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EXECUTIVE SUMMARY

BrightFields was retained by the Delaware Department of Natural Resources and Environmental
Control, Site Investigation and Restoration Section (DNREC-SIRS) under Contract No. #NAT-
10374 to collect, analyze, and map various datasets pertaining to businesses that currently use
and/or may have potentially used chlorinated solvents within the state of Delaware. The objectives
of the investigation were to identify current and former potential sources of chlorinated solvent
contamination, particularly, drycleaning facilities in the municipalities of Dover, Georgetown, and
Newark; and to collect, analyze, and input the data into a working geographical information system
(GIS) application to evaluate the impact of the operations on groundwater.

A total of 332 records (telephone directory listings, United States Environmental Protection
Agency (USEPA)/DNREC records, Sanborn maps, etc.) were reviewed in relation to 223 unique
properties that potentially housed drycleaning operations and/or were impacted by chlorinated
solvents within the Dover, Georgetown, and Newark project study areas. All data was entered into
a database and mapped using GIS for spatial analysis.

Key findings include:

e Of the 223 unique properties reviewed, the study identified 27 “confirmed current or
historic on-site drycleaner sites”, 84 “potential drycleaning sites”, and 112 “non-drycleaner
sites” Based on the data, it is estimated that there are between 27 to 111 sites within the
three study areas that may have housed drycleaning operations.

e Of the 64 sites reported as Resource Conservation and Recovery Act (RCRA) Hazardous
Waste Generators of chlorinated solvents 14% are related to the drycleaning industry and
86% are related to automotive and other industries.

e Ofthe 27 “confirmed drycleaner sites”, six have been investigated under the DNREC-SIRS
Hazardous Substance Cleanup Act (HSCA) Program and all six exhibit evidence of
chlorinated solvent impacts to groundwater and other media.

e Twenty-nine HSCA sites, without records of dry cleaners operating on them, exhibit
solvent impacts. Of these 29 sites, 16 (55 %) of them were within 1,000 feet of a “confirmed
drycleaner site”. Fourteen of the 16 were sampled for PCE in groundwater. Of the 14
sampled, 71% contained PCE exceeding DNREC screening levels and half of them
exceeded by greater than ten times.

e During two separate studies in 2002, pretreated (raw) groundwater samples were collected
from eight drinking water source wells in the Dover, Newark, and Georgetown study areas.
All eight groundwater samples contained one or more chlorinated solvent. Four of the eight
groundwater samples contained concentrations of at least one chlorinated solvent above

BrightFields File: 0985.67.51 ES-1 May 2018
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the current Delaware Maximum Contaminant Level (MCL). At least six of the eight wells
(2 in Georgetown and 4 in Newark) are located within approximately 500 to 1,000 feet of
a “confirmed current or historic on-site drycleaner site”. Citing safety reasons, the
coordinates to one well sampled in Dover were not released by the water supplier and
therefore could not be spatially assessed.

Based on the Findings the following conclusions were made:

Current and historic commercial chlorinated solvent use appears widespread over multiple
industries.

A small percentage of the total “confirmed drycleaner sites” have been investigated under
the DNREC-SIRS HSCA Program. Based on laboratory evidence of chlorinated solvent
contamination at each of the drycleaner sites investigated, there appears to be a need for a
more expansive investigation of identified drycleaner sites.

Chlorinated solvents are impacting a portion of the public drinking water; however, public
water suppliers within the study areas are effectively treating the raw water. Property
owners with private potable wells who are not treating their water may be ingesting water
above Delaware MCL standards.

Available sample analytical data indicates that chlorinated solvents from drycleaner sites
are impacting groundwater in Delaware; however, it is possible that drycleaners are not the
driving source of chlorinated solvent contamination of Delaware groundwater. A lack of
sufficient data combined with the fact that chlorinated solvents have been and still are used
in various industries (i.e. many potential source locations), have a long history of
production and use, and have the ability to persist and migrate, makes it difficult to assess
a specific driving industrial/commercial source of chlorinated solvent contamination.

Based on the conclusions of this report, the following recommendations were developed:

1.

Develop a pilot study to further assess chlorinated solvent contamination and groundwater
flow at select potential “elevated risk” uninvestigated drycleaner properties.

Conduct a review of all DNREC-SIRS sites that have historically operated as an
automotive repair facility to assess any relation to chlorinated solvent contamination.

Develop a study aimed at understanding the use and disposal of chlorinated solvents in the
automotive service industry.

Investigate the water quality of private potable wells in the vicinity of *“confirmed
drycleaner” site locations.

Utilize the GIS data developed as part of this study to assist in the ongoing tracking of
chlorinated solvent users and potential human health threats related to solvent
contamination.
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6. Develop a program to educate commercial property owners and managers about the risks
of leasing property to chlorinated solvent users and the precautions that should be
implemented to ensure proper handling and management of the solvents.

7. Consider applying any new legislation related to the use of chlorinated solvents,
specifically tetrachloroethylene (PCE), to all commercial and industrial users of the
solvent, and not limited to the drycleaning industry.
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DRYCLEANER INITIATIVE REPORT

1.0 INTRODUCTION

BrightFields, Inc. (BrightFields) was retained by the Delaware Department of Natural Resources
and Environmental Control, Site Investigation and Restoration Section (DNREC-SIRS) under
Contract No. #NAT-10374 to collect, analyze, and map various datasets pertaining to drycleaning
operations that currently use and/or may have used chlorinated solvents within the state of
Delaware.

1.1 Obijectives of the Investigation

The objectives of the investigation were as follows: to identify current and former potential sources
of chlorinated solvent contamination, particularly drycleaning facilities, in the municipalities of
Dover, Georgetown, and Newark; and to collect, analyze, and input the data into a working
geographical information system (GIS) application in order to evaluate the impact of the operations
on groundwater.

1.2 Project Activities

Current and former potential sources of chlorinated solvent contamination, particularly
drycleaning facilities, were located by:

e Utilizing internet searches, phone calls, and site visits to verify current drycleaner locations
and whether or not solvents are used in on-site drycleaning operations.

e Reviewing historical sources of information, including Sanborn® maps, city directories,
business licenses, Chamber of Commerce listings, and historic telephone directories to
identify former locations where solvents may have been used.

e Utilizing Environmental Data Resources, Inc. (EDR) to conduct a search of DNREC and
US Environmental Protection Agency (EPA) databases to find properties registered as
Resource Conservation and Recovery Act (RCRA) small and large quantity hazardous
waste generators.

e Conducting a Freedom of Information Act (FOIA) search of relevant DNREC data to
identify the location of potential sources of chlorinated solvent contamination in
groundwater especially drycleaners, and to determine solvent use by the selected
drycleaners.

BrightFields File: 0985.67.51 Page 1 May 2018
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e Performing a search of the DNREC water well files to locate abandoned wells, drinking
water wells, and drinking water surface water intakes (if any) within the chosen
municipalities.

e Displaying potential sources of chlorinated solvent contamination, especially dry-cleaning
locations, through GIS mapping.

e Conducting spatial analyses with the data collected.
e Developing a report summarizing the project results, including:

o0 The identification of potential sources of chlorinated solvent contamination,
especially dry-cleaning locations.

0 A summary of the relevant FOIA data.

1.3 Areas of Investigation

The study areas of the project were limited to the approximate city limits of Newark in New Castle
County, Dover in Kent County, and Georgetown in Sussex County. Figures 1, 9, and 17 display
the study boundaries for each city.

BrightFields File: 0985.67.51 Page 2 May 2018
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20 BACKGROUND

Chlorinated solvents, especially those solvents associated with the drycleaning industry, are some
of the most frequently occurring contaminants found in soil and groundwater, not only at
Superfund sites, but also at other contaminated waste sites across the United States.

According to the United States Department of Commerce 2012 Economic Census, there were
35,821 drycleaner and laundry service facilities operating in the United States, with 103 of them
operating in Delaware. Most of these facilities use tetrachloroethylene (PCE), a chlorinated
compound, as their drycleaning solvent. PCE contamination has been reported at many former
and/or current drycleaner and laundry service facilities. Some of the other chlorinated compounds
that have also been used in drycleaning operations include: Carbon Tetrachloride (CT), 1,1,1-
Trichloroethane (1,1,1-TCA), and Trichloroethylene (TCE). Petroleum solvents, such as naphtha,
benzene, white gasoline, and Stoddard solvent, have also been used in drycleaning operations in
the past. More environmentally friendly types of solvents, such as carbon dioxide and silicon-
based solvents, have been introduced into the drycleaning industry in recent years.

Prior to their regulation in the mid 1980’s, PCE and other chlorinated solvents were released to
the environment during delivery, transfer, and storage; through operation and maintenance of
equipment; and disposal of PCE contaminated wastewater into sanitary and storm sewers, septic
tanks, and by dumping it on the ground outside the facility. Spent filters and sludge were also
thrown into the trash. These practices have resulted in wide-spread contamination of soil and
groundwater (especially in urban areas where large concentrations of commercial properties exist)
and impacts to drinking water aquifers.

The costly remediation of contaminated soil and groundwater, at both active and inactive
drycleaners and other chlorinated solvent facilities, is an issue facing state governments and
drycleaners alike, especially in areas where groundwater serves as the primary drinking water
source. Inaddition, the migration of chlorinated solvents into the indoor air in homes and buildings
from underlying contamination in soil and groundwater through vapor intrusion is a growing
concern in Delaware, as well as elsewhere in the United States.
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2.1 A Brief History of the Drycleaning Process

The brief history of drycleaning process that follows is based on the information presented in the
Drycleaning Virtual Tour (2006) of a typical drycleaning operation, which can be found on the
State  Coalition for the Remediation of Drycleaners (SCRD) website at
https://drycleancoalition.org/tour/. The State Coalition for the Remediation of Drycleaners
(SCRD) is a United States Environmental Protection Agency (USEPA) sponsored group of
representatives from states with established drycleaner remediation programs. A very detailed
chronological history of the drycleaning industry was prepared by the SCRD in 2007 and has been
included as Appendix A.

The process of washing of fabrics, such as clothing and textiles, in nonaqueous solvents is referred
to as drycleaning. Drycleaning is physically similar to the home laundry process with the
exception that the clothes are washed in a drycleaning solvent instead of water in order to remove
dirt, stains, grease, oil, etc. from the fabric.

The drycleaning process was discovered in the 19" Century when Jean Baptiste Jolly, a French
dyemaker, accidently spilled kerosene on a tablecloth and found that it removed stubborn stains.
Commercial drycleaning operations began in Paris in the 1840s and by 1879 there was at least one
drycleaning plant operating in the United States.

The fabric cleaning process consists of three core functions: cleaning, drying and finishing.
Heavily stained garments are typically “pre-cleaned” or “pre-spotted” using a wide variety of
spotting agents whose primary constituents include, or have included: PCE, TCE, TCA, CT,
methylene chloride, amyl acetate, and petroleum solvents. “Spot bleaching” is also used in stain
removal when other spotting techniques have failed to remove a stain.

After being pre-treated for stains, the garments are machine washed in a solution of a solvent,
soaps, and detergents after which the solvent is extracted by draining and spinning the clothes.
The garments are then dried through a combination of aeration, heat, and tumbling before being
pressed.

Drycleaners will also “refresh” a garment, concentrating mainly on finishing. Sizing, composed
of hydrocarbon resins such as polymers and polymer blends, along with antistatic agents and
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optical brighteners, is a finish used to impart body to a fabric after the original finish has been
depleted by several fabric cleanings.

Historically, some drycleaners also performed garment waterproofing using a waterproofing agent
that usually was a wax base product utilizing PCE and petroleum solvent as the carrying agents.

2.2  Chlorinated Drycleaning Solvents and Solvent Use

PCE and TCE are part of a larger group of chlorinated solvents that have been in widespread use
throughout the U.S. and the world as industrial degreasers and spot removers. They are among the
most common chlorinated solvents used in the drycleaning industry.

Commercial drycleaning was established in the U.S. in 1879 but it was not until the 1930s that
chlorinated solvents came into use as a drycleaning solvent. Prior to the 1930s, petroleum solvents
were used as the drycleaning solvent.

The history of the various chlorinated solvents that have been used in the drycleaning industry can
be found in Appendix A and is summarized below:

e CT was the first chlorinated solvent used in drycleaning operations. It was sold as a
drycleaning solvent and spot-removing agent in the 1930s but it was eventually phased out
as a drycleaning solvent in the early 1950s because of its toxicity and corrosivity.

e In 1930, TCE was introduced as a drycleaning solvent in the U.S. but it was never widely
used as a primary drycleaning solvent because it caused bleeding of dyes in acetate fabrics
and corrosion of equipment. TCE is, however, still widely used as a dry-side pre-cleaning
or spotting agent and in water repellent agents.

e PCE was first used as a drycleaning solvent in the U.S. in 1934. By 1962, PCE became the
drycleaning solvent of choice in the U.S.

e In 1940, chlorinated solvent use by the U.S. drycleaning industry was estimated to be 6.2
million gallons of CT, 0.9 million gallons of PCE, and 0.4 million gallons of TCE.

e In 1950, a study by the National Institute of Cleaning and Dyeing determined that
chlorinated solvent use by the U.S. drycleaning industry was approximately 5.0 million
gallons of PCE and 2.1 million gallons of CT.

e In 1955, the U.S. drycleaning industry used an estimated 145 million gallons of Stoddard
solvent, 4 million gallons of 140-F solvent, and 8.5 million gallons of PCE.

e In 1980, PCE production in the U.S. peaked at approximately 800 million pounds (59.1
million gallons) and has been declining since then (McCarty, 2010). According to the
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Drycleaning Coalition (2009), PCE was being used in approximately 86.7% of U.S.
drycleaners.

In 1999 alternatives to PCE first appeared on the market as drycleaning solvents.

In 2007, PCE was used by approximately 70% of commercial drycleaners in the United
States; however, only 10% of the total PCE used in the United States was used by the
drycleaning/textile processing industries.

Human Health Risks Associated with Chlorinated Drycleaning Solvents

Drycleaning is the only acceptable method for cleaning many types of garments, such as silk,
polyester, and wool, since drycleaning solvents are able dissolve grease and oils without shrinking
or impacting color as would happen with a traditional water cleaning. However, drycleaning
chlorinated solvents, such as PCE and its degradation products, TCE and VC, are known to be
harmful to both human health and the environment.

The USEPA has published toxicological reviews of the chlorinated solvents that have been used
over the years in the drycleaning industry such as CT, PCE and TCE. The most recent
Toxicological Reviews regarding their effects on human health have been summarized below.

The USEPA concluded that PCE is “likely to be carcinogenic in humans by all routes of
exposure” with inhalation of PCE vapors and ingestion of contaminated water being the
primary exposure routes. Based on animal testing and other data, the USEPA also
concluded that lifetime daily ingestion at low levels of PCE could cause neurological,
kidney, immune, and other problems (EPA, 2012).

TCE has been characterized as *“carcinogenic in humans by all routes of exposure by
USEPA (EPA, 2011).” USEPA concluded that “TCE poses a potential human health
hazard for noncancer toxicity to the central nervous system, kidney, liver, immune system,
male reproductive system, and the developing fetus.” In December 2016, USEPA
announced that it is proposing to ban certain uses of TCE due to health risks when used as
a degreaser and a spot removal agent in drycleaning.

USEPA has determined that there is “inadequate information to assess the carcinogenic
potential” of cis- or trans-1,2-DCE because of the lack of human epidemiological
investigations or chronic animal bioassays (USEPA, 2011).

VC is considered by USEPA to be “a known human carcinogen by the inhalation and oral
routes of exposure” and is also considered as “highly likely to be carcinogenic by the dermal
exposure route” (USEPA, 2000). Exposure to VC has shown to have produced an increased
risk of liver, brain, lung cancer, and some cancers of the blood in workers who have
breathed VVC over many years.
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e Since CT is rapidly absorbed by any route of exposure, USEPA considers it “likely to be
carcinogenic to humans” by all routes of exposure (USEPA, 2010). Exposure to high
concentrations of CT by dermal contact, ingestion, or by inhalation can cause liver, kidney,
and central nervous system damage.

2.4  Fate & Transport of Chlorinated Drycleaning Solvents

The mobility and persistence of chlorinated solvents, such as PCE and other drycleaning
chemicals, are determined by the chemical and physical properties of the solvents. Those
properties include: high fluid density, high volatility, low viscosity, solubility that is low in
absolute terms but high relative to drinking water standards, low partitioning to soil, and low
degradability which means that subsurface lifetimes of these chemicals can be very long. These
properties make them difficult not only to find in the subsurface but also to remediate once released
into groundwater. Cohen and Mercer (1993), Pankow and Cherry (1996), and Cwiertny and
Scherer (2010) provide comprehensive descriptions of the properties and the physics of dense
nonaqueous phase liquids (DNAPL) movement in the environment.

At room temperature, chlorinated solvents, such as PCE, are liquids that have densities greater
than water (1 gm/cm3) which enables them to penetrate through asphalt and concrete surfaces and
to travel downward through the pore spaces and fractures in soil and rock as a DNAPL under the
influence of gravity. Eventually the DNAPL can extend down into a groundwater aquifer.

As a chlorinated solvent migrates through the vadose zone, portions of the solvent may be retained
by capillary forces in pore and/or fracture spaces as residual DNAPL. At this point the DNAPL
may volatilize into soil gas and/or dissolve into water. Chlorinated solvents, such as PCE,
evaporate easily and can volatize into soil gas vapors which may rise up through cracks in building
foundations and crawl spaces into the indoor air of overlying structures.

In fractured media, DNAPL movement is controlled by the same properties and processes as in
granular material. DNAPL entry and movement in fractures filled with residuum is controlled by
the pore size of the material filling the fracture. Capillary forces may be insignificant in large open
fractures allowing DNAPL to drain freely through the fractures under the influence of gravity.

Once a DNAPL is present in an aquifer, it becomes a source for dissolved-phase contamination of
groundwater that can enter drinking water supplies. At this stage it is still also able to volatilize
into soil gas and threaten human health through vapor intrusion into buildings. Most chlorinated
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solvents, such as PCE, are moderately mobile and have aqueous solubilities in the parts per million
(mg/L) range that increase as dechlorination occurs. For example, the aqueous solubility of PCE
is 200 mg/L while the aqueous solubility of TCE is 1,100 mg/L as compared to the drinking water
standards for chlorinated solvents such as PCE, TCE and VC which are typically orders of
magnitude lower than their solubility in water.

Most chlorinated solvents such as PCE are not readily degraded in groundwater and may naturally
degrade under anaerobic conditions into compounds that are toxic and more difficult to degrade
than the parent. In addition, the chlorinated solvents may actively destroy the structure of some
clayey minerals making them more permeable to dissolved contaminants.

PCE contamination of soil and groundwater at drycleaner sites has occurred as the result of spills
of solvent/pre-cleaning agents; improperly handled waste such as spent filters, still bottoms, muck,
lint and wastewater; as well as from leaking pipes, tanks, or machines.

2.5 Environmental Impacts of Chlorinated Drycleaning Solvents in Delaware

DNREC-Division of Air Quality (DAQ) published a report in 2007 titled Evaluation of the State
of Delaware Dry Cleaners Using Perchloroethylene (Goldsberry, 2007). DNREC reported that
there were 75 active drycleaning facilities in the state of Delaware in 2007; of which, 45 utilized
PCE in their cleaning process. The total quantity of defunct drycleaners operating in the State
spanning back to the 1940s (when PCE began being used regularly in drycleaning operations) is
unknown.

The Delaware Environmental Navigator (DEN) is a dynamic database used to provide public
access to DNREC site data including, but not limited to: facility information, violations,
enforcement actions and monitoring results associated with, but not limited to air quality, waste
water, water supply, hazardous waste, solid waste, contaminated site cleanup, underground and
above ground tank management, and corrective action sites. As of May 2016, a search of the
Delaware Environmental Navigator (DEN) by DNREC-SIRS found there were 143 drycleaning
and laundry facilities (both active and non-active, historic). DNREC-SIRS uses the Site Status
Database (SSD) to manage the identification, evaluation and remediation of hazardous substance
release sites within the state of Delaware. As of May 2016, a search of the SSD found that there
were 101 DNREC-SIRS sites in the database where chlorinated solvents have been detected in
either soil and/or groundwater. Twenty-three of the sites in SSD are identified as drycleaners.
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Since PCE, and its degradation products, TCE and VVC are classified as hazardous substances, they
must be disposed as such. Prior to the enactment of the Safe Drinking Water Act in 1974,
chlorinated solvents were unregulated and were routinely disposed by pouring the solvents onto
the ground or rinsing machine components that came in contact with the solvent in outside areas,
which resulted in the eventual introduction of large quantities of solvents into the groundwater.

As explained in Section 2.4, the mobility and persistence of PCE and other chlorinated solvents
makes them not only difficult to find in the subsurface but also difficult to remediate once they
have migrated into groundwater. Even small amounts of drycleaning solvent can cause significant
groundwater contamination. Since these solvents are denser than water, they can “sink” to the
base of an aquifer thereby increasing the difficulty and cost of ground water cleanup and
restoration.

Under USEPA’s Drinking Water regulations, MCLs have been established for these contaminants
in drinking water that is distributed through public water systems. The USEPA has established
the MCL for PCE and TCE at 5 pg/L, and the MCL for VC at 2 parts per billion (ug/L). The
Delaware Health and Social Services (DHSS) Division of Public Health lowered the state MCL
for PCE, TCE and VC in drinking water that is distributed through public water systems to 1 part
per billion (ug/L) on January 1, 2013.

According to the DHSS (2014), 77.6% of Delaware’s population of 935,614 is served by 485
public water systems while the remaining 22.4% is served by individual wells. Of Delaware’s 485
public water systems, 214 are community water systems?!, 84 are non-transient non-community
systems?, and 187 are transient non-community water systems®. Three of the public water systems

1 “Community Water System” means a public water system which serves at least fifteen (15) service connections used
by year-round residents or regularly serves at least twenty-five (25) year-round residents. (Delaware Administrative
Code, Title 16 Health and Safety, 4463 Licensing and Registration of Operators of Public Water Supply Systems)

2"Non-Transient Non-Community Water System" means a public-water system that is not a community water system
and regularly serves at least 25 of the same persons over 6 months per year. (Delaware Administrative Code, Title 16
Health and Safety, 4463 Licensing and Registration of Operators of Public Water Supply Systems)

3 "Transient Non-Community Water System" means a public-water system which has at least 15 service connections
or regularly serves an average of at least 25 individuals daily at least 60 days out of the year. (Delaware Administrative
Code, Title 16 Health and Safety, 4463 Licensing and Registration of Operators of Public Water Supply Systems)
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use surface water and the remaining 482 systems use groundwater to supply the public. The

number of gallons of public water used in Delaware is approximately 101 million gallons per day.

The presence of chlorinated solvents has been reported in public supply wells in Delaware since
the 1980s. The results from the most recent published studies (cite reference) regarding the impact
of chlorinated solvents on public drinking water wells in Delaware is summarized below. It should
be noted that at the time of the studies, the Delaware MCL was 5 ppb and drinking water with
levels up to 5 ppb was considered safe for ingestion.

Ferrari (2002) collected 30 groundwater samples from randomly selected public drinking
water supply wells in the surficial aquifer in Delaware in 2000 including two (2) of the
City of Newark’s public wells and one (1) of Georgetown’s public wells. PCE was present
of in 20 of the 30 samples and TCE was present in 12 of the 30 samples. However, neither
of the chlorinated solvents was detected at concentrations above the MCL of 5 ppb (the
Delaware MCL at the time of the study) in any of the wells.

Robertson (2002) collected groundwater samples from 39 public supply wells for those
public water systems that possessed a treatment system including five (5) of the City of
Newark’s public wells and two (2) of Georgetown’s public wells. Of the raw untreated
groundwater samples, PCE was present in groundwater samples collected from 16 of the
39 wells. TCE was present in groundwater samples collected from 15 of the 39. The
concentration of PCE in the raw untreated groundwater samples in 5 of the 39 wells
exceeded the 2002 MCL of 5 ppb. Using the current MCL of 1 ppb, 9 of the 39 wells (23%)
would have exceeded. PCE was present of in 6 of the treated groundwater samples and
TCE was present in 4 of the treated groundwater samples. With the exception of 1 sample
where PCE exceeded the MCL of 5 ppb (the Delaware MCL at the time of the study), all
of the remaining treated water samples were found to be safe for consumption.

Pellerito, et al, (2008) evaluated existing water quality data from more than 200 domestic
and small public water supply wells. The report concluded that although PCE and TCE
were detected in 4 % and 2 %t of the samples respectively, only 2 samples of PCE and 1
sample of TCE exceeded the MCL of 5 ppb.

Kasper (2014) summarized and reported raw or apparently raw groundwater-quality data
collected from public water-supply wells in Delaware during calendar years 2012 and
2013. PCE was detected in 21 of the 73 analyses while TCE was detected in 12 of the 74
analyses. Seven of the PCE samples exceeded the MCL of 5 ppb while none of the TCE
samples exceeded the MCL of 5 ppb.

Unlike drinking water from public water systems that is regulated and tested regularly by the
Office of Drinking Water (ODW) in the Delaware Division of Public Health, the safety of drinking
water from a private well is the responsibility of the well owner. For private wells, the USEPA,
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the Center for Disease Control and Prevention, and the Delaware ODW recommend annual
sampling to ensure optimal water quality and annual inspections to ensure there are no mechanical
problems. Since there are no requirements to collect samples or conduct inspections, there is little
data available to evaluate the presence of chlorinated solvents in private wells.

2.6 Environmental Impact from Drycleaning Solvents in Delaware and Associated
Cleanup Costs

As previously mentioned, according to the United States Department of Commerce Economic
Census, there were 103 drycleaner and laundry service facilities in Delaware in 2012.

As of May 2016, a search of the DEN conducted by DNREC-SIRS found 143 drycleaning and
laundry facilities (both active and non-active, historic) and a search of the SSD found that there
were 101 DNREC-SIRS sites in the SSD where chlorinated solvents have been detected in either
soil and/or groundwater. Twenty-three of the sites in SSD are identified as drycleaners. Of the
101 sites where chlorinated solvents have been detected, 13 sites have either been or are being
addressed primarily with DNREC-SIRS Hazardous Substance Cleanup Act (HSCA) Program
funds. The sites and costs associated with each were provided by DNREC-SIRS and are
summarized below.

Site 1D DNREC Site Name Drycleaner? Time Frame HSCA Costs
DE-0113 | Georgetown Cleaners Yes 07/01/89 - 06/30/15 | $  796,840.56
DE-0173 | Syntech No 07/01/89 — 09/17/16 | $ 2,029,910.75
DE-1005 | Toni Cleaners Yes 07/01/89 —03/31/16 | $ 1,773,454.33
DE-1018 | Capitol Cleaners Yes 07/01/89 - 12/31/15 | $ 48,716.39
DE-1075 | New Market Village Trailer Park No 07/01/89 -12/31/15 | $ 103,317.56
DE-1343 | Newark VOC Treatment No 07/01/89 —12/31/15 | $ 541,427.00
DE-1351 | Homestead Campground No 10/01/06 — 06/30/16 | $  856,235.92
DE-1361 | Millsboro Public Well TCE No 07/01/89 — 03/31/14 | $ 2,852,907.44
DE-1407 | Georgetown GW No 07/01/99 —12/31/15 | $ 99,232.84
DE-1411 | Pearsons Corner No 04/01/07 - 06/30/16 | $  283,851.85
DE-1435 | Royal Drycleaners Yes 01/01/12 -03/31/16 | $  306,363.00
DE-1464 | Former Classic Image Yes 03/01/09 — 06/30/16 | $ 192,783.15
DE-1531 | Chestnut Run PCE No 10/01/12 -12/31/15 | $ 27,736.94

Total | $ 9,912,777.73
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To date, DNREC has spent nearly 10 million dollars to investigate and remediate these thirteen
(13) sites. This total does not include HSCA Program funds that were spent for the investigation
and remediation of Brownfield sites impacted by migrating chlorinated solvents. Unfortunately,
most of the responsible parties for these sites lack the resources to pay for the investigation and
remediation of their sites. However, DNREC recovered $2.75 million in past remediation costs
from the responsible parties for the Millsboro Public Well TCE Site in 2015.

2.7 Other Applications for Chlorinated Solvents

Although most commonly known for drycleaning applications, chlorinated solvents are/were also
utilized the aerospace, automotive, military, metal-working industries, and others for a variety of
purposes, including degreasers, cleaning solutions, paint thinners, brake cleaners, pesticides,
resins, glues, thinning solutions, and the production of fluorinated compounds (Morrison, 2006).
Their chlorine-containing chemical structure helps them to efficiently dissolve organic materials
like fats and greases and to serve as raw materials or intermediates in the production of other
chemicals. Although this study focuses on drycleaners, many of the industries listed above utilize
chlorinated solvents as part of their own service or manufacturing tasks.
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3.0 DATA SOURCES AND COLLECTION METHODS

To meet the project objectives (discussed in Section 1.2), BrightFields utilized databases from
Environmental Data Resources, Inc. (EDR), an environmental data collection service; reviewed
library sources (historic telephone directories); reviewed DNREC Section files; communicated
with employees of suspected drycleaner sites; and conducted site visits of potential former/current
drycleaning operations. The following subsections summarize the sources and methods used to
obtain the project data.

3.1 Environmental Data Resources, Inc.

BrightFields subcontracted EDR, a company that specializes in providing a broad range of current
and historical environmental risk management information typically used for environmental due
diligence investigations. BrightFields utilized EDR to provide available records and data to
identify current and historical operations that may use or may have used chlorinated solvents
within the selected target cities. The following subsections summarize the data sets that were
requested from EDR.

3.1.1 “United States Historical Cleaners” - EDR Proprietary Records

BrightFields requested EDR’s “US Historical Cleaners” records for target cities; Newark, Dover,
and Georgetown. The “US Historical Cleaners” records data set is a proprietary list developed by
EDR and comprised of a collected listing of potential drycleaner sites based on the analyses of
keywords and data categories within various historical business directories. The sites that were
identified included, but were not limited to: drycleaners, cleaners, laundry services, laundromats,
cleaning/laundry, and wash & dry businesses. The “US Historical Cleaners” records identified
potential drycleaner sites within the following years for each target city:

e Dover: 2000 - 2005, 2007, 2008, 2010 through 2012
e Georgetown: 1999 through 2001, 2003, 2004, 2007, 2010
e Newark: 1999 through 2012

BrightFields reviewed the “US Historical Cleaners” records to identify facilities performing
potential drycleaning services. A summary of the potential drycleaner sites identified from each
of the target cities is discussed in sections 4.1.1.1, 4.2.1.1, and 4.3.1.1.
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3.1.2 RCRA Hazardous Waste Generator Records

To identify facilities within the targeted cities that generate chlorinated solvent waste, BrightFields
requested that EDR provide a list of sites identified by the USEPA as hazardous waste generators
under RCRA. EDR utilized the USEPA’s RCRAInfo system to identify hazardous waste
generators in each of the target cities based on the amount of hazardous waste reported. The
RCRAInfo system database includes selective information on sites which generate, transport,
store, treat and/or dispose of hazardous waste as defined by RCRA. A definition of each waste
generator classification is listed below.

e Conditionally exempt small quantity generators (CESQGSs) are defined as sites that
generate less than 100 kilograms (kg) of hazardous waste, or less than 1 kg of acutely
hazardous waste per month.

e Small quantity generators (SQGs) are defined as sites that generate between 100 kg and
1,000 kg of hazardous waste per month.

e Large quantity generators (LQG) are defined as sites that generate over 1,000 kg of
hazardous waste, or over 1 kg of acutely hazardous waste per month.

BrightFields utilized the database information to identify facilities generating chlorinated solvent
waste. For the purposes of this study CESQGs were classified as SQGs. A summary of the SQG
and LQG sites identified in each of the target cities is discussed in sections 4.1.1.2, 4.2.1.2, and
4.3.1.2.

3.1.3 Sanborn® Maps

BrightFields utilized EDR to provide all available historic Sanborn® fire insurance maps produced
after 1930 for each of the target cities. EDR completed a search using the Sanborn® Library, LLC,
which includes Sanborn® fire insurance maps from such databases as the Library of Congress,
University Publications of America, and EDR’s private Sanborn® map collection. Maps produced
prior to 1930 were not selected for review since they predate the mainstream use of chlorinated
solvents in commercial drycleaning operations. A list of dates corresponding to the available
Sanborn® maps that were selected for each of the target cities is summarized below.

e Dover: 1950 and 1969

e Georgetown: 1959
e Newark: 1949 and 1961
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BrightFields reviewed the Sanborn® maps and identified potential drycleaning services,
automotive services, and other facilities that may have utilized chlorinated solvents. A summary
of the sites identified during Sanborn® map review is discussed in sections 4.1.1.3, 4.2.1.3, and
4.33.1.3.

3.2  The Delaware Public Archives Library

BrightFields visited the Delaware Public Archives Library in Dover, Delaware to review historic
telephone directories for each of the target cities. The historic telephone directories were reviewed
for business listings under drycleaners, cleaners, laundry, laundromat, cleaning/laundry, and wash
& dry businesses. General information for each site including the name, location, and service type
were recorded. A list of the available historic telephone directories for each of the target cities,
indicated by the year of publications, is outlined below.

e Dover: 1936, 1937, 1942, 1946, 1952, 1962, 1966, 1968, 1969, 1972, 1974, 1975 1976,
1979, 1981, and 1985

e Georgetown: 1933, 1936, 1938, 1939, 1940, 1948, and 1955
e Newark: 1959 through 1982

A summary of the relevant historic telephone directory listings for each of the target cities is
discussed in sections 4.1.2, 4.2.2, and 4.3.2.

3.3 Delaware Department of Natural Resources and Environmental Control

BrightFields reviewed available data from DNREC sections related to potential drycleaner
activities or sample detections of chlorinated solvents within the target cities. The following
subsections summarize the source and data that were obtained from DNREC.

3.3.1 DNREC Delaware Environmental Navigator

BrightFields utilized DNREC’s online web-based tool, the DEN, which provides public access to
several DNREC environmental data sets. Using the DEN, BrightFields reviewed all listed
DNREC-SIRS sites within each of the target cities to identify DNREC-SIRS HSCA Program sites
with detections of chlorinated solvents. For each site identified with detections of chlorinated
solvents, BrightFields recorded the maximum detection of each chlorinated solvent, sample media
in which the chlorinated solvent was detected, and other pertinent information.
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A summary of the DNREC-SIRS sites identified using the DEN for each of the target cities is
discussed in sections 4.1.3.1, 4.2.3.1, and 4.3.3.1.

3.3.2 DNREC Freedom of Information Act Requests

FOIA requests were submitted to DNREC on November 17, 2014 requesting to view files related
sites associated with drycleaning activities in each of the target cities. Requests were submitted to
sections within DNREC’s Division of Waste and Hazardous Substances, including the Emergency
Prevention and Response Section (EPRS), the Site Investigation and Restoration Section (SIRS),
the Solid and Hazardous Waste Management Section (SHWMS), the Tank Management Section
(TMS); the Division of Air Quality (DAQ) (formerly Air Quality Management Section); and the
Office of Community Services - Environmental Crimes Unit (ECU). The divisions/sections that
responded by indicating that documents were available for review included DAQ, SIRS, SHWMS,
and TMS. The ECU and EPRS responded that they did not have files related to drycleaning
activities within the target study areas.

The purpose of submitting the FOIA request was to review any records from sites within each of
the target study cities related to:

e Permits issued in relation to drycleaning operations,

e Drycleaner operation compliance statuses and annual drycleaning compliance inspection
reports (including name address of facilities, owner and contact info, installed drycleaning
machine info, and amounts of PERC consumed per year at each facility),

e Other records related to the operation of a drycleaning service.

Most of the DNREC Sections responded to the FOIA request with a list of sites that were obtained
by conducting a keyword search for the term “drycleaners” for all files found within the DEN
database. Site files related to projects managed by DAQ, SIRS, SHWMS, and TMS were reported.
The DNREC FOIA response is attached as Appendix B.

In addition, DNREC-DAQ also responded to the FOIA request with a list of facilities permitted
under 7 DE Admin. Code 1138.5.0, Perchloroethylene (PCE) Air Emission Standards for
Drycleaning Facilities. These facilities had applied for and received a permit to use PCE at each
site as stated in the application. Drycleaner sites included in the DNREC-DAQ list are discussed
in detail in sections 4.1.3.2, 4.2.3.2, and 4.3.3.2; and are depicted for each of the target cites on
Figures 7, 15, and 23.
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3.3.3 DNREC - Division of Water Resources Reports

As required under the 1996 amendments to the Safe Drinking Water Act, DNREC-Division of
Water Resources completed Source Water Assessment (SWA) Report for public water supply
wells across the State of Delaware to assess the susceptibility of each source of public drinking
water to various types of contamination. The SWA Reports for information on the public supply
wells for each of the target cities which were published between 2001 and 2003.

In 2002, the DNREC-DWR published a report titled, The Impact of Known and Suspected
Contaminant Sources on Select Public Drinking Water Supplies in Delaware (Robertson, 2002).
The document reported levels of chlorinated solvent samples collected from the pretreated
drinking water in 39 public supply wells across the state. Wells from the City of Newark and the
Town of Georgetown were utilized in the study.

Also in 2002, the U.S. Geological Survey in cooperation with DNREC-DWR published a report
titled Occurrence and Distribution of Selected Contaminants in Public Drinking-Water Supplies
in the Surficial Aquifer in Delaware (Ferrari, 2002). The report summarized a four-month
investigation that took place in 2000 in which groundwater samples were collected from 30 public
drinking-water supply wells screened in the unconfined aquifer in Delaware, and analyzed to
assess the occurrence and distribution of selected pesticide compounds, volatile organic
compounds (VOCs), major inorganic ions, and nutrients. For the purposes of this report, the
concentrations of chlorinated solvents in the pretreated drinking water samples from wells located
the three study areas (Dover, Georgetown, and Newark) were reviewed.

A summary of the findings pertaining to groundwater quality in each of the target cities are
discussed in Section 4.

3.4 City Water Department Annual Drinking Water Quality Reports and
Laboratory Data

The USEPA requires public water suppliers to provide Annual Water Quality Reports to their
customers. The reports summarize water sources used by the supplier, detected contaminants.
Compliance, and educational efforts. BrightFields reviewed the available Annual Water Quality
Reports from the City/Town Water Departments each study area to determine the maximum
concentrations of chlorinated solvents detected in finished water during each calendar year. Annual
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Water Quality Reports from privately owned water utilities were not reviewed as part of this study.
PCE was the only chlorinated solvent reported in the annual reports. The Annual Water Quality
Reports were downloaded from the following locations:

e Dover - https://www.cityofdover.com/public-services (only current year supplied)

e (Georgetown - www.georgetowndel.com/Water

e Newark - https://newarkde.gov/Archive.aspx

In addition, BrightFields utilized the Delaware Health and Social Services — Drinking Water
Branch Drinking Water Watch website (https://drinkingwater.dhss.delaware.gov/). The Drinking
Water Watch website is a searchable database that was used to review water quality sample results
from each target city based on analytes sampled.

DNREC-SIRS provided tables of source water sample data that was collected for the wells in the
Newark South Wellfield by the City of Newark, the DHSS-ODW, USGS and DNREC between
2000 and 2013.

3.5 Site Visits and Google Street View™

BrightFields assessed the status of identified potential active drycleaner sites by either performing
a site visit or utilizing the Google Street View™ website
(https://www.google.com/maps/streetview/) for visual confirmation that they still operated at the
address indicated. Sites that were identified as having a potentially active on-site drycleaner
business were contacted via phone to confirm if drycleaning operations took place at the site.
Through phone interviews, BrightFields documented the type of service the business provided,
including: on-site drycleaning, off-site drycleaning, or laundromat/other services.
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40 DATA SUMMARY

The data sets summarized in Section 3.0 were analyzed to assist in the identification two types of
sites: 1) properties that currently or historically generated chlorinated solvent waste with an
emphasis on identifying those that have/had on-site drycleaning services; and 2) locations that
have been impacted by chlorinated solvent use.

Identifying Potential On-site Drycleaner Sites

To attempt to identify properties in each of the study areas that currently or historically generated
chlorinated solvent waste by way of on-site drycleaning, the following data sets were analyzed:

e EDR’s “US Historical Cleaners” Proprietary List

e Resource Conservation and Recovery Act (RCRA) Hazardous Waste Generator Records
e Sanborn® Maps

e Historic telephone directory listings

e DNREC-DAQ list of registered drycleaners permitted to use PCE

The sites identified in the data sets were then categorized as “confirmed”, “potential”, or “non-
drycleaner sites” based on the following criteria:

“Confirmed Current or Historic On-Site Drycleaner Sites”

Sites were identified as “confirmed current or historic on-site drycleaners” based on a
combination of the following criteria:

e Site included in the DNREC-DAQ list of registered drycleaners permitted to use PCE.

e Site listed as a generator of chlorinated solvent waste on EDR’s list of RCRA hazardous
waste generators AND the business title, directory information, signage, or other visual
cue/business description indicated that the business operates as a drycleaner or laundry
service.

e Business staff indicated that dry-cleaning operations occurred on-site during a phone
interview.

e Signage, or other visual cue/business description indicated that the business an on-site
drycleaning service.
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“Potential Drycleaner Sites”

Sites that were unable to be confirmed as current or historic on-site drycleaners were labeled
as potential historic on-site/current off-site drycleaner sites based on a combination of the
following criteria:

e Site was confirmed as a current off-site drycleaner and/or drop off facility, and may
have had on-site drycleaning at some point.

e Visual observations made through a site visit or Google Street View™ indicate
potential drycleaner activity at the site; however, the site owner or operator could not
be contacted for confirmation and no other records reviewed confirm the existence of
historic or current on-site drycleaning operations at the site address.

e Historic drycleaning or laundromat operations were identified at the site address in a
historic directory or Sanborn Map; however, the business no longer exists at the
identified location and no other records reviewed confirm the existence of historic or
current on-site drycleaning operations at the site address.

e Other records indicate potential drycleaner activity at the site, but confirmation could
not be made utilizing any of the methods described above.

“Non-Drycleaner Sites”

Sites were considered neither confirmed nor potential drycleaner sites if there was no evidence
indicating that drycleaning operations have occurred at the site. Many historic sites were
listed on Sanborn maps or directories as providing laundry services, maid services, or other
cleaning services, however; there was no definitive evidence or indication that they housed
on-site drycleaning services. Additionally, sites listed in the RCRA Hazardous Waste
Generator Records as using chlorinated solvents but clearly not for drycleaning purposes (e.g.
automotive repair shops) or sites specifically labeled in historic data as businesses other than
laundry/drycleaning as were identified as “non-drycleaner sites”.

Identifying Sites Impacted by Chlorinated Solvent Use

To identify properties that have been impacted by the use of chlorinated solvents, either
originating from on-site or offsite sources, the following data sets were analyzed:

e DNREC-SIRS’ HSCA Program site data
e DNREC - Division of Water source water assessment report data
e City Drinking Water Quality Report Data
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The data sets reviewed for each study area and a summary of the findings are discussed in the
following sections. Section 5.0

4.1 Dover Study Area Data

The following sections summarize the data collected for sites identified as being within the
designated Dover study area as depicted on Figure 1.

4.1.1 Environmental Data Resources Data — Dover Study Area

This subsection summarizes the data obtained from EDR that was utilized in the identification of
current and historical operations that have or may have used chlorinated solvents within the Dover
study area.

4.1.1.1  “US Historical Cleaners” List - EDR Proprietary Records

A total of 32 sites were identified within the Dover study area based on EDR’s “US Historical
Cleaners” proprietary records data set. The 32 sites are summarized in Table 1 and displayed on
Figure 2.

BrightFields confirmed that at least 7 of the 32 “US Historical Cleaners” proprietary records sites
have historically and/or currently operate on-site drycleaning services at their listed locations. The
7 confirmed historic and/or currently operating on-site drycleaning operations are listed on the
following table:

Confirmed Current and/or Historic On-site Drycleaning Operation Locations
Within the Dover Study Area

Site Name Address

A-1 Cleaners 1660 South Governors Avenue
ACE Cleaners 1030 Forrest Avenue

Brite Cleaners 11 South DuPont Highway
Capitol Cleaners & Launderers, Inc. 217 South New Street
Commerce Cleaners 211 Dover Street
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Site Name Address

Harry Louie Laundry & Drycleaning 129 South Governors Avenue

1255 South State Street

Speed Queen Laundromat

BrightFields has identified 19 of the 32 “US Historical Cleaners” proprietary records sites as
potential historic on-site drycleaning operations and/or current off-site drycleaner sites. These
sites may have historically performed on-site drycleaning services and/or currently perform off-
site drycleaning services at their listed locations. The 19 potential historic on-site / current off-site
drycleaning operations are listed in the following table:

Potential Historic On-site/Current Off-site Drycleaning Operation Locations
Within the Dover Study Area

Site Name Address
A-1 Cleaners 1624 South Governors Avenue
A-1 Cleaners 600 Jefferic Boulevard

Capitol Cleaners & Launderers, Inc.

1221 South Governors Avenue

Capitol Cleaners & Launderers, Inc.

1064 Forrest Avenue

Capitol Cleaners & Launderers, Inc.

1102 South State Street

Capitol Cleaners & Launderers, Inc.

1011 Walker Road

Capitol Cleaners & Launderers, Inc.

178 North DuPont Highway

Capitol Cleaners & Launderers, Inc.

220 Gateway South Boulevard

Coin Laundry

431 South New Street

Dover Mart Laundromat

272 South DuPont Highway

Dry Clean Central, Inc.

122 North DuPont Highway

E Y Coin Laundromat

772 Walker Road

East Dover Laundromat

1022 South Little Creek Road

Emerald City Wash World

730 West Division Street
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Site Name Address

Emily Cleaners 264 South DuPont Highway
Greentree Cleaners 59 Greentree Avenue

M & S Cleaning Services LLC 630 West Division Street

Speed Queen Laundromat & Drycleaners 1324 Forrest Avenue

Towne & Country Cleaners 321 Independence Boulevard

Based on the collected data and site visits, the remaining 6 sites (those not highlighted on Table 1)
were not currently conducting on-site drycleaning operations and were considered unlikely to have
historically operated as an on-site drycleaner based on a complete review and assessment of all the
project data collected.

4.1.1.2 Resource Conservation and Recovery Act Hazardous Waste Generator
Records

Small Quantity Generators of Hazardous Waste

A total of 26 sites within the City of Dover study area were identified as small quantity generators
(SQGs) of hazardous waste. The 26 sites identified were listed as SQGs of chlorinated solvents
including the drycleaning solvent PCE, and its breakdown products, TCE, and vinyl chloride.

Of the 26 sites identified as SQGs of chlorinated solvents:

e 4 were identified as drycleaner industry sites.
e 11 were identified as automotive-related industry sites.
e 11 were identified as other industry.

Based on the total number of sites identified as SQGs, a total of 4 of the 26 sites, or approximately
15%, were identified as confirmed current or historic on-site drycleaners. No SQGs were
identified as potential historic on-site or current offsite drycleaners. The remaining 22 SQGs were
identified with an industry unrelated to drycleaning.

The four sites identified as SQGs of chlorinated solvents that are/were identified as drycleaner
industry sites are listed below:
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Drycleaning Operations Identified as SQGs of Chlorinated Solvents
Within the Dover Study Area

Site Name Address

ACE Cleaners 1030 Forrest Avenue
Capitol Cleaners & Launderers, Inc. 217 South New Street
Master Drycleaners, Inc. 211 Dover Street
Speed Queen Laundromat 1255 South State Street

Large Quantity Generators of Hazardous Waste

A total of 4 sites within the City of Dover study area were identified as LQGs of hazardous waste.
Of the 4 identified LQGs, none of the sites were listed as LQGs of chlorinated solvents including
the drycleaning solvent PCE, and its breakdown products, TCE, and vinyl chloride.

Of the 4 sites identified as LQGs of chlorinated solvents:

e 0 were identified as drycleaner industry sites.
e 1 was identified as automotive-related industry sites.
e 3 were identified as other industry.

The 26 SQG and 4 LQG sites identified within the City of Dover study are included in Tables 2
and 3 respectively and are depicted on Figure 3.

4.1.1.3  Sanborn® Map Data

BrightFields reviewed historical Sanborn® maps of Dover from 1950 and 1969 and identified
potential drycleaning services, automotive services, and other services that may have utilized
chlorinated solvents.

Of the 22 identified historic sites that may have used chlorinated solvents:

e 4 sites were identified on the Sanborn® maps associated with the laundry service industry.

e 17 sites were identified on the Sanborn® maps associated with the automotive service
industry.
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e 1 additional site, a rug cleaning business, was also identified. This site was listed as
associated with other service industry.

The four (4) sites that are/were identified as associated with the laundry service industry are listed
below:

Location of Drycleaning Operations as Identified on Sanborn® Maps
Within the Dover Study Area

Sanborn Description Address

Cleaning 140 South Governors Avenue
Cleaning 217 South New Street
Drycleaning 28 ¥ West Lockerman Avenue
Drycleaning 411 South Governors Avenue

The 22 Sanborn® map sites identified within the City of Dover are included in Table 4 and are
depicted on Figure 4.

4.1.2 Historic City Directory Data — Dover Study Area

A review of the historic city telephone directories from the Delaware Public Archives identified a
total of 22 potential historic city directory drycleaner sites within the Dover study area. The 22
potential historic drycleaner sites were identified between the years of 1936 to 1985.

BrightFields confirmed that 2 of the 22 Delaware Public Archive sites have historically and/or
currently operated on-site drycleaning at the listed locations. The confirmed current and / or
historic on-site drycleaning site is listed in the following table:

Dover Historic City Directory Listings
Confirmed Current and/or Historic On-site Drycleaning Operations

Site Name Address
Master Dry Cleansing 211 Dover Avenue
Dover Laundry & Cleaners 411 South Governors Avenue
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BrightFields has identified 16 of the 22 sites listed in the city directories as potential historic on-
site/current offsite drycleaner sites. These sites may have historically performed on-site
drycleaning services and/or currently perform offsite drycleaning services at their listed locations.
The 16 potential historic on-site/current offsite drycleaning sites are listed in the following table:

Dover Historic City Directory Listings
Potential Historic/Current On-site Drycleaning sOperations

Site Name Address

ABC Laundry 1064 Forrest Street

Betty Brite Cleaners & Shirt Laundry South DuPont Highway / Corner of
Cowagill Street

Bone’s Drycleaning & Pressing 841 West Forrest Street

Capitol Cleaners & Dyers 140 South Governors Avenue

Capitol Laundromat 805 Y% Forest Street

Clements Cleaners, Inc. 26 Lockerman Street

Dover Discount Drycleaners 210 South Governors Avenue

Edgehill Cleaners 900 East Division Street

First State Laundromat 1181 (b) North DuPont Highway

Hastings Laundrette 725 South Governors Avenue

Hi-Way Cleaners 1181 North DuPont Highway

Marstellers Coin Laundry 1102 White Oak Road

Paul & Fran Enterprises 780 Walker Street

Professional Drycleaning and Alteration | 327 Martin Street

Shop

Round the Clock Laundry 1058 South DuPont Highway

Welter’s Drycleaning 221 South State Street
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Based on the collected data and site visits, the remaining four (4) sites (those not highlighted on
Table 5) are not currently conducting on-site drycleaning operations and are considered unlikely
to have historically operated as an on-site drycleaner.

A total of 11 locations were identified without a complete address listing (e.g. a street number was
not provided) and could not be located, therefore they were not included in the study.

The 22 sites identified within the City of Dover historic city directories are included in Table 5
and are depicted on Figure 5.

4.1.3 DNREC Data — Dover Study Area

4.1.3.1 DNREC - SIRS Sites

Using the DEN online tool, BrightFields identified 48 DNREC-SIRS HSCA Program sites within
the Dover study area. Of the 48 DNREC-SIRS sites identified, 21 of the sites had detections of
chlorinated solvents in at least one sample media (soil, groundwater, or soil gas).

The following list characterizes the detections of chlorinated solvents within the 21 identified
SIRS sites based on the sample media they were identified in:

e 17 sites had detections of chlorinated solvent(s) in groundwater samples.
e Osites had detections of chlorinated solvent(s) in soil samples.

e 2 sites had detections of chlorinated solvent(s) in soil gas samples.
The 21 SIRS sites identified with detections of chlorinated solvents are listed below:

DNREC-SIRS Sites with Chlorinated Solvent Detections Within the Dover Study Area

i DNREC-SIRS Maximum Chlorinated Solvent
Site Name )
ID # Detections
680 Forest Street DE-1451 PCE in groundwater (3.6 pg/L)
742 South Governors Avenue | DE-1202 PCE in soil (260 pg/kg)
PCE in groundwater (31 pg/L)
Atlantic Coast Environmental | DE-1379 TCE in groundwater (100 pg/L)
DCE in groundwater (14 pg/L)
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DNREC-SIRS Maximum Chlorinated Solvent

Site Name .
1D # Detections

Braun Property DE-1487 PCE in soil gas (10.17 pg/m®)

PCE in soil (640 pg/kg)

PCE in groundwater (42,000 ug/L)

TCE in soil (3,100 ug/kg)

Capital Cleaners DE-1018 TCE in groundwater (630 pug/L)

DCE in soil (69,000 pug/kg)

DCE in groundwater (2,800 ug/L)

Vinyl Chloride in groundwater (60 pg/L)

PCE in groundwater (1 pg/L)

Capitol Scra DE-1171
P P TCE in groundwater (2 pg/L)

City of Dover — Public Works | DE-0152 PCE in groundwater (5 pg/L)

PCE in soil (100 pg/kg)

PCE in groundwater (3,300 pg/L)

TCE in soil (66 pg/kg)

TCE in groundwater (21,000 pg/L)

DCE in soil (1.1 pg/kg)

DCE in groundwater (7,300 ug/L)

Vinyl Chloride in groundwater (510 pg/L)

Dover Air Force Base DE-0031

PCE in soil (4,200 ug/kg)

PCE in groundwater (7,300 pg/L)
PCE in soil gas (1,221 pg/m?)

TCE in soil (160 pg/kg)

TCE in soil gas (75.2 pg/m®)

DCE in soil (12,000 ug/kg)

Vinyl Chloride in soil (1,400 pg/kg)

Dover Gas and Light CO. DE-0057

Dover Machine Works DE-1314 PCE in groundwater (1 pg/L)

PCE in groundwater (0.9 pg/L)
Dover West Side Area A DE-1212 Vinyl Chloride in groundwater (0.6 pg/L)
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Site Name DNREC-SIRS Maximum Chlorinated Solvent
ID # Detections
PCE in groundwater (47 pg/L)
Dover West Side Area B DE-1213 TCE in groundwater (52 ug/L)
Dover West Side Area B — oE.113 PCE i_n groundwater (41 pg/L)
Coca Cola TCE in groundwater (52 pg/L)
Dover West Side Area C DE-1214 TCE in groundwater (12 pg/L)

Former Chesapeake Supply PCE in groundwater (120 pg/L)

DE-1334 -
Company TCE in groundwater (7 pg/L)
Former Dover Ice Plant DE-1110 TCE in groundwater (260 pg/L)
PCE in soil (590 pg/kg)
Hastings Drycleaners DE-1010 PCE in grounawater (2,000 po/L)

TCE in groundwater (130 pg/L)

McKee Run Generating Station

DE-0269 PCE in soil (180 pg/k
— Dover Power Plant in soil (180 pg/kg)

PCE in soil (3,200 ug/kg)

PCE in groundwater (143ug/L)
PCE in soil gas (14.35 pg/m®)
New Street DE-1107 TCE in groundwater (26 pg/L)
TCE in soil gas (0.17 pg/m?®)
DCE in groundwater (750 pg/L)

PCE in soil (2 pg/kg)
PCE in groundwater (812 ug/L)
P&F Motorcycles DE-1093 TCE in soil (4pg/kg)

TCE in groundwater (8.3 pg/L)
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Site Name DNREC-SIRS | Maximum Chlorinated Solvent
ID # Detections

PCE in soil (150 pg/kg)

PCE in groundwater (17 pg/L)

DE-1288 PCE in soil gas (27,133 pg/m?)

Center TCE in soil gas (6,449 pg/m?)

DCE in soil gas (10,523 pg/m°)

Rodney Village Shopping

The 21 SIRS sites identified with detections of chlorinated solvents are further detailed on Table
6 and displayed on Figure 6.

4.1.3.2 DNREC - FOIA Data

Most of the DNREC Sections responded to the FOIA request for drycleaner records with a list of
sites that were obtained by conducting a keyword search for the term “drycleaners” for all files
found within DNREC’s DEN. Site files related to projects managed by DAQ, SIRS, SHWMS, and
TMS were reported. The DNREC FOIA response is attached as Appendix B. DNREC-DAQ
responded to the FOIA request with a list of facilities permitted under 7 DE Admin. Code 1138.5.0,
Perchloroethylene (PCE) Air Emission Standards for Drycleaning Facilities, which is further
discussed in Section 4.1.3.3. The sites provided by DNREC under the “drycleaner” keyword
search for Dover are shown on Figure 7.

4133 DNREC-DAQ Site Data

BrightFields obtained a list of facilities permitted under 7 DE Admin. Code 1138.5.0,
Perchloroethylene (PCE) Air Emission Standards for Drycleaning Facilities. These facilities
applied for and received a permit to use PCE at each site as stated in the application. From the
list, a total of 5 sites were identified within the City of Dover and are listed below:

Registered DNREC-DAQ Active On-site Drycleaner Sites Within the Dover Study Area

Site Name Address
A-1 Cleaners 1660 South Governors Avenue
ACE Cleaners 1030 Forrest Street
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Site Name Address

Brite Cleaners 11 South DuPont Highway
Capitol Cleaners & Launderers, Inc. 217 South New Street
Emily Cleaners 270 South DuPont Highway

The five sites identified from the DAQ FOIA list within the City of Dover are displayed on
Figure 8.

4.1.3.4 DNREC — Division of Water Resources Report Data

According to the SWA for the City of Dover and the City of Dover Department of Public Works
2015 Drinking Water Quality Report (2016), there are 22 supply wells used by Dover for its
drinking water supply. Nine wells are completed in the confined Cheswold aquifer, six wells are
completed in confined Piney Point aquifer and seven wells are completed in the unconfined
Columbia aquifer. The City of Dover wells that are completed in confined aquifers have a lower
vulnerability to contaminants than the wells that are completed in unconfined aquifer. The report
documented that the Dover public water supply well system had a high susceptibility to “other
organics” (defined in the report as PCE, TCE, and vinyl chloride)

In 2002, the USGS in cooperation with DNREC-DWR published a report titled Occurrence and
Distribution of Selected Contaminants in Public Drinking-Water Supplies in the Surficial Aquifer
in Delaware (Ferrari, 2002). The report also indicated that low levels of chlorinated solvents were
found in samples collected from the raw pretreated drinking water in source wells. The chlorinated
solvents (PCE, TCE) were reported in groundwater samples collected from the Dover Well #10735
at concentrations below their respective MCLs. The results from the studies are displayed in the
table below.
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Chlorinated Solvent Concentrations in Raw (Untreated) Public Supply Water Samples
within the Dover Study Area

Water Provider Well ID 2002 USGS Chlorinated
Solvent Detections
City of Dover 10735 PCE-M

TCE - 0.01 pg/L J
Cis-1,2 DCE — ND
VC - ND

BOLD - equal to or greater than the current respective MCL level
M = presence of material verified but not quantified

ND = not detected

J = estimated concentration

4.1.4 City of Dover Drinking Water Quality Report

The City of Dover annual Drinking Water Quality Report summarizes the water quality post-
treatment process. The maximum concentration observed for each analyte is reported in the
Drinking Water Quality Report when an analyte sample result exceeds it respective reporting level
(half of its MCL).

The City of Dover Department of Public Works Drinking Water Quality Reports were reviewed
for 2014, 2015, and 2016 (City of Dover, 2017, 2016, and 2015). No chlorinated solvents were
detected above their respective reporting level in any of the three years reviewed.

4.2  Georgetown Study Area Data

The following sections summarize the data collected for sites identified as being within the
designated Georgetown study area as depicted on Figure 9.

4.2.1 Environmental Data Resources Data — Georgetown Study Area

The following subsections summarize the data obtained from EDR that was utilized in the
identification of current and historical operations that may or may have used chlorinated solvents
within the Georgetown study area.
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4.2.1.1 US Historical Cleaners - EDR Proprietary Records

A total of three potential drycleaner sites, based on EDR’s “US Historical Cleaners” proprietary
records data set, were identified within the Georgetown study area.

BrightFields confirmed that at least 1 of the 3 “US Historical Cleaners” proprietary records sites
have historically and/or currently operated on-site drycleaning at their listed locations. The one
confirmed current and/or historic on-site drycleaning site is listed below:

Confirmed Historic On-site Drycleaning Operation Location

Site Name Address

Thoro Kleen Drycleaning & Laundry 11 North Railroad Avenue

BrightFields identified two of the three “US Historical Cleaners” proprietary records sites as
potential historic on-site / current offsite drycleaner sites. These sites may have historically
performed on-site drycleaning services and/or currently perform offsite drycleaning services at
their listed locations. The two potential historic on-site/current offsite drycleaning sites are listed
in the following table:

Potential Historic On-site/Current Offsite Drycleaning Operation Locations

Site Name Address

Georgetown Square Laundry 432 East Market Street

Ottomat Laundromat Service General Corp | 111 North Race Street

The three “US Historical Cleaners” proprietary records sites identified within the City of
Georgetown are included in Table 7 and are depicted on Figure 10.

4.2.1.2 Resource Conservation and Recovery Act Hazardous Waste Generator
Records

Small Quantity Generators of Hazardous Waste

A total of nine sites within the City of Georgetown study area were identified as SQGs of
hazardous waste. The nine sites identified were listed as SQGs of chlorinated solvents including
the drycleaning solvent PCE, and its breakdown products, TCE, and VC.
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Of the nine sites identified as SQGs of chlorinated solvents:
e 2 were identified as drycleaner industry sites.
e 5 were identified as automotive-related industry sites.

e 2 were identified as other industry.

Based on the total number of sites identified as SQGs, a total of two of the nine sites or
approximately 22% were identified as confirmed current or historic on-site drycleaners. No SQGs
were identified as potential historic on-site or current offsite drycleaners. The remaining 7 SQGs
were identified with an industry unrelated to drycleaning. The 9 SQG sites identified within the
City of Georgetown study are included in Table 8 and are depicted on Figure 11.

The two sites identified as SQGs of chlorinated solvents that are/were identified as drycleaner
industry sites are listed below:

Georgetown Drycleaning Operations Identified as SQGs of Chlorinated Solvents
(Classified as “Confirmed On-site Drycleaners” for the Purposes of this Report)

Site Name Address
Georgetown Cleaners 315 North Race Street
Georgetown Laundry & Drycleaning. 7 Georgetown Plaza

Large Quantity Generators of Hazardous Waste

No large quantity generators were identified within the City of Georgetown.

4.2.1.3  Sanborn® Map Data

BrightFields reviewed historical Sanborn® maps from 1959 and identified potential drycleaning
services, automotive services, and other facilities that may have utilized chlorinated solvents
within the Georgetown study area.

Of the nine identified historic sites that may have used chlorinated solvents:

e 2 sites identified on the Sanborn® maps were associated with the laundry service industry.

e 7 sites identified on the Sanborn® maps were associated with the automotive service
industry.
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The two sites that are/were identified as associated with the laundry service industry are listed
below:

Location of Drycleaning Operations as Identified on Sanborn® Maps

Sanborn Description Address
Cleaning 305 North Race Street
Cleaning 13 North Railroad Avenue

The nine Sanborn® map sites identified within the City of Georgetown are included in Table 9
and are depicted on Figure 12.

4.2.2 Historic City Directory Data — Georgetown Study Area

A review of the historic telephone directories from the Delaware Public Archives identified a total
of four sites within the Georgetown study area. The four sites were identified between the years
of 1936 to 1955.

BrightFields confirmed that at least one of the four sites obtained from the historic city directories
have historically and/or currently operated on-site drycleaning at the listed locations. The
confirmed current and/or historic on-site drycleaning site is listed in the following table:

Georgetown Historic City Directory Listings

Confirmed Current and/or Historic On-site Drycleaning Operations

Site Name Address

Throro-Kleen Drycleaning Works 11 North Railroad Avenue

BrightFields identified two of the four Delaware Public Archive sites as potential historic on-
site/current offsite drycleaner sites. These sites may have historically performed on-site
drycleaning services and/or currently perform offsite drycleaning services at their listed locations.
The two potential historic on-site/current off-site drycleaning sites are listed in the following table:
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Georgetown Historic City Directory Listings
Potential Historic/Current On-site Drycleaning Operations

Site Name Address
Georgetown Cleaners 522 East Market Street
Georgetown Cleaners 370 North Race Street

Based on the collected data and site visits, the one remaining site (not highlighted on Table 10)
was not currently conducting on-site drycleaning operations and was considered unlikely to have
historically operated as an on-site drycleaner.

A total of three locations were identified without a complete address listing (e.g. an exact street
number was not provided) and could not be located, therefore the site was not included in the
study.

The four sites identified within the Town of Georgetown historic city directories are included in
Table 10 and are depicted on Figure 13.

4.2.3 DNREC Data - Georgetown Study Area

4231 DNREC - SIRS Sites

Using the DEN online tool, BrightFields identified 13 DNREC-SIRS HSCA Program sites within
the Georgetown study area. Of the 13 DNREC-SIRS sites identified, 6 of the sites had detections
of chlorinated solvents in at least one sample media.

The following list characterizes the detections of chlorinated solvents within the six identified
SIRS sites based on the sample media they were identified in:

e 6 sites had detections of chlorinated solvent(s) in groundwater samples.
e 3 sites had detections of chlorinated solvent(s) in soil samples.
e 3 sites had detections of chlorinated solvent(s) in soil gas samples.

e 1 site had detections of chlorinated solvent(s) in indoor air samples.

The six SIRS sites identified with detections of chlorinated solvents are listed below:
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DNREC-SIRS Sites with Chlorinated Solvent Detections
Within the Georgetown Study Area

Site Name DNREC-SIRS Maximum Chlorinated Solvent
ID # Detections
Former Pep-Up Site DE-1491 PCE in groundwater (341 pg/L)

PCE in soil gas (1.09 pg/m? estimated)
TCE in groundwater (65.4 pg/L)

Georgetown Cleaners DE-0113 PCE in soil (21,000 pg/kg)

PCE in groundwater (680 ug/L)

PCE in soil gas (14.24 ug/m®)

TCE in soil (490 pg/kg)

TCE in groundwater (130 pug/L)

DCE in soil (820 pg/kg)

DCE in groundwater (690 pg/L)
Georgetown Coal Gas DE-0188 PCE in groundwater (37 pg/L)

TCE in groundwater (0.36 pg/L estimated)
DCE in groundwater (0.61 pg/L estimated)

Georgetown Groundwater DE-1407 PCE in groundwater (480 ug/L)
Operable Unit (OU) TCE in groundwater (60 pg/L estimated)
JG Townsend Cannery DE-0208 PCE in groundwater (0.001 pg/L)
Thoro-Kleen Drycleaning & DE-0207 PCE in soil (320,000 pg/kg)

Laundry PCE in groundwater (3,100 pg/L diluted)

PCE in soil gas (370,000 pg/m?)

PCE in indoor air (17 pg/m?®)

TCE in soil (700 pg/kg estimated)

TCE in groundwater (25 pg/L estimated)
DCE in groundwater (37 pg/L)

VC in groundwater (3 pg/L estimated)

The six SIRS sites identified with detections of chlorinated solvents are detailed on Table 11 and
displayed on Figure 14.
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4.2.3.2 DNREC FOIA Data

Most of the DNREC Sections responded to the FOIA request for drycleaner records with a list of
sites that were obtained by conducting a keyword search for the term “drycleaners” for all files
found within DNREC’s Environmental Navigator database. Site files related to projects managed
by DAQ, SIRS, SHWMS, and TMS were reported. The DNREC FOIA response is attached as
Appendix X. DNREC-DAQ responded to the FOIA request with a list of facilities permitted
under 7 DE Admin. Code 1138.5.0, Perchloroethylene (PCE) Air Emission Standards for
Drycleaning Facilities, which is further discussed in Section 4.2.3.3. The sites provided by
DNREC under the “drycleaner” keyword search for Georgetown are shown on Figure 15.

4.2.3.3 DNREC-DAQ Site Data

BrightFields obtained a list of facilities permitted under 7 DE Admin. Code 1138.5. 0,
Perchloroethylene (PCE) Air Emission Standards for Drycleaning Facilities. These facilities had
applied for and received a permit to use PCE at each site as stated in the application. From the
list, one site was identified within the City of Georgetown and is listed below:

Registered DNREC-DAQ Active On-site Drycleaner Sites
Within the Georgetown Study Area

Site Name Address

Georgetown Plaza Laundry US Route 113 & Route 9
(7 Georgetown Plaza)

The one site identified from the DAQ FOIA list within the town of Georgetown is displayed on
Figure 16.

4.2.3.4 DNREC - Division of Water Resources Report Data

Georgetown Water uses six wells to provide drinking water to the system; four wells are completed
in the unconfined Columbia aquifer and two wells are completed in the confined Manokin aquifer
(Town of Georgetown, 2016). This public water supply system provides water to an average
population of 6,000 residential consumers.
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According to the DNREC-DWR Assessment for Georgetown Water (DNREC, 2003) there are six
supply wells used by Georgetown for their drinking water supply. This public water supply system
provides water to an average population of 6,000 residential consumers. Two of the wells are
considered to have low vulnerability because they withdraw water from the confined Manokin
aquifer where significant clay layers exist between the ground surface and the well screens. Two
wells were found to have moderate vulnerability because they withdraw water from the unconfined
Columbia aquifer. These wells are classified as '‘Deep Unconfined' because they are greater than
100 feet deep and no significant clay layers exist between the ground surface and the well screens.
Two wells were that withdraw water from the unconfined Columbia aquifer were found to have a
high vulnerability. Of the two “high vulnerability” wells, one is classified as having “poor
integrity” because the construction predates State well construction regulations and the other is
classified as “shallow unconfined” because it extends less than 100 feet deep with no significant
clay layers existing between the ground surface and the well screen. The assessment, based on a
vulnerability determination process and a review of existing and contamination sources concluded
that Georgetown water has a very high susceptibility to “other organic compounds” (defined as
PCE, TCE, and vinyl chloride).

The DNREC-DWR’s 2002 report titled, The Impact of Known and Suspected Contaminant
Sources on Select Public Drinking Water Supplies in Delaware (Robertson, 2002) reported levels
of chlorinated solvents in samples collected from the raw pretreated drinking water in source wells.
As part of the study, public supply wells from the Town of Georgetown were sampled. Robertson
(2002) reported the detection of TCE, PCE and DCA in the untreated source water sample from
the Georgetown Well #2R, with lower concentrations of TCE and PCE in the Town of Georgetown
Well #1. However, none of the concentrations of the chlorinated solvents in the untreated source
water samples from either Georgetown well exceeded their respective MCLs. Robertson also
reported that chlorinated solvents were not detected in the finished sample from the Georgetown
system.

In 2002, the USGS, in cooperation with DNREC-DWR, published a report titled Occurrence and
Distribution of Selected Contaminants in Public Drinking-Water Supplies in the Surficial Aquifer
in Delaware (Ferrari, 2002). The report also found elevated levels of chlorinated solvents in
samples collected from the raw pretreated drinking water in source wells. The chlorinated solvents
(PCE, TCE and cis-DCE) were reported in groundwater samples collected from the Georgetown
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Well #1 in 2000 but the concentrations did not exceed their respective MCLs at the time of the
investigation. The results from the studies are displayed in the table below.

Chlorinated Solvent Concentrations in Untreated Public Supply Water Samples within the
Georgetown Study Area

Water Well ID 2002 DNREC-DWR 2002 USGS Chlorinated
Provider Chlorinated Solvent Solvent Detections
Detections
Town of Well 1 PCE-1.4pug/L PCE -1 ug/L
Georgetown (10325) TCE-0.2 pg/LJ TCE -0.17 pg/L
Cis-1,2 DCE - 0.06 pg/L J
VC - ND
Well 2R PCE - 2.1 pg/L J NA
(62576) TCE-0.3 pg/LJ

BOLD - equal to or greater than the current respective MCL
NA = not analyzed

ND = not detected

J = estimated concentration

4.2.4 Town of Georgetown Drinking Water Quality Report

The Town of Georgetown annual Drinking Water Quality Report summarizes the drinking water
quality post-treatment process. The maximum concentration observed for each analyte is reported
in the Drinking Water Quality Report when an analyte sample result exceeds it respective reporting
level (half of the MCL).

The Town of Georgetown Department of Public Works Drinking Water Quality Reports were
reviewed for 2014, 2015, and 2016. PCE was detected at 1.62 ppb in 2014, 1 ppb in 2015, and not
detected above the reporting level in 2016. No other chlorinated solvents were detected above their
respective reporting levels. The State of Delaware lowered the MCL for PCE, TCE, and VC from
the Federal level of 5 pg/L to 1 pg/L effective January 1, 2013; however, Systems that met the
federal MCL of 5 pg/L but did not comply with the new 1 pg/L state MCL had until January 1,
2015 to reach compliance.
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Maximum PCE Concentrations Detected in Treated Drinking Water
Town of Georgetown

Annual Report Year Maximum PCE
Concentration Detected
(Ppb)
2014 PCE -1.62
2015 PCE-1
2016 PCE -ND

BOLD - exceeds current MCL
ND - not detected above reporting level (half of the MCL value)

4.3  Newark Study Area Data

The following sections summarize the data collected within the designated Newark study area as
depicted on Figure 17.

4.3.1 Environmental Data Resources Data — Newark Study Area

The following subsections summarize the data obtained from EDR that was utilized in the
identification of current and historical operations that may or have used chlorinated solvents within
the Newark study area.

4.3.1.1 US Historical Cleaners - EDR Proprietary Records

A total of 16 sites, based on EDR’s “US Historical Cleaners” proprietary records data set, were
identified within the Newark study area.

BrightFields confirmed that at least 6 of the 16 “US Historical Cleaners” proprietary records sites
have historically and/or currently operated on-site drycleaning at their listed locations. The six
confirmed current and/or historic on-site drycleaning sites are listed in the following table:
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“Confirmed” Current and/or Historic On-site Drycleaning Operation Locations
Within the Newark Study Area

Site Name Address

College Square Cleaners 150 College Square

Heritage Cleaners 409 New London Road

K & L Cleaners 231 College Square, Shopping Center
Pencader Plaza Drycleaners 160 Pencader Plaza

Thompson Cleaners, Inc. 718 Paper Mill Road

Thompson Il Cleaners 386 Possum Park Road

BrightFields identified 8 of the 16 “US Historical Cleaners” proprietary records sites as potential
historic on-site/current offsite drycleaner sites. These sites may have historically performed on-
site drycleaning services and/or currently perform offsite drycleaning services at their listed
locations. The eight potential historic on-site/current offsite drycleaning sites are listed in the
following table:

Potential Historic On-site/Current Offsite Drycleaning Operation Locations
Within the Newark Study Area

Site Name Address

Great American Cleaners 624 Newark Shopping Center
Italo’s Tailor Shop & Cleaners 64 East Main Street

Main Street Cleaners 179 East Main Street

Newark Chinese Laundry and Drycleaners | 260 East Main Street

Newark Cleaners 129 Beverly Road
Newark Cleaners 129 Elkton Road
Parkway Cleaners 308 Suburban Drive
Surf N Suds 147 Elkton Road
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Based on the collected data and site visits, the remaining two sites (those not highlighted on Table
12) were not currently conducting on-site drycleaning operations and were considered unlikely to
have historically operated as an on-site drycleaner.

The 16 “US Historical Cleaners” proprietary records sites identified within the City of Newark
are included in Table 12 and are depicted on Figure 18.

4.3.1.2 Resource Conservation and Recovery Act Hazardous Waste Generator
Records

Small Quantity Generators of Hazardous Waste

A total of 25 sites within the City of Newark study area were identified as SQGs of hazardous
waste. The 25 sites identified were listed as SQGs of chlorinated solvents including the
drycleaning solvent PCE, and its breakdown products, TCE and vinyl chloride.

Of the 25 sites identified as SQGs of chlorinated solvents:

e 3 were identified as drycleaner industry sites.
e 10 were identified as automotive-related industry sites.

e 12 were identified as other industry.

Based on the total number of sites identified as SQGs, 2 of the 25 sites, or approximately 8%, were
identified as confirmed current or historic on-site drycleaners and 1 of the 25 sites, or
approximately 4%, were identified as potential historic on-site or current offsite drycleaners. The
remaining 22 SQGs were identified with an industry unrelated to drycleaning.

The three sites identified as SQGs of chlorinated solvents that are/were identified as drycleaner
industry sites are listed below:

Newark Drycleaning Operations Identified as SQGs of Chlorinated Solvents
(Classified as “Confirmed On-site Drycleaners” for the Purposes of this Report)

Site Name Address
JC Heritage Cleaners 409 New London Road
K & L Cleaners 231 College Square Shopping Center
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Site Name Address

Newark Cleaners 129 Elkton Road

Large Quantity Generators of Hazardous \Waste

A total of 5 sites within the City of Newark study area were identified as LQGs of hazardous waste.
Of the 5 identified LQGs, none of the sites were listed as SQGs of chlorinated solvents including
the drycleaning solvent PCE, and its breakdown products, TCE, and VC.

Of the five sites identified as LQGs of chlorinated solvents:

e 0 were identified as drycleaner industry sites.
e 0 were identified as automotive-related industry sites.

e 5 were identified as other industry.

The 25 SQG and 5 LQG sites identified within the City of Newark study are included in Tables
13 and 14 respectively and are depicted on Figure 19.

4.3.1.3  Sanborn® Map Data

BrightFields reviewed historical Sanborn® maps from 1949 and 1961 and identified potential
drycleaning services, automotive services, and other facilities that may have utilized chlorinated
solvents within the Newark study area.

Of the 10 identified historic sites that may have used chlorinated solvents:

e 2 sites identified on the Sanborn® maps were associated with the laundry service industry.

e 5 sites identified on the Sanborn® maps were associated with the automotive service
industry.

e 3 additional sites, listed as machine shops, were also identified. These sites were listed as
associated with other industry.

The 2 sites that are/were identified as associated with the laundry service industry are listed below:

BrightFields File: 0985.67.51 Page 44 May 2018



Delaware Drycleaner Initiative Report

Drycleaners and the Chlorinated Solvent Problem BrightFields, Inc.
Y =

Location of Drycleaning Operations as Identified on Sanborn® Maps

Sanborn Description Address
Drycleaning 171 East Main Street
Laundry and Drycleaning 27 North Street

The 10 Sanborn® map sites identified within the City of Newark are included in Table 15 and are
depicted on Figure 20.

4.3.2 Historic City Directory Data — Newark Study Area

A review of the historic telephone directories from the Delaware Public Archives identified a total
of 39 sites within the Newark study area. The 39 sites were identified between the years of 1959
to 1982.

BrightFields confirmed that at least 2 of the 39 sites obtained from the historic city directories have
historically and/or currently operated on-site drycleaning at the listed locations. The confirmed
current and/or historic on-site drycleaning site is listed in the following table:

Newark Historic City Directory Listings
Confirmed Current and/or Historic On-site Drycleaning Operations

Site Name Address

Heritage Cleaners 409 New London Road

M & M Drive In s Limestone Road and Kirkwood
Highway

BrightFields identified 30 of the 39 Delaware Public Archive sites as potential historic on-
site/current offsite drycleaner sites. These sites may have historically performed on-site
drycleaning services and/or currently perform offsite drycleaning services at their listed locations.
The 30 potential historic on-site/current offsite drycleaning sites are listed in the following table:
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Newark Historic City Directory Listings
Potential Historic/Current On-site Drycleaning Operations

Site Name

Address

Betty Brite Cleaners

506 Christiana Road

Blue Hen Laundry & Cleaners

27 North Street

Carroll’s Laundry & Drycleaning

39 East Main Street

Clever Cleaners, Inc.

10 Possum Park Mall/Liberty Plaza

Custom Care Cleaners

1015 South College Avenue

Dalco, Inc. Laundromat

249 Park-N-Shop Shopping Center/
Elkton Road

Dove Cleaners

77 Brookside Shopping Center

Gilbert’s Drycleaning

16 Academy Street

Hollywood Cleaners

79 Brookside Shopping Center

Italo Tailor & Cleaner

64 East Main Street

L & N Laundromat

University Plaza Shopping Center

Launder Center

141 Elkton Road

Launderall Self Service Laundry

124 East Main Street

Launderall Self Service Laundry

125 East Main Street

Launderama

255 Elkton Road

Laundromat

87 Brookside Shopping Center

M & M Cleaners

279 Elkton Road

M & M Cleaners

109 Newark Shopping Center

M & M Drive In Cleaners

11 North Chapel Street

Mc Spadden Cleaners

748 Chestnut Hill Road

Newark Chinese Laundry

260 East Main Street
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Site Name Address

Newark Cleaners & Dyers, Inc. 176 East Main Street

Newark Cleaners & Dyers, Inc. 137 Elkton Road

One Hour Martinizing 2620 Capitol Trail/Kirkwood
Highway

Parkway Cleaners Laundry & Shoe Repair | 33 Chestnut Hill Plaza

Pastel Cleaners 1 Possum Park Mall/Liberty Plaza
Pastel Cleaners 1% Possum Park Mall/Liberty Plaza
Star Brite Cleaners 21 Possum Park Mall/Liberty Plaza
Violet Ray Laundry 181 East Main Street

Webb’s Cleaners 26 Chapman Road

Based on the collected data and site visits, the remaining seven sites (those not highlighted on
Table 16) were not currently conducting on-site drycleaning operations and were considered
unlikely to have historically operated as an on-site drycleaner.

One location was identified without a complete address listing (a street number was not provided)
and could not be located, therefore the site was not included in the study.

The 39 sites identified within the City of Dover historic city directories are included in Table 16
and are depicted on Figure 21.

4.3.3 DNREC Data — Newark Study Area

4.3.3.1 DNREC - SIRS Sites

Using the DEN online tool, BrightFields identified 28 DNREC-SIRS HSCA Program sites within
the Newark study area. Of the 28 sites identified, eight of them had detections of chlorinated
solvents in at least one sample media.

The following list characterizes the detections of chlorinated solvents within the eight identified
SIRS sites based on the sample media they were identified in:
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e 7 sites had detections of chlorinated solvent(s) in groundwater samples.

e 1 sites had detections of chlorinated solvent(s) in soil samples.

e 1 site had detections of chlorinated solvent(s) in soil gas samples.

e 2 sites had detections of chlorinated solvent(s) in sub-slab samples.

e 2 sites had detections of chlorinated solvent(s) in indoor air samples.

The eight SIRS sites identified with detections of chlorinated solvents are listed below:

DNREC-SIRS Sites with Chlorinated Solvent Detections in the Newark Study Area

Site Name

DNREC-SIRS ID #

Maximum Chlorinated Solvent
Detections

Chrysler Assembly Plant DE-0105 PCE in soil gas (0.10 pg)*
“Science and Technology TCE is soil gas (0.03 pg)*
Campus’

City of Newark Bikeway DE-1194 PCE in groundwater (0.60 pg/L)

TCE in groundwater (12 pg/L)
Cis-1,2-DCE in groundwater (30 pg/L)

Del Chapel (OU3)

DE-1125/ DE-0163

TCE in groundwater (5.5 pg/L)
Cis-1,2-DCE in groundwater (4.6 pg/L)
Vinyl chloride in groundwater (7.5 pg/L)

Del Chapel Place

DE-0163

PCE in soil (310 pg/kg)

PCE in groundwater (8 pg/L)
TCE in soil (310 pg/kg)
Cis-1,2-DCE in soil (310 pg/kg)
Vinyl chloride in soil (310 pg/kg)

Former Permaflex Rollers Site

DE-1512

PCE in groundwater (179 pg/L)
TCE in groundwater (39 pg/L)
Cis-1,2-DCE in groundwater (550 pg/L)

Newark Landfill

DE-0039

PCE in groundwater (<5 pg/L)

TCE in groundwater (27 pg/L)
Cis-1,2-DCE in groundwater (10 pg/L)
Vinyl chloride in groundwater (19 pg/L)
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Site Name DNREC-SIRS ID # Maximum Chlorinated Solvent
Detections
PCE in groundwater (5 J pg/L)
Pencader Plaza Cleaners DE-1551 PCE in sub-slab (5,200 pg/m?)

PCE in indoor air (9.1 pg/m?)
TCE in sub-slab (720 pg/m?®)
Cis-1,2-DCE in sub-slab (3.3 J ug/m®)

PCE in groundwater (11 pg/L)
Any Garment Cleaners DE-1629 PCE in sub-slab (2,400 pg/m?)
PCE in indoor air (7 ug/m?®)
TCE in sub-slab (20 pg/m?®)
TCE in sub-slab (1 pug/m®)

* indicates samples collected using Gore Sorber® passive soil gas collection devices for screening purposes.

The eight SIRS sites identified with detections of chlorinated solvents are detailed on Table 17
and displayed on Figure 22.

4.3.3.2 DNREC FOIA Data

Most of the DNREC Sections responded to the FOIA request for drycleaner records with a list of
sites that were obtained by conducting a keyword search for the term “drycleaners” for all files
found within the DNREC DEN. Site files related to projects managed by DAQ, SIRS, SHWMS,
and TMS were reported. The DNREC FOIA response is attached as Appendix B. DNREC-DAQ
responded to the FOIA request with a list of facilities permitted under 7 DE Admin. Code 1138.5.0,
Perchloroethylene (PCE) Air Emission Standards for Drycleaning Facilities, which is further
discussed in Section 4.3.3.3. The sites provided by DNREC under the “drycleaner” keyword
search for Newark are shown on Figure 23.

4.3.3.3 DNREC-DAQ Site Data

BrightFields obtained a list of facilities permitted under 7 DE Admin. Code 1138.5.0, PCE air
emission standards for drycleaning facilities. These facilities had applied for and received a permit
to use PCE at each site as stated in the application. From the list, a total of 10 sites were identified
within the City of Newark and are listed below:
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Registered DNREC-DAQ Active On-site Drycleaner Sites

Site Name

Address

Any Garment Drycleaners

27 C Possum Park Mall /Liberty Plaza

Heritage Cleaners

409 New London Road

New York Cleaners

1109 Churchmans Plaza

Nice Cleaners

Route 896 & Four Seasons Highway

Omega Cleaners, Inc.

4625 Stanton-Ogletown Road

Pencader Plaza Drycleaners

160 Pencader Plaza

Polly Drummond Drycleaners

11 Polly Drummond Shopping Center

Salem Drycleaners

16 Salem Village Square

Thompson Il Cleaners

386 Possum Park Road

VIP Cleaners 2430 Pulaski Highway

The 10 sites identified from the DNREC-DAQ FOIA list within the City of Newark are
displayed on Figure 24.

4.3.3.3 DNREC -DWR Report Data- City of Newark

The City of Newark Water Department (NWD) uses 14 groundwater supply wells and 1 surface
water intake for their drinking water supply. According to the City of Newark Department of
Public Works and Water Resources Annual Water Quality Report (City of Newark, 2016), 37% of
the water that the Department distributes to a population of nearly 33,000 comes from
groundwater.

According to the DNREC-DWR Source Water Assessment for Newark Water (DNREC, 2001),
four (4) of Newark’s wells (20, 21, 23 and 25) are completed in the Wissahickon fractured
crystalline bedrock aquifer of the Piedmont province; six (6) wells (8, 10, 12, 14, 16, and 19) are
completed in the Cretaceous Potomac sediments of the Coastal Plain province, and four (4) wells
(11, 13, 15 and 17) are completed in the Quaternary sediments of the Columbia Formation. Wells
10, 11, 12, 13, 14, and 15 are the primary sources of supply for the system. Wells 16, 19, 20, 21,
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and 23 are used for back-up supply. The wells in the Potomac Formation are in the confined to
semi confined aquifer while the Columbia Formation wells are in the unconfined aquifer. Because
of their setting and well construction these wells have a medium to high vulnerability to
contaminants. The vulnerability to “Other organics” for the primary source wells was classified as
moderate to very high. It was noted that well 14 contained levels of PCE above the MCL of 5 pg/L
(the current MCL is 1 pg/L).

The DNREC-DWR 2002 report titled, The Impact of Known and Suspected Contaminant Sources
on Select Public Drinking Water Supplies in Delaware (Robertson, 2002) reported levels of
chlorinated solvents in samples collected from the raw pretreated drinking water source wells. As
part of the study, public supply wells from the City of Newark (Newark South Wellfield) were
sampled. The report indicated that PCE, TCE, several DCE and DCA isomers, and 1,1,1-TCA
were found in the Newark South Wellfield raw drinking water samples from wells 10, 11, 13, 14,
and 16. Of these, only PCE in the untreated sample from Well 14 exceeded its MCL of 5 pg/L at
a concentration of 14 pug/L. The observed PCE concentration following treatment was 2.7 pg/L,
below the then current MCL of 5 pg/L. TCE and 1,1,1-TCA were also detected in the finished
sample at low concentrations.

In 2002, the USGS in cooperation with DNREC-DWR published a report titled, Occurrence and
Distribution of Selected Contaminants in Public Drinking-Water Supplies in the Surficial Aquifer
in Delaware (Ferrari, 2002) The report did not indicate that any of the Newark wells exceeded the
former MCLs for chlorinated solvents, however, Well 13 would exceed the MCL by current
standards and Well 11 would come close. The results are displayed in the table below.

Since 2000, PCE has been detected in eight (8) of the wells and TCE has been reported in five (5)
of the wells on at least one occasion (Ferrari, 2002, Robertson 2002, Zimmerman, 2009). DCE,
DCA, and chloroform have also been detected from source water samples collected from the wells.
Contamination is present in both the Columbia and Potomac Aquifers. In 2006, DNREC provided
funding to the City of Newark for treatment to remove VOCs from the source water in the Newark
South Well Field. DNREC-SIRS performed a Site Inspection of the Columbia Aquifer in the
Newark South Well Field in 2015 and found that the area impacted by chlorinated solvents is
extensive (Hendershot, 2015). The USEPA is currently evaluating the Newark South Well Field
for nomination to the National Priority List.
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Chlorinated Solvent Concentrations in Untreated Public Supply Water Samples within the

Newark Study Area
Water Provider Well ID 2002 DNREC-DWR 2002 USGS Chlorinated
Chlorinated Solvent Solvent Detections
Detections
City of Newark Well 10 PCE - 0.6 pg/L J
(10622) | TCE - 0.4 ug/L J NA
Cis-1,2 DCE - ND
Well 11 PCE - 0.4 pg/L J PCE - 0.7 pg/L
(10003) TCE-ND TCE -0.04 pg/L J
Cis-1,2 DCE-ND Cis-1,2 DCE-ND
VC - ND
Well 13 PCE - 0.9 pg/L PCE - 1.1 ug/L
(10004) TCE-0.2 ug/L J TCE-0.1pg/LJ
Cis-1,2 DCE-ND Cis-1,2 DCE - 0.08 pg/L J
VC - ND
Well 14 PCE - 14 pg/L J
(10005) | TCE-0.2 pg/L J NA
Cis-1,2 DCE - 0.2 pg/L J
Well 16 PCE-NDJ
(00181) | TCE—ND NA
Cis-1,2 DCE - 0.2 pg/L J

BOLD - exceeds current respective MCL level
ND = not detected

J = Estimated concentration

NA = not analyzed

4.3.4 City of Newark Water Quality Data

The City of Newark annual Drinking Water Quality Report summarizes the drinking water quality
post-treatment process. The maximum concentration observed for each analyte is reported in the
Drinking Water Quality Report when an analyte sample result exceeds it respective reporting level
(half of the MCL).
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The 2016 Water Quality Report (City of Newark Department of Public Works and Water
Resources, 2016) sample results of treated drinking water indicate that the maximum PCE
concentration was detected at 0.91 pg/L in 2014, 0.68 pg/L in 2015, and below the reporting level
(0.5 pg/L) in 2016. The current Delaware MCL for PCE is 1 ppb. No other chlorinated solvents
were detected above their respective reporting levels.

Maximum PCE Concentrations Detected in Treated Drinking Water

City of Newark
Annual Report Year Maximum PCE
Concentration Detected
(ppb)
2014 PCE-0.91
2015 PCE - 0.68
2016 PCE -ND

BOLD - exceeds current MCL
ND - not detected above reporting level (half of the MCL value)
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5.0 DATA ASSESSMENT

A total of 332 records (telephone directory listings, USEPA/DNREC records, Sanborn maps, etc.)
were reviewed in relation to 223 unique properties that potentially housed drycleaning operations
and/or were impacted by chlorinated solvents within the Dover, Georgetown, and Newark project
study areas. Tables 18, 19, and 20 summarize all of the study data collected for each target city.

5.1 Quantification of Current and Historic Potential Drycleaner Sites

Of the 332 total records reviewed, 223 unique sites were identified. The table below displays the
quantity of unique sites categorized as a “Confirmed Current or Historic On-Site Drycleaner Site”,
“Potential Drycleaner Site” or “Non-Drycleaner Site” based on the data collected as outlined in
Section 4.0.

Quantity of Unique Sites per Classification
within the Dover, Georgetown, and Newark Study Areas

Sites Identified in Each Target City Total Unique

Sites

Site Identification

Dover Georgetown Newark

Confirmed Current or
Historic On-Site 10 3 14 27
Drycleaner Sites

Potential Drycleaner

Reviewed

Sites 38 5 41 84
Non-Drycleaner Sites 53 15 44 112
Total Unique Sites 101 23 99 993

As shown on the table, 27 sites were identified as “confirmed drycleaner” sites and 84 were
identified as “potential drycleaner” sites. Based on this data there are between 27 and 111 sites

within the three study areas that may have housed dry cleaning operations.

BrightFields File: 0985.67.51

Page 54

May 2018



Delaware Drycleaner Initiative Report

Drycleaners and the Chlorinated Solvent Problem BrightFields, Inc.
Y =

5.2  Current Consumers of Chlorinated Solvents

As shown in the table below, the data collected for this study indicates that only 16% (9 out of 55)
of reported SQGs of chlorinated solvents in the study areas are related to the drycleaning industry;
38% are related the automotive service industry and 45% are related to other industries. Out of
the 9 reported LQGs of chlorinated solvents in the study areas none were related to the drycleaning
industry, one was related the automotive service industry and eight (89%) were related to other
industries. Although the records do not indicate the specific amount of solvent waste disposed by
each facility, the volume of drycleaning facilities reporting as a hazardous waste generator
compared to the automotive industry and all other industries, indicate that drycleaners may not be
the largest users of the solvents or the driving source of solvent contamination in the environment.

RCRA Hazardous Waste Generators of Chlorinated Solvents Characterized
by Industry Type within the Dover, Georgetown, and Newark Study Areas

Drycleaner Automotive- |- o Total
related

SQG of Chlorinated Solvents 9 21 25 55

LQG of Chlorinated Solvents 0 1 8 9

Conversely, drycleaner facilities may be under-reporting as hazardous waste generators.
Comparing the volume of drycleaners reporting as RCRA SQG sites to sites permitted by DNREC-
DAQ to use PCE shows that eight more sites have registered for a permit to use PCE than have
registered as a RCRA SQG (for the purposes of this study SQGs also includes CESQGS). The
quantity of registered DNREC-DAQ drycleaner sites permitted to use PCE is displayed on the
table below.

Quantity of Registered DNREC-DAQ Sites Permitted to use PCE
within the Dover, Georgetown, and Newark Study Areas

Dover Georgetown | Newark Total
Registered DNREC-DAQ
Drycleaner Sites Permitted to 5 1 10 16
use PCE
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Identification of Sites with Documented Chlorinated Solvent Impacts

As discussed in Section 3.3, investigation data from DNREC-SIRS HSCA sites was reviewed to
identify reported detections of chlorinated solvents within the three study areas.

A total of 89 DNREC-SIRS HSCA Sites were identified within the three study areas. Of the 89
sites identified:

55 sites had soil samples that were analyzed for VOCs

56 sites had groundwater samples that were analyzed for VOCs
7 sites had soil gas data samples that were analyzed for VOCs
2 sites had sub-slab air samples that were analyzed for VOCs

2 sites had indoor air samples that were analyzed for VOCs

As seen in the table below and on Tables 6, 11, and 17 there was a total of 35 out of 89 HSCA
sites within the study areas that had documented chlorinated solvent impacts.

Quantity of DNREC-SIRS HSCA Sites with Documented Chlorinated Solvent Impacts

within the Dover, Georgetown, and Newark Study Areas

Site Classification Sites Identified in Each Target City Total
Dover Georgetown Newark
Total HSCA Sites 48 13 28 89
HSCA Sites with
chlorinated solvent 21 6 8 35
detections

Of the 35 HSCA sites with documented chlorinated solvent impacts, 6 of the sites were identified
as “confirmed” current or historic on-site dry cleaners. These six sites are listed in the table below.

DNREC-SIRS HSCA Sites with “Confirmed” Dry Cleaner Sites

Within the Dover, Georgetown, and Newark Study Areas
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Site Name | DNREC- | Address City Maximum Chlorinated Solvent
SIRS Detections
1D#
Capitol DE-1018 | 411 South Dover PCE in soil (640 pg/kg)
Cleaners Governors PCE in groundwater (42,000 pg/L)
Avenue TCE in soil (3,100 pg/kg)
TCE in groundwater (630 ug/L)
DCE in soil (69,000 ug/kg)
DCE in groundwater (2,800 pg/L)
VC in groundwater (60 pg/L)
Capitol DE-1107 | 217 South Dover PCE in soil (3,200 pg/kg)
Cleaners & New Street PCE in groundwater (143 pg/L)
Launderers, PCE in soil gas (14.35 pug/m3)
Inc. “New TCE in groundwater (26 pg/L)
Street” TCE in soil gas (0.17 pug/m3)
DCE in groundwater (750 pg/L)
Hastings Dry DE-1010 | US Route Dover PCE in soil (590 pg/kg)
Cleaners 113 & PCE in groundwater (2,000 pg/L)
Lebanon TCE in groundwater (130 pg/L)
Road
Thoro-Kleen DE-0207 | 11 North Georgetown | PCE in groundwater (8.4 pg/L)
Dry Cleaning& Railroad TCE in groundwater (1.3 pg/L)
Laundry Avenue
Any Garment DE-1629 | 27C- Newark PCE in groundwater (11 pg/L)
Dry Cleaners Possum Park PCE in sub-slab (2,400 pg/m3)
Mall / PCE in indoor air (7 ug/m3)
Liberty Plaza
Pencader Plaza | DE-1551 | 160 Pencader | Newark PCE in groundwater (5 J pg/L)

Dry Cleaners

Plaza

PCE in sub-slab (5,200 pg/m3)
PCE in indoor air (9.1 pug/m3)
TCE in sub-slab (720 pg/m3)
DCE in sub-slab (3.3 J ug/m3)

BOLD - exceeds the 2017 DNREC screening level

Of the 27 sites identified as  “confirmed” current/historic on-site drycleaner locations, only 6 of
the sites (22%) have been investigated under a DNREC-SIRS HSCA Program. All six DNREC
SIRS-HSCA sites with “confirmed” drycleaner operations contained chlorinated solvent
contamination in at least one media type (soil, groundwater, soil gas, or air,). All six sites (100%)
reported PCE in groundwater that exceeded the DNREC screening level of 1 pg/L. The data is
limited; however, based on these results, it is a fair assumption that more environmental
investigation of additional drycleaner facilities is needed to further assess and remediate the
potential impacts on surrounding groundwater.
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DNREC SIRS-HSCA sites within the study areas with chlorinated solvent detections but no
records indicating drycleaners operated on them were also reviewed to assess the relationship
between the contamination and potential off-site drycleaner sources.

DNREC-SIRS HSCA Sites with Chlorinated Solvent Detections
that are not “Confirmed” Dry Cleaner Sites
Within the Dover, Georgetown, and Newark Study Areas

Site Name DNREC City Maximum Chlorinated Solvent Approximate Distance to
-SIRS Detections closest Confirmed Dry
ID# Cleaner Site (feet)
680 Forest Street DE-1451 | Dover | PCE in groundwater (3.6 pg/L) ~1,200’ North of Capitol
(680 Forest Street) Cleaners (217 South New
Street)
742 South DE-1202 | Dover <50’ North of Commerce
Governors Avenue Cleaners
(742 South PCE in soil (260 ng/kg)
Governors
Avenue)
Atlantic Coast DE-1379 | Dover | PCE in groundwater (31 pg/L) ~8,500” North of Ace Cleaners
Environmental TCE in groundwater (100 pg/L)
(225 State College DCE in groundwater (14 pg/L)
Road)
Braun Property DE-1487 | Dover | PCE insoil gas (10.17 pug/m?®) ~100’ South of Capitol
(West Water & Cleaners (411 South Governors
South Governors Avenue)
Avenue)
Capitol Scrap (39 DE-1171 | Dover | PCE in groundwater (1 pg/L) ~1,200" West of Harry Louie
South West Street) TCE in groundwater (2 ug/L) Laundry & Dry Cleaning
City of Dover - DE- Dover PCE in groundwater (5 pg/L) ~1,500 East of Capitol
Public Works 0152 Cleaners (411 South
(Water Street) Governors Avenue)
Dover Air Force DE- Dover PCE in soil (100 ppb) ~500’ East of Hastings Dry
Base (Dover Air 0031 PCE in groundwater (3,300 pg/L) Cleaners
Force Base) TCE in soil (66 ppb)
TCE in groundwater (21,000 pg/L)
DCE in soil (1.1 ppb)
DCE in groundwater (7,300)
VC in groundwater (510 pg/L)
Dover Gas and DE- Dover PCE in soil (4,200 pg/kg) ~150’ South of Capitol
Light Co. (300 0057 PCE in groundwater (7,300 pg/L) Cleaners (217 South New
South New Street) PCE in soil gas (1,221 pg/m®) Street)
TCE in soil (160 ug/kg)
TCE in soil gas (75.2 pg/md)
DCE in soil (12,000 ug/kg)
Vinyl Chloride in soil (1,400 pg/kg)
Dover Machine DE- Dover PCE in groundwater (1 pg/L) ~150’ South of Capitol
Works (Lookerman | 1314 Cleaners (217 South New
St. & New St. Street)
Southwest Corner)
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Site Name DNRE | City Maximum  Chlorinated Solvent | Approximate Distance to
C-SIRS Detections closest Confirmed Dry
ID# Cleaner Site (feet)
Dover West Side DE- PCE in groundwater (0.9 ppb) ~<50” West of Capitol
Area— A (Multiple | 1212 VC in groundwater (0.6 ppb) Cleaners (217 South New
— See Table 6) Street)
Dover West Side DE- Dover PCE in groundwater (41 pg/L) ~450" West of Capitol
Area—B 1213 TCE in groundwater (52 pg/L) Cleaners (217 South New
(DWB/Coca Cola) Street)
(Multiple — See
Table 6)
Dover West Side DE- Dover PCE in groundwater (47 ppb) ~450" West of Capitol
Area — B (Multiple | 1213 TCE in groundwater (52 ppb) Cleaners (217 South New
— See Table 6) Street)
Dover West Side DE- Dover TCE in groundwater (12 ppb) ~1,550" West of Capitol
Area - C (Multiple | 1214 Cleaners (217 South New
— See Table 6) Street)
Former DE- Dover PCE in groundwater (120 ug/L) ~1,300" West of Capitol
Chesapeake Supply | 1334 TCE in groundwater (7 pg/L) Cleaners (217 South New
Company (238 Street)
Railroad Ave.)
Former Dover Ice | DE- Dover TCE in groundwater (260 ug/L) ~1,350" West of Capitol
Plant (645 West 1110 Cleaners (217 South New
North Street) Street)
McKee Run DE- Dover PCE in groundwater (180 pg/L) ~5,500 North of Ace
Generating Station | 0269 Cleaners
— Dover Power
Plant (860 Buttner
Place)
Site Name DNRE | City Maximum  Chlorinated Solvent | Approximate Distance to
C-SIRS Detections closest Confirmed Dry
ID# Cleaner Site (feet)
P & F Motorcylces | DE- Dover PCE in soil (2 pg/kg) ~900’ South of Hastings
(4200 North 1093 PCE in groundwater (812 ug/L) Dry Cleaner
DuPont Highway) TCE in soil (4 pg/kg)
TCE in groundwater
(8.3 ug/L)
Rodney Village DE- Dover PCE in soil (150 pg/kg) ~800’ South of A-1
Shopping Center 1288 PCE in groundwater (17 pg/L) Cleaners
(1724 South PCE in soil gas (27,133 pug/m?)
Governors TCE in soil gas
Avenue) (6,449 pg/m?®)
DCE in soil gas
(10,523 pg/mq)
Former Pep-Up DE- George- | PCE in groundwater (341 pg/L) ~<50” Northeast of
Site (310 North 1491 town PCE in soil gas (1.09 pg/md) Georgetown Cleaners (305

Race Street)

TCE in groundwater
(65.4 pg/L)

North Race Street)
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Site Name DNRE | City Maximum  Chlorinated Solvent | Approximate Distance to
C-SIRS Detections closest Confirmed Dry
ID# Cleaner Site (feet)
Georgetown DE- George- | PCE in soil (21,000 pg/kg) ~<50" Northwest of
Cleaners (305 N. 0113 town PCE in groundwater (680 pg/L) Georgetown Cleaners (315
Race Street) PCE in soil gas (14.24 pug/m?) North Race Street)
TCE in soil (490 pg/kg)
TCE in groundwater
(130 pg/L)
DCE in soil (820 pg/kg)
DCE in groundwater
(690 pg/L)
Georgetown Coal DE- George- | PCE in groundwater (37 pg/L) ~250’ Northeast of
Gas (316 N. Race 0188 town TCE in groundwater (0.36 pg/L) Georgetown Cleaners 315
Street) DCE in groundwater (0.61 pg/L) North Race Street)
Georgetown DE- George- | PCE in groundwater (480 pug/L) ~50" Northeast of
Groundwater OU 1407 town TCE in groundwater (60 pg/L) Georgetown Cleaners 315
(North Race Street) North Race Street)
JG Townsend DE- George- | PCE in groundwater (0.001 pg/L) ~900’ North of Georgetown
Cannery (316 0208 town Cleaners 315 North Race
North Race Street) Street)
Chrysler Assembly | DE- Newark | PCE in soil gas (0.10 pg)* ~5,250” Northwest of
Plant “Science and | 0105 TCE in soil gas (0.03 pg)* Pencader Plaza Dry Cleaner
Technology
Campus” (550
South College
Avenue)
City of Newark DE- Newark | PCE in groundwater (0.6 pg/L) ~2,450’ East of K&L
Bikeway (Parcel B | 1194 TCE in groundwater (12 ug/L) Cleaners
& Parcel C, DCE in groundwater (30 ug/L)
Amtrak Railroad
Track)
Del Chapel OU3 DE- Newark | TCE in groundwater (5.5 pg/L) ~1,750" East of K&L
(203 East Main 1125 & DCE in groundwater (4.6 pg/L) Cleaners
Street & 70 South DE- Vinyl Chloride in groundwater (7.5
Chapel Street) 0163 pg/L)
(West
Parcel)
Del Chapel Place DE- Newark | PCE in soil (310 pg/kg) ~1,750’ East of K&L
(70 South Chapel 0163 PCE in groundwater (8 pg/L) Cleaners
Street) TCE in soil (310 pg/kg)
DCE in soil (310 pg/kg)
Vinyl Chloride in soil (310 pg/kg)
Former Permaflex | DE- Newark | PCE in groundwater (179 ug/L) ~2,800’ South of Pencader
Rollers Site (375 1512 TCE in groundwater (39 ug/L) Plaza Dry Cleaner
Bellevue Road) DCE in groundwater (550 pg/L)
Newark Landfill DE- Newark | PCE in groundwater (<5 pg/L) ~415’ Northwest of
(300 Farm Lane, 0039 TCE in groundwater (27 pg/L) Pencader Plaza Dry Cleaner

University of
Delaware
Agricultural Farm)

DCE in groundwater (10 ug/L)

Vinyl Chloride in groundwater (19

Hg/L)

BOLD - exceeds the 2017 DNREC screening level
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* indicates samples collected using Gore Sorber® passive soil gas collection devices for screening purposes.

Twenty nine DNREC-SIRS HSCA sites within the study areas had chlorinated solvent detections
but no records indicating drycleaners had operated on them. Sixteen of the 29 sites (55%) were
located within 1,000 feet of a “confirmed drycleaner” location. Of the sixteen sites, 14 had
groundwater sample analytical data. Ten of the 14 sites (71%) reported exceedances for PCE. As
seen below more than half of the sites had exceedances of over one-hundred times greater than the
DNREC screening level of 1ug/L.

PCE Concentrations found on HSCA Sites with Chlorinated Solvent Detections within

1,000 Feet of a “Confirmed Drycleaner” Site
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54  Assessment of “Elevated Risk” Dry Cleaner Sites

As stated in the previous section, there are 27 “confirmed” drycleaner sites in the three combined
study areas. Six of the “confirmed” sites have been previously investigated by DNREC-SIRS,
leaving 21 uninvestigated “confirmed” dry cleaner sites. The remaining 21 uninvestigated sites
were reviewed to assess “elevated risk” sites that should receive priority if investigations are
initiated by DNREC.

The “elevated risk sites” were selected by reviewing the project data master lists from each study
area (Tables 18, 19, and 20). Only sites that had not been previously investigated were assessed.
All “confirmed” sites were reviewed and assessed based first on clear PCE-user indicators, such
as sites that are DNREC-DAQ permitted PERC users and/or registered RCRA hazardous waste
generators. Secondary data sets reviewed included those that would indicate long-term operations,
such historic city directory listings, and Sanborn Map listings. Lastly, other DNREC-FOIA data
were reviewed as supporting evidence of a potential “elevated risk” site.

Based on the assessment the following five sites were selected as “elevated risk” sites

Heritage Cleaners, Newark

Ace Cleaners, Dover

Georgetown Laundry and Dry Cleaning, Georgetown
Master Dry Cleaners, Inc., Dover

K&L Cleaners, Newark

o M w D E

These sites should receive priority for any future drycleaner assessments.

5.5 Assessment of Chlorinated Solvent Impacts on Drinking Water

The two reports published in 2002 (The Impact of Known and Suspected Contaminant Sources on
Select Public Drinking Water Supplies in Delaware (Robertson, 2002) and Occurrence and
Distribution of Selected Contaminants in Public Drinking-Water Supplies in the Surficial Aquifer
in Delaware (Ferrari, 2002)) were utilized for this study to assess solvent contamination in
untreated public drinking water wells in the groundwater of the study areas. The 2002 reports
indicate that all the wells located within the current Dover, Georgetown and Newark study areas
had detections of one or more chlorinated solvent. Four of the eight wells had concentrations of
chlorinated solvents above the current MCL of 1 pg/L.
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Chlorinated Solvent Detections in Raw Water Samples Collected
During Previous Studies from Select Source Water Wells
within the Dover, Georgetown, and Newark Study Areas

Solvent Solvent
Detections Detections
. ) . No solvent
Water Provider | Well ID | Exceedinga | Not Exceeding .
Detections?
Current a Current
MCL? MCL?
Dover 10735 X
Georgetown Well 1 X
(10325)
Georgetown Well 2R X
(62576)
Newark Well 10 X
(10622)
Newark Well 11 X
(10003)
Newark Well 13 X
(10004)
Newark Well 14 X
(10005)
Newark Well 16 X
(00181)

The coordinates of the public drinking water source wells for Georgetown and Newark are shown
on Figure 26 and 27, respectively. Due to public safety concerns, the coordinates of the source
water wells for Dover were not accessible.
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Based on the well locations, the following observations have been made:

Georgetown Wells

e Wells 1 and 2R in Georgetown are both within 500 to 600 feet of the Thoro-Kleen Dry
Cleaning & Laundry Site.

o In 2002, raw water samples collected from Well 1 contained PCE concentrations at
1.4 pg/L; Well 2R contained PCE at 2.1 pg/L.

0 Thoro-Kleen Dry Cleaning & Laundry is a drycleaner site that has been
investigated under the DNREC-SIRS HSCA Program. Elevated levels chlorinated
solvents were detected on the site in groundwater.

Newark Wells

e Wells 10, 11, 13, and 14 in Newark are all within 400 to 1,000 feet from the Pencader Plaza
Dry Cleaner.

o0 In2002, raw water samples collected from Well 14 contained PCE at 14 pg/L; Well
13 contained PCE at 0.9 pg/L (just below the current MCL), Well 11 contained
PCE at 0.7 pg/L, and Well 10 contained PCE at 0.6 pg/L.

o0 Pencader Plaza Dry Cleaner is a drycleaner site that has been investigated under the
DNREC-SIRS HSCA Program. Elevated levels of chlorinated solvents were
detected in site groundwater, sub-slab air, and indoor air.

e Well 16 is not located in the vicinity of a drycleaner; however, two RCRA SQGs of
chlorinated solvents are located within 1,000 feet.

o In 2002, raw water samples collected from Well 16 contained an estimated
concentration of 1,2 DCE at 0.2 pg/L.

Based on the limited data, it is not possible to determine if the chlorinated solvent impacts to the
groundwater are due, all or in part, to drycleaning activities. However, based on the contamination
evidence discussed above; it seems fair to assume that drycleaning activities are at least a partial
contributor to solvent impacts.

It should be noted that although raw drinking water appears to be impacted to some degree by the
use of chlorinated solvents, the Annual Water Quality Reports provided by the public water
suppliers within the study areas show that they have been effectively treating the raw water so that
finished water samples have been consistently lower than the MCL levels. However, properties
that obtain drinking water from private potable wells are not subject to the treatment process unless
they provide filtration methods themselves. No private wells were sampled as part of this study.
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The assumption is made that private wells located and screened in the vicinity of the public wells
listed in the table above would yield similar results unless a filtration device was utilized.
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6.0 CONCLUSIONS

A total of 332 records (telephone directory listings, USEPA/DNREC records, Sanborn maps, etc.)
were reviewed in relation to 223 unique properties that potentially housed drycleaning operations
and/or were impacted by chlorinated solvents within the Dover, Georgetown, and Newark project
study areas.

Based on the assessment of the data collected during this study, the following conclusions have
been made:

1. Current and Historic Commercial Chlorinated Solvent Use Appears Widespread Over
Many Industries.

PCE was first used as a drycleaning solvent in the United States in 1934; and by 1948 was the
leading chlorinated solvent used in drycleaning, which holds true to this day. Of the 223 unique
sites reviewed within the three study areas, 27 properties were identified as “confirmed”
drycleaner sites that either currently or historically operated as an on-site drycleaner. An
additional 84 properties were identified as sites that potentially operated as an on-site
drycleaner at some point in the past. The locations of current and historic confirmed/potential
drycleaning operations are widespread over the study areas as seen in Figures 25, 26 and 27.

In addition to the drycleaning industry, the automotive industry also utilizes chlorinated solvent
containing products such as degreasers and brake cleaners. Furthermore, chlorinated solvents
have been or are currently used in a variety of other commercial applications including cleaning
solutions, paint thinners, pesticides, resins, glues, thinning solutions, and the production of
fluorinated compounds (Morrison, 2006). RCRA Hazardous Waste Generator data indicates
that of the 64 total SQG and LQG sites within the study area, only 14% of reported generators
are related to the drycleaning industry with 34% related the automotive service industry and
52% related other industries. Also of note is that out of the 9 reported LQGs of chlorinated
solvents in the study areas, none were related to the drycleaning industry.

2. There has been a limited amount of environmental investigation of properties that have
housed drycleaning operations; however, based on the available laboratory data of those
sites investigated, there is a need for the investigation of additional identified drycleaner
sites
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Although, there was a large amount of historic data that could be used to assess potential
sources of chlorinated solvent use, there was a lack of sufficient analytical data on chlorinated
solvent contamination in soil, air, and groundwater media on “confirmed” or “potential” on-
site drycleaning facilities within the three study areas. Of the 111 sites reviewed that were
identified in this study as either “confirmed” or “potential” current/historic on-site drycleaner
locations, only 5% (6 of 111) of the sites have been investigated and/or reviewed by DNREC-
SIRS under the HSCA Program. All six “confirmed” drycleaner HSCA sites contained PCE
concentrations in groundwater above the current DNREC screening value of 1 pg/L, and most
had detections of PCE breakdown products as well as chlorinated solvent detections in multiple
media such as soil and soil gas. It is unknown how many may have had investigations
implemented outside of the HSCA Program. Based on the available analytical data from all six
of the “confirmed” drycleaner sites, it appears that standard drycleaner operation procedures
are/were not conducted in a manor sufficiently protective of the environment and there is a
clear need for environmental assessments of additional uninvestigated “confirmed” drycleaner
sites.

3. Chlorinated solvents are impacting public drinking water; however, public water suppliers

within the study areas are effectively treating the raw water. Property owners with private

potable wells who are not treating their water may be ingesting water above Delaware MCL
standards.

Two studies published in 2002 that assessed contamination in untreated public drinking water
wells were utilized as part of this study to review chlorinated solvent impacts on the
groundwater of the three study areas. All eight of the combined selected wells within the
Dover, Georgetown, and Newark areas for both studies indicated at a detection of one or more
chlorinated solvent and half of the wells had concentrations of chlorinated solvents above the
current MCL of 1 pg/L. Six of the wells were located within 1,000 feet of a drycleaner site
with documented solvent releases. Although raw drinking water appears to be impacted to
some degree by the use of chlorinated solvents, the Annual Water Quality Reports provided
by the public water suppliers within the study areas show that the have been effectively treating
the raw water so that finished water samples have been consistently lower than the MCL levels.
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No private wells were sample as part of this study. The assumption is made that private wells
located and screened in the vicinity of the public wells listed in the table above would yield
similar results unless a filtration device was utilized.

4. Although available groundwater sample analytical data indicates that chlorinated solvents
from drycleaner sites are impacting groundwater in Delaware, sufficient data does not exist
to identify drycleaners as the driving source.

Data from DNREC-SIRS HSCA Program investigations of the “confirmed drycleaner sites”
show that there are clear impacts to the groundwater from the use of chlorinated solvents.
However, based on the wide industrial use of chlorinated solvents (i.e. many potential source
locations), their relatively long history of production and use, and the ability for the solvents
to persist and migrate; it will be difficult to assess a specific driving industrial/commercial
source of the chlorinated solvent contamination.
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7.0

RECOMMENDATIONS

Based on the conclusions of this report, the following recommendations have been developed:

1.

Develop a pilot study to further assess chlorinated solvent contamination and groundwater flow
at select potential “elevated risk” uninvestigated drycleaner properties

A pilot study is recommended to further asses the groundwater conditions on properties
identified as “confirmed” on-site drycleaning service providers that have not been previously
investigated. Five to ten “confirmed” drycleaner sites should be selected from those identified
in this project based on “elevated risk” metrics (e.g. amount of years drycleaners have operated
at a site, evidence of solvent contamination on-site and/or on surrounding properties, population
density around target location, location relative to public water sources). The study should
include the installation of at least three permanent groundwater monitoring wells on every
selected property that can be used to gauge groundwater flow direction and collect groundwater
samples to be analyzed for chlorinated solvents. This focused drycleaner study/investigation in
conjunction with the existing data from DNREC-SIRS investigations of drycleaner properties
could provide hard data to help further evaluate the drycleaner industry’s environmental impact
on groundwater and ensure the human health is not being impacted by the continued operation
of these sites. Section 5.4 of this report identifies five “elevated risk” drycleaner sites that
should receive priority for investigation activities.

Conduct a study to review all DNREC-SIRS sites that have historically operated as an
automotive repair facility to assess relationship to chlorinated solvent contamination.

The study should assess if evidence of chlorinated solvent contamination has been found on the
site, the years the site was active in automotive repair, what kind of automotive repair activities
occurred, and if records of chlorinated solvent use exist.

Develop a study aimed at understanding the handling and disposal of chlorinated solvents in
the automotive service industry.

A study aimed at comparing the use of chlorinated solvents in the automotive service could be
used to assess the approximate amount of solvent product that is consumed in the industry and
how it is handled to evaluate factors such as volume of material consumed, amount of facilities
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consuming the material, industry-specific storage practices, disposal practices, and employee
training.

4. Investigate the water quality of private potable wells in the vicinity of “confirmed drycleaner”
site locations.

Conduct a study to survey a 0.5-mile radius around confirmed drycleaner sites to identify active
private potable drinking wells. A sampling plan should be devised to sample all or a statistically
appropriate number of wells to assess chlorinated solvent impacts, if any to the wells.

5. Utilize the GIS data developed as part of this study to assist in the ongoing tracking of
chlorinated solvent users and potential human health threats related to solvent contamination.

The GIS data provided in this report can be updated and managed to assist in tracking:

e New detections of chlorinated solvent contamination during environmental investigations;
e Updates of RCRA Hazardous Waste generators records;

e Updates to permitted PCE users; and

e Chlorinated solvent users who may not be properly registering as RCRA hazardous waste
generators or obtaining state permits to use PCE (drycleaners only).

Tracking this information will help in the continuing assessment of chlorinated solvent
contamination and may assist in identifying health risks to the public.

6. Develop a program to educate commercial property owner and managers about the risks of
leasing property to chlorinated solvent users and the precautions that should be implemented to
ensure the proper handling and management of the solvents.

As previously stated, chlorinated solvents are used in many industries. This study indicates that
current and historical commercial and industrial users of the solvents are numerous and wide
spread throughout the study areas, potentially impacting surrounding properties and residential
drinking water. Many of the properties that these commercial and industrial business are/were
operating on are leased. A program should be developed to educate commercial property owners
and managers of the risks related to chlorinated solvent on their properties and the precautions
that should be implemented to keep the surrounding community safe and protect themselves
from liability issues.
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7. Any new leqgislation related to the use of PCE should be applied to all commercial and industrial
users of the solvent, and not limited to the drycleaning industry.

Any new legislation related to the use of PCE (including taxation of goods, material handling
requirements, usage reporting, permitting, etc.) should be applied to all commercial and
industrial users of the solvent. As stated previously, only 14% of RCRA Hazardous Waste
Generator records for chlorinated solvents are related to the drycleaning industry. A tax on the
sale of PCE could assist in funding future studies and education programs.
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