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RI/AAR: OPERABLE UNIT #2
GROUNDWATER

1.0 INTRODUCTION

This Remedial Investigation / Alternatives Analysis Report is prepared on behalf of American
Cleaners of Middletown, NY for remedial investigation activities performed at 360 Route 211
East, with a Middletown, NY 10940 address (Figure 1-1). American Cleaners has a lease for a
parcel of 0.968 acres identified as Lot 2 on the survey map prepared by Lanc & Tully last
revision June 12, 2009 (Figure 2). The American Cleaners building is located within the former
Caldor Plaza, located in the Town of Wallkill adjacent to the City of Middletown (Figure 1-3).
The 19.26 acre Caldor Plaza site is owned by Wallkill Acquisitions, LLC.

In December 2001, a Voluntary Cleanup Agreement was executed between New York State
Department of Environmental Conservation (NYS DEC), Division of Environmental
Remediation (DER) and American Cleaners, Inc. (Middletown), the Volunteer. As a participant
in the Voluntary Cleanup Program, American Cleaners of Middletown is identified as Site
Number V-00461-3, Index Number W3-0997-01-06. The Remedial Investigation work has been
carried out in compliance with the Draft DER-10 Technical Guidance for Site Investigation and
Remediation (December 25, 2002 and May 3, 2010 revision).

In March of 2009, Mid-Hudson Geosciences took over the consulting work for American
Cleaners and prepared a Remedial Investigation Report (RIR) dated April 10, 2010 and
Remedial Action Selection Report (RASR) dated June 19, 2010 from documents and information
provided by Walter Berninger and his staff at Berninger Environmental, Inc. of 90-B
Knickerbocker Avenue, Bohemia, NY 11716 (Telephone 613-589-6521). Section 1.4 describes
circumstances and work requiring preparation and submittal of this Supplemental RIR.

To satisfy NYS DEC requirements, Jolanda G. Jansen, P.E. of Jansen Engineering, PLLC came
to the project as supervising engineer in 2012.

1.1 Purpose and Scope

This RI/AAR has been prepared on behalf of American Cleaners Middletown to describe and
present the findings of:

Investigation activities completed prior to identification of Operable Units 1 and 2,

On-site remedial investigation activities for Operable Unit 2 Groundwater,

Evaluation of remedial alternatives, and

Recommendation of a remedial strategy selected to address the groundwater contamination
remaining at the Site.
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The physical setting of the American Cleaners building within the Caldor Plaza parking lot area
is characterized with respect to underground and overhead utilities. The hydrogeologic setting of
unconsolidated overburden sediments and water-bearing zones of northward groundwater flow is
defined from study and sampling of soil borings and monitoring wells. Tetrachloroethylene (also
known as PCE or perc) contamination of the environment is defined with soil, soil vapor, and
groundwater sampling under the building and under adjacent parking lots. Sub-slab soil vapor
VVOCs are currently treated with an operating vapor extraction system and PCE contaminants in
soil were removed with excavation and disposal of soils from a spill site by the back door.
Groundwater contaminant locations and exposure pathways are evaluated with respect to human
health.

Groundwater sampling has shown the presence of dissolved Tetrachloroethylene with associated
breakdown products (TCE, 1,2cisDCE) indicating possible digestion of the PCE by natural
bacteria. However, a review of the spatial distribution of PCE over the years of sampling (2003,
2005, 2010, 2012 and 2017) indicates that the central part of the plume has only diminished
about 25 percent over the past 10 years. A groundwater remediation plan is needed to cleanup
the water in a more timely manner. Alternative remedial strategies are evaluated and an effective
method of treatment is recommended.

1.2 Site Description

Even though the address is Middletown, American Cleaners is actually located in the Town of
Wallkill, on the east side of the Middletown City Boundary at 360 Route 211E at the Caldor-
Lloyds Mall (Figure 1-3). The Town of Wallkill is the shopping center for central and western
Orange County because most of the shopping and commercial development in the 1980s to
present has occurred in the Town, which geographically wraps around the northern, northwestern
and northeastern area of the City of Middletown.

The Orange County Real Property Tax map location of the American Cleaners site is designated
as Section 50, Block 2, Lot 36.2 in the Town of Wallkill, NY (Figure 1-3). The American
Cleaners building is located in the Caldor-Lloyds Mall in the northwest corner of the Mall
property. The mall area is on the south side of Route 211 East and is accessible via Schleman
Road. At Route 211, Schleman Road on the south side becomes Silver Lake-Scotchtown Road
on the north side. Upon entering the Mall on Schleman Road, American Cleaners is to the right
(west). The Caldor Mall and American Cleaners are also accessible from Carpenter Avenue.

The Caldor-Lloyds Mall lies on land with a downward slope to the north toward Route 211, so
that the major buildings for Caldor and Lloyds were overlooking the main road and parking areas
were in front of the buildings on land sloping to the north. At the time in 1982 when the
American Cleaners building was constructed, Lloyd’s Store was located less than 0.02 miles
from the northwest corner. Lloyds was an original all-in-one grocery store and department store
under one roof with gasoline and an automotive service department built in the early 1960s.
Lloyds went out of business and by 1994 is not shown on the air photos for the area. The main
Caldor Building is located south and east of American Cleaners facing north toward the mall
road, NYS Route 211. The closed Friendly’s Ice Cream and Restaurant is located to the east
directly in front of the Caldor Building. Caldor went out of business several years ago and the
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majority of the building has been vacant for some time. Neighboring properties include MHV
Credit Union to the east across the parking lot from the front door of American Cleaners.
Previously the MHV Credit Union was located northeast of American Cleaners near the present
location of Carl Jr’s hamburger establishment. To the northwest, Cheeseburger Paradise, and a
former Video Store, (now vacant) were constructed in the 1990s in part of the old Lloyd’s
parking lot. The location of the original Lloyd’s store is now mostly parking lot with another
Bank Building on the west end and a Shop Rite grocery store farther to the west.

During construction of Cheeseburger Paradise and the Video Store, additional fill was used to
raise the elevation of the land surface where the buildings and parking lots are located.
Consequently, the slope between those two buildings and Route 211 is steeper than before and
considerable storm drainage infrastructure was installed to collect sheet runoff from the roof
drains and parking lots. The storm water flows out of a large opening next to Route 211 and the
northeast corner of the Cheeseburger Paradise parking lot and the northwest corner of the MHV
Credit Union parking lot. Another drainage pipe conducts subsurface drainage from American
Cleaners beneath a gully between the parking lots. When the drainage emerges at the surface,
the water flows as a stream a few hundred feet east and then goes under Route 211 and joins a
stream flowing northeast toward Silver Lake (Figure 7). The elevation of Silver Lake is shown
as 518 feet above mean sea level on the USGS Middletown 7.5 minute quadrangle (Figure 1-1).
The ground elevation of the Caldor building is approximately 580 feet and at the American
Cleaners building is about 550 feet above msl.

1.3 Site Environmental History

In 1982, Mr. Halevah designed and constructed a one-story building, specifically for operation of
a dry-cleaning establishment (Figures 1-2 and 1-3). From 1982 to date, the building has been in
continuous operation for dry-cleaning, customer drop-off, and customer pick-up. The design for
dry-cleaning services was planned with a customer counter across the front of the store and five
4-feet deep by 5-feet wide trenches running from the front of the store to the rear. The trenches
are designed to provide maximum hanging capacity on three tiers of clothes rods running from
front to back. The clothes-hanger rods can be reached by the employees to store and retrieve
customers’ garments. Cleaning, washing, drying, steaming and pressing equipment is placed
around the perimeter of the store.

The chemical of concern, Tetrachloroethylene (or tetrachloroethene or perchlorethylene and
known in the vernacular as “perc” or “PCE”), has been used at the Site since 1982.
Unintentional and unregulated releases of PCE began in 1982 when PCE-saturated filters were
placed in the dumpster outside the back of the building for disposal with trash and garbage. The
dry-cleaning processing equipment was updated periodically on the following schedule:

1982-1992 First Generation Equipment

1992-1997 Third Generation Equipment

1997-Present Fourth Generation Equipment
Starting in 1982, the PCE used in dry-cleaning operations was delivered in 55-gallon drums.
The PCE was pumped from the drums into the “washers.” At some time in the 1980s, delivery
of PCE changed to delivery by truck with a hose transferring PCE from the truck to the dry-
cleaning machines. Truck delivery of PCE is similar to that of fuel oil and the driver sets up the
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hose and monitors the operation from the truck. On one delivery occasion, the hose nozzle broke
and an unknown quantity of PCE was spilled on the asphalt near the back door of the building.
The spilled PCE flowed downslope on the parking lot and pooled at the northern curb of the
parking lot about 35 feet away from and parallel to the north wall of the building. The use of
PCE was approximately 75 to 100 gallons per week from 1982 until 1997. Since 1997,
American Cleaners at Middletown has used less than 200 gallons of PCE per year because
“fourth-generation” technology has greatly reduced the use. At some time, the PCE delivery
method changed from tank trucks back to 55-gallon drums, probably coincident with the
installation of “fourth-generation” equipment.

On-Site Spills are summarized below and reports provided in Appendix E.

NYSDEC SPILL NUMBER 9910125. On November 21, 1999, a fire occurred around 5:30 AM
in the left read corner of the building. Cardboard, paper, hangers and fabrics were damaged.
Somehow a spill was reported to NYSDEC at 9:17 AM. However, there was no spill of dry
cleaning chemicals. The spill report was never closed out.

UST Fuel Oil Tank Excavation and Environmental Assessment Phase Il Report was
documented by HRP Associates, assisted by Anson Environmental (April 2000). On March 14,
2000, the old 3000 gallon tank was excavated and replaced with a 1000 gallon tank.

Confirmatory Soil Samples results are provided in Table 1 in Appendix E, Part 3 and
summarized below:
Number of Samples = 4, named UST-east, -west, -south, -bot
Analyses: STARS Semi-Volatiles by US EPA Method 8270C.
Compare Lab results with TAGM 4046 and STARS Memo #1
Table 1 shows no STARS SVOCs detected in sidewall samples.
UST-bot showed Naphthalene 5737 pg/kg and Phenanthrene 9333 ug/kg.
(heavy aromatic hydrocarbons found in fuel oil)
Other compounds were detected above STARS Cleanup Guidelines

Ethylenebenzene 1275 ug/kg
Xylenes 7500 png/kg
Isopropylbenzene 6800 pg/kg

1,2,4-Trimethylbenzene 5500 pg/kg

1,3,5-Trimethylbenzene 11,825 pg/kg

P-isopropyltoluene 5925 pg/kg

Napthalene 7500 pg/kg
Tetrachloroethylene, Trichloroethylene, and cis-1,2-Dichloroethylene
were also found in the confirmatory samples.

NYSDEC SPILL NUMBER 9914516. Since the soil sample concentrations in the bottom of the
tank grave exceeded NYSDEC STARS Memo #1 Guidance values for petroleum, HRP reported
the spill to the NYSDEC Region 3 Spills Unit. The site was then assigned NYSDEC Spill
Number 9914516. The spill file was closed 06/15/2011.
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HRP also installed three monitoring wells (MW1B, MW2, MW3), which are still used for
groundwater monitoring. In soil borings for monitoring well installation and in groundwater
from the new monitoring wells, HRP reported concentrations of Tetracholoroethylene and lower
concentrations of breakdown products, Trichloroethylene and cis-1,2-Dichloroethylene. Tables
2 and 3 give the laboratory results in the report in Appendix E.

1.4 American Cleaners Construction and Site Plan

The construction of the building (Figure 1-2) and use for the past 28 years has involved the
following elements:

* One large open room.

* Underground water supply line installed under the parking lot from the vicinity of the Mall
Entrance on Schleman Road.

* Underground sewer line also installed under the parking lot from the vicinity of the Mall
Entrance on Schleman Road.

 Underground 3000-gallon double-wall heating oil storage tank to the right as one goes out the
back door, in front of the double doors to the boiler room. The tank was removed and replaced
with a 1000-gallon double-wall tank on March 14, 2000..

* Removal of contaminated soil from within and around the first tank excavation.

* Peripheral foundation drainage line around the building with discharge to the storm water
drainage system flowing to the grate about 30 feet from the northeast corner of the building.
Another storm grate is located on the southeast corner of the building connected underground to
the downgradient one near the northeast corner of the building.

 Front parking lot provides for cars to park perpendicular to the front of the building.

* Electric wires are overhead from poles at the street entering the building at the northwest
corner. In November 2009, the telephone lines were installed underground entering the building
at the northwest corner.

* The building was designed and constructed with 5 parallel 4-feet deep and 5-feet wide trenches
in the floor running from front to back of the store. The trenches allow for storage of clothing on
three tiers of hanger racks, which the employees can reach from the floor without a ladder or step
stool.

* Near the back of the trenches, pipes lead from the bottom of the trenches laterally to the
peripheral foundation (orangeburg) drain-pipe. The pipes are sealed closed in the bottom of the
trenches. The design was planned to allow for the potential need to drain floodwaters, if
necessary.

* A similar arrangement of lateral pipes connecting the bottoms of the front of the trenches to
the peripheral foundation drain in the center front of the building. These pipes are also sealed in
the bottom of the trenches.

* The boiler room is located inside the center of the back wall of the building with double doors
opening on the back of the building.

» Two bathrooms are located on the west wall near the back of the building close to the back
door.

* The building has another special design of a shallow trench about two feet wide and three feet
deep along the south, west and north walls of the building. These trenches house pipes to supply
electricity, water, steam, and air to any of the cleaning, washing, drying, steaming, and pressing
machines around the inside of the building walls. These tranches are covered with plywood
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flush with the floor. The covers protect people from falling into the utility trench. To gain
access to the utility distribution system, the plywood covers can be removed.

* In 1997, a shed was constructed on the back west corner of the building for storage.

« A natural gas line was laid underground from Shleman Road to the northside of the American
Cleaners building. Based on 8 air photos shot between 1994 and 2016, we are trying to bracket
the time and location of the installation of the gas line.

1.5 Circumstances Leading to Re-Evaluation of Contaminants at American Cleaners
in Soil, Groundwater, and Soil VVapor

A Soil Vapor Extraction Design Plan was submitted to NYSDEC on November 15, 2011. In
three documents (December 8, 13, and 28, 2012), NYSDEC suggested revisions and
requirements included in a second work plan. The resulting Remedial Action Work Plan
(RAWP) was submitted to NYSDEC in February 2012, the RAWP and approval was reflected in
the Proposed Decision Document (PDD) on February 29, 2012. The PDD (dated March 2012)
was issued for public review with the comment period ending April 5, 2012. No comments were
received.

Based on historical sampling, a Vapor Extraction System was proposed under the blacktop of the
parking lot west of the building. On May 16, 2012 field work commenced with a pilot test to
evaluate the air flow capacity of the subsurface materials in the range of 1 to 5 feet below the
blacktop surface. A 2-inch vapor extraction well was installed and set up to measure flow
between existing monitoring wells with screens in the same vertical interval. During the pilot
test, the subsurface interval of 1.5 to 6.5 feet (in the vadose zone) soils exhibited tightness or
very limited porosity and did not transmit measurable air flow when a vacuum was applied.

Photoionization Detector (PID) measurements of fresh Geoprobe™ core samples were all “0.0
ppm.” Over the full length of the cores obtained from the installation of the VES pilot test well.
As a result, a decision was made to spend the remainder of the day with the Geoprobe™ taking
soil samples, scanning them with the PID and putting them in laboratory glassware and storing
them in a cooler with ice packs for sending to York Analytical Laboratories. The objective of the
change in plans was to determine if the concentrations of Tetrachloroethylene (PCE) have
changed in soil at locations on the map indicating the historical presence of a PCE in soils behind
the building.

Eleven soil samples were obtained from borings placed at equally spaced intervals between the
corner of the dumpster enclosure and the back door. With respect to the chemical of concern
PCE in soil samples collected May 16, 2012, four samples were reported as Not Detected (ND),
two samples were J-flagged (considered estimated concentrations, below reporting limit and
above method detection limit), and the other five samples had measurable concentrations of 9.7,
22, 23, 62, and 230 pg/kg (ppb). When compared with the Part 375 soil cleanup standard of
1300 ppb PCE for unrestricted use, all of the samples were reported as either not detected or at
least one order of magnitude below that standard. Given the new soil data, a vapor extraction
system may not be needed in the soils as previously thought based on old soil samples (2001,
2003, 2009 shown in Table 12 and Figure 1-5.
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As a consequence of obtaining new data indicating that PCE levels in on-site soils are much
lower to non-detect in the proposed area for vapor extraction compared to previous levels, Jansen
Engineering and Mid-Hudson Geosciences decided that the on-site contaminant conditions must
be re-evaluated. To plan and install appropriate remedial actions based on current subsurface
conditions, three work plans evolved for Operable Unit #1, the building and nearby associated
sub-pavement and sub-slab soil and soil vapor. That work and remedial activities are reported in
a Construction Completion Report date October 2017. This document, the RI/AAR addresses
Operable Unit #2 the groundwater upgradient, under and near the building, and downgradient
with groundwater flow to the north toward Route 211 from the American Cleaners Building.
One modification of the groundwater sampling program was to sample the five downgradient
wells north of the building since they are within the northward migrating groundwater PCE
plume (Figure 5-9). A Supplemental RIR presented the laboratory data and associated field
procedures required to assess site conditions and remediate the sub-slab vapors beneath the
building and soil by the back door.

1.6 Summary of Previous Investigations and Reports

Original investigations were conducted at the Site by HRP while replacing an underground
storage tank, excavating soil from the old tank location and installing a tank in a new location.
Both heating oil tank locations were parallel to the back wall of the American Cleaners building.
The old tank was closer to the back door and the new tank is closer to the northwest corner of the
building. Those early reports included:

* Phase I Environmental Site Assessment for Caldor Shopping Center, by HRP Associates
(October 1999).

* Phase II Environmental Investigation Report by HRP Associates assisted by Anson
Environmental (April 18, 2000) included here in Appendiz E.

The RIR prepared by Mid-Hudson Geosciences (2010) was based in part on previous work
documented in the following workplans and reports prepared by Berninger Environmental:

» Site-Specific Health and Safety Plan (Berninger, September 2002)

* Voluntary Investigation Work Plan (Berninger, March 2003)

* Voluntary Cleanup Program Interim Report (Berninger, Nov 2003)

* Voluntary Cleanup Program Report (Berninger, April 2006)

* Supplemental Investigation Work Plan (Berninger, May 2008)

* Proposed Supplemental Investigation Work Plan (Berninger, Sep. 2008)

* Quality Assurance/Quality Control Project Plan stated in Work Plans by Berninger
Environmental, Inc. (date unknown)

The majority of the work proposed in the May 2008 work plan was completed by Berninger prior
to the takeover of consulting tasks by Mid-Hudson Geosciences. At Berninger’s soil boring
locations, soil sampling and installation of monitoring wells were not completed. Mid-Hudson
Geosciences reviewed the work plan and prepared an alternative work plan for NYSDEC review
dated July 22, 2009. The plan was approved and the fieldwork conducted in November 2009.
Eight new monitoring wells were installed at the soil boring locations. A complete round of
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ground water samples was taken in January 2010 as well as soil and sediment samples from the
storm water drainage system next to Route 211.

At the time of the preparation of the April 2010 RIR, the investigative work had consisted of
collection of soil samples, groundwater samples and soil gas samples around the American
Cleaners building and in the parking lots between American Cleaners and the Cheeseburger
Paradise Restaurant and between American Cleaners and the MHV Credit Union Building (the
original location closer to Route 211 at the same elevation as the Cheeseburger Paradise
Restaurant and the vacant Video Store). Ambient air samples and sub-slab gas sample were
taken at the HMV Credit Union Bank, the Cheeseburger Paradise Restaurant and the vacant
Video Store Building (Figure 5-7). The RIR provided summaries and interpretations of that data
for use in selecting appropriate remedial actions. The findings of the RIR (2010) are
summarized in section 5.1.2 below so the data and maps can be compared with new information.

Reports prepared by Mid-Hudson Geosciences included:
* Remedial Investigation Report (April 10, 2010)
* Remedial Action Selection Report (June 19, 2010)

In 2011, NYSDEC required a NYS licensed PE to prepare a Soil Vapor Extraction Design Plan
and subsequently in 2012 a Remedial Action Work Plan. Those two reports were prepared by
Geovation Engineering, P.C of 2016 Route 284, PO Box 513. Slate Hill, NY 10973 and signed
and stamped by Robert Zimmer, P.E. NYS License Number 082496-1 as listed below:

* Soil Vapor Extraction Design Plan prepared by Geovation Engineering, P.C.
(November 15, 2011)

* Remedial Action Work Plan prepared by Geovation Engineering, P.C.
(February 22, 2012)

In May of 2012, the engineering responsibilities were assumed by Jolanda G. Jansen, P.E. (NYS
License Number 068972-1) of Jansen Engineering, PLLC of 72 Colburn Drive, Poughkeepsie,
NY 12603. Reports prepared by Jansen Engineering and Mid-Hudson Geosciences include:

» Remedial Investigation Work Plan: Re-Evaluation of On-Site Contamination
(June 2012)

» Modification to February 2012 Remedial Action Work Plan (September 2012)

* Modification 2 for February 2012 Remedial Action Work Plan (October 29, 2012)

» The Supplemental Remedial Investigation Report (May 2013) presented all of the laboratory
analyses resulting from the work proposed in those three documents and interpretation of the
results in light of on-site contamination and remediation. The report included documentation of
the two remedial actions implemented for Operable Unit #1: (1) Sub-slab VVapor Extraction
System and (2) Excavation and Disposal of Contaminated Soil by the back door.
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1.7 Constituents of Potential Concern (COPCs)

Based on the Site history and investigations listed above, the following include constituents of
potential concern:

Soil: VOCs
Groundwater: VOCs
Soil Vapor:  VOCs

Specifically, Tetrachloroethylene (PCE or perc) is the most prevalent chemical of concern since
it was used in the dry cleaning process. During UST replacement, BETX (benzene,
ethylbenzene, toluene, xylenes) chemicals were found, but most were removed with the soil and
are not detected in groundwater as discussed in Section 1.3. Contamination in the soil and soil
vapor is mostly confined to under the building. Contamination in groundwater is from the
building and downgradient to the north, where the end of the plume is detected in the last
monitoring well MW34.

2.0 SITE PHYSICAL CHARACTERISTICS

The American Cleaners building is located within the former Caldor Plaza, located in the Town
of Wallkill adjacent to the City of Middletown (Figure 1-3). American Cleaners has a lease for a
parcel of 0.968 acres identified as Lot 2 on the survey map prepared by Lanc & Tulley last
revision of June 12, 2009 (Figure 2). The 19.26 acre Caldor Plaza site is owned by Wallkill
Acquisitions, LLC. The 82 by 60 foot American Cleaners building is located on the west side of
the lot and parking spaces cover most of the area in front of the Cleaners.

2.1 Site Topography and Drainage

The entire Caldor Plaza slopes northward from Carpenter Avenue down to Route 211. The
Caldor store building is a gigantic big building at the top of the slope overlooking a huge area of
paved parking lot. Surface water drains on the pavement. There are a few storm water
collection grates with underground drainageways down to a discharge point directly north of the
American Cleaners building. A vegetated gully leads from the parking area near American
Cleaners down to the discharge point on the south side of Route 211. From there the drainage
pathway is a concrete passageway under Route 211 and then eastward under Silver Lake-
Scotchtown Road and continuing eastward under the body shop, exposed at the surface and
flowing to Silver Lake entering the southwest corner of the Lake.

Drainage in the Caldor parking lot tends to seep into and out of the pavement. During and after
storms, some low places remain wet for a day or two. In other locations a few days after a storm,
water seeps out onto the pavement and often evaporates there or freezes in winter. Another
storm water drainage pond lies in the area directly behind (west of) the American Cleaners
Building. Presumably water from the pond enters the subsurface drainage system.
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2.2 Geology & Hydrogeology

Saturated sediments are found within the overburden at the American Cleaners site and PCE
contaminants are confined to the water-bearing zones within the overburden. The thickness of
the overburden increases downgradient from a few feet on the south side of the Plaza to more
than 20 feet at the northern extent of the Plaza area along Route 211. A fence diagram (Figure 4-
1) and a north-south cross section (Figure 4-2) show the relationship of overburden sediments
and water-bearing zones and the potentiometric surface.

2.2.1 Unconsolidated Overburden

Much of the overburden beneath the pavement at Caldor Plaza consisted of glacial sediments,
mainly till and wind-blown silt deposits. The water-bearing zones occur in thin stringers of
glacial pebbles and fractured rock. The water bearing zones are very permeable compared to the
very tight till and silt deposits. Downgradient from the level of American Cleaners, much of the
area was filled in prior to building on the steep slope down to Route 211. Layers of asphalt in
the fill indicate the location of former parking lots.

2.2.2 Bedrock

Bedrock was encountered in only one boring. Black shale was found at a depth of 20 feet below
ground surface in the boring for a Monitoring Well identified at T6. That well was subsequently
paved over when the burger place was built where the former credit union was located. T6 was
sampled a few times before it disappeared.

2.2.3 Hydrogeology

As a result of asphalt deterioration, vertical infiltration of precipitation occurs throughout much
of the parking area at Caldor Plaza. Rainfall and snow melt on the entire parking area supply
surface water to infiltrate and replenish the shallow water-bearing zones in the overburden. The
potentiometric surface lies above the actual water-bearing zone in downgradient locations
relative to the American Cleaners building (Figure 4-2). The water-bearing zones tend to be
deeper and thicken going downgradient. The depth and thickness of the water-bearing zones will
be very important for injecting the remediation materials into the plume to expedite a timely
cleanup.

2.3 Climate

Climate of Orange County in the Mid-Hudson Region of New York State
High and Low Temperature Averages by Month.
Precipitation Averages by Month.
The average US city gets 26 inches of snow per year. The average number of days with any
measurable precipitation is 79. On average, there are 218 sunny days per year in Middletown
(zip 10940), New York. The July high is around 83 degrees.
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Weather: 64°F (18°C), Wind SW at 5 mph (8 km/h), 79% Humidity
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Prevailing winds from West.
Some storms from Atlantic Ocean and Lake Erie and Lake Ontario.

2.4 Population and Land Use

Wallkill is a town in Orange County, New York, United States. The population was 27,426 at the
time of the 2010 census. The Town of Wallkill is centrally located in the county. Interstate 84
crosses New York State Route 17 in the southern part of the town. Wallkill wraps around the
City of Middletown on the north and east sides. The area of the town is 62.82 mi2. The Caldor
Plaza lies in an intense retail district with all kinds of big box stores and shopping along Route
211, north and south of the exits from Route 17.

2.5 Utilities and Groundwater Use

The Site has access to all major public and private utilities, including potable water, sanitary
sewer, and natural gas from underground pipelines entering the building on the north side.


https://www.google.com/search?q=wallkill+new+york+weather&stick=H4sIAAAAAAAAAOMQfsRYyS3w5GKvpFSBkDAXm2NySWZ-nhAnF3t4amJJRmqRUCQXh09-ciJY2FdIkovbrSg1NSmxONU3M0WIi4tDP1ffoNLUwByom8c1rySzpNKvNDcJqJGZi9FASJpLxDOvJLWooCi1BGwGkiQPAPPMHHV-AAAA&sa=X&ved=0ahUKEwifrJiZq9jWAhUJwYMKHe0SD8QQ6BMIvQEoADAX
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Electricity is supplied in 115 and 230 volts via overhead line from a pole to the northwest of the
building. Telephone is supplied from the same pole but underground.

Groundwater at the Site is assigned Class “GA” by 6NYCRR Part 701.15. Currently,

there are no known deed restrictions on the use of groundwater at the Site and there are no
groundwater supply wells on the property. Regionally, groundwater has not been developed
for industrial, agriculture, or public supply purposes. Municipal potable water service is
provided to the Site and surrounding area by the Orange County Water Authority with water
distribution by the Town of Wallkill.

2.6 Wetlands and Floodplains

There are no State or Federal wetlands or floodplains located on the Site. As mentioned above
the storm water from the Site is conducted under two roads and a building and released in a
stream bed to Silver Lake to the northeast.

3.0 REMEDIAL INVESTIGATION APPROACH

Many investigative efforts have been conducted at American Cleaners Middletown over the
many Years of data collection, evaluation, and proposed remediation. The simplest way to look
at those tasks is to review the table of Laboratory reports over the years (Table 1A in this report
and the Supplemental RIR). As shown on Table 1A, all analytical work was conducted by York
Analytical Laboratories of Stratford, CT except for two sets of soil vapor analyses conducted by
Alpha Analytical of Mansfield, MA. Table 1B lists four sampling events, two for soil vapor
and two for groundwater, conducted in 2017, requiring Data Validation.

3.1 Soil Investigation

As part of the reevaluation of Tetrachloroethylene contamination at the Site initiated in summer
of 2013, soil sampling included soil sample collection in the back parking lot up to the back
door, analysis of sub-slab soil from the proposed vapor extraction pit, and sampling during
remediation of the back door soil.

3.1.1 Subsurface Soil Sampling
All samples were tested with a PID and placed in jars for laboratory analysis. Trip blanks and
equipment blanks were part of the quality assurance protocol. The jars were placed in secure

coolers with ice and with chain-of-custody. The laboratory picked up the sealed sample
container the next day and took it to the lab.

3.1.2 Soil Sample Analysis

The laboratory analyzed the soil sample by US EPA Method SW846-8260B for the full list of
Volatile Organic Compounds.
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3.2 Soil Vapor Assessment

Soil vapor samples were collected from under the paving in the parking lot and from beneath the
slab in the building. All soil vapor samples were collected with Summa Canisters with one hour
vacuum withdrawal.  All laboratory soil vapor analyses were conducted with US EPA
Compendium TO14A/TO15. Soil vapor beneath the pavement was proven to not be significant
and no cleanup was required. Sub-slab soil vapor required design and installation of an Active
Vapor Extraction System using a 1 horsepower Regenerative Blower to remove vapors from
beneath the slab and discharge them through activated carbon to the atmosphere above the roof.

3.3 Groundwater Investigation

Several monitoring wells were installed at American Cleaners prior to Mid-Hudson Geosciences
taking over the consultation. Groundwater sampling had occurred in 2003 and 2005.

3.3.1 Monitoring Well Installation and Development

A summary of monitoring well installation is shown in Table 2 originally prepared for the RIR
dated April 2010. When it came time to sample monitoring wells in 2016, it was discovered that
two downgradient wells were paved over. Two new wells were installed. MW34 replaced T7
and MW32 replaced MW28. At the suggestion of NYS DEC, a third new well, MW33, was
installed west of MW32 to determine if PCE is within the groundwater that far west of MW32.
The center of the plume has been estimated to be part way between those two wells.

In 2009, eight additional wells were installed (MW21, 22, 24, 25, 26, 28, 30, and 31).

In 2009, before sampling of the existing and new monitoring wells, all wells were developed to
be sure that as much fine material as possible had been removed from the wells to assure silt-free
samples. At least 10 gallons were pumped from each well. A whale pump was used on the 2-
inch diameter wells and a peristaltic pump was used on the 1-inch wells. The purge water was
taken over to the back door of the building and the American Cleaners personnel disposed of the
water in the “cooker” by vaporization to the outside air.

3.3.2 Groundwater Sample Collection & Analysis

During the January 2010 groundwater sampling event, all known and accessible monitoring
wells were sampled and analyzed for VOCs by US EPA Method SW846-8260 by York
Analytical Laboratories. For the sake of the re-evaluation sampling event as defined in the
RIWP (6/12), five monitoring wells in downgradient locations were selected for sampling to
determine if concentrations were changing with time as shown on Figure 5-9.

Groundwater samples were collected from monitoring wells using the US EPA Low Stress (Low
Flow) Purging and Sampling Procedure for Collection of Ground Water Samples from
Monitoring Wells (US EPA Region 1, July 30, 1996, Revision). A peristaltic pump and new
tubing was used to purge each well prior to sampling. The method produced a limited amount of
purge water while achieving equilibrium of water quality parameters by repeated measurements
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and a very low pumping rate, thereby assuring a fresh representative sample of groundwater
from the surrounding formation. The following steps describe the method:

« At 3-5 minute intervals, depth to water is measured with a water level indicator

* Rate of flow and volume of water pumped is measured with a calibrated 1000-milliliter
cylinder and a watch with second hand;

» Pumping rate of flow is established at 0.1 to 0.4 liters per minute using a variable
speed peristaltic pump with dedicated % inch tubing, pre-measured to the correct
length for each well,

» For the same time interval, water quality parameters are measured including pH,
conductivity, turbidity, dissolved oxygen, temperature, and oxidation reduction
potential. During the purging process, stabilization of field indicator parameters
includes less than the following percentage change over three sets of successive
measurements made with the Horiba:

Turbidity 10%

Dissolved Oxygen 10%

Specific Conductance 3%
Temperature 3%

PH +/- 0.1 units
ORP /Eh +/- 10 millivolts.

* After about 20 minutes, when the water quality parameters usually stabilize, samples
are collected in 40-milliliter glass vials with HCI preservative.

 After measuring those water quality parameters, the purge water is saved for
disposal.

* Purge water was taken to the building and disposal was by evaporation in a distillation
unit on premises.

* Quality Assurance samples were collected as follows: one trip blank originating from
York Laboratories, one equipment blank passed through a length of clean %-inch
polyethylene tubing, matrix spike and matrix spike duplicate samples.

+ All samples were shipped with ice packs and chain of custody to York Analytical
Laboratories for analysis by US EPA Method SW-846-8260B for the full list of
analytes.

« The NYSDEC ASP Category B data package was requested.

» Water Levels were measured and recorded after the completion of sampling.

In addition to the groundwater sampling listed in Table 1 for July 2012 and January 2010, a
recent round of groundwater samples was collected on April 13 and June 6, 2017 (Table 2). The
second sampling event was delayed form April to June because the monitoring wells, which
were paved over, required replacement and development.

3.3.3 Groundwater Elevation, Flow, and Gradients
After groundwater sampling in January 2010, a rotary laser was used to establish the elevation of

all 25 monitoring wells. The elevations of the potentiometric surface of groundwater were
mapped to show the groundwater gradient (Table 3A and Figure 4-5, RIR, April 2010).
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Groundwater was generally found to flow from south to north, flowing into a funnel shape area
downgradient from the American Cleaners Building with flow centered under the grassy area
between the Cheeseburger Paradise and Credit Union Buildings. The North-South Cross Section
shows the gradient of the potentiometric surface at a ratio of 19 feet vertical drop over a
horizontal distance of 470 feet resulting in a gradient of 0.0404. The potentiometric surface has
a steeper gradient than the land surface as is easily seen when comparing the land and
potentiometric surfaces and observing that the water surface goes deeper as the land surface
slopes to the north (Figure 4-2).

In August 2017 a third survey was conducted by Lanc & Tully to provide geographic coordinates
and elevations of the top of monitoring wells (Table 3B and Figure 3). For all eleven wells in
both surveys, the elevation differences have an average value of 0.12 inches.  Given the length
of time between the two surveys and the high traffic volume of trucks with greater weights
behind the building, it is quite possible that the elevations may have changed. Most interesting is
the that the elevation of T-5 was precisely the same value to the nearest hundredth of a foot. T-5
is located in the grassy area where there is no traffic (Figure 4-5).

3.4 Storm Sewer Assessment and Investigation

Based on inspection of historical air photos from Google Earth Pro, after the huge Lloyd
Shopping Area was demolished, by April 2001 a storm drainage detention pond was placed
south of the Cheeseburger Paradise building on the opposite side of the road running between
plaza areas. Sometime between April 2004 and October 2006, the pond was moved farther south
to a location directly behind the American Cleaners Building. It is difficult to see because there
are trees and brush along the property boundary. These ponds were both designed to collect
storm water runoff draining downhill from Carpenter Avenue northward toward Route 211.

In the earliest survey of Caldor Plaza (Lanc and Tully, June 2008, Revised 2009, Figure 2), there
are many storm water drainage grates located in the parking lots labeled “CB” next to a square
symbol. The “CB” symbols seem to be in a line from the south end of the sidewalk in front of
American Cleaners going north toward the CB in the north driveway to a grate in the grassy area
to two grates on either side of the entry road from the Shop Rite Plaza to the west. As mentioned
above in Section 2.1, surface water drains on the pavement. There are a few storm water
collection grates with underground passageways down to a discharge point directly north of the
American Cleaners building. A vegetated gully leads from the parking area near American
Cleaners down to the discharge point on the south side of Route 211. From there the drainage
pathway is a concrete drainageway under Route 211 and then eastward under Silver Lake-
Scotchtown Road and continuing eastward under the body shop exposed at the surface and
flowing to Silver Lake entering the southwest corner of the Lake.

Unless surface runoff containing Tetrachloorethylene flowed into a catch basin (CB) grate, it is
not likely any contamination from the American Cleaners operations would enter the under-
ground stormwater system. At one time there was a monitoring well near the grate to the
northeast of the building, but subsequently it was destroyed by heavy traffic. Water collected in
July 2003 from MWSSD showed no VOC:s as listed on Table 10 and Figure 4-5.
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Sediments and stream water were measured in the east-flowing stream running along the south
side of Route 211. The origin of all the stream flow is unknown; however, the 2014 Lanc and
Tully Survey (Figure 3) for the Caldor Plaza shows an underground stream emerging there and
extrapolation of groundwater along the North-South Cross Section (Figure 4-2) of American
Cleaners shows the groundwater from under the Site emerging into the stream. Sampling in
January 2010 showed no VOCs on the sediments or in the stream water (samples SW1, SW2,
Sed1, Sed2 on Table 17 and Figure 5-18).

3.5 Field Specific Quality Assurance / Quality Control Sampling

For each set of samples sent to the laboratory, if appropriate, trip and equipment blanks,
duplicate samples, matrix spike, and matrix spike duplicate samples were sent to New York
State-certified laboratory and the NYSDEC ASP category B quality assurance data package and
Electronic Data Deliverable (EDD) Excel data files were requested from the lab as deliverables.
Such EDD files will be submitted to NYSDEC for inclusion in the EQuIS database as an
accessory to this report.

Data Validation is a second step in QA/QC procedures in which a qualified independent
laboratory chemist reviews all of the laboratory procedures quantified and qualified in the
NYSDEC ASP Category B QA Data Package prepared by the analytical laboratory. The data
validator provides the DUSRs defining the usability or limitations of the use of data in regulatory
compliance.

If any samples are classified as not passing the usability test, one can ask questions of the Data
Validator with respect to the specific situation and the bearing of the result on the project use of
the data.

3.6 Data Usability Summary Reports

Nine sets of samples were collected from the American Cleaners Middletown site (Table 1)
between January 2010 and November 2012. Each set of samples was analyzed by a NYS-
certified laboratory, most by York Analytical Laboratories in Stratford, CT and one set by Alpha
Analytical in Mansfield, MA. For each set of samples, a laboratory report was provided in three
formats: regular lab report in pdf, NYSDEC ASP category B pdf, and NYSDEC EDD
(electronic data) in Microsoft Excel format. Each file was available for each data set with the
exception of an EDD file for the groundwater sampling event of January 2010. That format was
not required by NYSDEC until a later date and the lab did not have the data in a format which
could be converted without intense manual labor.

All data sets were sent to Mr. Michael Fifield at EnviroAnalytical in Utica, NY for data
validation. Also he agreed to facilitate input of the EDD files into the NYSDEC EQuIS
database.

In 2017 four additional data sets from York Analytical Laboratories were submitted to Ms.
Nancy Potek for data validation and Data Usability Summary Reports (DUSRs). The validation



Remedial investigation / Alternative Analysis Report: Operable Unit #2 Groundwater page 25
American Cleaners Middletown, Jansen Engineering, PLLC and Mid-Hudson Geosciences, January 10, 2018

tasks involved a review of the summary form information and sample raw data, and a limited

review of associated QC raw data. Specifically, the following items were reviewed:
e Data Completeness

Laboratory Case Narrative

Custody Documentation

Holding Times

Surrogate and Internal Standard Recoveries

Trip/Method Blanks

Laboratory Control Samples (LCS)

Field Duplicate Correlations

Matrix Spike Recoveries and Duplicate Correlations

Instrumental Tunes

Calibration Standards

ICP Serial Dilution Evaluations

ICP Interference Check Samples

Method Compliance

Sample Result Verification

All of the DUSRs are provided in an Appendix to this report. With respect to groundwater
testing at American Cleaners Middletown, there were no samples classified as not useable for
site regulatory compliance.

3.7 NYSDEC EQuIS Deliverables

EQuIS is an environmental data management system selected by the NYSDEC to

manage all of their environmental, geotechnical, and limnological data. As of April 2011, all
investigation and post-cleanup monitoring data submitted to the Division of Environmental
Remediation (DER) under a remedial program (i.e., State Superfund, Brownfield Cleanup
Program, Environmental Restoration Program, Petroleum Spills, Voluntary Cleanup
Program, or Consent Order) must be concurrently entered into New York State’s designated
EQuIS Database in Electronic Data Deliverable (EDD) format. This necessitates upload of
the laboratory analytical results as well as the geographic location (survey coordinates) of the
sampling points. Both data validators, Mr. Michael Fifield and Ms. Nancy Potek provided all of
the the laboratory data sets to NYS DEC in the EQuIS Deliverable format.

3.8 Site Mapping

The monitoring wells near the American Cleaners Building had been surveyed by the previous
consultant. When new monitoring wells were installed in 2009, a survey was conducted in 2010
to obtain the elevations of each of the new wells and the T-series of monitoring wells which had
not been surveyed. The distances of wells from known objects were measured and plotted on
copies of the original survey map and air photos to prepare accurate basemaps.

As mentioned above, in August 2017, Lanc and Tully was hired to provide the Northing and
Eastings and elevations of the significant monitoring wells and coordinates for the corners of the
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building (Table 3B and Figure 3). The new information was used to prepare a new set of
basemaps.

The basemaps have been used to plot the potentiometric surface of the groundwater and the PCE
plume concentrations measured in monitoring wells (Figures 4-5, 5-9, 5-18).

4.0 REMEDIAL INVESTIGATION FINDINGS

Since this report is primarily concerned with Operable Unit #2, the groundwater at American
Cleaners Middletown, those findings will be described in detail. The soil and soil vapor findings
are primarily in Operable Unit #1 and are described in the Construction Completion Report, so
those findings will be abbreviated in this report.

4.1 Soil

The soils collected from under the parking lot at former hot spots under the blacktop outside the
and behind the building in May and July 2012 resulted in one shallow sample at one location
(Sample ACMS12S) exceeding the SCS for PCE of 1300 pg/kg (ppb). That sample, ASCM12S,
by the back door showed a concentration of 3900 ppb PCE plus 47 ppb TCE, which is greater
than the SCS of 1300 pg/kg. However, the deeper sample (3 feet below blacktop surface) at the
same location, ASCM12D, had a concentration of 210 ppb for PCE.

At three feet deep and 9 feet from the two building walls, sample ACMS11 forms a square area
of 9 by 9 feet by 3 feet deep yielding 243 cubic feet or 9 cubic yards of soil to excavate.
Removal and disposal of the contaminated soil was the selected remedy because it would
permanently remove the soil from the area and no additional treatment was needed because
confirmatory samples on the sidewalls and bottom of the excavation were sampled and found to
be “clean.”

Sub-Slab soil samples were obtained after three extraction points were installed in the area of the
highest PCE concentratonsdetected in sub-slab soil. The central location at XP2 was enlarged to
a 6-inch diameter boring and two soil samples were collected and analyzed on September 27,
2012.The different concentrations of PCE indicates that the highest value (1,200,000 pg/kg) is
near the top of the soil underlying the slab (15 inches below the floor) and far less (820 ug/kg)
has seeped deeper into the soil (25 inches below the floor).

4.2 Soil Vapor

With Summa canister testing of soil vapors in August 2012, PCE vapors beneath the blacktop at
locations SG25 and SG11 were significantly lower than reported as “Hot Spots” in November
2005 and June 2003, respectively. PCE concentrations were below the NYSDOH guidance
value of 15 ppbV or 100 pg/m®. Because the concentrations of PCE vapor in those two parking
lot locations were an order of magnitude lower than the NYSDOH guidance value, there is no
need for remediation in the locations of sampling points SG25 and SG11 (Table 16).
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The sub-slab Summa Canister sampling on August 14, 2012 from extraction point XP2 (Figure
5-10) was shown by US EPA Method TO-15 laboratory analysis to contain 27,200 pg/m* PCE
compared to 20,000 pg/m? detected in a nearby sample SSV-1 collected on November 19, 2005.
Those concentrations indicated the need for a sub-slab vapor extraction system to remove
volatile organic compounds from the inter-granular pores of the gravel beneath the slab. By
removing the volatile gases from the pore space with a regenerative blower, the vapor pressure
will be lowered and more VOCs will volatilize and continue to flow through the treatment
system. Construction of the sub-slab vapor extraction system and performance tests are provided
in the Construction Completion Report.

4.3 Groundwater

Groundwater sampling has occurred on five occasions at American Cleaners Middletown: July
2003, December 2005, January 2010, July 2012, and April-June 2017. The presence of
Tetrachloroethylene breakdown products of Trichloroethylene and cisl1,2-Dichloroethylene in
the groundwater samples seemed to be an indication that natural breakdown of PCE was
occurring in the groundwater.

4.3.1 Downgradient Groundwater Sampling

On Figure 5.5 (RIR, 04/10/10), concentrations of PCE and breakdown products are shown next
to each monitoring well from the January 2010 sampling event. Five monitoring wells in
downgradient locations were selected for sampling shown by circles on Figure 5-9.
Groundwater samples from the five wells and quality assurance samples (matrix spike, matrix
spike duplicate) were collected on July 11, 2012. Laboratory results are shown on Table 17 and
Figure 5-9 for the 2010 and 2012 monitoring well sampling events.

Laboratory results from the 2010 and 2012 groundwater samples were compared to evaluate the
potential for contaminant degradation by natural attenuation.

4.3.2 Comparison of Laboratory Results of Five Groundwater Sampling Events

For the measured concentrations of PCE and breakdown products in the five groundwater
sampling locations, the order of magnitude was unchanged from 2010 to 2012, except in
monitoring well T5 where the concentrations of PCE, cis12DCE and TCE increased by one order
of magnitude. In well MW?26 the concentration of 2600 (2010) and 2200 (2012) ppb PCE are the
highest concentrations observed on-site.  Directly downgradient from well MW26, well T7
exhibited values below the 5 pg/L groundwater standard for VOCs with 1.0 J in 2010 and 4.0 J
in 2012. In those samples, those concentrations were the measurements for dis12DCE, a
breakdown product of PCE. The "J" flag indicates that the analyte is detected below the
reporting limit but greater than the method detection limit (MDL). Therefore, "J" flagged values
are considered estimates. In other words, as groundwater flows downgradient, the last
monitoring well in which PCE is detected is MW28 with 270 (2010) and 250 (2012) pg/L. In all
five wells, except T7, dis12DCE and TCE were detected, except in MW28 where TCE was not
detected.
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The contour map of the PCE concentrations is virtually unchanged for the two sampling events.
The important feature of the pattern of concentrations is that the end of the plume is located
between MW28 and T7. Both sets of groundwater sampling events support this conclusion.
Because the downgradient extent of the plume has been identified no farther drilling is
recommended. Groundwater sampling is appropriate to monitor degradation of chlorinated
solvents in the five downgradient wells.

The existing “Plume” is approximately 350 feet long and width of approximately 50 feet near the
south side of the American Cleaners Building. The injected treatment fluid will have to come in
contact with groundwater with low concentrations of dissolved PCE in the 4-foot thick
transmissive water-bearing zone over an area of 17,500 square feet or a volume of 70,000 cubic
feet of sediments with a porosity of perhaps 10 percent containing groundwater. By examining
the North-South Cross Section (Figure 4-2), one can see that the depth of the top of the plume or
the transmissive water-bearing zone increases from south at about 5 feet near the building to
about 10 feet at the location of MW34 in the Carl’s Jr. Parking Lot.

4.4 Storm Water/Sediment

As stated above: Sediments (SED1 and SED2) and stream water (SW1 and SW2) were sampled
in the east-flowing stream running along the south side of Route 211. The origin of all the
stream flow is unknown; however, the 2014 Lanc and Tully Survey (Figure 6) for the Caldor
Plaza shows an underground stream emerging there and extrapolation of groundwater along the
North-South Cross Section of American Cleaners shows the groundwater emerging into the
stream. Sampling in January 2010 showed no VOCs on the sediments or in the stream water.
Sampling locations are shown on Figure 4-5 near the top of the page.

4.5 Summary of Remedial Investigation Findings

Soil and soil vapor contamination are described above in sections 4.1 and 4.2. Remediation of
PCE contamination in those media is described in detail in the Construction Completion Report
(October 2017) and the Supplemental RIR (May 2013).

PCE contamination in groundwater is described in this report. The plume has not been
degrading naturally in spite of the presence of PCE breakdown products in many groundwater
samples as quantified in time and space in Table 17 and Figures 5-18. For that reason, a more
speedy remediation is required and proposed in the Remedial Action Work Plan associated with
this document.

5.0 FATE AND TRANSPORT OF SITE CONTAMINANTS

Analytical results for sampling of soil, soil vapor, and groundwater are considered in conjunction
with physical characteristics of the Site to evaluate the fate and transport of contaminants of
potential concern within the Site media and air. The mechanisms by which chlorinated solvent
contaminants can migrate to other areas or media as well as potential exposure pathways are
described below.
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5.1 Fugitive Dust Generation

Volatile and non-volatile chemicals present in soil can be released to ambient air as a result of
fugitive dust generation. The majority of the Site is covered by the building, asphalt parking
lots, a concrete slab by the back door (Figure 7). For that reason, there are no areas where soil or
fill is exposed to the air. Future redevelopment or use of the Site is unlikely to be very different
in terms of land cover. The location in the commercial plaza will assure an industrial or
commercial land use into the foreseeable future. Since the soil samples tested in the back
parking area resulted in concentrations below unrestricted SCOs for chlorinated solvent
contaminants, those soils are considered “clean.” In the area right by the back door where PCE
contamination was higher, the contaminated volume of soil was removed and disposed of at an
appropriate landfill. The excavation was backfilled with item four and a concrete slab was
poured just below the level of the back door threshold. Therefore, generation and migration of
fugitive dust is not a relevant pathway of exposure given the current and future land use
(commercial) as long as paved asphalt and concrete paving, buildings, and vegetated areas across
the Site are maintained.

5.2 Volitilization

Volatile chemicals, when present in soil and/or groundwater at elevated levels, may be released
to ambient air or building indoor air through volatilization from or through the soil pore space.
Volatile chemicals typically have a low organic-carbon partition coefficient (Koc), low
molecular weight, and a high Henry’s Law constant.

Chlorinated VOC:s in soil and groundwater below the building are captured by the sub-slab vapor
extraction system which vacuums vapor from the permeable gravel layer below the slab through
an extraction point with a 1-horsepower regenerative blower. Concentrations of VOCs have
been shown to be diminishing by testing at 4 extraction points through the slab. The VES is
intended to remain operating until the soil vapor hazard is reduced to below NYSDOH guidance
values.

The dry cleaning establishment has an independent contractor test the ambient air in the working
environment on an annual basis. All records have indicated that the air meets OSHA
requirements. Such testing indicates that use of PCE and potential migration of sub-slab soil gas
are not endangering the employees.

Outdoors under the asphalt parking areas, VOCs were not detected in soil at concentrations
above RRSCOs; therefore the soil to air pathway is not relevant.

Tetrachloroethylene and other chlorinated breakdown products exist in the groundwater plume
downgradient from the building in concentrations exceeding Class GA GWQSGVs. For that
reason, groundwater to air may be a relevant pathway until the groundwater is remediated.

The proposed in-situ remedy should reduce VOC concentrations to below standards in less than a
few years.
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5.3 Surface Water Runoff

As mentioned in section 3.4, on the earliest survey of Caldor Plaza (Lanc and Tully, June 2008
Figure 2), there are many storm water drainage grates located in the parking lots labeled “CB”
next to a square symbol. The “CB” symbols seem to be in a line from the south end of the
sidewalk in front of American Cleaners going north toward the CB in the north driveway to a
grate in the grassy area to two grates on either side of the entry road from the Shop Rite Plaza to
the west. Generally, storm water runoff does not have to travel far to reach a catch basin and be
swept away in the underground pipeways. Because the Site is covered with asphalt, the building,
and a grassy area, there are virtually zero opportunities for erosion and transport of contaminated
soil or sediments. If such material was entrained in runoff, there would be two potential fates:
deposition on the asphalt as stormwater infiltrates or transport into the stormwater sewer system.
On the pavement, any VOCs would likely volatilize from the sediment into the air. In the sewer
system, the material would be collected in a grit chamber or settling basin.

Also there are many areas on the parking lots where the stormwater infiltrates into the blacktop
and sediments below. Likewise, there are some locations where the shallow water seeps out into
the parking lot. These exchange areas between surface and groundwater exchange seem to be
controlled by the topography, the volume of runoff present, and the permeability of the substrate.

5.4 Leaching

Leaching refers to chemicals present in soil migrating downward to groundwater as a result of
infiltration. Because the majority of the Site is covered with impermeable surfaces that limit
surface water infiltration, leaching is a process not likely to create a migratory pathway for
chlorinated solvents.

5.5 Groundwater Transport

As shown in the fence diagram and north-south cross section as well as water table flow and
PCE plume maps, groundwater transport is moving chlorinated solvents from the area of the
American Cleaners building downgradient to the north through permeable layers within the tight
overburden till with very low permeability. The end of the plume has been detected at the
location of T7 in the January 2010 and July 2012 and at MW34 in June 2017 sampling events.
The projection of the potentiometric surface of the groundwater and correlation of the
hydrostratigraphic transmissive water-bearing zone indicate that the north-flowing groundwater
discharges into the east-flowing stormwater stream at the base of the hill on the south side of
Route 211.

At last groundwater sampling event (June 2017), the center of the PCE plume at MW 26 shows a
concentration of 2300 pg/L, which has only decreased by 300 pg/L from the first sampling at
2600 pg/L in January of 2010.  The original interpretation that natural degradation was
occurring within the plume is clearly not an effective remedy in the total VOC concentration
reaching the Class GA GWQSGV of 5 pg/L. For that reason, a more effective in-situ remedy
was deemed necessary.
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The Site and surrounding area are serviced by municipal (supplied) water service, with no
evidence of potable wells in the area. As such, groundwater transport off-site is considered a
relevant migration pathway; however, contaminants present would not reach receptors at
significant exposure point concentrations. Laboratory analyses of two samples of the storm
water stream at the base of the hill on the east side of Route 211 showed VOCs as “ND” in
January 2010.

5.6 Exposure Pathways

Based on the fate and transport analysis provided above, the pathway through which
contaminants detected on-site could potentially migrate to other areas or media under the current
use scenario are: volatilization and groundwater transport.

Under the future use scenario, it is unlikely that site-related contaminants would reach off-site
receptors at significant exposure point concentrations based on the: proposed remedial measures;
anticipated Environmental Easement that will restrict groundwater for potable use; and active
sub-slab vapor extraction system; and NYSDEC/NYSDOH requirements for a Site Management
Plan that addresses future site use and potential redevelopment.

6.0 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT

The purpose of a Qualitative Human Health Exposure Assessment (or the exposure assessment)
is to evaluate and document how people might be exposed to site-related contaminants, and to
identify and characterize the potentially exposed population(s) now and under the reasonably
anticipated future use of the Site. To evaluate if an exposure pathway exists, the exposure
assessment must assess the quality, representativeness and adequacy of the available data. For
instance, field data quality, laboratory data quality, and sampling designs need to be appropriate
to meet data quality objectives (e.g., detection limits and minimum reporting limits must be
appropriate for the evaluation of human exposures).

6.1 Receptor Population

The receptor population includes the people who are or may be exposed to contaminants at a
point of exposure. The identification of potential human receptors is based on the characteristics
of the Site, the surrounding land uses, and the probable future land uses. The Site is currently
occupied by American Cleaners within one 60 by 82 foot one-story building. Under current Site
use conditions, receptors would include business customers, dry cleaning and laundry workers,
and construction/maintenance workers that may be employed to perform work on the property.
Customers might be comprised of adolescents and adults, whereas indoor and outdoor
construction/maintenance workers would be limited to adults. The reasonably anticipated future
use of the Site is for a restricted-commercial purpose, which is consistent with current Site use,
surrounding property use and zoning. Exposed receptors under the future use scenario may be
comprised of indoor workers, outdoor workers (e.g., groundskeepers or maintenance staff), and
construction workers who may be employed at or perform work on the property. Site
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visitors/customers may also be considered receptors; however, their exposure would be similar to
that of the indoor worker but at a lesser frequency and duration. Therefore, consideration of the
indoor worker is conservatively protective of the Site visitor.

6.2 Contaminant Sources

The source of contamination is defined as either the source of contaminant release to the
environment (such as a waste disposal area or point of discharge) or the impacted environmental
medium (soil, air, biota, water) at the point of exposure. Original sources of contamination
include disposal of dry cleaning cartridges in the dumpster area, a spill of bulk delivery of dry
cleaning liquid when the tank truck hose broke by the back door, and possible spill inside the
building on the south side.

6.3 Contaminant Release and Transport Mechanisms

The releases of Chlorinated VOCs described above led to contamination of the following media.

e Contaminated soil by the back door was remediated by excavation and disposal in an
approved landfill.

e Sub-slab soil and soil vapor are constantly in a state of remediation by the active soil
vapor extraction system using a 1 horsepower Regenerative Blower to remove the
vapors from an extraction point and exhaust them through an activated carbon
treatment canister with discharge to the atmosphere above the rooftop.

e The top of groundwater plume lies from about 6 to 12 feet
below ground surface as measured in monitoring wells increasing from the building
downgradient to the north near Route 211. The thickness of the transmissive water-
bearing zone is approximately 4 feet as shown in the North-South Cross Section
(Figure 4-2). The chlorinated VOCs reached the groundwater by infiltration from
spills on the land surface and possibly by spills within the building reaching the soil
under the building.

6.4 Points of Exposure

The point of exposure is a location where actual or potential human contact with a

contaminated medium may occur. The two exposure points are generally exposure to the (1)
sub-slab soil vapor contaminants if they were to enter the building or migrate outside of the
building footprint and (2) dissolved or vapor contaminants in groundwater if somehow accessible
in the plume under the building, parking lots, and areas of vegetation.

6.5 Route of Exposure
The route of exposure is the manner in which a contaminant actually enters or contacts the body
(e.g., ingestion, inhalation, dermal absorption). Based on the types of receptors and points of

exposure identified above, potential routes of exposure are listed below:

Current Use Scenario
= Indoor Customer/ Worker: Inhalation
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= Construction and Outdoor Worker: Skin Contact, Inhalation and Incidental Ingestion
Future Use Scenario

= Indoor Customer/ Worker: Inhalation

= Construction and Outdoor Worker: Skin Contact, Inhalation and Incidental Ingestion

6.6 Exposure Assessment Summary

Based on the above assessment, the potential exposure pathways for the current and future use
conditions are listed below.

Indoor Customer/ Worker: Inhalation

As stated above: “Sub-slab soil and soil vapor are constantly in a state of remediation by the
active soil vapor extraction system using a 1 horsepower Regenerative Blower to remove the
vapors from an extraction point and exhaust them through an activated carbon treatment canister
with discharge to the atmosphere above the rooftop.”

The dry cleaning business has been under the same management since 1982 and has complied
with work space ambient air testing on a regular basis. There is no evidence of migration of soil
vapor through the building concrete slab. This exposure pathway is incomplete because there is
no evidence of vapor passage through the slab except through the vapor extraction point which is
the remedy.

Construction and Outdoor Worker: Skin Contact, Inhalation and Incidental Ingestion

As stated above: “The top of groundwater plume lies about in the groundwater from about 6 to
12 feet below ground surface as measured in monitoring wells increasing from the building down
gradient to the north near Route 211. The thickness of the transmissive water-bearing zone is
approximately 4 feet as shown on the North-South Cross Section (Figure 4-2). The chlorinated
VOCs reached the groundwater by infiltration from spills on the land surface and possibly from
spills within the building reaching the soil under the building.”

A worker would have to make contact with the groundwater which is not exposed at the land
surface to complete the exposure pathway. The groundwater is not known to be accessed by any
wells, except for the monitoring wells. For that reason the human exposure to the contaminated
groundwater is unlikely except for some excavation activity. Another exposure point has been
pointed out as contact with water in the stormwater drainage stream at the north edge of the Mall
property on the south side of Route 211. Based on projected groundwater flow, the transmissive
water-bearing zone discharges in the base of the stormwater drainage stream. Theoretically,
human exposure could occur by contact with the water in the stream. However, the end of the
plume has been shown to be at least 60 feet upgradient from the stream (Figure 4-5). Such
activities will be addressed under the Site Management Plan with easements, deed restrictions,
and institutional controls.
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7.0 REMEDIAL ALTERNATIVES ANALYSIS

The purpose of remedy selection is to identify, evaluate and select a remedy or alternative
remedies to address the analytical chemical nature of contamination and the associated media,
identified in Operable Unit #2 groundwater at the American Cleaners Middletown site. The
steps to remedy selection are described in DER-10 and followed here.

7.1 Remedial Action Objectives

The remedial actions for American Cleaners must satisfy Remedial Action Objectives
(RAOs). RAO:s are site-specific statements that convey the goals for minimizing
substantial risks to public health and the environment. Specifically the following
appropriate RAOs have been defined as:

Groundwater RAOs

e Prevent ingestion of groundwater containing contaminant levels exceeding
NYSDEC Class GA GWQS/GVs or with visual/olfactory evidence of impact.

e Prevent contact with, or inhalation of, volatiles emanating from contaminated
groundwater.

e Prevent degradation of on-site and off-site water quality.

7.2 General Response Actions

General Response Actions (GRAS) are broad classes of actions that are developed to
achieve the RAOs and form the foundation for the identification and screening of remedial
technologies and alternatives.

The GRAs available to address the RAOs for groundwater include:
Monitored natural attenuation

Institutional controls

Engineering controls

Treatment (e.g., in-Situ or ex-situ)

For groundwater at American Cleaners Middletown natural attenuation will not remediate the
chlorinated VOCs in the groundwater in a timely manner. For that reason in-situ remediation is
under consideration as an active aggressive treatment. Institutional controls may be included in
the Site Management Plan after the active in-situ treatment is implemented.

7.3 Standards, Criteria, and Guidance

According to DER-10 Section 1.3(b)71, Standards, Criteria, and Guidance (SCGs) mean
standards and criteria that are generally applicable, consistently applied, and officially
promulgated, that are either directly applicable or not directly applicable but are relevant and
appropriate, unless good cause exists why conformity should be dispensed with, and with
consideration being given to guidance determined, after the exercise of scientific and
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engineering judgment, to be applicable. This term incorporates both the CERCLA concept
of “applicable or relevant and appropriate requirements (ARARs)” and the USEPA’s “to be
considered (TBCs)” category of non-enforceable criteria or guidance. For purposes of this
Guidance, “soil SCGs” mean the SCOs and supplemental soil cleanup objectives (SSCOs)
identified in 6BNYCRR 375-6.8 and the Commissioner Policy CP-51 on Soil Cleanup
Guidance (Ref. 14).

Additional discussions concerning the specific chemical-, action-, and location specific
SCGs that may be applicable, relevant, or appropriate to remedy selection at the Site

are presented below. In each case, the identified SCGs are generally limited to regulations or
technical guidance in lieu of the environmental laws from which they are authorized, as the
laws are typically less prescriptive in nature and are inherently considered in the regulatory
and guidance evaluations. Table 9 summarizes the SCGs by media that may be applicable

or relevant and appropriate to the Site.

The SCGs listed under groundwater in Table 9 define groundwater standards, which are relative
to the proposed remediation under consideration in this document. Selection of an alternative for
treatment of the PCE plume to bring contaminant concentrations down to comply with the water
quality standards for Class GA groundwater is the objective of this evaluation.

7.3.1 Chemical-Specific SCGs

Chemical-specific SCGs are usually health- or risk-based concentrations in environmental media
(e.g., air, soil, water), or methodologies that when applied to site specific conditions, result in the
establishment of concentrations of a chemical that may be found in or discharged to the ambient
environment. The determination of potential chemical-specific SCGs for a site is based on the
nature and extent of contamination; potential migration pathways and release mechanisms for
site contaminants; reasonably anticipated future site use; and likelihood that exposure to site
contaminants will occur.

Previous sampling events included the collection and analysis of subsurface soil/fill, sub-slab
soil vapor and groundwater samples. One of the remedial alternatives to be assessed for the Site
is in-situ cleanup for groundwater. This approach requires institutional controls (e.g.,
groundwater and land use restrictions, Site Management Plan, and Environmental Easement) and
engineering controls (e.g. active regenerative blower sub-slab vapor extraction system

in the existing building) as components of the final remedy to reduce future potential exposure to
impacted soil/fill, soil vapor and groundwater.

7.3.2 Location-Specific SCGs

Location-specific SCGs are restrictions placed on the concentration of hazardous substances or
the conduct of activities solely because they are in a specific location. Some examples of these
unique locations include floodplains, wetlands, historic places, and sensitive ecosystems or
habitats. The location of the Site is a fundamental determinant of its impact on human health and
the environment. American Cleaners Middletown Operable Unit #2 site is not located in any
such sensitive environs.



Remedial investigation / Alternative Analysis Report: Operable Unit #2 Groundwater page 36
American Cleaners Middletown, Jansen Engineering, PLLC and Mid-Hudson Geosciences, January 10, 2018

7.3.3 Action-Specific SCGs

Action-specific SCGs are restrictions placed on particular treatment or disposal

technologies. Examples of action-specific SCGs are effluent discharge limits and hazardous
waste manifest requirements. Neither condition applies to groundwater conditions at American
Cleaners Middletown Operable Unit #2.

7.4 Evaluation of Alternatives

In addition to achieving RAOs, NYSDEC’s Voluntary Cleanup Program calls for remedy
evaluation using the following criteria set forth in DER-10 Technical Guidance for Site
Investigation and Remediation (Ref. 2) and 6NYCRR 375-1.8(f):

Overall Protectiveness of Public Health and the Environment. This criterion is an
evaluation of the remedy’s ability to protect public health and the environment,
assessing how risks posed through each existing or potential pathway of exposure are
eliminated, reduced, or controlled through removal, treatment, engineering controls, or
institutional controls.

Compliance with Standards, Criteria, and Guidance (SCGs). Compliance with SCGs
addresses whether a remedy will meet applicable environmental laws, regulations,
standards, and guidance.

Long-Term Effectiveness and Permanence. This criterion evaluates the long term
effectiveness of the remedy after implementation. If wastes or treated residuals remain
on-site after the selected remedy has been implemented, the following items are
evaluated: (i) the magnitude of the remaining risks (i.e., will there be any significant
threats, exposure pathways, or risks to the community and environment from the
remaining wastes or treated residuals), (ii) the adequacy of the engineering and
institutional controls intended to limit the risk, (iii) the reliability of these controls, and
(iv) the ability of the remedy to continue to meet RAOs in the future.

Reduction of Toxicity, Mobility, or Volume of Contamination through Treatment. This
criterion evaluates the remedy’s ability to reduce the toxicity, mobility, and volume of
Site contamination. Preference is given to remedies that permanently and significantly

reduce the toxicity, mobility, or volume of the contamination at the Site.

Short-Term Impacts and Effectiveness. This criterion is an evaluation of the potential
short-term adverse impacts and risks of the remedy upon the community, the workers,
and the environment during construction and/or implementation. This includes a
discussion of how the identified adverse impacts and health risks to the community or
workers at the Site will be controlled, and the effectiveness of the controls. This
criterion also includes a discussion of engineering controls that will be used to
mitigate short-term impacts (i.e., dust control measures), and an estimate of the length
of time needed to achieve the remedial objectives.

Implementability. The implementability criterion evaluates the technical and
administrative feasibility of implementing the remedy. Technical feasibility includes
the difficulties associated with the construction and the ability to monitor the
effectiveness of the remedy. For administrative feasibility, the availability of the
necessary personnel and material is evaluated along with potential difficulties in
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obtaining specific operating approvals, access for construction, etc.

e Cost-Effectiveness. Capital, operation, maintenance, and monitoring costs are
estimated for each remedial alternative and presented on a present worth basis. A
remedy is cost effective if the costs are proportional to the overall effectiveness.

e Community Acceptance. This criterion evaluates the public’s comments, concerns,
and overall perception of the remedy. Therefore, community acceptance will be
evaluated based on comments to be received from the public in response to Fact
Sheets and other planned Citizen Participation activities, including a public comment
period for the AAR.

7.5 Anticipated Future Land Use Evaluation

In developing and screening remedial alternatives, NYSDEC’s Part 375 regulations

require that the reasonableness of the anticipated future land use be factored into the evaluation
of remedial alternatives. The regulations identify 16 criteria that must be considered. These
criteria and the resultant outcome the American Cleaners Site are presented below.

1. Current use and historical and/or recent development patterns: The Site has
historically been used for commercial purposes. Ed Lloyd started his huge grocery and
everything else store in the mid-1950s on the property immediately to the west. At that
time the hill above Route 211 was undeveloped, overlooking the country road. He built a
sprawling store with auto repair, groceries, a pharmacy, appliances, restaurant, shoe store,
barber shop, and liquor store and just about everything else one finds in today’s Wal-
Mart type store.

Examination of historic air photos, in 1968 the building layout for Caldor is clearly
present although construction had not begun. In another photo from 1974, Caldor is
clearly present with large parking lots out in front and driveways from Route 211. Based
on the photos, Caldor was probably build and open for business by 1970, as one store in a
large chain of department stores in NY, NJ, CT and MA. American Cleaners was built on
the Caldor Plaza in 1982 and continues to operate in the same location. A 1994 air photo
shows the American Cleaners building on the west side of the Caldor Plaza and the
Lloyds building directly west of it on the next parcel. Lloyds went out of business in
1996 from competition of stores built on Ed Lloyd’s business model. By 2001, the Lloyds
store was completely demolished and a grocery store was build on the western end of the
property far from American Cleaners. Caldor went out of business in 1999, but various
businesses have continued operations in the main building and outlying buildings. The
neighborhood is close to full development as suburban mixed use commercial and light
industrial with minor residual residential lots. Future Site use is anticipated to be
commercial, consistent with historical use.

2. Applicable zoning laws and maps: The Site is located in an area of the Town of
Wallkill zoned “Highway Commercial.” (HC). American Cleaners as a commercial

establishment is consistent with current zoning (Figure 8).

3. Brownfield opportunity areas as designated set forth in GML 970-r: The Brownfield
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Opportunity Area (BOA) Program provides municipalities and community based
organizations with assistance to complete revitalization plans and implementation
strategies for areas or communities affected by the presence of brownfield sites, and site
assessments for strategic sites. The subject property is not within a BOA.

4. Applicable comprehensive community master plans, local waterfront revitalization
plans as provided for in EL article 42, or any other applicable land use plan formally
adopted by a municipality: The Site lies within the boundaries of the Town of Wallkill
Comprehensive Plan. As a commercial structure, American Cleaners and site
Remediation are consistent with that Comprehensive Plan.

5. Proximity to real property currently used for commercial and industrial purposes: The
adjacent and surrounding land is mixed use residential, commercial, industrial, and
vacant area. Maintaining the use of the Site in a commercial capacity is consistent with
surrounding property.

6. Any written and oral comments submitted by members of the public on the proposed
use as part of the activities performed pursuant to the citizen participation plan: No
comments have been received from the public relevant to Site use concerns. They will be
received in response to the Decision Document.

7. Environmental justice concerns, which include the extent to which the proposed use
may reasonably be expected to cause or increase a disproportionate burden on the
community in which the Site is located, including low-income minority communities, or to
result in a disproportionate concentration of commercial or industrial uses in what has
historically been a mixed use or residential community: Nearby and adjacent property is
actively used in a residential, commercial, and industrial capacity. Maintaining use of the
Site in a commercial capacity does not pose environmental justice issues.

8. Federal or State land use designations: The property is designated as a Highway
Commercial District (HC) by the Town of Wallkill. Continued use in a commercial
capacity is consistent with the current land use designation.

9. Population growth patterns and projections: The Town of Wallkill, encompassing
62.82 square miles, has a population of 27,426 (2010 US Census Bureau). Within a half
mile of the American Cleaners site, the City of Middletown has a population of 27,653
and an area of 5.139 square miles. Continued use of the Site as commercial, specifically
as a dry cleaning and laundry facility is not expected to have a significant impact on the
housing market. Continued use in the commercial capacity provides opportunities for
residential growth.

10. Accessibility to existing infrastructure: Access to the Site is from Route 211 (north),
Carpenter Avenue (south), and Lloyds Lane (west). Utilities (sewer, water, gas, electric)
that service the Site, and adjacent and nearby properties are present along these corridors
and under the parking lots or on poles. This existing infrastructure supports use in a
commercial capacity.
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11. Proximity of the Site to important cultural resources, including federal or State
historic or heritage sites or Native American religious sites: Within a % mile of the Site,
there are no listings on the NYS Historic Preservation Office GIS mapping website, nor
on the National Register of Historic Places. Remediation of groundwater at American
Cleaners will have no influence on any known historic sites.

12. Natural resources, including proximity of the Site to important federal, State, or local
natural resources, including waterways, wildlife refuges, wetlands, or critical habitats of
endangered or threatened species: There are no significant natural communities within
Y2-mile of the Site according to the NYSDEC’s ERM. Since the Site does not provide
wildlife habitat or food value, and no natural resources have been identified, groundwater
remediation at the American Cleaners site will not impact natural resources.

13. Potential vulnerability of groundwater to contamination that might emanate from the
Site, including proximity to wellhead protection and groundwater recharge areas and
other areas identified by the Department and the State’s comprehensive groundwater
remediation and protection program established set forth in ECL article 15 title 31: The
chlorinated solvent groundwater contamination appears to be limited to an area west of
and downhill north of the American Cleaners Middletown building. The plume does not
flow off-site because the most downgradient monitoring wells (T7 and replacement well
MW34) show all VOCs as not detected (ND) in laboratory analyses of samples. Also
two sediment samples and two surface water samples in the stream flowing off-site next
to Route 211 show no signs of contamination. Potable water is supplied to the Site and
surrounding area by municipal water departments of the City of Middletown and Town of
Wallkill. Cleanup to restricted commercial use conditions will not pose a drinking water
threat. However, a deed restriction will be placed on use of groundwater from under the
Site.

14. Proximity to flood plains: According to the Orange County On-line GIS mapping
website, no State or Federal wetlands or floodplains exist within a ¥2-mile radius

of the Site. As such, cleanup to restricted commercial use conditions does not pose a
threat to surface water.

15. Geography and geology: The Site is located about one mile west of the north-flowing
Wallkill River, southeast of the Shawangunk Mountains and northwest of the Hudson
Highlands. The Soil Survey of Orange County New York (USDA, 1981) shows that the
area of the Caldor-Lloyds Mall is surrounded by Mardin gravelly silt loam, 3 to 8 percent
slopes (map symbol MdB). However, the Soil Survey of Orange County New York
(USDA, 1981) shows that the area within the Caldor-Lloyds Mall is covered with
Udorthents, smoothed (map symbol UH). The general description of the UH soil type. In
a word, such Udorthents are “fill.” However, in the immediate arca of the American
Cleaners building, it appears that the top soil in that area was stripped off and moved to
the west creating a berm beyond the western curb of the parking lot behind the building.
The overburden materials encountered in borings on the “parcel” of land associated with
the building seem to be glacial till of both the gray clay variety and the yellow-brown
silty material. Borings in the parking lot between American Cleaners and the
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Cheeseburger Paradise Restaurant encountered weathering blacktop at depths of 13 feet
in MW24 and 11 feet in MW31. Most of that parking lot was once covered by the
Lloyd’s Store. Once the store was demolished, additional fill was brought in to raise the
area up to the level at the south end of the Lloyd’s property, where the Shop Rite store is
now located. The new parking lot lies on fill that was brought in to level the area and
build up the area where the Cheeseburger Paradise lies overlooking Route 211 at higher
elevation than the old Lloyd’s parking lot. Much of the glacial deposition is till
consisting of unsorted mixtures of gravel, rock fragments, sand, silt, and clay. There are
two types of till, the gray sticky dense clay till and the yellow-brown compacted silt.
Both types have varying proportions of gravel, rock fragments, sand, silt, and clay.
Geography and geology are consistent with a residential/commercial reuse.

16. Current institutional controls applicable to the Site: No institutional controls are
currently in place; however, easements are likely to be filed as the Voluntary Cleanup
project continues. Based on the above analysis, use of the Site in a commercial capacity
is consistent with past and current development and zoning on and near the Site, and does
not pose additional environmental or human health risk.

7.6 Volume, Nature, and Extent of Contamination

Estimation of the volume, nature, and extent of media that may require remediation

to satisfy the RAOs or that needs to be quantified to facilitate evaluation of remedial

alternatives are presented in this section. For the reasonably anticipated future use scenario, the
cleanup goal would involve achieving commercial SCOs with respect to soil. Descriptions of the
soil sampling involved in Re-Evaluation and excavation and disposal of soil by the back door
demonstrate that the commercial SCOs have been met for soil outside the footprint of the
building. For the chlorinated solvent plume in groundwater, the water quality standard for class
GA groundwater is the desired goal of remediation. The volume and extent of the groundwater
requiring such cleanup is presented in Sections 7.6.1. In all instances, these volume estimates
(and associated cost estimates presented later in this AAR) are projected based on data collected
and observations made during the Rl and Re-Evaluation activities.

7.6.1 Groundwater Impacts

Chlorinated VOCs were detected above GWQS in groundwater downgradient from the former
dumpster area and the back door spill area (Figure 5-18). From east and west, the plume is
centered on MW26 with an estimated width of 50 feet. Inspection of Table 17 summary of
laboratory analyses of groundwater sampling shows a slight decline in time variation of highest
chlorinated VOC concentrations in MW26:

2010 2012 2017

PCE 2600 2200 1800
TCE 64 58 ND
DCE 64 64 ND

In the longitudinal direction, the plume extends from MW30 near the former dumpster location
northward toward MW34 for a length of less than 350 feet. The chlorinated VOCs at T5 and its
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replacement well MW34 have been ND or below the GWQS from January 2010 to June 2017
demonstrating that the end of the plume is farther south than the most downgradient monitoring
well location.

Using a width of 50 feet and length of 350 feet, the area of the chlorinated solvent plume at
American Cleaners Middletown is approximately 17, 500 square feet. From inspection of the
North-South Cross Section (Figure 4-2), the vertical dimensions of the plume within the
transmissive water-bearing zone are:

Depth to Thickness of Water-

Water (ft) Bearing Zone (ft)

MW?21 (upgradient) 4 2
MW?26 (center plume) 7 4
T7 / MW34 (downgradient) 9 4

Assuming the plume is approximately 4 feet thick, the volume of soil and water within the plume
in the water-bearing zone is 70,000 cubic feet. However, the volume of the contaminated water
is likely about one tenth of that volume or about 7000 cubic feet because groundwater occupies
only the pore space between soil particles. By defining the location of the plume, injection of in-
situ treatment products shall be placed within the plume for efficient remediation. Injection
directly into the plume should make for the most rapid cleanup of chlorinated solvents in the
groundwater.

7.6.2 Soil Impacts

Descriptions of the soil sampling involved in Re-Evaluation and excavation and disposal of soil
by the back door demonstrate that the RRSCOs have been met for soil outside the footprint of
the building

7.6.3 Soil Vapor Impacts

Based on the Site-specific data and due to the potential for contaminated vapors to travel under a
building slab, the entire building footprint (4920 square feet) as shown on Figure 5-10 is defined
as the soil vapor intrusion area. Historical vapor sampling and installation of a regenerative
blower powered Sub-Slab Vapor Extraction System for Operable Unit #1 are described in a CCR
(October 2017). The system is running and will continue to cleanup the soil vapor until
asymptotic PCE contaminant conditions are reached.

7.7 Alternatives Evaluation

NYSDEC regulation and policy calls for evaluation of a “no action” alternative and reasonable
alternatives for cleanup treatment suitable for end-use scenarios, After cleanup, the Site may
continue in previous use or adapt to uses allowed by local zoning law. The “no action”
alternative provides a baseline for comparison with other alternatives.
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7.7.1 Choice of Alternatives

Currently the Site is operating with an engineering control being the regenerative blower
powered Sub-Slab Vapor Extraction System. That system will likely be operating for the next
two years or more, beyond the VCP project schedule requiring this documentation.

The Site is a commercial use within a large town zone designated “Highway Commercial.”
Change in zoning is unlikely at least for a few decades into the future. For that reason, Track 1-
Cleanup to Unrestricted Residential Use and Track 2- Restricted Residential Use are not
reasonable or necessary cleanup objectives.

For those reasons, three remedial actions are considered for this site:
Alternative 1: No Action
Alternative 2: Commercial Use with In-Situ Groundwater Cleanup by
Chemical Oxidation
Alternative 3: Commercial Use with In-Situ Groundwater Cleanup by
Enhanced Bioremediation

Please Note: The evaluation of these alternatives will be simplified to a comparison of
Alternative 1 versus Alternatives 2 plus 3 for all of the selection criteria except for
implementability and cost-effectiveness. That comparison is appropriate because both in-situ
remedies are similar with respect to most of the criteria except for the implementation and
cost.

7.7.2 Alternative 1 — No Action

Under this alternative, the Site would remain in its current state, with no remediation or controls
in place.

Overall Protection of Public Health and the Environment — The Site is not protective of human
health and the environment, due to the presence of contamination remaining on-site above SCGs;
and the absence of institutional controls to prevent future site use groundwater. Accordingly, the
no action alternative is not protective of public health and does not satisfy the RAOs.

Compliance with SCGs — Under the current and reasonably anticipated continued use scenario
(commercial), the contamination detected in groundwater does not comply with applicable
SCGs.

Long-Term Effectiveness and Permanence — The no action alternative involves no remedial
activities, equipment, institutional controls, or facilities subject to maintenance, and provides no
long-term effectiveness or permanence toward achieving the RAOs.

Reduction of Toxicity, Mobility, or Volume of Contamination through Treatment — The no action
alternative does not reduce the toxicity, mobility, or volume of contamination beyond natural
degradation/attenuation and, therefore, is not protective of public health and does not satisfy the
RAOs.
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risks to on-site workers and the environment. Therefore, implementation of the no action
alternative does not satisfy the RAOs.

Implementability — No technical or administrative implementability issues are associated with the
no action alternative.

Cost-Effectiveness — There would be no capital or long-term operation, maintenance, or
monitoring costs associated with the no action alternative.

Community Acceptance — Community acceptance will be evaluated based on comments received
from the public in response to Fact Sheets and other planned citizen participation activities,
including a public comment period for the RI/AA Report.

7.7.3 Alternative 2 & 3 — Commercial Use Cleanup
with In-Situ Groundwater Treatment

Under Alternatives 2 and 3, the Site would be cleaned up to facilitate reasonably anticipated
commercial use by in-situ treatment of groundwater. Alternative 2 is cleanup with in-situ
chemical oxidation treatment and Alternative 3 is in-situ enhanced bioremediation treatment.

As mentioned above, this section will compare Alternatives 2 and 3 with Alternative 1. Those
evaluations will be followed by comparison of Alternatives 1, 2, and 3 for evaluations factors
implementability (Section 7.7.5) and cost effectiveness (Section 7.7.6).

Overall Protection of Public Health and the Environment — Alternatives 2 and 3 both meet
NYSDEC requirements for cleanup for commercial use under the VCP regulations and is
protective of public health and the environment. The RAOs for the Site would be satisfied
through the planned extent of groundwater remedial activities and operational soil vapor remedy,
also the use of ICs to prevent potential future exposure and limit the future use to commercial
purposes. Groundwater quality will be monitored over time in accordance with the SMP.
Accordingly, the Commercial Use Cleanup alternatives of chemical oxidation and enhanced
bioremediation are protective of public health and fully in accordance with the groundwater and
soil vapor RAOs.

Compliance with SCGs — Both remedial Alternatives 2 and 3 will be performed in accordance
with applicable, relevant, and appropriate SCGs including NYSDEC DER-10. The Site
Management Plan (SMP) will include an EC/IC Plan that describes the procedures for the
implementation and management of all EC/ICs at the Site; a Site Monitoring Plan that describes
the measures for evaluating the performance and effectiveness of the remedy to reduce or
mitigate contamination at the Site, including operating the Sub-Slab Vapor Extraction System
and proposed groundwater remediation; an O&M Plan that describes the measures necessary to
operate, monitor and maintain the mechanical components of the remedy selected for the Site;
and a Site-wide inspection program to assure that the EC/ICs placed on the Site have not been
altered and remain effective.
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Long-Term Effectiveness and Permanence — Implementing Alternatives 2 and 3, that is in-situ
groundwater treatment will effectively and permanently reduce contaminant concentrations on-
site and prevent any potential off-site migration. Continued operation of the Sub-Slab Vapor
Extraction System will mitigate potential on-site VOC vapor intrusion concerns. An SMP will
address potential encounters with contaminants during future Site intrusive/maintenance
activities, and provides a mechanism to assure that the EC/ICs placed on the Site have not been
altered and remain effective. Furthermore, an Environmental Easement for the Site will be filed
with Orange County, which will limit future Site use to commercial uses, restrict groundwater
use, and reference the Department-approved SMP. As such, these alternatives will provide long-
term effectiveness and permanence.

Reduction of Toxicity, Mobility, or Volume of Contamination through Treatment — Both
Alternatives 2 and 3 will reduce the toxicity, mobility, and volume of COCs significantly and
permanently through groundwater treatment. Continued operation of the Sub-Slab Vapor
Extraction System within the existing building will mitigate potential on-site VOC vapor
intrusion concerns. The SMP will address potential encounters with contaminants during future
Site intrusive/ maintenance activities and a Site-wide inspection program to assure that the
EC/ICs placed on the Site have not been altered and remain effective. Accordingly, these
alternatives satisfy this criterion.

Short-Term Impacts and Effectiveness — The short-term adverse impacts and risks to the
community, workers, and environment will be controlled during implementation of either
Alternatives 2 and 3. During intrusive remedial activities, including drilling borings with
geoprobe and injection of remedial treatment products in the subsurface of groundwater cleanup,
air monitoring for vapors, dust particulates, and odors will be performed during intrusive
activities to assure conformance with community air monitoring action levels. The potential for
chemical exposure and physical injury are reduced through safe work practices; proper personal
protection equipment (PPE); environmental monitoring; establishment of work zones and Site
control; and appropriate decontamination procedures. The planned remedial activities will be
completed within one construction season and performed in accordance with a Department-
approved Work Plan, including a HASP and CAMP. These alternatives achieve the RAOs for the
Site.

Community Acceptance — Community acceptance will be evaluated based on comments received
from the public in response to Fact Sheets issued with the Decision Document and Remedial
Action Work Plan. If community input supports one alternative over others, that input will be
used in the evaluation.

7.7.4 Comparison of Three Alternatives with Respect to Implementability

Implementability — For the No-Action alternative, obviously there is no problem with
implementation. For the two groundwater remedies, implementation is quite different. Two
common types of in-situ groundwater remediation of chlorinated solvents include Alternative 2
chemical oxidation and Alternatives 3 enhanced bioremediation. Regenesis products are
proposed such as PersulfOx® for chemical oxidation or 3-D Microemulsion® with BioDechlor
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INOCULUM® Plus for bioremediation. Mid-Hudson Geosciences and Jansen Engineering,
PLLC have experience with both of these treatment methods.

Implementation of these two treatments are very different because the chemical and physical
characteristics of the individual treatment materials require specific handling for storage and use
in the field. All three products require mixing with water followed by injection into the
subsurface. A Geoprobe® will be used for either method and the products can be injected
directly into the water-bearing zone within the area of the contaminated plume. Complications
arise in using PersulfOx® because it is an oxidizing solid (Category 3) with the following health
hazards:

Acute toxicity, oral Category 4

Skin corrosion/irritation Category 2

Serious eye damage/ eye irritation Category 2A

Sensitization, respiratory Category 1

Sensitization, skin Category 1

Specific target organ toxicity, single exposure Category 3 respiratory tract irritation

These numerical categories define the severity of the health hazards with category 1 being the
most severe. By comparison, the Bio-Dechlor INOCULUM® Plus (chlorinated solvent eating
bacteria) has no health hazards and the 3-D Microemulsion® (long term nutrients for bacteria)
has the following health hazards:

Skin corrosion/irritation Category 2
Serious eye damage/eye irritation Category 1

PersulfOx® is caustic and corrosive and known to degrade equipment surfaces. Such
characteristics add risk to workers and equipment which would not be associated with the
bioremediation alternative. Also PersulfOX is a heavy duty industrial treatment compared to the
Bioremediation treatment. Spills of the 3-D Microemulsion are easily cleaned up from surfaces
with water to dilute and rinse away the material. The highest chlorinated VOCs at American
Cleaners Middletown are in the range of 2500 pg/L which is readily cleaned-up with
bioremediation, while PersulfOX is used for concentrations up to 3 orders of magnitude higher.

7.7.5 Comparison of Three Alternatives with Respect to Cost

Cost — The estimated cost of materials for implementing Alternative 2: In-Situ Groundwater
Cleanup by Chemical Oxidation using Regenesis PersulfOx® and Alternative 3: In-Situ
Groundwater Cleanup by Biormediation using Regenesis 3-D Microemulsion® with BioDechlor
INOCULUM® Plus is:

Alternative 2: Regenesis PersulfOx® $10,000
Alternative 3: 3-D Microemulsion® with BioDechlor INOCULUM® Plus $8,000
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The annual Operation and Maintenance and field implementation costs would be the same for
either remedy, so those costs are not compared here. Alternative 3 is somewhat more cost
effective than Alternative 2.

7.8 Comparison of Remedial Alternatives

The previous sections describe remedial alternatives and evaluate these alternatives against the
screening criteria for the groundwater remediation at American Cleaners Middletown. Table 11
provides a comparison of the alternatives by media to identify remedial measures that will
achieve the RAOs for the Site.

Alternative 3 is favored over Alternative 2 for the following reasons.
e The chemical characteristics of Alternative 2 chemical oxidation are more caustic
Than Alternative 3 enhanced bioremediation. The chemical oxidation materials have
serious deleterious effects associated with Spills, contact with skin, and contact with
Field equipment.
e Alternative 3 Enhanced bioremediation is appropriate for the low levels of PCE
concentrations found at the Middletown site, whereas Alternative 2 chemical
oxidation is mover appropriate for much higher concentrations.
e The cost for Alternative 3 is somewhat lower than for Alternative 2.
e The geoprobe operators and the consultants would prefer to inject the enhanced
bioremediation materials, especially in the winter conditions expected for this work.

7.9 Recommended Remedial Alternative

Based on the alternatives analysis evaluation, Alternative 3: Commercial Use with In-Situ
Groundwater Cleanup by Bioremediation is the recommended final remedial approach for the
American Cleaners Middletown Site. This alternative is fully protective of public health and

the environment; significantly less disruptive to the community; consistent with current and
future land use; and represents a more cost-effective approach than Alternative 2 while fully
satisfying the RAOs. The recommended remedial alternative would involve:

e Treating on-site groundwater in-situ as defined in Remedial Action Work Plan.

e Engineering Controls:
Continued operation and maintenance of the Sub-Slab Vapor Extraction System inside
the building.

e Institutional Controls:
Implementing a Site Management Plan including an Environmental Easement, EC/IC
Plan, Site Monitoring Plan, O&M Plan, Site use limitations, groundwater use restrictions,
and the Remedial Action Work Plan for groundwater remediation.
This remedy is fully protective of public health and the environment; is advantageous
over other remedies when evaluated against the remedy selection criteria; and fully
satisfies the RAOs for the Site. The components and details of the remaining tasks will be
more fully described in an RAWP.

The Remedial Action Work Plan has been be submitted as a separate document.
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8.0 POST-REMEDIAL REQUIREMENTS

After remedial measures for groundwater and sub-slab soil vapor have been implemented,
several actions and documents will be required to evaluate cleanup effectiveness and maintain
the Site and Operable Units #1 and #2. Those requirements include the activities described
below.

8.1 Final Engineering Report

Following completion of the remedial measures, a Final Engineering Report (FER)

will be submitted to the NYSDEC. The FER will include the following information and

documentation, consistent with the NYSDEC regulations contained in 6NYCRR Part 375-

1.6(c):

e Background and Site description.

e Summary of the Site remedy that satisfied the RAOs for the Site.

e Certification by a Professional Engineer to satisfy the requirements outlined in
6NYCRR Part 375-1.6(c)(4).

Description of engineering and institutional controls at the Site.

Site map showing the areas remediated.

Documentation of imported materials.

Documentation of materials disposed off-site.

Copies of daily inspection reports and, if applicable, problem identification and
corrective measure reports.

Air monitoring data and reports.

Photo documentation of remedial activities.

e Text describing the remedial activities performed; a description of any deviations
from the Work Plan and associated corrective measures taken; and other pertinent
information necessary to document that the Site activities were carried out in
accordance with this Work Plan.

Analytical data packages and DUSRSs.

8.2 Site Management Plan

The Site Management Plan (SMP) for American Cleaners Middletown will be prepared and
submitted concurrent with the FER. The purpose of the SMP is to assure that proper
procedures are in place to provide for long-term protection of public health and the
environment after remedial construction is complete. The SMP is comprised of four main
components:

Engineering and Institutional Control Plan
Site Monitoring Plan

Operation and Maintenance Plan
Inspections, Reporting, and Certifications
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8.2.1 Engineering and Institutional Control Plan

An institutional control in the form of an Environmental Easement will be necessary

to limit future use of the Site to restricted residential applications and prevent groundwater

use for potable purposes or as industrial process water without prior approval from

NYSDOH or an authorized county health department. The Engineering and Institutional Control
(EC/IC) Plan will include a complete description of all institutional and/or engineering controls
employed at the Site, including the mechanisms that will be used to continually implement,
maintain, monitor, and enforce such controls. The EC/IC Plan will include:

A description of all EC/ICs on the Site.

The basic implementation and intended role of each EC/IC.

A description of the key components of the ICs set forth in the Environmental
Easement.

A description of the features to be evaluated during each required inspection and
periodic review, including the EC/IC certification, reporting, and Site monitoring.

Any other provisions necessary to identify or establish methods for implementing
the EC/ICs required by the Site remedy, as determined by the NYSDEC.

8.2.2 Site Monitoring Plan

The Site Monitoring Plan will describe the measures for evaluating the performance
and effectiveness of the remedy to reduce or mitigate contamination at the Site, including:

e Sampling and analysis of all appropriate media (e.g., groundwater and sub=slab soil vapor).
e Assessing compliance with applicable NYSDEC SCGs, particularly ambient
groundwater standards and progress toward asymptotic equilibrium for the sub-slab soil
vapor.
e Assessing achievement of the remedial performance criteria
e Evaluating Site information periodically to confirm that the remedy continues to
be effective in protecting public health and the environment.
e Preparing the necessary reports for the various monitoring activities.

To address these issues adequately, this Site Monitoring Plan will provide information on:

Sampling locations, protocol, and frequency.

Information on all designed monitoring systems (e.g., well logs).
Analytical sampling program requirements.

Reporting requirements.

Quiality assurance/quality control (QA/QC) requirements.
Inspection and maintenance requirements for monitoring wells.
Monitoring well decommissioning procedures.

Annual inspection and periodic certification.

15-month groundwater monitoring to assess overall reduction in contamination onsite
will be conducted for five years. The necessity and frequency thereafter will be discussed with
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NYSDEC. Trends in contaminant levels in groundwater in the affected areas will be
evaluated to determine if the remedy continues to be effective in achieving remedial goals.

8.2.3 Operation and Maintenance Plan

An Operation & Maintenance (O&M) Plan governing maintenance of the Sub-Slab Vapor
Extraction System will:

e Include the O&M activities necessary to allow individuals unfamiliar with the Site
to maintain the cover and ASD systems.

e Include an O&M contingency plan.
e Evaluate Site information periodically to confirm that the remedy continues to be
effective for the protection of public health and the environment. If necessary,
the O&M Plan will be updated to reflect changes in Site conditions or the manner
in which the Sub-Slab Vapor Extraction System is maintained.

8.2.4 Inspections, Reporting, and Certifications

Site-wide inspections will be conducted annually or as otherwise approved by NYSDEC. All
applicable inspection forms and other records, including all media sampling data and system
maintenance reports, generated for the Site during the reporting period will be provided in
electronic format in a Periodic Review Report (PRR). The PRR will be submitted to the
NYSDEC annually (or as otherwise approved) beginning 18 months after the Certificate of
Completion or equivalent document is issued. The PRR will be prepared in accordance with
NYSDEC DER-10 and submitted within 45 days of the end of each certification period. The
PRR will include:

e Identification, assessment, and certification of all EC/ICs required by the remedy
for the Site.

Results of the required annual Site inspections and severe condition inspections, if applicable.

All applicable inspection forms and other records generated for the Site during the reporting
period in electronic format.

A summary of any discharge monitoring data and/or information generated during the
reporting period with comments and conclusions.

Data summary tables and graphical representations of contaminants of concern by media (e.g.,
groundwater), which include a listing of all compounds analyzed, along with the
applicable standards, with all exceedances highlighted. These will include a presentation
of past data as part of an evaluation of contaminant concentration trends.

Results of all analyses, copies of all laboratory data sheets, and the required laboratory data
deliverables for all samples collected during the reporting period will be submitted
electronically in a NYSDEC-approved format.

A Site evaluation that includes the following:

- The compliance of the remedy with the requirements of the Site-specific RAWP, and/or
Decision Document.

- The operation and the effectiveness of all treatment units, etc., including identification
of any needed repairs or modifications.



Remedial investigation / Alternative Analysis Report: Operable Unit #2 Groundwater page 50
American Cleaners Middletown, Jansen Engineering, PLLC and Mid-Hudson Geosciences, January 10, 2018

- Any new conclusions or observations regarding site contamination based on inspections
or data generated by the Site Monitoring Plan for the media being monitored.

- Recommendations regarding any necessary changes to the remedy and/or Site
Monitoring Plan.

- The overall performance and effectiveness of the remedy.

The signed EC/IC Certification will be included in the PRR. For each institutional or
engineering control identified for the Site, a Professional Engineer licensed to practice in
New York State will certify that all of the following statements are true:

e The inspection of the Site to confirm the effectiveness of the EC/ICs required by the remedial
program was performed under my direction.

e The EC/ICs employed at this Site are unchanged from the date the control was put in
place, or last approved by the NYSDEC.

e Nothing has occurred that would impair the ability of the control to protect the public
health and environment.

e Nothing has occurred that would constitute a violation or failure to comply with any Site
Management Plan for this control.

e Access to the Site will continue to be provided to the NYSDEC to evaluate the remedy,
including access to evaluate the continued maintenance of this control.

e |f a financial assurance mechanism is required under the oversight document for the Site,
the mechanism remains valid and sufficient for the intended purpose under the
document.

e Use of the Site is compliant with the Environmental Easement.

e The EC systems are effective and performing as designed.

e To the best of my knowledge and belief, the work and conclusions described in this
certification are in accordance with the requirements of the Site remedial program
and generally accepted engineering practices.

e The information presented in this report is accurate and complete.

If any component of the remedy is found to have failed, or if the periodic certification

cannot be provided due to the failure of an institutional or engineering control, a Corrective
Measures Plan will be submitted to the NYSDEC for approval. This Plan will explain the failure
and provide the details and schedule for performing work necessary to correct the failure. Unless
an emergency condition exists, no work will be performed pursuant to the Corrective Measures
Plan until it is approved by the NYSDEC.

9.0 RI/AA SUMMARY AND CONCLUSIONS

Based on the data and analyses presented in the preceding sections, the following two paragraphs
summarize the current status of groundwater contamination and the need for in-situ remediation
at American Cleaners Middletown Operable Unit #2.

As shown in the fence diagram and north-south cross section as well as water table flow and
PCE plume maps, groundwater transport is moving chlorinated solvents from the area of the
American Cleaners building downgradient to the north through permeable layers within the tight
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overburden till. The end of the plume has been detected at the location of T7 in the January 2010
and July 2012 and at MW34 in June 2017sampling events. The projection of the potentiometric
surface of the groundwater and correlation of the hydrostratigraphic transmissive water-bearing
zone indicate that the north-flowing groundwater discharges into the eastward flowing
stormwater stream at the base of the hill on the south side of Route 211.

At last groundwater sampling event (June 2017), the center of the PCE plume at MW 26 shows a
concentration of 2300 pg/L, which has only decreased by 300 pg/L from the first sampling at
2600 pg/L in January of 2010.  The original interpretation that natural degradation was
occurring within the plume is clearly not an effective remedy in the total VOC concentration
reaching the Class GA GWQSGYV of 5 pg/L. For that reason, a more effective in-situ remedy is
proposed by injection of treatment fluids directly into the contaminated areas of the plume.

Based on the Alternatives Analysis, cleanup for Commercial Use with In-Situ Bioremediation of
Groundwater will achieve the RAOs and is the selected remedy (see
Table 11). Components of the selected remedy include:

eTreating on-site groundwater in-situ by injecting Regenesis 3-D Microemulsion® with
BioDechlor INOCULUM® Plus into the transmissive water-bearing zone within the
contaminant plume..

eManaging impacted water during remedial activities.
e Implementing the Site Management Plan (SMP), which will include:

0 Engineering Controls (ECs) consisting of (1) Operatble Unit #2: maintenance
of asphalt parking area, sidewalks, and areas of vegetation above the exiting
groundwater plume and (2) Operable Unit #1: operation and maintenance
procedures for the Sub-Slab Soil Vapor Extraction System.

o Institutional Controls (IC) to restrict groundwater use on-site and limit Site
uses to Commercial use.

0 Operation and Maintenance Plan for Sub-Slab Vapor Extraction System.

o Site Monitoring Plan that includes provisions for a Site-wide inspection
program and a plan for sampling at 15-month intervals for assessment of cleanup
of groundwater and sub-slab soil vapor.

0 Environmental Easement filed with Orange County
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Table 1A

Listing of All Laboratory Reporting for American Cleaners Middletown, NY
Caldor Lloyds Mall, 360 Route 211 East, Middletown, NY 10940

NYSDEC Voluntary Cleanup Program V-00461

Under direction of Jansen Engineering, PLLC and Mid-Hudson Geosciences (2010 to 2012)
All analyses were for Volatille Organic Compounds: Soil and Water US EPA Method SW846-8260B
Soil Vapor EPA Compendium TO14A/TO15
Appendix Number is that for this Report, Provided on CD in both PDF and EDD. ASP-B is not included.
York = York Analytical Laboratories, Inc. 120 Research Drive, Stratford, CT 06615

Alpha = Alpha Analytical, 320 Forbes Boulevard, Mansfield, MA 02048-1806

Number of Final ASP-B  |Report & | Lab Lab This Report
Appendix Samples/ Date of Report Report Report Table | Result | Results | Table of | Map of
Number [Program Matrix Location Blanks Sampling | Laboratory | Identification Date Date Proposed| Table Map Results Results
Investigations
C Prelim SV Pilot Test  Soil parking lot 11/2 05/16/12 York 12E0631 05/24/12 06/11/12 N/A  Rptl:l R1:Figl 13 5-15
C Re-Evaluation
Soil parking lot 14/2 07/25/12 York 12G0902 08/06/12 01/16/13 | Rpt1:2,3 Rpt3:4 Here 14 5-15
Soil sub-slab 2/2 09/27/12 York 12J0066 10/09/12 01/23/13 | Rpt1:2,3 Rpt3:5 Here 15 5-10
Soil Vapor parking lot 2 08/14/12 * Alpha 11214558 08/27/12 Rptl:2,3 Here Here 16 5-17
Groundwater downgradient 7/2 07/11/12 York 12G0446 07/27/12 Rpt1:2,3 Here Here 17 5-18
C RIR Groundwater all mon wells 25/2 01/15/10 York 10010484 01/25/10 letter RIR:4 RIR:Fig5-5 4 5-5
Remedial Actions
C Remedy - VES Soil Vapor Building 1 08/14/12 * Alpha 11214558 08/27/12 Rpt1:2,3 Rpt2:pl1 Rpt2:Figl 18 5-17
VES 1/2 09/27/12 York 12J0066 10/09/12 01/23/13 | Rpt2:2 Here Here 19 5-19g
VES 1 10/07/12 York 12J0332 10/17/12  11/22/12 | Rpt2:2 Here Here 19 5-19¢g
VES 1 11/29/12 York 1210054 12/10/12 Rpt2:2 Here Here 19 5-19g
C Remedy -Backdoor  Soil -back door in parking lot 14/2 07/25/12 York 12G0902 08/06/12 01/16/13 | Rpt1:2,3 Rpt3:4 Rpt2:Fig2| 13,14 21
Soil - waste classification 2 10/11/12 York 12J0483 10/16/12 N/A Rpt3:6 Here 21 21
Soil - excavation confirmation 7/2 11/29/12 York 12L0069 12/12/12 Rpt3:7  Here Here 22 22
Notes: * Same lab report represents two different sample locations and categories in this report

Rptl = Remedial Investigation Work Plan: Re-Evaluation of On-Site Contaminants, June 2012, Prepared by Jansen Engineering, PLLC and Mid-Hudson Geosciences

Rpt2 = Modification to February 7, 2012 Remedial Action Work Plan RE: Pilot Test, Design and VES Installation, September 2012, Prepared by Jansen Engineering. PLLC
and Mid-Hudson Geosciences
Rpt3 = Modification 2 for February 2012 Remedial Action Work Plan RE: Backdoor Site Excavation, October 29, 2012, prepared by Jansen Engineering, PLLC and
Mid-Hudson Geosciences
RIR = Remedial Investigation Report for American Cleaners Middletown, Caldor Lloyds Mall, 360 Route 211 East, April 10, 2010, prepared by Mid-Hudson Geosciences
5-19g means figure 5-19 is a graph

Here means this report




Table 1B
List of Samples for Data Validation
American Cleaners, Middletown, NY
Year: 2017
All Lab Reports are from York Analytical Laboratories

Date of Sampling Report ID | Report Date |Type of Sampling |No Samples No Blanks No MS/D Method ASP_B
4/13/17 17D0518 4/25/2017 |ACM GW part 1 3 wells, 1 dup TB, EB 0 8260C yes
6/6/17 17F0052 6/12/2017 |ACM GW part 2 3 wells, 1 dup TB, EB 0 8260C yes
4/12/17 17D0577 4/21/17 Sub Slab Vapor Ex |1 point 0 0 TO-15 yes
6/20/17 17F0808 6/28/17  |Sub Slab VES 4 points 0 9 T0-15 yes




Table 2
Summary of Monitoring Well Dimensions
All wells are PVC construction.
Remedial Investigation Report, February 2010
Updated November 2017
American Cleaners, Inc. Caldor Lloyds Mall, 340 Route 211 East, Middletown, NY 10940
NYSDEC DER VCP Site V-00461-3
Summarized by Mid-Hudson Geosciences

Well Date of Diameter Total Depth Screen Interval
Identification Demise Construction (inches) (Feet) (Feet)
MWI1B 2000 2 7.6 2.6-7.6
MW4 2001 4 16? 6-16?
MW2 2000 2 8.4 3.4-8.4
MW5 2001 4 16.4 6.4-16.4
MW6 2001 4 16.8 6.8-16.8
MW7 2001 4 16.4 6.4-16.4
MW3 2000 2 10.2 5.2-10.2
T1 2005 1 9.7 5-10
T2 * 2005 1 19 9-19
T3 2005 1 20 10-20
T4 2005 1 20 10-20
T5 2005 1 20 10-20
T6 Paved Over 2005 1 19 9-19
T7 Paved Over 2005 1 18 8-18
T8 Paved Over 2005 1 18 8-18
T9 Paved Over 2005 1 20 10-10
StormWater ** 20057 2 12 7-12
MW21 2009 1 5.6 3.6-5.6
MW?22 2009 1 16 from TOC 11-16 from TOC
MW24 2009 1 24 14-24
MW25 2009 1 15.5 5.5-15.5
MW26 2009 1 14 4-14
MW28 Paved Over 2009 1 14.5 9.5-14.5
MW31 2009 1 24 14-24
MW30 2009 1 8.6 3.6-8.6
MW32 replaced MW28 2017 1 13.88 9-14
MW33 2017 1 19.43 9.5-19.5
MW34 replaced T7 2017 1 18.6 15-19
Notes:

* Well T-2 is shallow and in hydraulic connection with surface, so it is not monitored.
** Storm Drain Well has been damaged at the surface, the driveover box is broken and open.
Storm Drain Well is not monitored.




Table 3A
Summary of Water Level Measurements
In Monitoring Wells on January 16 and 27, 2010
TOC = Elevation of Top of Casing
All measurements are in Feet.
Elevations are relative to mean sea level
NA and #VALUE! = no measurement taken.
American Cleaners, Middletown, NY
NYSDEC DER VCP V-00461-3
RIR, February 2010

January 16, 2010 January 27, 2010
TOC Depth to Water Depth to Water
Elevation Water Elevation Water Elevation

MW1B 547.45 4.83 542.62
MW2 545.97 7.51 538.46
MW3 542.75 7.45 535.3 3.93 538.82
MwW4 547.31 4.5 542.81 3.9 543.41
MW5 545.16 8.02 537.14
MW6 545 8.22 536.78 3.6 5414
MW7 542.35 NA #VALUE!
SDWell 540.61 NA #VALUE!
T1 547.73 10.21 537.52
T2 546.34 NA #VALUE!
T3 545.18 10.11 535.07 9.13 536.05
T4 543.87 11.37 532.5 10.04 533.83
T5 542.18 13.28 528.9 13.32 528.86
T6 540.53 7.38 533.15
T7 535.94 7.67 528.27 6.42 529.52
T8 544.72 6.58 538.14 4.45 540.27
T9 534.98 8.12 526.86
MwW21 549.22 4.58 544.64 04 548.82
Mw22 545.47 11.47 534 7.24 534.32
MW24 544 .85 11.09 533.76 11.15 533.7
MW25 541.27 6.23 535.04
MW26 541.05 6.24 534.81 3.3 537.75
MW28 539.83 8.75 531.08 7.4 532.43
MW30 546.67 6.24 540.43

MW31 544.19 10.9 533.29




Table 3B

Northing, Easting, and Elevation for Selected Wells
American Cleaners Middletown, NY
Survey by Lanc & Tully (August 2017)

Middletown June 20, 2017 Water Levels
Water Levels measured by Mid-Hudson Geosciences
NA = depth to water not measured, no key for padlock

Well Northing Easting Top Elev | Water Depth | Water Elev
MW21 954817.9838 521356.8871 549.11 1.65 547.46
MW1B 954832.1367 521294.8986 547.4 4,51 542.89
MW30 954836.3527 521268.689 546.75 5.87 540.88
MW?22 954866.362 521207.7179 547.98 NA H#VALUE!
MW5 954868.9672 521256.4848 545.02 5.19 539.83
MW3 954911.2229 521252.4507 543.09 5.91 537.18
MW25 954940.5845 521250.8271 541.25 3.87 537.38
MW26 954962.562 521271.2141 541.07 3.89 537.18

T5 955001.3221 521243.2946 542.18 11.54 530.64
MW33 955050.0633 521257.5219 541.11 10.31 530.8
MW32 955088.0694 521289.4206 538.76 7.76 531
MW34 955194.4379 521264.5928 536.09 10.35 525.74




Table 4
(RIR 4/10 Table 4)

Summary of PCE (Tetrachloroethylene) and Other Volatile Organic Compounds (VOCs)
Detected in Groundwater, Surface Water and Sediments using EPA Method 8260
No entry in data matrix indicates analyte Not Detected (ND).

Units of Measurement are ug/L for water and ug/kg for sediments.

Remedial Investigation Report, April 2010, Sampling Dates: January 14-17, 2010
American Cleaners, Inc. Caldor Lloyds Mall, 340 Route 211 East, Middletown, NY 10940
NYSDEC DER VCP Site V-00461-3
From York Analytical Laboratories Report #10010484, dated January 25, 2010
Complete Laboratory Reports are contained in Appendix D of this Report
Prepared by Mid-Hudson Geosciences and Jansen Engineering, PLLC

Well PCE TCE cisDCE vinyl methylene  napthalene MTBE
Identification chloride chloride

MW1B 3JB 2JB

Mw4 3JB

MW2 110 3JB

MW5 240 11 5J 5JB

MW6 280 13JB

MW7 69 7 3J 3JB

MW3 430 .. 103 o 153 e 133B o 6 ...
T1 3JB

T2 Not Sampled

T3 18 2] 1 3JB

T4 1 6JB

T5 47 4] 24 3JB 2JB

T6 3JB

T7 1 4JB

T8 4JB

T et 3B e
Mw21 2JB

Mw22 42 4JB

Mw24 4JB

MwW24dup 3JB

MW25 910 19 22 4JB 4JB

MW26 2600 64 64 2 4JB

Mw28 270 24 25 3JB

MwW31 4JB

MW30 110

Storm Water Samples from Drainage Channel south of Route 211

Swi 3JB
SW2 3JB

Sediment Samples from Drainage Channel south of Route 211

SED1 12JB
SED2 10JB
Blanks

Trip Blank 3J
EquipBlank 3J

Notes: "J" indicates estimated concentration, less than Reporting Limit, greater than Method Detection Limit.
"B" indicates analyte detected in blank.
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