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1 INTRODUCTION

This document has been prepared for Dominic Cavalieri by Groundwater Sciences Corporation (GSC)
in response to the requirements of the site’s Order on Consent (Index # W3-0774-96-08). Mr. Cavalieri
is the current owner of the site, which was formerly occupied by Cavalier Gage and Electronic Company
(Cavalier) and is currently occupied by Rainbow’s End Child Daycare Center (RE) (Site No. 3-14-092).
The subject of this report is the remedial investigation (RI) of the site groundwater plume and a

feasibility study (FS) of options regarding the plume.

1.1 Purpose and Scope

The purpose of this report is to present the results of investigations conducted voluntarily and in
compliance with the Order on Consent. The investigation activities are intended to identify a continuing
source, if one exists, and to provide data for an indoor air risk assessment. The feasibility study

discusses options in the absence of a significant, continuing source.

1.2 Companion Document

The RI activities which are the subject of this report were performed according to the protocols specified
in the RI/FS work plan dated March 18, 1994 and submitted previously as Appendix A to the Order on
Consent. The voluntary investigation activities performed prior to the Order on Consent were conducted

in accordance with generally accepted practice and NYSDEC guidance documents.
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2 BACKGROUND

This section presents a description of site conditions, operations, and history.

2.1 Location and Site Description

The site is located in a rural part of central Dutchess County, approximately 12 miles northeast of the
city of Poughkeepsie. As Figure 2-1 shows, the site lies adjacent to Hibernia Road, approximately
one-half mile east of Salt Point. Wappinger Creek passes within one quarter of a mile of the site to the

southeast and southwest. Topography in the area is hilly, with approximately 200 feet of relief.

Figure 2-2 shows that the site consists of an approximately 15-acre parcel bounded to the south by
Hibernia Road, to the east by a property line near Wappinger Creek, to the west by a property line
approximately coincident with a tributary to Wappinger Creek, and to the north by a property line which

runs across the south slope of an undeveloped hill.

The site is currently a child day-care center and has two buildings. The southernmost, larger main
building is used for classrooms and administrative offices. This one-story building consists of what was
originally a domestic dwelling which has been added to periodically over time. The eastern side of the
building is the original and oldest part of the building. The northwestern portion of the original building
(north-central portion of the existing building) is underlain by a full basement. The remainder of the
original building (eastern and southern portion of the existing building) is underlain by a crawl space. The
non-rectangularly shaped western portion of the main building and the northern and western corners of
the rectangular portion of the building were constructed circa 1980 and consist of both slab-on-grade
and crawl space construction. The smaller, northern one-story building currently contains a nursery
school classroom in the southern portion and an unheated shed in the northern portion. This

slab-on-grade building is a converted garage/shed.

Public water and sewer service are not available to the site and so the site's water is provided by an
on-site water supply well, and sanitary sewer needs are handled via a septic infiltration system. The site

has had three water supply wells. The oldest and original water supply well (WSW-1) is located beneath
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the newer northwestern portion of the main building (Figure 2. This portion of the building was
constructed as slab-on-grade over WSW-1 and so the exact position of the well is unknown and the well
is inaccessible. The depth and other construction details regarding this well are unknown. In 1980, a
backup water supply well was drilled to the south of the main building. This well, WSW-2, was drilled
by air rotary methods by Frank Sabarese, Inc. of Clintondale, New York. This well is a six-inch diameter
well with an open-hole completion. The total depth is 515 feet and 50 feet of six-inch diameter steel
casing with a drive shoe was set. The initial well yield was reportedly 2 gallons per minute (gpm). In
1992, a third water supply well, WSW-3, was drilled approximately 300 feet to the north of the main
building. Bedrock was encountered at a depth of 3.5 feet and competent dolostone bedrock was
encountered at a depth of 12 feet. The total depth is 500 feet and 40 feet of six-inch diameter steel
casing was set in a 12-inch borehole. A drive shoe was used and the casing was grouted in place with
bentonite/Portland grout. No discrete, high-yield water-bearing zones were encountered and the well
yield was approximately 1 gpm at a depth of 180 feet, and 2 gpm at a depth of 320 feet. The final
estimated yield for WSW-3 is approximately 2 gpm.

As Figure 2-3 shows, the site has two septic tanks. The easternmost tank ("1987 New Septic Tank" on
Figure 2-3) is pre-formed concrete and has a capacity of 1,250 gallons. It was installed in 1987 and
replaced an older tank of unknown age, construction, and capacity. The older, western tank ("Former
Old Septic Tank" on Figure 2-3) has a capacity of 625 gallons and appears to be of
bituminous-impregnated felt construction. The infiltration mechanism for the 1987 new septic tank was
believed to be two large dry wells located in a generally northerly direction from the tank and under the
parking lot. The locatidn for the infiltration field of the former old septic tank is not known.

The septic system was reconfigured in 1994 such that most of the main building's wastes are conveyed
to the new 1987 septic tank and are, in turn, conveyed to a 1994 new septic leach field located
approximately 100 feet to the northwest of the main building (Figure 2-3).
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2.2 Site Operations History

The 7.5-Minute Topographic Map for the site is dated 1963. This map shows the main building to be
present as well as the pond to the west of the building. This pond appears to be a man-made feature.
It is adjacent to, but not connected with, a perennial tributary to Wappinger Creek. The eastern side of
the pond consists of steeply sloping land. This pond may be the result of a sand and gravel quarry

operation conducted on the site prior to 1963.

Aerial photographs taken in 1959, 1966, 1967, 1970 and 1980 were reviewed, and copies were
submitted to NYSDEC previously. The 1959 and 1967 photographs were obtained from the United
States Department of Agriculture. The 1966, 1970 and 1980 photographs are from the Dutchess County
Planning Commission. All of these photographs show the main site building with the same general
configuration. This configuration is one which shows the building very similar to its current plan, except
that the northern and western portions which were added circa 1980 are not shown. The site driveways
and parking areas are similar to the current configuration, except that the main parking area has been
expanded since the photographs were taken. All of the photographs show the building to the north of
the main building, which was expanded northward by the addition of a shed after the 1980 photograph
was taken. In the 1970 and 1980 photographs, trailers are shown to the southeast of the northern
building. According to Cavalier employees familiar with operations in the 1970's and 1980's, these
trailers were used for the storage of mechanical parts and no chemicals were stored in them. In the 1980
air photo, two features, which appear to be vertically oriented cylinders, are shown adjacent to the
northwestern edge of the parking lot between the north building and the main building. These features

were picnic tables with umbrellas used for employee breaks.

Based on interviews with Cavalier employees who are familiar with the site, the main building was
originally constructed in the 1950's and was occupied as a residence from the 1950's to 1967. From 1967
to 1985, light manufacturing of electronic and electrical components was conducted within the building.

This operation consisted primarily of electrical-mechanical/electronic component assembly.
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The principal solvents used on site were halogenated solvents, particularly 1,1,1-trichloroethane (TCA)
and 1,1,2-trichloro- 1,2,2-triflucroethane (Freon 113). Attempts have been made to contact people with
responsibility or knowledge of chemical use and operations at the site. The current president of Cavalier
started with the company in 1978 as a purchasing clerk and then served as the purchasing manager.
From the period 1978 through 1985, no TCA was purchased. The only TCA used on-site from that
period forward would have been that which may have remained from previous purchases. From 1978
through 1985, the only solvent purchased was Freon 113. This solvent was purchased and used in small

quantities in order to clean parts during soldering operations.

Waste solvents were placed in a drum for off-site disposal. Freon 113 has not been detected in site
groundwater. These interviews did not reveal any incidents or practices which would have caused the

site groundwater contamination.

For all but three years during this period (1967 - 1985), the site was operated by Cavalier. For a
three-year period in the mid-1970's, the same types of site activities were conducted by a different

operator (Micri Corporation).

The building was unoccupied and there were no operations on-site from 1985 to 1988. In 1988, the site
was occupied by RE, and RE has occupied the site continuously from 1988 to the present. The only
chemicals on-site during RE's tenure would be those associated with housekeeping and children's arts

and crafts supplies.

Currently, well WSW-1 contains mechanical equipment associated with an inoperable jet pump and is
inaccessible beneath a concrete slab floor of the main building. WSW-2 contains an electric submersible
pump with associated discharge line and power cables and is available for water quality monitoring.

WSW-3 contains an electric submersible pump and is the current water supply well for the site.
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2.3 Geologic and Hydrogeologic Conceptual Model

As Figure 2-4 shows, the site is underlain by carbonate bedrock of the Wappinger Group. This group
consists of several formations which, in aggregate, are up to approximately 3,000-feet thick and consist
primarily of dolostone. The bedrock encountered during the installation of WSW-3 consisted primarily
of medium to dark gray dolostone to slightly quartzose dolostone, with quartz and calcite-healed
fractures (Appendix A). The specific yield of WSW-2 and WSW-3 are both approximately 0.005 gallons
per foot. Based on these low specific yields, it can be inferred that the Wappinger Group beneath the

site does not have well-developed primary or secondary porosity and has low hydraulic conductivity.

The soil thickness beneath the site is quite variable. Only three and a half feet of soil was encountered
at WSW-3, yet the abandoned sand and gravel quarry operation suggests that a relatively thick section
of soil was present beneath the western portion of the site. The thickness of site soil ranged from 10 to
16 feet in the four Geoprobe borings (Appendix A). Trenching associated with the connection of
WSW-3 to the main building indicated that the soil between WSW-3 and the main building consists of

up to four feet of sand with fine gravel. The four Geoprobe borings also encountered sand and gravel.

Cross section A-A’ (Figure 2-5)was constructed using site topography, available data from wells WSW-
1, WSW-2 and WSW-3, and boring logs from Geoprobe borings GP-1 and GP-3. Approximate static
groundwater elevations in wells WSW-2 and WSW-3, and the lack of saturated soil in borings GP-1
through GP-4, indicate that saturated soil is not present beneath the developed portion of the site.

In developing a conceptual site hydrogeologic model, it is assumed that both Wappinger Creek and the
tributary to Wappinger Creek along the western property boundary are gaining streams and, therefore,
are groundwater flow discharge boundaries. Based on general recharge/discharge relationships,
groundwater is recharged in the topographically high areas such as those occupied by the site buildings
and is discharged (in the vicinity of the site) to perennial streams (Wappinger Creek and tributaries).
Groundwater is, therefore, presumed to flow from the vicinity of the site's buildings toward Wappinger
Creek and the tributary to Wappinger Creek in a sub-basin bounded by the two perennial water bodies
and the hill to the north of RE. That is, groundwater beneath the eastern portion of the site would be
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expected to flow in a southerly direction toward Wappinger Creek, groundwater beneath the central
portion of the site in a southwesterly direction toward Wappinger Creek and the lower reach of the
tributary, and groundwater beneath the western portion of the site in a westerly direction toward the

pond and tributary.

As noted previously, the site relies on wells for its water supply. Groundwater is withdrawn at a rate
of approximately 1,100 gallons per day, which is roughly the usage associated with four single-family

homes. These pumping stresses will induce groundwater flow toward the pumping center.
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3 REMEDIAL INVESTIGATION ACTIVITIES AND RESULTS

In 1988, a drinking water sample was collected as part of the DCDOH approval process to develop the
site as a day-care center. This sample was analyzed for inorganic parameters, pesticides, and herbicides.
A VOC sample was collected in January 1992 to meet DCDOH routine water analyses requirements,
and VOCs were detected. In an effort to address health and safety concerns as well as environmental
impacts, a number of other drinking water VOC samples were collected on site and off site in 1992.
Additional groundwater samples have been collected from on-site water supply wells and one
downgradient off-site water supply well. Other assessment activities include the collection of six
near-surface soil samples, samples of the liquid fraction of septic tanks, and building air samples; a soil
gas survey; and subsurface soil sample collection using Geoprobe technology. Laboratory Form 1

reports not provided previously in Appendix A of the Order on Consent are provided in Appendix B.

3.1 1992 Groundwater Sampling Activities and Results

The 1988 sample was collected from the water supplied by WSW-1. This sample was analyzed for
metals, other inorganic parameters, pesticides, and herbicides (Appendix A of the Order on Consent).
No metals were detected above the New York State groundwater standard except zinc (0.55 mg/l). No

pesticides or herbicides were detected.

As shown on Table 3-1, in 1992 on-site groundwater quality samples were collected on January 3,
January 25, January 28, February 14, June 2, July 16 and November 16. In early 1992, the site water
supply plumbing was configured such that groundwater produced by WSW-1 or WSW-2 was conveyed
to a junction so that either well could provide the water supply for the building. (Table follow the text
of this report). Valves and sampling ports were provided in the plumbing such that water produced by
one well could not enter the other well and water produced by either well could be sampled discretely

with an appropriate purge of piping.

The January 3 sample was collected by a local engineer (Smith) as part of routine sampling requested
by the Dutchess County Department of Health (DCDOH). Sampling was attempted for both WSW-1
and WSW-2. Results of this sampling indicated that similar concentrations of TCA, 1,1-dichloroethane
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(1,1-DCA), and 1,1-dichloroethylene (DCE) were found in both wells. A confirmation sample was
collected on January 25 by Groundwater Sciences Corporation (GSC). This sample confirmed the
presence of TCA, 1,1-DCA, and DCE in both WSW-1 and WSW-2. The concentrations, however, were
significantly different from those reported in the January 3 sampling. The average of the WSW-1 and
WSW-2 concentrations detected in the January 25 samples is approximately equal to the concentrations
found in each of the WSW-1 and WSW-2 samples collected on January 3. It is believed that the January
3 sample was collected such that the water produced from these two wells was inadvertently mixed prior
to the collection of each sample. Therefore, the results of the January 3 sampling are suspect. Prior to
sampling on January 25, it was noted that WSW-2 was the active water supply well instead of WSW-1.
This situation was corrected on January 25, when WSW-1 was returned to service and WSW-2 was shut
off.

On January 28, one working day after WSW-1 was reactivated, DCDOH collected a sample from the
kitchen tap. Since it was collected so soon after the change from WSW-2 to WSW-1 and the site's
plumbing system contains a pressure tank and water softener with an approximate combined capacity
of 250 gallons, it is believed that this sample is not representative of either water supply well, but rather
a composite of the two. This sample detected TCA, 1,1-DCA, and DCE at concentrations greater than
those believed to be representative of WSW-1 and lower than those believed to be representative of
WSW-2. This sample also detected trichloroethylene (TCE) and 1,2-dichloroethane (1,2-DCA) at

concentrations of less than 1 microgram per liter (ng/1).

A carbon treatment system was installed downstream from the pressure tank and water softener and
operation began on February 14, 1992. As part of the start-up suite of samples, an untreated sample of
the water produced by WSW-1 was collected. This sample contained TCA, 1,1-DCA, and DCE at
concentrations similar to the January 25 sample collected by GSC.

In May, mechanical problems developed in WSW-1 and this well was no longer operable. WSW-2 then
became the water supply source for the site. On June 2, 1992 an untreated water sample was collected

as part of the ongoing water treatment system monitoring at the site. This sample indicated the presence
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of TCA, 1,1-DCA, and DCE at concentrations similar to those detected in the January 25 sample.
1,2-DCA was also detected at a concentration of less than 1 pg/l.

The initial sample from WSW-3 was collected on July 16, 1992. This well was completed on July 15,
1992 and the water column was evacuated by drilling rig air development. The sample was collected
the next day from the midpoint of the recovered water column by a stainless steel bailer. No VOCs were

detected in this sample at a detection limit of 0.5 pg/l.

An off-site VOC sample was collected on February 14, 1992 by the DCDOH at 30 Hibernia Road. This
sample did not contain VOCs at a detection limit of 0.5 pg/l.

3.2 Post-1992 Groundwater Sampling Activities and Results

As shown on Tables 3-2, 3-3 and 3-4 , wells WSW-2, WSW-3 and off-site location 30 Hibernia Road

have been sampled many times since 1992.

VOCs continue to be detected in WSW-2. However, as shown on Figure 3-1, concentrations have

decreased significantly since 1992 and appear to be essentially stable since early 1995.

Well WSW-3 was installed in July 1992 and is the current water supply well. In WSW-3, VOCs were
not detected in 1992 and early 1993, but began to be detected later in 1993. The initial detection in 1993
appears to be part of a seasonal pattern where concentrations increase for a brief time around October
(Figure 3-2). This pattern was repeated in 1995, 1996 and 1997. Samples were not collected in late
1994. Despite this seasonal spike in concentrations, VOCs decrease to values below NYSDEC

groundwater standards and remain at these low levels throughout most of the year.

The off-site, downgradient well at 30 Hibernia Road continues to be free of VOCs.
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3.3 Septic Tank Sampling Activities and Results

Samples were collected from the liquid fraction in each of the older septic tanks for VOC analyses. As
shown on Table 3-5, the new 1987 septic tank was sampled on February 11, 1992 by the DCDOH and
on April 7, 1992 by GSC. The February 11, 1992 result indicates the presence of TCA, 1,1-DCA,
toluene, 1,2 4-trimethylbenzene (1,2,4-TMB), and 1,3,5-TMB. On February 11, 1992 the water supply
treatment system had not yet been activated and so the TCA and 1,1-DCA present in the sample appear
to reflect the water supply quality. Toluene, 1,2,4-TMB, and 1,3,5-TMB have not been detected in site
groundwater. These compounds probably originated within the building and the use of any materials
on-site which could possibly have contained these materials has been discontinued. The April 7, 1992
sample did not detect TCA or 1,1-DCA, detected a lower concentration of toluene, and detected
4-isopropyltoluene which coelutes with 1,2,4-TMB. The April 7, 1992 sample did not detect
1,3,5-TMB.

The former old septic tank was also sampled on April 7, 1992 by GSC. The only VOC detected in this

sample was chloroform at a concentration near the detection limit.

3.4 Saurficial Soil Sampling Activities and Results

Soil samples were collected and analyzed for Method 8010 VOCs plus Freon 113 in March and October
1992. Five samples were collected on March 19 from the outdoor recreation areas on-site. These
samples were collected within a few inches of the surface with steam-cleaned trowels, were placed into
laboratory-provided containers which were in turn placed into a laboratory-provided cooler with ice

packs, and conveyed to the contract laboratory for analysis.

As shown on Table 3-6, of these five samples only one detected VOCs. Methylene chloride and
chloroform were detected at low concentrations (2.1 pg/kg and 8.8 pg/kg, respectively) well below the
soil cleanup guidelines in NYSDEC TAGM HWR-94-4046. Neither of these compounds have been
found in site groundwater samples. On October 7, 1992, a sample was collected from the trench
associated with the WSW-3 water supply conveyance pipe and was analyzed for VOCs. None were

detected.
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3.5 Soil Gas Survey Activities and Results

On November 24, 1996, a soil gas survey was conducted. It addressed the building doorways, the
loading areas, the two historical septic tanks, the likely areas of the septic infiltration fields, and area of
former on-site storage trailers. As shown on Figure 3-3, this soil gas survey is constructed on a 30 by
30-foot grid spacing. This survey was conducted according to protocols presented in the Order on

Consent which are summarized below.

At each location, a decontaminated, three-foot-long hollow steel rod with slots near the driving point
was driven into the soil. A calibrated photo-ionization detector (PID) organic vapor analyzer with a 11-
11.7 eV lamp was mechanically attached to the discharge of a suction device, which was, in turn,
connected to the top of each rod. A sample was drawn following an appropriate purge time and the
organic vapor concentration was recorded. At two locations, a gas-tight syringe was collected and
conveyed to the contract laboratory (EnviroTest Laboratories, Inc.) for gas chromatograph analysis of
the sample in order to confirm the results of the PID. Since there were no detections in the PID soil gas
survey, these two locations were selected on the basis of the former septic system configuration. The
first sample for laboratory analysis was collected from beneath the paved parking lot at a location which
is believed to be in the general vicinity of the former septic system exfiltration field. The second

laboratory sample was collected from a location adjacent to the old septic tank.

Soil gas survey results are summarized on Table 3-7 and show that in virtually all cases, there were no
detections and that no result was greater than the background value of 0.2 ppm. Samples for laboratory
confirmation were collected on January 6, 1996 at the two locations nearest the septic tanks (D3 and
D4). These samples were analyzed within 24 hours for Method 8010 and 8020 VOCs, and Freon 113.
No VOCs were detected.

3.6 Subsurface Soil Sampling Activities and Results

A Geoprobe survey approved previously by the Department was performed on June 21, 1997.
Boreholes were advanced at Locations GP-1 through GP-4 (Figures 2-2 and 3-3). Two soil samples

were collected at each location (5 feet and 10 feet) and conveyed to EnviroTest Laboratories, Inc. for
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analysis for Method 8010 VOCs plus Freon 113. Refusal at the top of bedrock was encountered in each
Geoprobe location at depths ranging from 10 feet to 16 feet. Soil groundwater was not encountered and

so was not sampled.

Soil sample results were received August 25, 1997 and were validated using CLP protocols. The results
are summarized on Table 3-8, which indicates confirmed detections of TCA and TCE at concentrations
which are approximately 100 times lower than NYSDEC TAGM HWR-94-4046 cleanup objectives.

3.7 Indoor Air Sampling Activities and Results

Environmental Standards, Inc. (ES) was retained by RE to provide indoor air sampling services at their
facility located in Salt Point, New York. The sampling was performed by ES on July 20 and 21, 1996
to assist in qualitatively and quantitatively characterizing vapor intrusion into the facility basement and
occupied areas from contaminated subsurface soils and groundwater. The resulting samples were
analyzed at a certified laboratory for bromodichloromethane (BDCM), chloroform, 1,1-DCA, 1,1-DCE,
and TCA. ES’s report is presented as Appendix C and the discussion below is largely excerpted from
that report.

The sampling program consisted of the collection of three 24-hour integrated air samples using
SUMMA® canisters as the collection media. Samples were collected at three locations within the facility,
one in the basement area near an existing well, one in what is referred to as the Infant’s Room, and one
in a playroom. Both of the upstairs rooms were located directly above the basement area. Based on
information about the facility provided to ES, these areas seemed to represent the most likely areas of
vapor intrusion to the facility. A 24-hour integrated sampling method was used to characterize chronic
exposure conditions to the vapors most likely encountered at the facility. The sampling method was
based on US EPA’s Method TO-14, SUMMA® Passivated Canister Sampling with Gas
Chromatography.
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At the request of ES, representatives of RE closed all windows at the facility and turned off the air
conditioning system on the evening before sampling began. This procedure minimized the air exchange

rate within the facility, thereby ensuring maximum possible contaminant concentrations for sampling.

The sampling equipment consisted of three clean six-liter laboratory-certified SUMMAS® canisters
equipped with laboratory-certified clean flow controllers. The SUMMA® canisters were shipped to ES’s
office and transported to the site for sampling. Each SUMMA® canister arrived from the laboratory with
an internal vacuum pressure of approximately -30 psia. The flow controllers were calibrated at the
laboratory to provide flow to the SUMMA® canisters at a rate that allows a sample to be collected over
a 24-hour period. Upon completion of sampling, the SUMMA® canister should be just less than full,
such that a slight vacuum pressure remains in the canister. The vacuum provides a method to check

against canisters that may leak during transport to the laboratory following sampling.

Representatives of ES arrived at the facility on the moming of Saturday, July 20 and proceeded to
commence with the sampling effort. The SUMMA® canisters were fitted with the flow controllers on
site and placed in position for sampling. The canister placed in the basement was positioned near the
existing well and close to an open container of purge water that was assumed to have been removed
from the water table via the well. The remaining two SUMMA® canisters were placed in the Infant
Room and playroom, respectively, normally occupied by children and adult caregivers as part of the
facility’s day-care operations. The rooms were selected based on their locations approximately directly

over the basement.

Once in place, the regulator valves on each of the canisters were turned to the open position, and sample
collection was initiated. The ES representative then left the premises and returned 24 hours later to
close the regulator valves and collect the canisters for shipment to the laboratory. Each sample was
provided with a unique identifier and such information as sample start and stop times and the type of
analysis to be performed. The information was attached to the sample prior to shipment to the
laboratory. The laboratory analyzed the samples for BDCM, chloroform, 1,1-DCA, 1,1-DCE, and TCA
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using gas chromatography. Only TCA was detected in the samples. A summary of the laboratory results
is provided in Table 3-9.
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4 RISK ASSESSMENT

4.1 Indoor Air

An assessment of inhalation exposure to indoor air concentrations of TCA was conducted by ES for day-
care workers and children at the RE (Appendix C). For the adult day-care worker scenario, it was
assumed that the worker was employed by the day-care facility for 25 years and would be on site for 250
days per year (five days per week for 50 weeks per year) and that exposure would occur via inhalation.
The child exposure scenario was based on the assumptions that children might be exposed to indoor air
up until school age (approximately until the child was six years old). Although it is unlikely that day-care
workers or children at the facility would be exposed to indoor air concentrations for eight hours per day
over 25 and 6 years, respectively, especially during the warmer eight months of the year, these
conservative assumptions were used in the risk assessment to ensure protection of human health.
Inhalation rates were obtained from the USEPA Exposure Factors Handbook for moderate activity, 2.5
m*/hr for adult males and 2.0 m*/hr for children. The inhalation intakes were calculated using the
paradigm recommended by the USEPA, and the results were compared to inhalation RfDs , which are
estimates of daily exposures that are not likely to produce human health impacts. The chronic inhalation
RID for TCA was used to estimate the hazard for the adult scenario, and a provisional subchronic RfD

was used to estimate the hazard for children.

The Hazard Quotients for adults and children exposed to TCA via inhalation at RE were estimated to
be 0.012 and 0.002, respectively. Hazard quotients that are less than 1 are not considered to be of

concern for potential noncancer effects.

This conservative assessment demonstrates that concentrations of constituents in indoor air at the RE

do not present unacceptable health impacts.

4.2 Other Media

VOC:s detected in soil were present at concentrations which are well below the concentrations in TAGM
HWR-94-4046. Groundwater concentrations are above the NYSDEC drinking water standard.
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However, a treatment system removes VOCs to a no-detect level, and so there is no complete exposure

pathway.

DRAFT January 12, 1998
GROUNDWATER SCIENCES CORPORATION

F:\92000\92004\DOCUMENT\RPT0198A WPD



17

S INTERIM REMEDIAL MEASURES

Interim remedial activities have been undertaken which help to mitigate historic impacts to the
environment, to ensure that continuing or future releases do not occur, and that continue to monitor

conditions to ensure that there are no unacceptable human health risks.

As discussed previously, TCA has not been purchased for use at this site since 1978. Any stocks which
had been purchased prior to 1978 would not have been used after 1985 when Cavalier discontinued the
use of this site. Since 1988, the site has been occupied by a day-care center, which does not use
industrial chemicals. Site surveys have been performed to ensure that no supplies, such as cleaning

products, are used on site which contain halogenated or aromatic VOCs.

Prior to the site being occupied by RE in 1988, both of the then existing septic systems were pumped
out. The operator of the day-care center indicated that these tanks were pumped out annually thereafter,
and so any material which may have been in the septic system as a result of operations by Cavalier would

have been removed by the successive septic system cleanings.

When the groundwater problem was discovered in early 1992, RE immediately installed a carbon
adsorption system in the basement of the building to ensure that drinking water quality met all applicable
and appropriate standards. This system was approved by the DCDOH, is maintained regularly, and is
sampled quarterly with results being sent to the DCDOH.

In mid-1992, a new water supply well was installed in an upgradient portion of the site to provide water
which was free of VOCs, or at least contained VOCs at lower concentrations. This well, WSW-3,
produces approximately 1,100 gallons per day of groundwater which, except for brief periods during the
fall, does not contain VOCs or contains VOCs at concentrations lower than New York State drinking

water standards.
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A new septic system was installed in 1994. The major element of this new system is a new infiltration
field located to the northwest of the building. In using this new septic system, the original septic

infiltration fields used by Cavalier during its occupancy of the building were abandoned.

As noted above, the new water supply well pumps approximately 1,100 gallons per day, or roughly
400,000 gallons per year of groundwater. This water contains VOCs, which are removed by a carbon
adsorption system and properly disposed of off site. Therefore, this system, in addition to providing a
safe drinking water source for this facility, has the secondary benefit of capturing impacted groundwater,
treating it to remove VOCs and returning it to the groundwater system via the septic infiltration field.

For the past few years, groundwater samples have been collected at least quarterly from the two
remaining on-site wells and the off-site well located at 30 Hibernia Road. There are no other wells

located in a cross gradient or downgradient direction in this groundwater subbasin.
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6 FEASIBILITY STUDY

The purpose of an FS is to identify and evaluate remedial alternatives available for remediation.
Additionally, the purpose of an FS is to identify the New York State Standards, Criteria and Guidelines
(SCGs) for the site. The identified SCGs and the remedial response evaluation are then used to identify
aremedial alternative(s) that will cost-effectively minimize the risk to public health and the environment,
and provide for compliance with SCGs. The risk assessment conducted by ES (Section 4) concluded
that there are no unacceptable hazards or risks to public health and the environment with regard to
indoor air. Furthermore, the only contaminated media identified is bedrock groundwater. Thus,

compliance with groundwater SCGs is the primary thrust of this FS.

6.1 Identification and Screening of Remedial Alternatives

In this subsection, a series of alternatives for remedial actions at the former Cavalier site is developed.
As part of this process, the media of interest are identified, SCGs are discussed, a series of general

response actions are then discussed, and a series of alternatives is formulated and described.

6.1.1 Identification of Media of Interest

Based on the RI (Section 2) and the risk assessment (Section 4), the medium of interest is bedrock

groundwater.

6.1.2 Standards, Criteria and Guidelines (SCGs)

The New York State groundwater and drinking water standards are the appropriate SCGs for this site.
The groundwater SCGs are as stringent, or more stringent than the NYS drinking water standards and
USEPA MCLs. The SCG for the VOCs in site groundwater is 5 pg/l
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6.1.3 Description of Alternative and Preliminary Screening

In this subsection, three remedial alternatives are presented in a logical, progressive manner. These
alternatives range from a continued monitoring alternative to one which requires source removal. Other
less feasible alternatives are not presented for further consideration. Three alternatives are presented.
The no-action alternative would result in a completed human exposure pathway, and so is not discussed

below.

6.1.3.1 Alternative 1: Continued Drinking Water Treatment and Groundwater Monitoring

Under this alternative, drinking water treatment with GAC would continue and regular groundwater
samples would be collected from the two site wells (WSW-2 and WSW-3) and from the off-site well at

30 Hibernia Road. No action would be taken with regard to source removal.

6.1.3.2 Alternative 2: Bedrock Groundwater Pump and Treat

Under this alternative, the site would be remediated by a series of bedrock groundwater recovery wells.
These wells would have pumps and controls, and GAC would be used for treatment. Monitoring, as

described for Alternative 1, would also be performed.

6.1.3.3 Alternative 3: Source Removal

This alternative involves the removal of shallow source material to mitigate groundwater contamination.

Monitoring, as described for Alternative 1, would also be performed.

6.2 Detailed Analysis of Alternatives

The subsection presents the results of the detailed analyses of the site alternatives identified above.

6.2.1 Criteria Use for Evaluation

The detailed analysis of remedial site alternatives provides information to aid in the comparison of
alternatives and the selection of the final recommended alternative. The analysis is performed following
USEPA guidance for conducting feasibility studies under CERCLA NCP and NYSDEC selection of
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Remedial Actions at Inactive Hazardous Waste Sites TAGM (May 1, 1990). The following nine criteria

are used in the final analysis:

*Attainment of SCGs

*Overall protection of human health and the environment
*Reduction of mobility, toxicity, or volume

Short-term effectiveness

*Long-term effectiveness and permanence
Implementability and feasibility

*Cost-effectiveness

6.2.1.1 Compliance with SCGs

Evaluation of compliance with SCGs is one of the four FS report requirements.

6.2.1.2 Overall Protection of Human Health and the Environment

Remedial actions must be protective. A remedy is protective if it adequately eliminates, reduces or
controls current and potential risks posed by each exposure pathway for VOCs at the site. In addition,
implementation of a remedy cannot result in unacceptable short-term risks to, or cross-media effects on,

human health and the environment.

6.2.1.3 Reduction of Mobility, Toxicity or Volume

This balancing evaluation criterion addresses the preference for remedial actions which employ treatment
technologies that significantly and permanently reduce the mobility, toxicity or volume of the hazardous
substances. Factors to be considered may include the nature of the treatment and the materials that it
can effectively treat; the amount of hazardous substances to be treated; the degree of expected reduction
in toxicity, mobility or volume; the degree of irreversibility; the type and quantity of residuals which will
remain after treatment; and the degree to which the treatment reduces the hazards posed by principal
threats at the site.
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6.2.1.4 Short-term Effectiveness

This balancing criterion includes the short-term impacts of the alternatives (i.e., impacts of the
implementation) on the neighboring community, construction workers involved in remedial actions, and
the surrounding environment, including potential threats to human health and the environment associated
with collection, handling, treatment, and transport of hazardous substances due to the implementation

of the remedy.

6.2.1.5 Long-term Effectiveness and Permanence

The balancing criterion reflects NYSDEC’s emphasis on implementing remedies that will provide
protection of human health and the environment in the future, as well as in the near term. In evaluating
alternatives for their long-term effectiveness and the degree of permanence that they can afford, the
analysis should focus on the residual risks that will remain at the site after the completion of the remedial

action.

6.2.1.6 Implementability and Technical Feasibility

Considerations with respect to the ability to implement the remedy include the technical and
administrative feasibility of the alternatives, as well as the availability of the goods or services on which

the viability of the alternative depends.

6.2.1.7 Cost

The costs of each alternative for the former Cavalier site have been developed and include both capital
and operation and maintenance costs. Operation and maintenance costs have been calculated assuming
a 30-year life and are expressed as the net present value of these costs. A discount rate of 5 percent is
used for costs incurred in the future. Capital costs consist of direct (construction) and indirect (non-

construction and overhead and profit) costs.

6.2.2 Evaluation of Alternatives

Three alternatives as discussed above are evaluated in detail in the sections below.
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6.2.2.1 Alternative 1 Evaluation

Alternative 1 includes drinking water treatment and continuation of regular groundwater sampling. This
alternative would allow for the attainment of New York State drinking water standards at the point of
use, but not the New York State groundwater standards. However, this alternative is protective of
human health since there is no complete exposure pathway, and, therefore, no associated risk to the
medium of concern, which is bedrock groundwater. This alternative accomplishes limited reduction in
the mobility of contaminants since some are captured by pumping the on-site water supply well at a rate
of approximately 1,100 gallons per day. This pumping also reduces the volume of contaminated

groundwater in the subsurface.

This alternative was implemented in 1992 and has proven to be effective in the short term and long term
in providing safe drinking water and monitoring groundwater concentrations. This alternative was

implemented approximately five years ago and continues to be feasible.

The annual operating and maintenance costs associated with this alternative are approximately $7,000
for monitoring, and $1,000 for treatment system operation and maintenance. These costs are likely to
remain relatively constant (in 1997 dollars). Therefore, the cost of this alternative over 30 years

discounted at 5 percent is $123,000.

6.2.2.2 Alternative 2 Evaluation

Alternative 2 includes the installation of additional bedrock wells and the application of pump-and-treat
technology. The activities described for Alternative 1, i.e., drinking water treatment and continuation

of regular groundwater sampling, would also be included in this alternative.

As with Alternative 1, this alternative would not achieve compliance with groundwater standards since
the diffuse source in the bedrock (e.g., reverse diffusion of sequestered contaminants from the bedrock
matrix into bedrock fractures) would still be present. This alternative would somewhat reduce the
mobility and volume of contaminated groundwater but would not reduce the toxicity of contaminated

groundwater in the subsurface.
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This alternative would not be effective in the short term or the long term in remediating bedrock
groundwater, due to the nature of subsurface conditions. Contaminated groundwater is found in the
bedrock beneath the site. In all likelihood, this problem occurred prior to 1985 and so contaminants
have had more than a decade to diffuse into the bedrock matrix. Reverse diffusion from the bedrock
matrix into the bedrock fractures where the groundwater is mobile is controlled by the concentration
gradient between the groundwater in the matrix and the groundwater in the fractures. Pumping is not
likely to alter this gradient in a meaningful way. Therefore, pumping is not likely to materially enhance
the natural attenuation process which is occurring at the site. Furthermore, the bedrock has a very low
specific yield (i.e., 0.005 gallons per foot of well borehole) and so many wells would likely be necessary

to attempt a pump-and-treat remedy.

As discussed above, pump-and-treat is not likely to speed the removal of contaminants from the bedrock
groundwater system in a meaningful way, and the application of this technology to this site with low
permeability bedrock would be problematic. Therefore, this technology is difficult to implement due to
the tight bedrock and is not feasible due to limitations imposed by reverse diffusion of contaminants from
groundwater in the bedrock matrix to groundwater in bedrock fractures. The futility of applying pump-
and-treat technology to fractured bedrock systems is discussed in detail in the 1994 National Research

Council publication entitled Alternatives for Ground Water Cleanup, which indicates that fractured

bedrock groundwater systems are the least amenable to pump-and-treat remedies.

The capital cost for this alternative includes five wells at a cost of $6,000 each, and a control/treatment
system costing $30,000. Annual operating and maintenance costs associated with this alternative are
approximately $9,000, plus Alternative 1 costs for monitoring and drinking water system maintenance.
These costs are likely to remain relatively constant in 1997 dollars. Therefore, the cost of Alternative
2 over 30 years (discounted at 5 percent) is $60,000 for capital, and $262,000 for operation and

maintenance, or a total cost over 30 years of $322,000.
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6.2.2.3 Alternative 3 Evaluation

Alternative 3 includes the removal of shallow source material. The activities described for Altemative 1,
i.e., drinking water treatment and continuation of regular groundwater sampling, would also be included

in this alternative.

No shallow source material has been identified at this site by historical use investigations, aerial
photograph review, site inspections, septic system sampling, soil sampling or soil gas sampling.
Therefore, shallow site media, including site soils, meet SCGs and are protective of human health and
the environment. Since no shallow contaminated media have been identified, removal of contaminated

media cannot be implemented.

6.2.2.4 Selected Remedy

The first alternative is protective of human health because of the new on-site water supply well with
lower VOC concentrations, a Dutchess County Department of Health-administered drinking water
treatment system, and continued detection monitoring of the only other water supply well in this
groundwater subbasin. This alternative is also effective, implementable, feasible and cost-effective.

Therefore, this is the selected remedy.

Since the first alternative is protective of human health, the second alternative provides no additional
human health benefit. The second alternative would not materially enhance the effectiveness of the first
alternative. The pump-and-treat alternative is also difficult to implement due to the low permeability of
the bedrock, and is not feasible for source removal due to the likely rate-limiting mechanism of reverse
diffusion of contaminants sequestered in the bedrock matrix. The second alternative is, therefore,

technically impracticable.

No shallow contaminated media were identified in the remedial investigation. Therefore, Alternative 3

cannot the implemented and is not feasible.
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Table 3-1

1992 Groundwater Detected VOC Sampling Results (ug/l)

Abandoned WSW-1 (On-site)

Date Parameter Collected by
TCA | 1,1DCcA | DCE TCE | 1,2-DCA
1/3/92" 49 120 9 <0.5 <0.5 Smith
1/25/92 17 17 2.1 <1.0 <1.0 GSC
1/28/92** 65 130 12 0.5 0.9 DCDOH
2/14/92 16 34 0.5 <0.5 <0.5 GSC

* Believed to be inadvertent composite of WSW-1 and WSW-2.
** Likely a composite of WSW-1 and WSW-2 due to switching system from
WSW-2 to WSW-1 one business day prior to sample collection.

WSW-2 (On-site)

Date Parameter Collected by
TCA 1,1-DCA DCE TCE 1,2-DCA
1/3/92* 45 109 3 <0.5 <0.5 Smith
1/25/92 130 200 18 <1.0 <1.0 GSC
6/2/92 110 220 13 <0.5 0.76 GSC
* Believed to be inadvertent composite of WSW-1 and WSW-2.
WSW-3 (On-site)
Date Parameter Coliected by
TCA 1,1-DCA DCE TCE 1,2-DCA
7/16/92 <0.5 <0.5 <0.5 <0.5 <0.5 GSC
11/16/92 <0.5 <0.5 <0.5 <0.5 <0.5 GSC
Off-site (30 Hibernia Road)
Date Parameter Collected by
TCA 1,1-DCA DCE TCE 1,2-DCA
2/14/92 <0.5 <0.5 <0.5 <0.5 <0.5 DCDOH
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Table 3-2
Former Water Supply Well to South of Building (WSW-2)

Date Parameter Collected

TCA 1,1-DCA | 1,1-DCE | 1,2-DCA By
01/25/92 130 200 18 <1.0 GSC
06/02/92 110 220 13 0.76 GSC
01/31/95 26 81 7.7 <0.5 GSC
03/27/95 3.8 67 8.0 <0.5 GSC
05/23/95 3.3 85 6.6 <0.5 GSC
07/27/95 27 72 6.6 <0.5 GSC
09/26/95 57 83 8.3 <0.5 GSC
11/28/95 3.3 62 9.2 <0.5 GSC
01/29/96** 3.6 86 12 <0.5 GSC
05/29/96 5.2 79 10 <0.5 GSC
07/25/96 4.5 87 7.6 <0.5 GSC
09/26/96** 6.7 96 11 <0.5 GSC
11/21/96 6.4 80 8.4 <0.5 GSC
1/30/97 7.0 100 8.6 <0.5 GSC
5/29/97*** 4.68 82 5.1 <0.5 GSC
71097 5.0 81 6.8 <05 GSC
10/30/97 3.9 78 8.1 0.6 GSC
SCG 5.0 5 5.0 5.0

* Vinyl chloride detected at 0.9 g/l
** Freon® 12 1 pg/, vinyl chioride 0.3 ug/l, methylene chloride 0.6 g/,

TCE 0.6 pg/ (trip blank 0.5 pg/), bromoform 0.8 pg/l.

*** TCA in trip blank at 0.6 pg/l.
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Table 3-3
WSW-3 (On-Site)
Current Water Supply Well to Northwest of Building
Date Parameter Collected
TCA 1,1-DCA | 1,1-DCE | 1,2-DCA By

07/16/92 <0.5 <0.5 <0.5 <0.5 GSC
11/16/92 <0.5 <0.5 <0.5 <0.5 GSC
03/10/93 <0.5 <0.5 <0.5 <0.5 GSC
09/08/93 7.3 <0.5 <0.5 <0.5 Cavalier
10/08/93 37 <0.5 <0.5 <0.5 Cavalier
12/16/93 5.3 <0.5 <0.5 <0.5 Cavalier
04/06/94 1.6 <0.5 <0.5 <0.5 Cavalier
01/31/95 2.3 0.5 <0.5 <0.5 GSC
02/22/95 1.8 0.6 <0.5 <0.5 Cavalier
03/27/95 <0.5 <0.5 <0.5 <0.5 GSC
04/21/95 1.9 <0.5 <0.5 <0.5 Cavalier
05/23/95 <0.5 <0.5 <0.5 <0.5 GSC
06/07/95 <0.5 <0.5 <0.5 <0.5 Cavalier
07/27/95 4.5 0.5 <0.5 <0.5 GSC
09/01/95* 12 1.9 <0.5 <0.5 Cavalier
09/26/95 34 4.4 <0.5 <0.5 GSC
10/11/95 40 4.2 <0.5 <0.5 Cavalier
11/28/95 5.5 2.1 <0.5 <0.5 GSC
12/11/95 9.6 3.7 1.3 <0.5 Cavalier
01/29/96 3.6 2.0 <0.5 <0.5 GSC
02/28/96 2.2 1.3 <0.5 <0.5 Cavalier
04/30/96 1.6 1.1 <0.5 <0.5 Cavalier
05/29/96 1.4 1.2 <0.5 <0.5 GSC
06/28/96** 0.8 0.6 <0.5 <0.5 RE
07/25/96 1.8 1.0 <0.5 <0.5 GSC
09/26/96*** 4.1 27 <0.5 <0.5 GSC

- 11/21/96 0.9 1.1 <0.5 <0.5 GSC
1/30/97 <0.5 <0.5 <0.5 <0.5 GSC
3/5/97 <0.5 <0.5 <0.5 <0.5 GSC
5/29/97**** 0.8B <0.5 <0.5 <0.5 GSC
7110/97 0.6 0.6 <0.5 <0.5 GSC
10/30/97 68 7.7 0.8 <0.5 GSC
SCG 5.0 5.0 5.0 5.0
SCG 5.0 5.0 5.0 5.0

* Methylene chloride detected in sample at 0.7 pg/l and trip blank at 0.7 pg/l.
** Methylene chloride detected in sample at 1.0 pg/l.

*** Methylene chloride at 0.6 pg/.
**** TCA in trip blank at 0.6 pg/.
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Table 3-4
Off-Site
30 Hibernia Road
Date Parameter Collected
TCA 1,1-DCA | 1,1-DCE | 1,2-DCA By
02/14/92 <0.5 <0.5 <0.5 <0.5 DCDOH
01/31/95 <0.5 <0.5 <0.5 <0.5 GSC
03/27/95 <0.5 <0.5 <0.5 <0.5 GSC
05/23/95 <0.5 <0.5 <0.5 <0.5 GSC
07/27/95 <0.5 <0.5 <0.5 <0.5 GSC
09/26/95* <0.5 <0.5 <0.5 <0.5 GSC
11/28/95 <0.5 <0.5 <0.5 <0.5 GSC
01/29/96 <0.5 <0.5 <0.5 <0.5 GSC
05/29/96** <0.5 <0.5 <0.5 <0.5 GSC
07/25/96 <0.5 <0.5 <0.5 <0.5 GSC
09/26/96*** <0.5 <05 <0.5 <0.5 GSC
11/21/96 <0.5 <05 <0.5 <0.5 GSC
1/30/97 <0.5 <0.5 <0.5 <0.5 GSC
5/29/97 0.5B <0.5 <0.5 <0.5 GSC
7/10/97 <0.5 <0.5 <0.5 <0.5 GSC
10/30/97 <0.5 <0.5 <0.5 <0.5 GSC
SCG 5.0 50 5.0 5.0
* Methylene chloride detected in sample at 0.6 ug/l and trip blank at 0.6 .g/l.
** Methylene chloride detected in sample at 1.2 pg/.
*** Methylene chioride at 0.6 pg/l.
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Table 3-5
Septic Tank Liquid VOC Sampling Results (ug/l)
1987 New Tank (East Tank)
Parameter Collected
Date by
TCA 1,1-DCA | Toluene | 1,2,4-TMB* | 1,3,5-TMB | Chioroform
2/11/92 5.0 24 340 54 4 <0.5 DCDOH
4/7/92 <2.5 <2.5 89 49 <2.5 <2.5 GSC
* Coelutes with 4-isopropyltoluene
Former Old Tank (West Tank)
Parameter Collected
Date by
TCA 1,1-DCA | Toluene | 1,2,4-TMB* | 1,3,5-TMB | Chloroform
4/7/92 <2.5 <2.5 <2.5 <2.5 <2.5 2.7 GSC
* Coelutes with 4-isopropyltoluene
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Table 3-6
Soil VOC Sampling Results (pg/kg)

Parameter
Location, Date
Methylene Chloride Chloroform
Play Yard Swings, 3/19/92 (f) <1.4 <14
Stream Playground, 3/19/92 (D) <1.2 <1.2
Sled Hill, 3/19/92 (C) <1.2 <1.2
North Activity Area, 3/19/92 (B) <1.2 <1.2
South Activity Area, 3/19/92 (A) 2.1 8.8
NYSDEC Soil Cleanup Objective 100 300
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Indoor Air Analytic Results (ppbv)

Table3-9

Chioroform TCA 1,1-DCE 1,1-DCA BDCM
Basement ND @ 0.84 9.6 ND @ 0.84 ND @ 0.84 ND @ 3.4
Infant Room ND 0.81 ND @0.81 | ND @ 0.81 ND @ 0.81 NS @ 3.2
Front Room ND @ 0.96 ND @ 0.96 | ND @ 0.96 ND @ 0.96 ND @ 3.8

NS = Not sampled
ND = Not detected
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Scale: 1inch= 2,000 feet

Figure 2-1

Site Location Map
A Portion of the U.S.G.S.
7 1/2 Minute Salt Point Quadrangle
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1 inch equals approximately 3 miles

Figure 4a
Geologic Map

Fisher, D.W. and Warthin, A.S. Jr.,
taken from Field Guide Book,
NYSGA 48th Annual Meeting,

October 15-17, 1976

Map cartography by John B. Skiba, May 1976
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Appendix A

Well Logs, Geoprobe Logs
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Analytical Data
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Rlonle

315 Fullerion Avenus
Newburgh, NY 12550
FAX (914) 582-0841

Trop
{914) 562-0890

Date
Extracted |Analyzed

Date Received
at Lab

6/23/97
6/23/97
6/23/97
6/23/97

VOLATILE ANALYSES

Date
Collected

6/21/97
6/21/197
6/21/97
6/21/97

SAMPLE PREPARATION AND ANALYSIS SUMMARY

Soil
Water

Water
Soil

¢000U<

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Laboratory | Matrix

Sample ID
173961-01

173961-03
173961-05
173961-07
173961-08
173961-09
173961-10

Envirotest B3
Laboratories inc.
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Appendix C

Environmental Standards, Inc. Indoor Air Sampling
and Risk Assessment Report

January 12, 1998
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.. o STINDAS

Setting the Standards for Innovative
h Environmental Solutions

August 22, 1996

-
Ms. Betty Wagner
, P.O. Box 214
- Salt Point, NY 12578
1 Dear Ms. Wagner:

Environmental Standards, Inc. (Environmental Standards) was retained by Rainbow’s End
; Daycare and Activity Center to provide indoor air sampling services at their facility located
- in Salt Point, New York. The sampling was performed by Environmental Standards on
July 20 and 21, 1996, to assist in qualitatively and quantitatively characterizing vapor
intrusion into the facility basement and occupied areas from contaminated subsurface soils

and groundwater. The resulting samples were analyzed at a certified laboratory for
Bromodichloromethane, Chloroform, 1,1-Dichloroethane, 1,1-Dichloroethene, and 1,1,1-
Trichloroethane (see Attachment 1 for laboratory results).
A brief human health risk evaluation has been performed to evaluate the impact of vapor
- infiltration to children and care givers associated with activities performed at the Daycare
Center.
- Overview of Sampling Methodology

The sampling program consisted of the collection of three 24-hour integrated air samples
- using SUMMA® canisters as the collection media. Samples were collected at three locations

within the facility, one in the basement area near an existing well, one in what is referred to
as the Infant’s Room, and one in a play room. Both of the upstairs rooms were located
- directly above the basement area. Based on information about the facility provided to
Environmental Standards, these areas seemed to represent the most likely areas of vapor
intrusion to the facility. A 24-hour integrated sampling method was used to characterize

chronic exposure conditions to the vapors most likely encountered at the facility. The
sampling method was based on US EPA’s Method TO-14, SUMMA® Passivated Canister
- Sampling with Gas Chromatography.
‘ At the request of Environmental Standards, representatives of Rainbow’s End Daycare
- Center closed all windows at the facility and turned off the air conditioning system on the
1140 Valley Forge Road ENVIRONMENTAL STANDARDS, INC. 1111 Kennedy Place
0. Box 911 VALLEY FORGE. PA Suite 2
- Valley Forge. PA 19482-0911 Davis, CA 95616
- 610°935+5577 Infernet 916+758-1903

OffNPL@EnvStd.com
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evening before sampling began. This procedure minimized the air exchange rate within the
facility, thereby ensuring maximum possible contaminant concentrations for sampling.

The sampling equipment consisted of three clean 6-liter laboratory-certified SUMMA®
canisters equipped with laboratory-certified clean flow controllers. The SUMMA® canisters
were shipped to Environmental Standards’ office and transported to the site for sampling.
Each SUMMA® canister arrived from the laboratory with an internal vacuum pressure of
approximately -30 psia. The flow controllers were calibrated at the laboratory to provide
flow to the SUMMA® canisters at a rate that allows a sample to be collected over a 24 hour
period. Upon completion of sampling, the SUMMA® canister should be just less than full,
such that a slight vacuum pressure remains in the canister. The vacuum provides a method
to check against canisters that may leak during transport to the laboratory following
sampling.

Representatives of Environmental Standards arrived at the facility on the moming of
Saturday, July 20, and proceeded to commence with the sampling effort. The SUMMA®
canisters were fitted with the flow controllers on site and placed in position for sampling.
The canister placed in the basement was positioned near the existing well and in close
proximity to an open container of purge water that was assumed to be removed from the
water table via the well. The remaining two SUMMA® canisters were placed in the Infant
Room and play room, respectively, normally occupied by children and adult care givers as
part of the facility’s day care operations. The rooms were selected based on their locations
approximately directly over the basement.

Once in place, the regulator valves on each of the canisters were tumed to the open
position, and sample collection was initiated. The Environmental Standards representative
then left the premises and returned 24 hours later to close the regulator valves and collect
the canisters for shipment to the laboratory. Each sample was provided a unique identifier
and such information as sample start and stop times and the type of analysis to be
performed. The information was attached to the sample prior to shipment to the laboratory.
The laboratory analyzed the samples for Bromodichloromethane, Chloroform, 1,1-
Dichloroethane, 1,1-Dichloroethene, and 1,1,1-Trichloroethane using gas chromatography.
Only 1,1,1-Trichloroethane was detected in the samples. A summary of the Iaboratory
results is provided in Table 1.

Risk Characterization

An assessment of inhalation exposure to indoor air concentrations of 1,1,1-
Trichloroethane was conducted for daycare workers and children at the Rainbow’s End
Daycare and Activity Center, Salt Point, New York. For the adult daycare worker
scenario, it was assumed that the worker was employed by the daycare facility for 25
years and would be on site for 250 days per year (5 days per week for 50 weeks per
year) and that exposure would occur via inhalation. The child exposure scenario was

o
ENVIRONMENTAL STANDARDS
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based on the assumptions that children might be exposed to indoor air up until school
age (approximately until the child was 6 years old). Although it is unlikely that
daycare workers or children at the facility would be exposed to indoor air
concentrations for eight hours per day over 25 and 6 years, respectively, especially
during the warmer eight months of the year, these conservative assumptions were used
in the risk assessment to ensure protection of human health. Inhalation rates were
obtained from the US EPA Exposure Factors Handbook for moderate activity, 2.5
m’/hr for adult males and 2.0 m’/hr for children. The inhalation intakes were
calculated using the paradigm recommended by the US EPA, and the results were
compared to inhalation RfDs which are estimates of daily exposures that are not likely
to produce human health impacts. The chronic inhalation RfD for 1,1,1-
Trichloroethane was used to estimate hazard for the adult scenario, and a provisional
subchronic RfD was used to estimate the hazard for children.

The Hazard Quotients for adults and children exposed to 1,1,1-Trichloroethane via
inhalation at the Rainbow’s End Daycare Facility were estimated to be 0.01 and 0.002,
respectively. Hazard quotients that are less than 1 are not considered to be of concern
for potential noncancer effects.

Summary of Results

This conservative assessment demonstrates that concentrations of constituents in indoor
air at the Rainbow’s End Daycare Facility do not present unacceptable health impacts.

If you have any questions, please do not hesitate to call at 610-935-5577.
Sincerely yours,

A& Yadepoiasos ;/////

Gerald L. Kirkpatrick, P.G., CGWP Mark Hammaker, P.E.
Managing Director of Geosciences ) Environmental Engineer
and Risk Assessment/Principal

RJF/MKH:hb

cc: Robert J. Fares, Environmental Standards, Inc.

Q
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Table 1
Analytical Results

Sample 01A (bsement)
Compound Detection Limit (ppbv) Amount (ppbv)
Chloroform 0.84 Not Detected
1,1,1-Trichloroethane 0.84 9.8
1,1-Dichloroethene 0.84 Not Detected
1,1-Dichloroethane 0.84 Not Detected
Bromodichloromethane 34 Not Detected

Sample 02A (i fent)
Compound Detection Limit (ppbv) Amount (ppbv)
Chloroform 0.81 Not Detected
1,1,1-Trichloroethane 0.81 Not Detected
1,1-Dichloroethene 0.81 Not Detected
1,1-Dichloroethane 0.84 Not Detected
Bromodichloromethane 32 Not Detected

Sample 03A ( (WHL\
Compound Detection Limit (ppbv) Amount (ppbv)
Chloroform _ 0.96 : Not Detected
1,1,1-Trichloroethane 0.96 Not Detected
1,1-Dichloroethene 0.96 Not Detected
1,1-Dichloroethane 0.96 Not Detected

3.8 Not Detected

Bromodichloromethane

Q
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ATTACHMENT 1



19)sjUBD aEE__w, 191 9 :@

pajoaleq IoN ve SURLIOLI0IOIYDIPOWOIG
pejo8leq 10N ¥8'0 euByIa0I0YIa-2'L
paiosieQ 1oN 80 |UaLB0IOIYT-4 '}
8'6 ¥8°0 suBYIS0IOIYIL | -1 L L
paeleq IoN ¥8°0 wiojoIoND
{aqdd) junoury (aqdd} yui 1eg punodwo)

S Sisketvooied
A. ()

usds [N SWOD $1-0L AOHLIW VI
V10-ZE£2L096 ‘#AI
IPMAvaWsed- [#DH0D ‘HWVN TTdNVS

‘ALT SOIXOL 9Iv

pejosie( JoN fA S QURYIPWOIOYIpOWOIg
Peloajeq 10N 18°0 8UBLIB0IOIYOIQ-2"}
pejoajaq iIoN 180 |uaYla0I0IyAa-L'L
peslaq IoN 180 8URYIB0IOIYOLL-L L'}
Pajoaie( 10N 180 uuojoIolNd
{aqdd} junouiy’ (aqdd) yw 195G punodwo)

uedg nd SW/OD  +1-0L AOHLIW vdd
VT0-TETL096 #AI
WooYy WeIUI-Z#DF0D -GNVN HTdNVS

"ALT SOIXOL 91v




b SHEREIIRNE
._w.m_:uONEEswhw«_Jwuwn>._.hm:_m~coo

pejosleq 10N 8'e auejsWoIOfdIpOLLIOIg
peieleq 10N 96'0 sueyjsoloNOIa-g'L
paosieq 10N 960 susyle0IOOIC-1' |
peosleq IoN 96'0 sUBIR0IONOU -1 L'
pejosieq 10N 960 wiojoIoy0
Aqdd) junouly (Aqdd) 3w 1eq punodwoy

usd§ ing SW/OO $1-0
V€0-7€TL096 #A1
Wooy uor1-¢4#D30D ‘HNVN HTdNVS

‘ALT SOIXOL 91V

pa1daleq loN 0z auBYlaW0IO(YOIPOWOIg
palo9teq 1oN 050 SUBYIS0IONIIG-Z' |
paisieq 10N 050 8UBLIB0IOIYAIA-} '}
palaieq 10N 050 SUBLIEOIOOUL LY
pejoslaq 10N 05°0 wi0j0IOND
(Aqdd) jundiiy (Aqdd) Wy 1eq puncdwody

V0-TE€TLO96 -#AT
Juelg e :HNVN T 1dNVS

‘ALY SOIXOL 91V




ENVIRONENTAL 9607232 -+ Chain of Custody

Project Name: Rainbow's End Daycare Center Report to: Environmental Standards, lc.
} Client: Cavalier Gauge and Electric Co. P.0. Box 911
Project Manager:  David C. Nuber Valley Forge, PA 19482091 |
: ) : . Wi Job #/P.0. #: 96030775.A000 Attn:  David C. Nuber Phone: 610-935-5577
maround time request: Normal Rush: Days Analyses Requested Matrix Codes
me # 610-935-5577 S - Soil
#: 610-935-5583 GW - Ground Water
rele fax # to receive results by fax) Sed. - Sediment
npler(s): Jaime Gonsalves SW - Surface Water
A - Air
O - Other (Specify)
3 <2
deldlsglle
s B E1EEs i S
mple Identification Date Coltected | Time Cottécted |5 S| & |28 b ¢ Remarks
ECH |~ Ootueat fivel) | 72196 [ 110G clal|x Vs Analyze for:
EC w2 Tabaal £o 2196 | 1115 clal 1] x 5.0 M 1) bromodichloromethane,
CCW3— Tl Ao | 72196 | 145 cial 1 lx G100 T~ 2) chloroform,
/23 )70 3) 1.2-dichlorocthane,
{ A1 4) 1, 1-dichlorocthene and
e 5) 1,1, 1-trichloroethane
for all three samplcs.
s Package Deliverables: (Circie all that apply) Rel by: Date: Tinte: Received by: Date: Time: Custody Seal latact?
nta Package Field COC == < |7-22- 26 Ves' Na
2C Summary 3.EPACLP elinquished by: Dates I Time: Recelved by: Date: Time: Custody Seal Intact?
ther{Specify) Yes Neo
. Relinquished by: Date: Time: i - {Recelved for Laborafory by: Date: Thne: Custody Seal Intact?
Lty Yasae [se Ves Na

Environmental Standards, Inc., 1140 Valley Farge Road, PO Box 911, Valley Forge, PA 1 9482-0911 (610) 935_ 557 1






