the installation of a large number of units throughout numerous
locations, as well as the fact that these treatment units give no reliable indication of
having reached capacity or saturation points to the need for management oversight. This
can be accomplished by replacement of the filter units on a regular time period related
basis (conservative replacement is recommended), flow/contaminant concentration
related basis (this would require a flow meter as part of the treatment system), and/or
regularly scheduled sampling and analysis to monitor the effectiveness of the unit.

Another responsibility of the district relates to treatment, storage and disposal
services with respect to the "spent" carbon filters. The district must either properly
dispose of these used filters or alternately arrange for these filters to be regenerated for
reuse, for some purpose other than use for water supply treatment.

A number of problems can be associated with the implementation of this
alternative. One problem reiates to the monitoring requirements for several different
types of facilities such as houses, apartments, stores, etc. Even among similar facilities,
water usage would not be consistent and, therefore, scheduled monitoring would be
location-specific. This would impact the testing/monitoring schedule. It is assumed that
a minimum of one to two years would be needed to establish use patterns on an individual
basis. Secondly, the psychological effect on users drinking treated contaminated water is
intangible. In addition, as previously noted in this report, towns and private concerns have
historically been reticent with respect to managing a filter district because of liability
concerns, both with regard to contaminant breakthrough before filter replacement
thereby being responsible for people drinking contaminated water, as well as damage of

private property during installation and maintenance of the filters.

Public Health and Environmental Effects: As previously noted in this report, all of

the options discussed under this alternative water supply study would be beneficial to the
public in that each option would reduce public health risks by replacing the contaminated
water supply with an alternate supply or by treating the contaminated water at its
point-of-use. In this latter case, the water would be required to be treated to within the
acceptable range of applicable New York State Standards.

While the short-term impacts of this alternative would certainly be beneficial from

a public health standpoint, implementation of this alternative can at best be considered a
temporary solution. That is, this treatment technology does not truly address the source
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of contamination or contaminant migration but attempts to address the contamination at
the user end-point. This option would best be considered as an interim measure to be
linked with a ground water "pump and treat" technology for ultimate remediation of the
source of contamination. That is, use of a GAC filter should be considered as an interim
measure until either the potable water supply is remediated to the appropriate New York
State Standards (assuming the length of time to remediate the water supply is reasonable)
and/or an alternate source of water supply is provided to effected residences for the

long-term.

In addition, the reliability of this alternative as it relates to health concerns is
directly related to the ability of the district to perform its responsibilities, especially the
monitoring and maintenance requirements (filter replacement and sampling and analysis

program).

Cost Analysis: The estimated anticipated capital costs associated with the
implementation of this alternative are as follows:

o Furnish and install 18 filter units $67,150
o Piping changes to separate indoor use from total site use 4,500
o Design/Engineering costs (at 15% of subtotal) 10,748
o Contingency costs (at 5% of subtotal) 3,583

Total Capital Costs (Estimated) $85,981

The estimated annual O&M costs associated with this option are as follows:

o Labor (part time) $20,000
o Transportation 2,000
o Laboratory testing (2 points per unit), twice 21,600
o Carbon filter replacement (10 units) 2,000
o Carbon filter disposal (8 units) 4,800
o Financing costs (assume 8% interest municipal bonds) 1.571

Total Annual O&M Costs (Estimated) $57,971
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The present worth analysis represents the sum of the capital costs plus the adjusted
O&M costs over a thirty year period, based upon an 8 percent discount rate. The calcu-
lated present worth equals $738,619. In addition, calculations have been made relative to
the use of such a filter district for both a 3 and 6-year period, in the case where this
alternative would be linked with a ground water "pump and treat" alternative. An 8
percent discount rate was also utilized for these calculations. The calculated present
worth for the 3-year program equals $235,372 and for the 6-year program equals $353,981.

An estimate of the cumulative costs associated with providing point-of-use/point-
of-entry treatment for affected users of both the SA study area as well as the HRM study
area is also being presented in this section. More detailed information can be found in

Appendix A.
Capital Costs
o Capital costs for treatment units for affected SA users $85,981
o Capital costs for treatment units for affected HRM users 79,325
o Additional Design/Engineering costs 11,899
o Additional Contingency costs 3,966

Total Capital Costs (Estimated) $181,171

Operation and Maintenance Costs

o Labor (part time) $30,000
o Transportation 4,000
o Laboratory testing (2 points per unit), twice 62,400
o Carbon filter replacement (41 units) 8,200
o Carbon filter disposal (11 units) 6,600
o Financing costs (assume 8% municipal bonds) 15954

Total Annual O&M Costs (Estimated) $127,152

The present worth analysis for implementing Alternative No. 4 - Development of a
Point-of-Use Treatment District, at both the SA and HRM study areas equals $1,612,648.
If this alternative is linked with a ground water pump and treat alternative, the filter
district would be needed for either a 3-year or 6-year period. The calculated present
worth for the 3-year program equals $508,842 and for the 6-year program equals $768,995.
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4.3 No—-Action Alternative

As stated previously in this document, the no-action aiternative is being carried
through the entire selection process for comparison to other action alternatives, although
by selecting the no-action alternative, compliance with applicable New York State

standards would not be achieved.
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5.0 CONCEPTUAL DESIGN OF PREFERRED ALTERNATIVES

5.1 Introduction

The purpose of the conceptual design section of the feasibility study report is to
provide a discussion of the administrative and regulatory concerns along with the
engineering principals and other technical requirements included as components of the
design, operation and maintenance, and monitoring of the preferred remedial
alternative(s) selected for implementation at the Shopping Arcade Site. Topics to be
addressed in this Section include a discussion regarding the selection of preferred
alternatives, remedial alternative components, required design support activities, site
layout considerations, the coordination of various remedial design activities, the projected
schedule for the design and implementation of the alternatives, applicable permit and
regulatory considerations along with a brief discussion of any monitoring programs. In
summary, the conceptual design presents an outline of the management plan or work plan
for implementing a successful remedial design leading to remedial construction.

The topics identified above will be presented on an alternative-specific basis for the
ground water extraction and treatment program, the alternative water supply option and

the point-of-use treatment alternative.

5.2 Preferred Al ive F Water Treatmen
Ground Water Remedial Alternatives
The individual components to be evaluated as part of the conceptual design include:
o Ground Water Extraction

- Long term remediation period
- Short term remediation period

o Ground Water Treatment
-  Air stripping

-~ Carbon adsorption
- Air stripping and carbon adsorption
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o Disposal of Treated Water

- Discharge to storm water drainage system

Discharge to injection wells
-  Discharge to infiltration gallery

Each component mentioned will be discussed briefly on a comparative basis based on

the criteria developed in Section 4.

_ Ground Water ction System
The two ground water extraction alternatives consist of a 3 year remediation period
and a 6 year remediation period. Theoretically, both remediation periods could
effectively remediate the contaminated ground water identified within the stddy area.
The cost of the two alternatives is relatively close; therefore, the 3 year remediation
aiternative is recommended since the quality of the ground water is projected to achieve
New York State standards and guidance values within a considerably shorter time frame.

Ground Water Treatment

The analysis of the three ground water treatment technologies presented in Section
4, including air stripping, carbon adsorption, and a combination of air stripping and carbon
adsorption indicated that air stripping alone would be effective in removing the organic
contaminants from the ground water. In addition, this alternative is the most cost
effective, and operation and maintenance (O&M) costs are significantly lower than for the

other alternatives.

Air stripping combined with carbon adsorption is also effective in treating
contaminated ground water. However, based on preliminary calculations it does not
appear that contaminant concentrations in the off-gas of the air stripper would require
additional treatment utilizing carbon adsorption. The addition of a carbon adsorption
component to this treatment option nearly doubles the cost of the air stripping technology
alone. However, the carbon adsorption system would add an additional factor of safety.

Carbon adsorption alone is also an effective treatment technology for the
contaminants identified in the ground water in the study area. However, the relatively low
contaminant concentrations in the ground water does not warrant using carbon alone. In
addition, this was the most expensive alternative analyzed.
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The air stripping system is recommended since this system can effectively
~emediate contaminated ground water and has a low capital cost and low O&M costs as
compared to the other aiternatives.

Disposal of Treated Water

Three alternatives for disposal of treated water were presented in Section 4. These
include the analysis of the discharge to an existing storm water drainage system,

discharge to injection wells, and discharge to an infiltration gallery.

Discharging treated ground water to the existing storm water drainage system
serving the Shopping Arcade is the most cost effective of the alternatives analyzed.
However, there are several concerns with this alternative. The first concern is that the
drainage system may not have the design capacity capable of adequately conveying the
discharge during periods of heavy rainfall. A hydrologic study of the drainage area should
be conducted to determine if the drainage system can handle the projected discharge
volumes. In addition, the discharge of the treated ground water to surface water bodies
may adversely affect the local ground water table and the overall remediation effort by
discharging water out of the drainage basin and effectively lowering the ground water
table. Additional hydrogeologic testing would be needed to determine the impact of
discharging to surface water bodies on the local ground water table. This would not be
consistent with New York State policy of restoring the aquifer to its best intended usage.

The use of an infiltration gallery would effectively handle the anticipated volumes
of treated ground water. However, site conditions may prevent the implementation of an
infiltration gallery. Additional soil borings would be required to determine a suitable
location for an infiltration gallery. Also, the infiltration gallery would require periodic
maintenance which may involve removing the cap to flush out fines.

The injection wells are the most expensive alternative and possibly the most

difficult system to maintain.

Discharge to the storm water drainage system would be a preferred system if the
aquifer is not adversely effected, and if existing surface water channels have the capacity
to handle the indicated flows. However, since it is likely that the local ground water
table would be adversely impacted by diverting flows outside the drainage basin, the
infiltration gallery or injection well alternative is the preferred system. '
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In summary, the ground water remedial alternatives recommended are as follows:

o Ground Water Extraction
- Ten-year remediation period

o Ground Water Treatment
-  Air stripping

o Disposal of Treated Water
- Reinjection of treated ground water to recharge aquifer using injection
wells. If design support testing shows that use of injection wells is not

feasible, infiltration galleries will be used.

2] Remedial Alternative Components

The preferred remedial alternative discussed above has a number of design,
construction, and operation and maintenance considerations which require discussion prior
to the design phase of the project. These include:

Site security

Site access

Site fencing

Warning signs

Air monitoring requirements

Ground water monitoring requirements
Vapor controls

Ground water extraction system
Aquifer recharge system

Air stripping system

© O 0 0 0 0 0o 0 0o o

The above components will be discussed later in this section.
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5:1.2 Desi Testin,

5.2.2.1 General

Several design support testing activities must be conducted prior to completion of
the final design and construction of the preferred remedial alternative. The design
support testing will focus on determining the physical properties of the overburden and
bedrock aquifers in the area for use in designing the ground water extraction and

treatment system. These tests should include the following:

o An aquifer pump test to determine the transmissivity and storage capacity of

the aquifers.

o Slug tests on several existing ground water monitoring wells to determine the

hydraulic conductivity of the aquifers.

o A pilot test of the injection wells to determine the feasibility and operational

parameters for each well.

o Air monitoring and modeling of the air stripper discharge to assess impact on
air quality and the need for a vapor phase carbon adsorption system.

Additional design support activities include:

Existing limits of contamination

Ground water monitoring

Property boundaries, easements and access
Utilities

Treatability studies

©O O O o o

5.2.2.2 Existing Limits of Contamination

The limits of the contamination were delineated during the remedial investigation.
The monitoring wells should be resampled to determine the present extent of the
contamination. Additional monitoring wells may be necessary, depending on the results of

the ground water sampling.
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5.2.2.3 Ground Water Monitoring

As mentioned above, the overburden and bedrock monitoring wells installed during
the remedial investigation should be resampled to determine the present extent of the
contamination. In addition, water level readings should be taken regularly to assess

seasonal variations of the ground water table.

5.2.2.4 Property Boundaries, Easement and Access

Property boundaries are available on Bedford Village, New York tax maps.
However, the property boundaries should be verified by field survey. Temporary and
permanent easements need to be defined before design. Easements along the Old Post
Road, Tarleton Road and a portion of the Shopping Arcade parking lot are proposed to be

used.

5.2.2.5 Utilities

There are existing water and electric utilities available at the Shopping Arcade site
for the proposed treatment system and temporary buildings. Service availability for
extraction wells will have to be field checked during the preliminary design.

5.2.2.6 Treatability Studies

Analytical testing of ground water for specific geochemical parameters needs to be
performed to determine if any pretreatment will be required before the water enters the
treatment system. These tests would include at a minimum:

o) Hardness

o Total suspended solids
0 Metals

5.2.3 Site Layout

The following sections describe the general site layout and locations of the proposed

remediation facilities.
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5.2.3.1 Treatment and Staging I ocations

The proposed location of the ground water treatment facilities is in the northeast
corner of the Shopping Arcade parking lot. The treatment facility and associated
buildings will require an area of approximately 2,500 square feet. The proposed location
of the injection wells will be along the north side of the Shopping Arcade and theater
building. These locations were chosen based on the need for an upgradient location for
the injection wells and treatment system. In addition, the area is densely populated and
the parking lot provides sufficient space with little impact on surrounding residents and
thg_ businesses located within the Shopping Arcade. Also, the area is located on an
existing road, thereby providing ease of access for equipment and utilities. A conceptual
design layout of the treatment facilities is presented in Figure No. 5-1.

5.2.4 Applicable Permits, R

Several permits will be required for the construction and operation of the preferred

remedial alternatives. The permits required will include:
o Appropriate and applicable building permits from the Town of Bedford.

o Permit for air discharge from air stripping: NYCRR Part 212, Form 76-19-3
Process, Exhaust or Ventilation System Application to Construct or Certificate

to Operate.

o Applicable permits for ground water extraction and injection from the New
York State Department of Environmental Conservation and the Westchester

County Health Department.

5.3 Preferred Alternative Water Supply Options

The information presented in Section 4.0 relative to alternative water supply options
has been summarized in Table No. 5-1. Based upon this information, the implementation
of any of these alternatives would be feasible. However, there is an order of ranking, as

discussed below.
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Several issues should be noted prior to summarizing and comparing the alternative
water supply options. First, should one of these options be chosen, it will be linked with
an alternative designed to address treatment of the contaminated plume as discussed
above. Even though an alternative water supply may be provided to affected users within
the study area, New York State would require that the contaminated ground water be
remediated to achieve applicable state standards and guidance values.

Secondly, should any of these alternative water supply options be chosen, it is likely
that the chosen option would be implemented for both the SA and the HRM study areas.
As such, a number of the concerns raised during the screening of alternatives would be
magnified. These concerns include the unknown yield capability of the aquifers, and
movement of the contaminated ground water plume toward the water supply due to an

increase in pumping.

Each of the four alternative water supply options has been shown to be technically
feasible. There are, however, some concerns and unknowns that should be highlighted.
These concerns include the potential movement of the contaminated ground water plume
into the area of ground water supply resulting from an increase in pumping for Alternative
Nos. 1 and 2. With respect to Alternative No. 4, potential bacteria growth and premature
breakthrough of the carbon filter systems could cause water quality problems. Therefore,
a strict monitoring and maintenance schedule under this alternative would be necessary.
With regard to Alternative Nos. 1, 2 and 3, unknowns relate to the amount of available
potable water underlying each prospective area. In this regard, it appears that the
greatest concern would be at the existing Bedford Farms Water Company well field and
the least concern at the proposed Memorial Field well field, respectively.

With respect to the institutional analysis, each of the four alternatives appears to be
feasible for implementation. A potential problem under this screening criteria relates to
the liability issues and the required treatment, storage and disposal services under
Alternative No. 4. In addition, in order to implement either Alternative Nos. 1 or 2, the
Town of Bedford would first have to purchase the community water supply system from
the owner and establish a municipal water supply district.

Each of these alternatives could protect human health and the environment in that
they could attain or exceed applicable New York State Standards. However, concerns
have been raised with respect to potential long-term adverse impacts. Alternative Nos. 1
and 2, with an increased projection in pumping, could result in the movement of a
contaminated ground water plume towards the water supply areas. Treatment would be
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perceived by the public as less desirable than drinking '"clean" water. For Alternative
No. 4, poor maintenance and/or insufficient monitoring could cause adverse effects due to
breakthrough of contaminants through the filter systems. In addition, the liability
concerns regarding the creation of a filter district could preclude the implementation of

this alternative.

Finally, the cost analysis ranking is provided below from most to least economical.
With the exception of Alternative No. 4 - Development of a Filter District, this ranking is
based upon the present worth analysis over a thirty year period and assuming an 8 percent
diseount rate. Costs were also calculated over both a 6 and 3-year period to correspond

to the "pump and treat" alternative.

o Alternative No. 4 - Development of a Filter District

o Alternative No. 2 - Expansion of the Planned Ponds Water Supply System

o Alternative No. 1 - Expansion of the Existing Farms Water Supply System

o Alternative No.3 - Development of a New Water Supply System
Conclusions Recomm ions

Although Alternative No. 3 is the most costly, this alternative is ranked as a
component of the preferred option of the three alternative water supply options.
Although the costs are somewhat higher than Alternative Nos. 1 and 2, the other positive
concerns far outweigh the increase in cost. In addition, Alternative No. 4 is the preferred
alternative to be implemented as an interim measure until either completion of the "pump
and treat" program or connection of all affected users to a community water supply

system.

. With respect to technical feasibility, the location of the proposed Memorial Field
well field appears capable of providing an ample water supply for both the projected SA
and HRM study areas. In addition, increased pumping in this area should not cause the
movement of the contaminated plume associated with the SA (or HRM) study area
towards the water supply underlying Memorial Field. The same cannot be said with any
certainty for the existing Farms water supply system or the Planned Ponds Development
water supply system. With respeét to the Filter District alternative, although there are
certain technical problems associated with such a technology, proper monitoring and
maintenance would mitigate the possibility of encountering these problems and is
recommended as an interim remedial action while design of the "pump and treat" and

alternative water supply systems are undertaken.
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The institutional analysis has indicated that Alternative Nos. 1, 2 and 3 are all more
or less feasible with respect to implementation. However, there are likely to be
reservations and concerns on a local level with implementation of Alternative Nos. 1 and
2 due to the possible need for treatment in the future. In addition, the Town would have
to purchase these systems from the owners in order to be eligible for financial assistance
towards the expansion of the supply system from the State of New York. As mentioned
above, there are certain institutional problems associated with Alternative No. 4 -
Development of a Filter District. These relate to the creation of a municipal mainte-
nance district, liability concerns, and arranging for the proper disposal of the spent filters.

Table No. 5-2 summarizes the concerns associated with each alternative and
presents estimated costs for implementing each option, both for the SA study area by
itself and for the SA study area together with the HRM study area. Based upon the
information presented herein, it is recommended that Alternative No. 3 - Development of
a New Community Water Supply System at the Bedford Memorial Field and Alternative
No. 4 - Development of a Filter District be selected as the preferred alternatives.

5.3.1 Community Water Suppl tem

As noted above, the recommendation is being made to implement Alternative
No. 3 - Development of a New Community Water Supply System at the Bedford Memorial

Field as the preferred alternative.

The preferred remedial alternative consists of the following components which must
be considered during the design phase of the project prior to construction:

Clearing, Grading and Drainage
Building Structure/Pump House

Three Production Wells

One Hydropneumatic Tank

Three Submersible Pumps

One Generator Set for Stand-by Power
Chlorination System

Piping, Metering, Other Instrumentation
Electrical Service, Wiring

Security Fencing and Site Security
Ground Water Monitoring System
Review of Flood Records

O 0O © O 0O 0O 0O 0O O 0o 0 O
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5.3.1.1 Design Support Testing
5.3.1.1.1 General

Design support activities will be required prior to final design and implementation of
this alternative. These are primarily field activities and are necessary in order to obtain
additional information where data gaps presently exist. Design support activities
requiring further investigation include test well installation and pump testing;
determination of property boundaries, easements and access; identification of utility

locations; and treatability studies.

5.3.1.1.2 Test Well Installation and Pump Testing

In order to accurately determine the site-specific ground water yield associated
with this location, a test well must be installed and a pump test(s) performed. This well
will be installed in the same general location and at the depth below ground surface where

the maximum yield of ground water is anticipated (estimated to be 150 feet).

5.3.1.1.3 Property Boundaries, Easements and Access

Property boundaries are available from the Town of Bedford, New York tax maps.
These boundaries will be verified by a field survey and/or from recorded deeds. As noted
previously in this report, the Memorial Field property is owned by the Town of Bedford.
Access to the property will be via Greenwich Road.

5.3.1.1.4 Utilities

Existing electric utilities are available from New York State Electric and Gas for
service to the proposed facility. Service capability will be verified during the preliminary

design phase of the project.

5.3.1.1.5 Treatability Studies

Treatability studies and pilot testing may be required to determine whether water
treatment will be necessary and, if so, the extent of the treatment program.
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Ground water samples will be collected from the test well described above and those
samples will be analyzed for Target Compound List plus 30 parameters (TCL +30) as well
as drinking water parameters as required by the Westchester County Health Department
(WCHD). In addition, analysis will be conducted for total suspended solids, pH, hardness
and iron content. Such analyses will determine what, if any, pretreatment requirements

are likely to be implemented.

If treatment is determined to be needed, bench scale studies will be conducted.
Depending upon the number and types of contaminants identified, the treatment
technology that removes the "worst" contaminants will be the first technology considered
during the bench scale study. The contaminants identified in the ground water are traced
through the treatment system to determine the efficiency of such a system. It is possible
that other or additional treatment technologies would also have to be tested.

If necessary, pilot scale testing may be performed subsequent to the bench scale
test(s) to verify the processes, refine the design criteria and obtain a more accurate
estimate of the operation and maintenance (O&M) costs needed.

5.3.1.2 Site Layout

As described previously in this report, the proposed location for this community
water supply system is within the Bedford Village Memorial Park, located on Greenwich
Road in Bedford Village, New York. Specifically, the proposed location is at the
northwestern portion of the Memorial Park at Lot 34 and consists of approximately 5.6

acres of land.

5.3.1.3 Applicable Permits, R i

The construction of a new community water supply system involves the coordination

of a number of entities including governmental agencies.

Regulations, standards, and/or guidance values have been discussed previously in this

document primarily under Section 2.1.3, New York State standards.
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Permits that must be applied for and obtained prior to operation include those
required by the New York State Department of Environmental Conservation and the
Westchester County Department of Health. The specific permitting requirements are as

follows:

o NYSDEC Application for a Public Water Supply Permit
o NYSDEC State Environmental Quality Review (SEQR) Application for Permit
NYSDOH Application for Approval of Plans for Public Water Supply

The Westchester County Health Department will also be involved in the permitting
process in coordination with the state permit program. Applications for local building and
construction permits from the Town of Bedford will be submitted to the Building

Department.

5.3.2 Filter District

Implementation of a Filter District for affected residential and commercial water
supply users within the SA study area will be initiated to last for a period of time until a
"clean" water supply is made available, either by a "pump and treat" system to remediate
the contaminated ground water or by connection to an alternate community water supply

system.

This preferred remedial alternative would consist of the following components at
each residential and commercial unit:

o Piping changes to accommodate the filter at "point-of-entry"
o A granular activated carbon filter to treat incoming ground water.

5.3.2.1 Design Support Testing
5.3.2.1.1 General

Design support activities will be required prior to implementation of this
alternative. Specifically, treatability studies will be necessary, as described below.
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5.3.2.1.2 Treatability Studies

Treatability studies and bench tests will be required to determine the efficiency of
the filter media relative to removal of the contaminants of concern.

As such, water samples will be collected from select private wells (which will be
determined based upon data obtained during the remedial investigation) and will be
analyzed before and after passing through the treatment medium. If the samples
collected are found to be less contaminated then the highest levels found during the
remedial investigation, it may be necessary to prepare "spiked" samples to effectuate a

worst-case scenario.

Additional testing for physical parameters such as pH, hardness, total suspended
solids and iron content will also be undertaken in order to ascertain the degree of any

pretreatment required.

5.3.2.2 Applicable Permits, Regulations and Standards

Although regulatory permits would not be required for the installation and
utilization of individual point of entry carbon filters, the Town of Bedford will create a

Filter District to coordinate this program.

This district will coordinate the installation of these filters at the affected resi-
dential and commercial properties, monitor water usage, establish a site-specific sample
and analysis program to track filter efficiency, and act as an information clearinghouse to
respond to concerns of those in the district. The primary reason for establishing such a
filter district is to ensure compliance with New York State drinking water standards.

5.4 oordination of Remedial Activiti h i

The activities associated with the preferred remedial activities will require a phased
and coordinated effort in order that the ground water within the Shopping Arcade study
area be successfully remediated. The three preferred alternatives discussed previously in
this section can be implemented independently; however, implementation of the remedial
alternative(s) ultimately selected should commence immediately after approval of such
selection occurs. The sequence of remedial activities and the projected schedule is
discussed below for the ground water "pump and treat" alternative, the alternate water
supply option, and the implementation of a point—of-use filter district.
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5.4.1 Ground Water Remediation

Implementation of the alternative consisting of ground water extraction, treatment
by air stripping, and reinjection by wells will include the following activities, listed in the

order of occurrence and with a projected time table.

5.4.2

Activity

Design Support Testing

Obtain Necessary Permits

Construction of Treatment and/or Water Supply Facilities
Start-Up

System Performance Monitoring

Ground Water Monitoring

Alternative Water Supply District

Implementation of this alternative will include the following activities and schedule:

Activity

Creation of Municipal Water Supply District

Design Support Testing

Obtain Necessary Permits

Construction of Treatment and/or Water Supply Facilities
Start-Up

System Performance Monitoring

Ground Water Monitoring

5-21

Schedule Range

0 to 8 months

0 to 6 months

8 to 26 months
26 to 28 months
26 to 32 months

26 months +

Schedule Range

0 to 6 months

0 to 8 months

0 to 6 months

8 to 26 months
26 to 28 months
26 to 32 months

26 months +



5.4.3 Filter District

Implementation of a Filter District will include the following activities and schedule:

Activity Schedule Range

Creation of a Filter District 0 to 6 months

Design Support Testing 0 to 6 months

Construction/Installation 6 to 18 months

Start-Up 18 to 20 months

System Performance Monitoring 18 months +
5.44  Symmary

Based upon our best estimate, therefore, it is likely to take on the order of 2 to
2-1/2 years to complete design and initiate and complete construction and start operation
of these alternatives.
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APPENDIX B

WORK SHEETS - TECHNICAL CALCULAITONS

AND PROJECTED COSTS FOR GROUND WATER

EXTRACTION, TREATMENT AND DISPOSAL ALTERNATIVES

1952E



TABLE A-1. SHOPPING ARCADE
COST ESTIMATE FOR INFILTRATION GALLERIES

Quantity Unit Price Total Price

6 Year Alternative

Backhoe 3 days 500/day 1,500

Washed Surge Stone

(4" - 6") Gravel 500 tons 15/ton 7,500

Truck. (10 cu. ydi) 3 days 300/day 900

Soil Disposal 500 tons 50/ton 25,000

Piping (6"/PVC) 3,800 Tin. ft. 7.86/1in. foot 27,500
Total 62,400
0&M (7% Capital) Annual 4,368
3 Year Alternative

Backhoe 3 days 500/day 2,500

Washed Surge Stone

(4" - 6") Gravel 1,000 days 15/ton 15,000

Truck (10 cu. yd.) 5 days 300/day 1,500

Soil Disposal 1,000 days 50/ton 50,000

Piping (6"/PVC) 5250 Tin T 7.86/1in. foot 41,250
Total 110,250

0&M (7% Capital) Annual ¥ gl




TABLE A-2. SHOPPING ARCADE
COST ESTIMATE FOR PIPING - 8 EXTRACTION WELLS

Quantity Unit Price Total Price
Piping (6"/PVC) 3,500 feet 7/foot 24,500
Backhoe 6 days 500/day 3,000
Total 27,500

For 16 extraction wells, multiply by 1.5 ($41,250).



TABLE A-3. SHOPPING ARACADE
COST ESTIMATE FOR 16 EXTRACTION WELLS*

Quantity Unit Price Total Price
Capital Costs
Mob/Demob 1 10,000 10,000
Decon 64 hours 100/hour 6,400
Drilling 2,300 feet 75/feet 172,500
Casing 800 feet 24/foot 19,200
Pumps (3 hp) 16 3,000/each 48,000
Instrumentation 16 425/each 6,800
Steel Riser (10") 2,300 feet 10/foot 23,000
Well House (10'x15") 16 4,000/each 64,000
Electrical (hook-up) 1 20,000 20,000
Total 369,900
0&M
Maintenance (7% Capital) Annual 25,900
Electricity (7% Capital) 69,000
Total Annual Cost 94,900

* Wells six inch diameter. Six wells pumping 5 gpm at average depth of 50
feet. Ten wells pumping 10 gpm at average depth of 200 feet.



TABLE A-4. SHOPPING ARCADE
COST ESTIMATE FOR 16 RECHARGE WELLS*

Quantity Unit Price Total Price
Capital Costs
Mob/Demob** -- -- --
Decon 64 hours 100/hour 6,400
Drilling 2,400 feet 75/foot 180,000
Casing (4") 800 feet 24/foot 19,200
Pumps (3 hp) -- — L
Instrumentation -- -- --
Steel Riser (10") -- -- --
Well House (10’x15") 16 4,000/each 64,000
Electrical (hook-up) -- -- --
Piping (6"/PVC) 525 Vil TE. 7.86/1in. foot 41,250
Total 310,850
0&M
Maintenance (7% Capital) Annual 21,760

* Wells 150 feet in depth; gravity injection.
** Assumes drilled same time as extraction wells.



TABLE A-5.

SHOPPING ARACADE
COST ESTIMATE FOR 8 EXTRACTION WELLS*

Quantity Unit Price Total Price
Capital Costs
Mob/Demob 1 10,000 10,000
Decon 32 hours 100/hour 3,200
Drilling 1,150 feet 75/feet 86,250
Casing (4") 400 feet 24/foot 9,600
Pumps (3hp) 8 3,000/each 24,000
Instrumentation 8 425/each 3,400
Steel Riser (10") 1,150 feet 10/foot 11,500
Well House (10’x15") 8 4,000/each 32,000
Electrical (hook-up) 1 10,000 10,000
Total 189,950
0&M
Maintenance (7% Capital) Annual 13,300
Electricity (7% Capital) 34,500
Total Annual Cost 47,800

* Wells six inch diameter. Ten wells pumping 5 gpm at average depth of 50
feet. Five wells pumping 10 gpm at average depth of 200 feet.



TABLE A-6. SHOPPING ARCADE
COST ESTIMATE FOR 8 RECHARGE WELLS*

Quantity Unit Price Total Price
Capital Costs
Mob/Demob** -- -- --
Decon 32 hours 100/hour 3,200
Drilling 1,200 feet 75/foot 90,000
Casing (4") 400 feet 24/foot 9,600
Pumps (3 hp) -- -- e
Instrumentation . b ==
Steel Riser (10") -- -- --
Well House (10'x15") 8 4,000/each 32,000
Electrical (hook-up) -- - --
Piping (6"/PVC) 3,500 Tin. ft. 7.86/1in. foot 27,500
Total 162,300
0&M
Maintenance (7% Capital) Annual 1%,361

* Wells 150 feet in depth; gravity injection.
** Assumes drilled same time as extraction wells.



TABLE A-7. CARBON USAGE RATE CALCULATIONS FOR
REMOVAL OF VOCS AND AROMATICS FROM GROUNDWATER
(3 YR. EXTRACTION)

Calculated
Co X/M Ge Carbon Recd.

Compound (ug/l) (mg/gm) (lbe/MG) - (lb/year)
Benzene W40  2.479237  1481.019 124,548
Xytene 39 45.89033 7.092016 596
Toluene 35 5.970771 48.91746 4,114
Tetrachloroethylene 710 41.93420 141.2915 11,882
Trichloroethylene 47  4.205897 93.25357 7,842
trans 1,2-Dichioroethylene 64 0.750874 T11.4668 59,832

Total: 208,814
Co = initial concentration; mg of constituent per Liter of water

(X/K) @ Co = carbon capecity @ initial concentration; mg of constituent per gram of carbon
Gec = carbon requiremsnt; pounds of carbon per million gallions of water

- Water Flow Rates:

gallons per minute 160
gallons per day 230,400
gallons per year 84,096,000

Dobbs, R.A. and J.M. Cohen, Carbon Adsorption Isotherms for Toxic QOrganics,
EPA-600/8-80-023, USEPA Municipal Environmental Research Laboratory,
Cincinnati, OH 45268, April 1980.

Calgon Inc., Carbon Adsorption Isotherms, Prepared by Manufacturer.



TABLE A-8. CARBON USAGE RATE CALCULATIONS FOR
REMOVAL OF VOCS AND AROMATICS FROM GROUNDWATER
(6 YR. EXTRACTION)

Calculated

Co X/M Ge Carbon Recyl.
Compound (ug/l) (mg/om) (lbs/MG) (ib/year)
Benzene 440 2.479237 1481.019 62,274
Xylene 39 45.89033 7.092016 298
Toluene 35 S5.970771 48.91748 2,057
Tetrachloroesthylene 710  41.93420 141.2915 5,961
Trichioroethytene 47  4.205897 93.25357 3,921
trans 1,2-Dichloroethyiene 6h 0.750676 711.4668 29,916

Total: 104,407
Co = initial concentration; mg of constituent per liter of water

(X/M) @ Co = carbon capacity @ initial concentration; mg of constituent per gram of carbon
Gc = carbon requirement; pounds of carbon per million gallons of water

water Flow Rates:

gallons per minute 80
gallons per day 115,200
gallions per year 42,048,000

Dobbs, R.A. and J.M. Cohen, Carbon Adsorption Isotherms for Toxic Organics,
EPA-600/8-80-023, USEPA Municipal Environmental Research Laboratory,

Cincinnati, OH 45268, April 1980.

Calgon Inc., Carbon Adsorption Isotherms, Prepared by Manufacturer.
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APPENDIX

CONCEPTUAL DESIGN OF
THE PLANNED PONDS DEVELOPMENT
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