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Summary

The Puchack Wdll Fied (PWF) sitewas one of severd primary water supply sourcesfor the City
of Camden, Camden County, New Jersey. The PWF dte occupies an area of approximately 10 acres
located in a commercia/resdentia area of Pennsauken Township, Camden County, New Jersey. In the
past, the PWF was a part of ablended system serving approximately 50,000 of the 80,000 peoplein the
City of Camden.

In the past, practices of handling and discharging hazardous substances by various nearby
commercid and indudtrid facilities resulted in contamination of the underlying Potomac-Raritan-Magothy
(PRM) aquifer, which the Puchack Well Field utilized. Contamination of the well field was first reported
in the 1970s when trichloroethylene (TCE), 1,2-dichloroethane, tetrachloroethylene (PCE), mercury and
hexavaent chromium were detected inwell number 6. The contamination subsequently spread to the other
five supply wdls at the PWF.

Groundwater contamination resulted in the dlosure of the dl sx supply wells. Use of most wells
ended in 1984. Thelast supply well to be taken out of servicewaswell number 1in May 1998. From 1984
to 1998, well number 1 was pumped intermittently at arate of one million galons per day to prevent the
spread of contamination to nearby well fidds. The pumped water from well number 1 was blended with
water from other wells for digtribution in the city’s water supply or was discharged untreated to an
infiltration basin.

In 1997, the New Jersey Department of Environmenta Protection (NJDEP), in cooperation with
the United States Geologica Survey (USGS), initiated an investigation to obtain additiond information on
the extent of groundwater contamination related to PWF. Twenty-six monitoring wells were ingaled and
sampled. Twenty-nine additiona existing monitoring wells were so sampled. To date, these efforts have
not pinpointed the source or sources of the contaminants that have been detected in the well field.

The Stewasproposed for listing to the Nationa PrioritiesList (NPL) in September 1997, and was
placed onthe NPL on March 6, 1998. The United States Environmenta Protection Agency (USEPA) has
begun aRemedid Investigation/ Feasibility Study (RI/FS) to determinethe scope of contamination, identify
sources, and design possible remedid dternatives.

This Public Hedlth Assessment evauates existing groundwater, wel fied, and drinking water
digtribution system data, human exposure pathways, and the potentia public health issues related to the
PWF dte. Based on a review of these data, the PWF dSte is consdered by the Agency for Toxic
Substancesand Disease Registry (ATSDR) and the New Jersey Department of Health and Senior Services
(NJDHSS) to have represented a public health hazar d because of past exposures.

This determination is based on the following consderations. 1) the presence of a completed exposure
pathway in the past (through community water supplies) to VOCs (including PCE and TCE), mercury, and
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chromium to a potentidly large population; 2) exposure leves to these contaminants in comparison to
information from toxicologic and/or epidemiologic studies. Although the comparisons to toxicologic
information do not indicate that adverse hedlth effects would be likely due to TCE and PCE exposure
levels, there are suggestions from epidemiologic studies that exposure to TCE and PCE in drinking water
may pose arisk of certain cancers and adverse reproductive outcomes.

Currently, exposure to contaminants from the PWF steisno longer occurring since the exposure pathway
through use of the PWF wasinterrupted by the closure of dl production wells. For thisreason, the ATSDR
and the NJDHSS are categorizing the PWF Ste as no apparent public health hazard under present
conditions. However, the groundwater contamination plume affecting the PWF Site has not yet been fully
delineated.

The NJDHSS and the ATSDR support the remedid investigations underway by the USEPA to
determine the scope and sources of contamination. The ATSDR and the NJDHSS recommend continued
sampling and testing of the groundwater wells, at an appropriate interval, to monitor movement of the
contamination plume and its possible spread to other community supply welsin the area.

Past completed human exposure pathway's associated with the PWF are of sufficient public hedth
concern to warrant a review of hedth outcome data for the area. The NJDHSS and the ATSDR will
develop a specific plan to examine relevant health databases, possibly including cancers and adverse
reproductive outcomes, in areas served by wells of the PWF.
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Purpose and Health I ssues

This Public Hedlth Assessment eva uates the public hedlth i ssues associated with the Puchack Well
Hed (PWF) site, which was proposed for inclusion on the Nationd PrioritiesList (NPL) in September of
1997, and was placed on the NPL on March 6, 1998. NPL or " Superfund” sites represent those sitesthat
are asociated with Sgnificant public health concern in terms of the nature and magnitude of contamination
present, and the potentid to adversely impact the hedlth of populations in their vicinity.

In this document, the Agency for Toxic Substances and Disease Registry (ATSDR) and the New
Jersey Department of Health and Senior Services (NJDHSS) will evauate human exposure pathways
associated with known contaminated environmental media within or associated with the PWF ste and
recommend action consstent with protection of the public hedth.

At the PWF site, the known contaminated medium is groundwater. The exposure pathway being
consdered is domestic use of water from contaminated supply wellsin the past.

Background
Site Description and History

The Puchack Well Fidd islocated in Pennsauken Township, Camden County just south of the
Betsy Ross Bridge (seeinset, and Figure 1 in the Appendix). Drinking water for amgority of residents of
Camden City isprovided by the Camden City Water Department; the
remaning portion of the city is served by the New Jersey American
Water Company. Four well fields are maintained by the city of
Camdento supply the community system. Three of these, the Morris,
Ddar, and Puchack Well Fields, are located in Pennsauken
Township, and thefourth (Parkside Wdll Field) islocated in Camden
City. The area encompassed by the PWF is gpproximately 450,000
sguare feet, or 10.33 acres. Approximately 50,000 residents of
Camden recaived a least some of their water from the PWF in the
past.

The Puchack Well Fidd ste conggts of six public supply
wells, identified as Puchack wells number 1, 2, 3, 5, 6 and 7 (wdll
number 4 was destroyed during congtruction of the Betsy Ross
Bridge). Groundwater withdrawals averaged 6.55 million gdlons per
day (mgd) at the Puchack Wl Field in 1975 and 2.34 mgd in 1988.
Wéls range in depth from 141 feet to 220 feet. All wells withdraw .
groundwater from thelower aquifer of the Potomac-Raritan-Magothy 3995836.0°N; 75°0307.0'W
aquifer sysem.
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Contamination by volatile organic chemicas and metals was first detected in the Puchack Well
Feldinthe early 1970s. Puchack well number 6 was removed from service in 1975 because raw water
samples collected from that well continued to indicate the presence of total and hexavaent chromium a
leves of public hedth concern. Contamination subsequently spread to Puchack well number 5, 7, 3, 2 and
1, and resulted in the closure of al of the PWF wells except well number 1 by 1984. The Camden City
Water Department continued to use Puchack well number 1 to help prevent the migration of contaminants
to other public supply wellsinthe area(Morrisand Delair Well Fieds). The water obtained from Puchack
well number 1 was ether discharged to waste or blended with the other supply water until May 1998.

The source of the contamination at the Puchack Well Field isnot known, but there are severd sites
in the areathat have been identified by the NJDEP as possible sources. In October 1991, the NJDEP
issued a Directive and Notice to Insurers to a number of facilities or companiesin the Ste vicinity. Fifteen
separate investigations have beeninitiated at nearby siteswhere discharges of hazardous substancesto the
ground or waters of the State have been identified. As of 2001, the NJDEP had identified approximately
70 known contaminated sSites in Pennsauken Township. Potential sources of groundwater contamination
will be investigated during the Phase || Remedid Investigation/Feasibility Study (RI/FS).

Demography and Land Use

Land usein the vicinity of the PWF Steis urban resdentid and industrid. The PWF islocated in
the Coastd Plain phys ographic province, in northwestern Camden County, New Jersey near the Delaware
River. Thewdl | fieldisgtuatedintheoutcrop areaof the Potomac-Raritan-Magothy aquifer system (PRM).
The PRM has been divided into three aquifers composed mainly of sand and gravel, termed upper, middle,
and lower, which are separated by two confining units composed mainly of silt and clay. The depth of the
water table is about 70 to 80 feet in the vicinity of the PWF. All of the area wells including those located
inthe Morris, Delair, and Puchack Wl Fidlds are screened in and withdraw groundwater from the lower
aquifer of the PRM. The bedrock is not used as a source of groundwater in the area.

The Puchack Well Field was a part of a blended system serving approximately 50,000 of the
80,000 peoplein the City of Camden. According to current Siteinformation provided by the NJDEP, there
areno private potablewd lsin usewhich have beenimpacted by the area-wide groundwater contamination,
and dl residencesiin the vicinity of the Ste are provided with water from a community water supply.

Previous ATSDR/NJDHSS Activity

The ATSDR and the NJDHSS conducted a Site visit and generated a Site Vidt Report in - June
1997. The report noted that contaminated groundwater was the only identifiable potentia environmental
pathway associated with the PWF site.

The ATSDR and the NJDHSS categorized the site in 1997 as a public hedlth concern because of
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the potentid risk to human hedth resulting from possible exposure to hazardous substances at
concentrations that may resultin adverse hedlth effects (NJDHSS/ATDSR, 1997). Inaddition, the ATSDR
and the NJDHSS concluded that further information was needed to adequately assess the impact of the
gte on public health. Recommendations were made to conduct the following activities:

1) Ensure that contaminated groundwater is not being used for potable purposes;

2) Obtain additiond information on contaminantsto further characterizethe site and the hydrogeol ogy
of the areg;

3) Continue monitoring of community supply welsin the vicinity of the Ste.
1998 Site Visit

OnJduly 16, 1998, Sharon Kubiak, Steve M. Miller, and NarendraP. Singh of theNJDHSS visited
the PWF site. The NJDHSS was accompanied by representatives of the NJDEP and a representative of
the Water Wdll Divison, City of Camden Department of Utilities. The following observationswere made
during the 1998 sSte vist:

1) Conditions at the site have changed since the 1997 Site Vidt Report, as the last operating
community supply well number 1 was removed from service as of May 1998.

2) The PWF dteis fenced and hazard warning signs are posted. The Site contains severd structures
induding an office building and severd small buildings housing the community supply wells The Site
is currently active, with five people working on the ste maintaining the property owned by the
Camden City Water Department.

Discussion

The primary public hedlthissueassoci ated with the PWF Site pertainsto groundwater contamination
and itsimpact on the PRM aguifer which was and continuesto be asignificant source for community water
suppliesin the area. The following discussion relies on information presented in these references. CDM,
1999; USEPA, 1997; USEPA, 1996; USGS/NJDEP, 1998; Malcolm Pirnie, 1986; and NJDEP, 1985
90.

The USEPA is conducting the RI/FSfor the PWF ste. The purpose of thefirst phase of the study
iS to determine the nature and extent of groundwater contamination at the Ste. Fidd activities include a
hydrogeol ogical assessment (in cooperation with the USGS), soil boring sampling, and associated surface
water and sediment testing. A second phase of investigation will examine sources of the groundwater
contamination and plans to prevent further contamination of groundwaeter.
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Environmental Contamination I nvestigation

Community Supply Wells and the Distribution System

The Puchack Well Fied served a part of the population of Camden City. Water from these wells
was generdly mixed with water from nearby well fields (Morris, Dar and Parksde Wells) before
distribution to the population.

In the early 1970s, volatile organic chemicals (VOCs), mercury and chromium were detected in
Puchack wel number 6. The VOCs detected included trichloroethylene (TCE), tetrachloroethylene
(perchloroethylene, or PCE), 1,2-dichloroethane, and chloroform. In 1984, TCE leves ranged from 30
to 70 parts per billion (ppb); the current maximum contaminant level (MCL) for TCE is 1 ppb. Higtorica
chromium concentrations, of which 90% isin the formof hexavadent chromium, reached the highest levels
at well number 7 (1,000 ppb) in 1984. Other maximum chromium concentrationsincluded 600 ppb in well
number 5 (in 1978), and 180 ppb in well number 3 (in 1982). Concentrations at each of these wells
exceeded the maximum contaminant level (MCL) for tota chromium of 100 ppb. In 1981, mercury
contamination was detected at the Puchack well number 2 (5.5 ppb), well number 3 (2.3 ppb), and well
number 5 (8.4 ppb); the current MCL for total mercury is 2 ppb.

Wl number 6 was removed from servicein 1975; well 5 was taken out of service between 1981
and 1983. By 1984, use of the PWF was largely abandoned, with the exception of wel number 1. The
Camden City Water Department used Puchack well number 1 to help prevent the migration of
contaminants to other public supply welsinthearea. Water from thiswell was either discharged to waste
or blended with other supply water from the Morrisand Delair well fields. By May 1998, well number 1
was taken out of service. While VOCs have been consistently present in wellsin the PWF, they have been
only sporadicdly found in welsin the Morris and Delair well fieds. The Morrisand Delarr fields hed less
than 1 ppb TCE and PCE in 1980 and 1 to 2 ppb in the late 1980s. During the off-pesk winter months,
water from the PWF was used asllittle as possible with concurrent increasesin production at the other well
fidds

Reaults of the analyses for VOCs in the digtribution system from 1985 to 1990 are summarized
in Table 1 (in the Appendix). Maximum levels of TCE and PCE observed in the part of Camden served
by the Puchack and Morris and Ddlar well fidldswere 37 and 14 ppb, respectively. Average TCE levels
ranged from about 1 to 19 ppb, and average PCE levelsranged from not detectableto 14 ppb. Therewere
no digtribution system data from 1981-1984, and 1989. There were no data available on chromium or
mercury in the distribution system.

On March 6 and 7, 1996, representatives of the NJDEP collected groundwater samples from
Puchack wells number 1, 2, 3, 5, 6 and 7. The samples were analyzed for volatile organic and inorganic
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chemicds. At thetime, Puchack wells number 2, 3, 5, 6 and 7 were not used to provide water to Camden
City. Andyticd resultsindicated the presence of chromium, mercury, and TCE in dl of the Puchack well
samples. Chromium concentrations ranged from 46.6 ppb to 1,410 ppb; mercury concentrations ranged
from 0.15 ppb to 0.77 ppb; and TCE concentrations ranged from 0.3 ppb to 20 ppb.

Monitoring Wells

In 1997, the NJDEP and the United States Geologica Survey (USGS) initiated an investigation
to obtain additiona information ontheextent of groundwater contamination related to the PWF. Twenty-six
monitoring wells were inddled and sampled. Twenty-nine additiona existing monitoring wells were dso
sampled. Of these 55 wdls, 26 wells are located in the immediate vicinity of the PWF. Reaults of the
andyses of the 26 monitoring wells are summarized in Table 2 (in the Appendix).

Andyticd results indicated eevated levels of metds including dissolved chromium (up to 10,250
ppb), dissolved hexavadent chromium (up to 11,540 ppb), and dissolved mercury (up to 2.5 ppb). VOCs
were detected in most of the samples. TCE was detected in 16 samplesranging from 0.1 ppb to 140 ppb.
The compound 1,1-dichloroethylene was detected in Sx samples ranging from 1 ppb to 10 ppb. Other
V OCs detected included carbon tetrachloride, chlorobenzene, ethylbenzene, PCE, 1,1-dichloroethane,
1,2-dichloropropane, and xylene.

Other Environmental Media

The surface water migration, soil exposure, and air migration pathways were not evaluated by the
NJDEP because a rel ease to these pathways was considered to be unlikely.

Human Exposur e Pathways Analysis

To determine whether residents of Camden City were or are exposed to contaminants in the
groundwater through the community supply wells located at the PWF, the ATSDR and the NJDHSS
evauate the environmenta and human components that lead to human exposure. This pathways andyss
conssts of five eements: (1) asource of contamination; (2) transport through an environmental medium;
(3) apoint of human exposure; (4) aroute of human exposure; and (5) an exposed population.

The ATSDR and the NJDHSS classify exposure pathways into three groups. (1) “completed
pathways,” that is , those in which exposure has occurred, is occurring, or will occur; (2) “potentid
pathways,” that is, those in which exposure might have occurred, may be occurring, or may yet occur; and
(3) “diminated pathways” that is, those which can be diminated from further analys's because one of the
five dementsismissing and will never be present, or in which no contaminants of concern can beidentified.

Based upon avail able dataregarding the above described contaminationin community supply wells
and within the distribution system, the ATSDR and the NJDHSS have determined that acompleted human
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exposure pathway to VOCs, mercury, and chromium existed in the past through use of contaminated
groundwater. Contaminants were introduced from the impacted wells into the community water supply
digtribution system. This exposure pathway to VOCs and metals is estimated to have occurred from the
onset of documented contamination (in the early 1970s) until May 1998, when the last remaining well was
taken off line. Exposure levels were likely higher prior to the closure of most wells by 1984.

V OCs, paticularly TCE and PCE, were measured a thewellsand in thedistribution system. Use
of water from the distribution system would result in exposure to the contaminants through ingestion of the
water, dermd contact, and inhaation of volatilized fractions during showering or bathing. Although there
were no data avalable for chromium and mercury in the digtribution system, their presence in the
digtribution system and exposure through ingestion can be inferred from the data from the Puchack wells.

The potentid for current exposure to contaminated groundwater associated with the PWF siteno
longer exigts, snce dl of the community supply wellslocated at the PWF have been taken out of service.
Thus, the completed exposure pathway to VOCs, mercury, and chromium from PWF is now interrupted.

The totd number of persons associated with the completed exposure pathway through the
community water supply in the past is difficult to determine, dthough the NJDEP has estimated that
gpproximately 50,000 people were served by water from the PWF. Exposure potentid is dependent upon
the dynamics of the water system during the period in question, and the location of potentidly affected
resdences relative to the point of entry within the water sysem. A summary of the exposure pathway
associated with community water supply wells a the PWF is presented in the following table.
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Completed Human Exposur e Pathway Associated with PWF

Pathway Source Environmental Point of Route of Exposed Contaminants
Name Media Exposure Exposure Population (Time Documented)
Community PWF Groundwater Residences Ingestion, dermal Residents VOCs
Water Supply served by water contact, and receiving water Mercury
from the PWF of | inhalation from the PWF Chromium
the community in the past (early1970s to 1998)
water supply (approximately
50,000)

10
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Public Health Implications

This section discusses the potentid for health effects in persons exposed to specific contaminants
(for completed human exposure pathways), reviews hedth outcome data, and addresses specific
community hedth concerns. Hedlth effects eva uations are accomplished by reviewing toxicologic and
epidemiologic information about contaminants of concern, and by estimating the amount (or dose) of those
contaminants that a person might come in contact with on a daily basis. This estimated exposure dose is
then compared to established hedth guiddines. People who are exposed for some crucid length of time
to contaminants of concern at levels above established guidelines are more likely to have associated
illnesses or disease.

Toxicologic and Epidemiologic Evaluation

To assess the public hedth sgnificance of completed human exposure pathways associated with
oral exposure to these groundwater contaminants, exposure doses were estimated and compared to
ATSDR'sMinima Risk Levels(MRLSs) or USEPA Reference Doses (RfDs), when available. Inaddition,
lifetime excess cancer risk estimates (LECRS) based on these exposure doses were calculated, when
gpplicable. For the purposes of this evaluation, exposure estimates were based upon highest average
concentrations of TCE and PCE detected in thedistribution system (19 ppb and 14 ppb, respectively). For
adults, the exposure dose estimates assumed a 70 kg body weight and ingestion rate of 2 liters of water
per day, while for children, the estimates assumed a 10 kg body weight and an ingestion rate of 1 liter of
water per day. An exposure duration of 24 years was assumed for LECR estimates for adults.

Because of the frequency with which community water supplies in New Jersey have been
contaminated withV OCsinthepast, the NJDHSS has conducted severd large-sca e epidemiologic studies
to assess the potentia public hedth impact of VOCs in drinking water. The results of these efforts are
included in the discussion below.

Effects of TCE and PCE in Adults

The effects of exposureto TCE and PCE have been evauated in scientific sudiesfor their possible
impact upon adult human health. Laboratory animas have been exposed to these chemicds via
contaminated air, drinking water, and food. The results of these studies indicate that the nervous system
and liver, and to alesser degree the kidney and heart, are the primary organs of adult animas affected by
these VOCs (ATSDR, 1997a; ATSDR, 1997b). TCE and PCE are classified as probable human
carcinogens by the Internationa Agency for Research on Cancer (IARC, 1995) based on the weight of
evidence from laboratory anima experiments and limited human epidemiologic sudies.

Following long-term, high leve exposure, TCE hasbeen shown to produceliver cancer in miceand
kidney and testicular tumorsin rats (ATSDR, 1997b; IARC, 1995). Chronic, high level PCE exposure
produces liver cancer in mice and kidney tumors and mononuclear cell leukemiain rats (ATSDR, 1997g;
IARC, 1995). It should be noted that the exposure levels needed to cause these adverse impacts in

11
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laboratory animas are many times higher than exposure levelsthat could have occurred through the use of
contaminated drinking water (ATSDR, 1997a; ATSDR, 1997b).

Epidemiologica studies of occupationally-exposed workers suggest an association between long-
terminhaation exposure to high levels of TCE and increased risk of liver and hiliary tract cancer and non-
Hodgkin's lymphoma (IARC, 1995; ATSDR, 1997b). Increased risks of esophageal cancer, cervica
cancer, and non-Hodgkin's lymphoma have been observed in workers exposed to high levels of PCE
(IARC, 1995; ATSDR, 19974). A study by the NJDHSS found that communities with a history of TCE-
and PCE-contaminated water supplies had higher rates of leukemias and non-Hodgkin's lymphomeas,
particularly among femaes (Cohn et d., 1994; Fagliano et al., 1990). In Massachusetts, another study
suggested that increased exposure to PCE was associated with higher incidence of leukemias (Aschengrau
eta., 1993).

Participants in the ATSDR TCE Exposure Subregistry (gpproximately 5,000 individuas with
exposure to TCE in private wells, at levels ranging up to 24,000 ppb, for a duration as long as 33 years)
have reported a variety of health problems at rates above nationa averages, including anemia and other
blood disorders, stroke, urinary tract disorders, liver and kidney problems, diabetes, and skin rashes,
eczemaand other skindlergies(ATSDR, 1999a). Only theratefor strokeswas reported to increase with
increasng concentration of TCE in drinking water. 1t should be noted that these data are based on self-
reported hedth conditions and have not been verified through physcian records. ATSDR is evauating
information on cancer occurrence in the Subregistry and has not yet published its results or conclusions.

Effects of TCE and PCE in Children and the Fetus

Children may be particularly susceptible to the toxic effects of chemicals, fetuses may aso be
sengtive to toxic effects if the chemicals can cross the placental barrier. Recent epidemiologic studies
suggest that fetal exposureto VOCsin drinking water could result in adverse hedth effects. The NJDHSS
evauated the effects of VOCs in drinking water on birth outcomes in an area of northern New Jersey
(Boveet d., 1995). This exploratory study found that maternd residence during pregnancy in areas with
TCE-contaminated drinking water was associated with an increased risk of birth defects of the neura tube
and ora cleft. Exposure to PCE during pregnancy was associated with an increased risk of oral cleft
defects. The authors concluded that their study by itself cannot determine whether the drinking water
contaminants caused the reported adverse birth outcomes, but that further study was needed.

An ATSDR study of exposure to VOCs in drinking water and occurrence of adverse pregnancy
outcomes was conducted for residents of the U.S. Marine Corps Base at Camp LeJeune, North Carolina
(ATSDR, 1997c). The researchers reported a sgnificantly decreased mean birth weight and increased
smd| for gestationd age babiesfor two potentialy susceptible subgroups. infants of mothers older than 35
years of age and infants of mothers with histories of fetd death. However, length of exposuresto VOCs
was not known for the entire period during which pregnancy outcomes were evauated. Therefore, this

12
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study provideslimited evidence for acausd relationship between exposure to VOCs and the reproductive
and developmentd effects evaluated.

A study of childhood leukemiaconducted in Woburn, M assachusetts, concluded that theincidence
of childhood leukemiawas associated with the mother’ s potential for exposureto water from specificwells
contaminated with TCE and PCE, particularly for exposure during pregnancy (MDPH, 1997). The study
did not find any association between the development of childhood leukemia and the child's exposure to
contaminated water after birth. The Woburn study should be interpreted with caution, however, sncesmal
numbers of study subjectsled to imprecise estimates of risk. A study by the NIDHSS found a gtatistically
elevated rate of childhood leukemiain towns served by community water supplies contaminated with TCE
and PCE in the years 1979 to 1987, compared to towns without a history of such contamination (Cohn
et d., 1994). Overdl, the associations drawn from these limited epidemiological data in humans are
suggestive, yet inconclusive, that exposure to these V OCs through drinking water may cause birth defects
or childhood cancersin children exposed while afetus. ATSDR, NJDHSS, and others are conducting or
sponsoring research to darify this possible relaionship.

Comparison of Exposure Estimates with Toxicologic Information for TCE and PCE

No chronic ord MRL is avalable for TCE to evauate the potentiad for non-carcinogenic hedlth
effects, dthoughthereisaprovisond RfD of 0.006 milligramsper kilogram per day (mg/kg/day). EStimated
exposure doses for adults and children, calculated for a concentration of 19 ppb of TCE, were 0.0005
mg/kg/day and 0.002 mg/kg/day, respectively. These levels are below the provisional RfD and were well
below the No Observed Adverse Effects Level (NOAEL) of 50 mg/kg/day for anima studies presented
in the ATSDR Toxicologicd Profile for this chemica. At such concentrations, it is unlikely that non-
carcinogenic adverse hedth effects would occur. For adults, the LECR was estimated to be 2 in one
million; thisleve of risk isconsidered by ATSDR to represent no apparent increased risk of cancer. Based
uponaPCE concentration of 14 ppb detected in the distribution systemin 1985, estimated exposure doses
for adultsand children were 0.0004 mg/kg/day and 0.001 mg/kg/day, respectively. Theselevelsare below
the U.S. Environmenta Protection Agency’ s(USEPA) RfD for PCE of 0.01 mg/kg/day, and arefar below
the NOAEL of 941 mg/kg/day for animal studies presented in the ATSDR Toxicologicd Prdfile for this
chemicd. At such concentrations, it is unlikely that non-carcinogenic adverse hedlth effects would occur.
For adults, the LECR was estimated to be 7 in one million; thislevd of risk is consdered by ATSDR to
represent no apparent increased risk of cancey.

Effects of Mercury

Mercury isametdlic dement that may occur naturdly in rocks and soils, and can bereeased into
the atmosphere. Mercury and mercury compounds have numerous commercid applications, and may be
released into theenvironment through industrid emissions, wastedisposa practices, and wasteincineration.
Mercury exigts in a number of chemica and physica forms which generdly can be classfied as ether
inorganic or organic. Inorganic mercury includes liquid (metdlic) mercury, mercurous mercury, and
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mercuric mercury. Organic mercury compounds are formed when mercury combines with carbon. When
expaosure occurs by ingestion, the body absorbs 90% of organic mercury and 15% of inorganic mercury.

Most mercury found in water is expected to be inorganic as opposed to organic mercury (eg.,
methyl mercury). Ingenerd, inorganic mercury islessbioavailaole and lesstoxic than organic mercury. The
target organ for inorganic mercury toxicity is the kidney while the most sensitive toxic endpoint for methyl
mercury exposure is the nervous system. Exposure to al forms of mercury has been associated with
adverse hedth effects and al forms are consdered poisonous. Inhding low levels of mercury vapor
(metdlic mercury) has been associated with tremors, emotiond instability, and kidney dysfunction
(proteinuria and reduced filtration). Inhaing high levels of mercury vapor has been associated with
respiratory, cardiovascular, and gastrointestinal effects. There are no data available to indicate that
elemental mercury causes cancer, and it is classfied as a Group D (not classfiable) carcinogen by the
USEPA. Limited dataindicate an increase of rend tumorsin ratsfed high levels of methylmercury and there
islimited evidencethat mercuric chloride (aninorganic form) iscarcinogenicin animas (ATSDR, 1999b).

Mercury was detected in Puchack wells at a concentration of 8.4 ppb in 1981, but there are no
dataindicating levelsin the distribution system. However, a a concentration of 8 ppb, an adult daily dose
would be gpproximately 0.0002 mg/kg/day, and a child’s daily dose would be 0.0008 mg/kg/day. There
isno chronic MRL availablefor mercury, but the MRL for intermediate ord exposureto mercuric chloride
is 0.002 mg/kg/day, which incorporates a safety factor of 100; the USEPA RfD is 0.0003 mg/kg/day.
Adult exposure dose estimates for mercury are below the MRL and RfD, while the child’'s estimate fdls
between these comparison values. However, actua exposures in the distribution would be less due to
mixing with uncontaminated well weter.

Effects of Chromium

Chromium is a naturdly occurring metdlic dement found in rocks, soil and foods. This meta has
numerous commercid uses and may be found in the environment as aresult of waste disposa practices.
Chromium exigsin severd forms other than asameta. Two common forms are trivaent chromium (111),
and hexavaent chromium (V1). Chromium (I11) compounds are stable and are commonly found in varigble
amountsin soil, surface water and groundwater. Chromium (1) isan essentid nutrient that hel ps the body
use sugar, protein, and fat. Chromium (V1) may be present in the environment as a result of indudrid
processes. Chromium (V1) compounds are readily reduced to chromium (111) in the presence of oxidizable
organic matter. Ingesting very large amounts of chromium can cause somach upsets and ulcers,
convulsions, kidney and liver damage, and even death. Laboratory animas (mice) that ingested large
amountsof chromium had reproductive problems and offspring with birth defects. Skin contact with liquids
or solids containing chromium(V1) may lead to skin ulcers. Some people have dlergic reactions including
severe redness and swelling. Chromium (V1) is classfied as a human carcinogen, and occupationa
inhdationstudiesindicateacorrd ation between long-term exposureto chromium (V1) compoundsand lung
cancer. Ora exposure to chromium (V1) has not been linked to increased risk of cancer; however there
have been no epidemiologic studies assessng cancer risk from elevated chromium levelsin drinking water.
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Exposureto chromium (111) isnot believed to cause cancer. Because chromium (V1) hasagreater potentid
to be toxic than chromium (l11), the USEPA has st its reference dose (RfD) for chronic ingestion of
chromium (V1) a 0.003 mg/kg/day and for chronic ingestion of chromium (I11) at 1.5 mg/kg/day. There
are no ord MRLsfor hexavaent or trivalent chromium (ATSDR, 1993).

Chromium (V1) was not measured within the distribution system, but concentrations exceeded 100
ppb in the wells. At a concentration of 100 ppb (the Maximum Contaminant Leve for tota chromium),
and assuming 90% in the hexavaent form, an adult daily dose of chromium (V1) would be approximately
0.003 mg/kg/day, and a child's daily dose of chromium (V1) would be approximately 0.01 mg/kg/day.
Both of these levelswould reach or exceed the EPA Reference Daose for chromium (V1) for non-cancer
effects.

Health Outcome Data

As mentioned above, the NJDHSS has conducted severa epidemiologic studies in New Jersey
examining the rel ationship between TCE and PCE contamination of drinking water and therisk of cancers
and adverse reproductive outcomes. However, there has not been a specific evauation of hedth outcome
data, such as cancer incidence, in the areas hitorically served by the Puchack Well Field.

ATSDR Child Health Initiative

ATSDR's Child Hedth Initiative recognizes thet the unique vulnerabilities of infants and children
demand specid emphassin communities faced with contamination in their environment. Children are a
greater risk than adults from certain kinds of exposures to hazardous substances emitted from waste Sites.
They are more likely exposed because they play outdoors and they often bring food into contaminated
areas. They are shorter than adults, which means they breethe dust, soil, and heavy vapors closer to the
ground. Children are dso smdler, resulting in higher doses of chemica exposure per body weight. The
developing body systemsof children can sustain permanent damage if toxic exposures occur during critical
growth stages. Most importantly, children depend completely on adults for risk identification and
management decisions, housing decisions, and access to medica care.

Childrenwould have been exposed in the past to contaminants from the PWF site through use of
community water supplies. As discussed in the Public Hedth Implications section, epidemiologic studies
of mother’ sand children’ sexposure to TCE and PCE in drinking water suggest anincreased risk of certain
cancers and adverse reproductive outcomes. For thisreason, reviews of hedlth outcome datafor the area
served by wells of the PWF should consder including an examination of childhood cancer incidence and
adverse reproductive outcomes.
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Community Health Concerns

Inorder to gather information on community health concerns, NJDHSS contacted the Camden City
Hedth Department, and the NJDEP Community Relations Coordinator. The community heath concerns
associated with the Ste focus upon the groundwater contamination particularly by volatile organics and
chromium and their impact on community supply wells. Loca officids, as well as private citizens, have
expressed concern to NJDEP about the PWF site and other well fieldsin the area.

Public Comment
A draft of this Puchack Well Fidd Public Hedth Assessment was released for public comment

during the period from November 7, 2001 through January 9, 2002. Comments were received and
addressed. A summary of the comments and responses are found in Appendix C.
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Conclusions

Based on aweight-of-evidence andys sof the hedlth and environmentd information compiled, each
Public Health Assessment assigns ahazard category in response to the public health risk posed by the site
being eva uated. Each category relatesto aset of additiona actionsor interventionsthat may be consdered
by the ATSDR, theNJDHSS or other public heath agencies, aswell asrecommendationsfor further action
to the USEPA, NJDEP or other environmental agencies.

The PWF siteis considered by the ATSDR and the NJDHSS to have represented apublic health
hazard because of past exposures. This determination is based on the following consderations. 1) the
presence of a completed exposure pathway in the past (through community water supplies) to VOCs
(including PCE and TCE), mercury, and chromium to apotentialy large population; 2) exposurelevelsto
these contaminants in comparison to information from toxicologic and/or epidemiologic sudies. Although
the comparisons to toxicologic information do not indicate that adverse hedth effectswould be likely due
to TCE and PCE exposure levels, there are suggestions from epidemiol ogic studiesthat exposureto TCE
and PCE in drinking water may pose arisk of certain cancers and adverse reproductive outcomes.

Current conditionsindicate that exposureto contaminantsfrom the PWF siteisno longer occurring
sncethe exposure pathway through use of the PWF wasinterrupted by the closure of al production wells.
For this reason, the ATSDR and the NJDHSS are categorizing the PWF ste as no apparent public
health hazard under present conditions. However, the groundwater contamination plume affecting the
PWF ste has not yet been fully ddineated.

Past completed human exposure pathway's associated with the PWF are of sufficient public hedlth
concern to warrant areview of health outcome data for the area.

Recommendations

The NJDHSS and the ATSDR support the USEPA’s Remedia Investigation/Feasibility Study to
determine the nature and extent of groundwater contamination at the PWF dite, identify sources, and
develop plansto prevent further contamination of groundweter.

The ATSDR and the NJDHSS recommend continued sampling and testing of the groundwater
wells, a an appropriate interval, to monitor movement of the contamination plume and its possible spreaed
to other community supply wellsin the area.

Hedlth outcome datafor the area should be examined. Past completed human exposure pathways
associated with the PWF are of sufficient public health concern to warrant areview of hedlth outcome data
for the area. The NJDHSS and the ATSDR will develop a specific plan to examine reevant hedth
databases, possibly including cancers and adverse reproductive outcomes, in areas served by wells of the
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PWF. Because there have been other contaminated drinking water supply sources serving Camden City
and nearby municipdities, it may be useful to examine hedth outcome data on a broader regiona basisas
well.

Local hedth officias and other community leaders should be surveyed for additiond public hedth
concerns and theneed for future community educationd activity. Site-gpecific educationa materialsshould
be prepared and disseminated as necessary.

Public Health Action Plan

The Public Hedlth Action Plan (PHAP) for the PWF ste contains a description of the actions to
be taken at or in the vicinity of the Ste. The purpose of the PHAP is to ensure that this Public Hedlth
Assessment not only identifies public hedth hazards, but providesaplan of action designed to mitigate and
prevent adverse human hedlth effects resulting from exposure to hazardous substances in the environment.
Included is a commitment on the part of ATSDR and NJDHSS to follow up on this plan to ensure that it
isimplemented. The public hedth actions taken or to be implemented are as follows:

Actions Undertaken by ATSDR/NJDHSS:

1 Avallable dataand information have been eva uated by the ATSDR and the NJDHSS to determine
public health concernsregarding potential human exposure pathway's associ ated with the PWF site.

Actions Planned by ATSDR/NJDHSS:

1 The NJDHSS, in cooperation withthe ATSDR, will assessadverse health outcomesin geographic
areas served by the water from the PWF. A plan will be developed to determine the scope of the
evauation regarding types of outcomes, time frames, geographic areas of study, and appropriate
comparison populations.

2. The ATSDR and the NJDHSS will review water quaity and other data associated with the PWF
generated from the RI/FS for public hedth significance. Should new data dter the interpretation
of the public healthimplications of the PWF site, or conclusionsand recommendationsinthisPublic
Hedth Assessment, the NJDHSS and the ATSDR will re-evauate this PHAP.

3. The NJDHSS and the ATSDR will assess the need for future community education activity. The
NJIDHSS will contact loca hedlth officias and community leaders to assess community  needs.
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Certification

This Public Hedlth Assessment was prepared by the New Jersey Department of Hedlth and Senior
Services (NJDHSS) under a cooperative agreement with the Agency for Toxic Substances and Disease
Registry (ATSDR). It isin accordance with gpproved methodology and procedures existing at the time
the Public Hedlth Assessment was begun.

Gregory V. Ulirsch
Technica Project Officer
Superfund Site Assessment Branch (SSAB)
Divison of Hedth Assessment and Consultation (DHAC)
ATSDR

The Divison of Hedlth Assessment and Consultation, ATSDR, has reviewed this Public Hedth
Assessment and concurs with its findings.

Roberta Erlwein
Chief, SPS, SSAB, DHAC, ATSDR
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Tablel Contaminantsin Camden City Water Department distribution system samples. Source: NJDEP Bureau of Safe
Drinking Water (NJDEP, 1985-1990).

Average and (Range of Detection) in ppb.
1/3/85 14 45
6/28/85 4.8(1.8-10) 19 (7.7-37)
12/31/85 22(2027) 87(7.0-12)
6/12/86 08(0.3-1.5) 43(37-5.98)
12/19/86 1.1 (ND-2.3) 27(0653)
6/23/87 2.9(1.8-50) 6.6 (2.7-84)
12/29/87 ND 17 (1519)
12/8/88 0.6 (ND-1.3) 1.4 (ND-25)
5/18/90 0.7 (0.2-1.5) 1.1(0.2-1.9)

Note:  The Comparison Vaue for both PCE and TCE is1 ppb (MCL).
ppb parts per billion

PCE tetrachloroethylene

TCE trichloroethylene

ND Not Detected

MCL  Maximum Contaminant Level
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Table2 Contaminantsin monitoring well sampleslocated near the Puchack Well Field site. Source: CDM, 1999.

Range of Detection Comparison
Contaminant (in ppb) Value
PCE 0.28- 280 1 MCL
TCE 04-140 1 MCL
1,1-dichloroethylene 1-10 2 MCL
1,1-dichloroethane 004-6 50 MCL
1,2-dichloropropane 03-2 5 MCL
ethylbenzene 3-1,000 700 MCL
chlorobenzene 14 4 MCL
carbon tetrachloride 15 0.3 CREG
o-xylene 5-1,700 1,000 MCL
chromium (dissolved) 1.2- 10,250 100 MCL
hexavalent chromium (dissolved) 735-11,540 30 (child) RMEG
mercury (dissolved) 04-25 2 MCL

Maximum Contaminant Level

Reference Dose Media Evaluation Guide

Cancer Risk Evaluation Guide
tetrachloroethylene
trichloroethylene

parts per billion
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Appendix C
Summary of Comments Received During the Public Comment Period
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Summary of Public Comments and Responses
Puchack Wdl Fidd Public Health Assessment Public Comment Dr aft

This summary represents the comments received from interested parties on the public comment draft of the
Puchack Well Fied Public Hedlth Assessment, and the responses of the New Jersey Department of Hedlth
and Senior Services (NJDHSS) and the Agency for Toxic Substances and Disease Registry (ATSDR).
The public was invited to review the draft Public Health Assessment during the public comment period
which occurred November 7, 2001 through January 9, 2002. Questions regarding this summary or any
aspect of the Public Health Assessment may be addressed to the NJDHSS at (609) 588-3120.

Comments are presented by commenter, without persona identifiers. Note that page numbers in the
comments and responses refer to the public comment draft of the Public Health Assessment.

Comment 1 (Commenter A):

Introduction

“ The (commenter) strongly supportsthe Department’ srecommendation for acomprehensive public
health study to assess the potential harm caused by contamination of Camden City drinking
water....asks that the DHSS conduct an in-depth study, and ...periodically hold meetings with the
community to provide more detailed information and answer community concerns. The
(commenter) also supports the Department’ s recommendation that appropriate agencies conduct
continued sampling and testing of the monitoring wells to track the spread of the contaminated
plume. The (commenter) isseriously concerned, however, that Camden’ s current water supply, the
Morrisand Delair well fields, may be contaminated, contrary to the Department’ s conclusion that
there is no current threat to health. (The commenter) is also concerned that even if the current
levels of contaminants are relatively low, these wells will eventually become more severely
contaminated. The appropriate government agencies need to collect more information regarding
the Morris and Delair well fieldsand make it availableto the public. If thewellsremainin use, the
water quality must beevaluatedregularly. Finally, immediateactionisneeded to contain the spread
of the contamination and clean up the Puchack site to prevent further exposure.”

Response 1.

The NJDHSS intendsto follow up on its recommendation to conduct areview of data.on health outcomes
potentidly related to the Puchack Well Fied, and to meet with the community to address concerns. By
the time this fina Public Hedth Assessment is published, the NJIDHSS will have met with community
representatives severa times to discuss the protocol for the review, as well as ways to provide this
information to the citizens of Camden City.

The conclusion of the Public Hedlth Assessment, however, rdaesonly to the Puchack Well Field, not the
current water supply. The purpose of the document, found on page 3 of the public comment draft, isto
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“evduate human exposure pathways associated with known contaminated environmenta mediawithin or
associated with the PWF site and recommend action congistent with protection of the public hedth.” The
report concludes that the Puchack Well Field poses no gpparent public hedth hazard under present site
conditions. 1t makes no conclusion regarding the present water supply (the Morrisand Ddlair well fields).
However, the New Jersey Department of Environmental Protection (NJDEP) is the regulatory agency
responsible for monitoring public water supplies in New Jersey, including that of Camden. Questions
regarding the most recently available supply data may be directed to the NJDEP Bureau of Safe Drinking
Water. Inaddition, the hedlth assessment recommends continued sampling of the groundwater wells, and
will review water quaity and other data associated with Puchack asit is devel oped through the Remedia
Investigation/Feasibility Study (in the Public Hedth Action Plan, Actions Planned by the
ATSDR/NIDHSS). Asdataareavailablethrough environmenta agencies, the ATSDR and NJDHSS will
review them with regard to public health issues.

Comment 2 (Commenter A):

Need for a Health Study

“ The (commenter) strongly supports the Department’ s conclusion that the PWF site represents a
public health hazard because of past exposures...(and) especially commends the DHSS for not
relying exclusively on toxicological studies that suggest the exposure levels do not pose a likely
health risk...”

“The (commenter) also strongly supports the recommendation of the DHSS to conduct a public
health study. Camden residentsare very concer ned about the potential health harm fromexposure
to contaminated water, and are very interested in obtaining more compl ete information about the
health effects. Inaddition, there hasbeen very little information available about the health of City
residents, as most public data is reported on the County level. This study will not only possibly
identify the harm from contaminated water, but provide valuable information about local health
conditions.

The Assessment gives very little detail on the methodol ogy of the study. The (commentor) suggests
that the study include community surveys and other methods in addition to review of health
statistics, as statistical data may be inaccurate or incomplete.”

The DHSSalso recommends surveying local health officialsand community leaders, preparing site-
specific educational materials, and assessing the need for future community education activity...In
addition, (the commenter) requeststhat the Department conduct public meetings during the course
of its investigation to inform concerned residents about its progress and address other relevant
issues of concern.”

Response 2:
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Little detail is provided on the methodology of the health outcome datareview because the NJDHSS and
the ATSDR planned to seek community input into its design and hedth endpointsto review. Asdiscussed
briefly in the Response to Comment 1, the NJDHSS and the ATSDR are meeting with community
representatives to learn about community hedth concerns reaing to thisand other environmenta issues,
design an gppropriate datareview, and discussenvironmental health educationa needs. TheNJDHSSdso
pledges to inform the public about its progress on this and other environmenta hedlth concerns. These
recommendations and the actions that result from them will be documented in future public materids.

Comment 3 (Commenter A):

Need for Action to Prevent Further Harm to Public Health

“ Oneof the most seriousissuesraised by this Assessment iswhether Camden residentsare presently
being provided with safe, clean drinking water. While studying harm from past exposures is
important, the main goal must beto prevent any possiblefurther injury to health. The (commenter)
guestions DHSS's conclusion that there is “ no apparent public health hazard under present
conditions. As discussed below, the information contained in the Assessment and in other public
documents show that Camden’s drinking water contains many contaminants. Even if that
contamination is at supposedly “safe” levels, the water supply is likely to become more
contaminated unless immediate preventive action is taken.”

Response to Comment 3:

As discussed in the Response to Comment 1, the NIDHSS makes no conclusion regarding the present
water supply, but rather concludes that the Puchack well field represents no apparant public health hazard
under present Site conditions because it is no longer in use as adrinking water source.

Comment 4 (Commenters A and B):

Commenter A states that the Public Health Assessment provides sketchy and inadequate
information about the safety of the current water supply, noting that the Morris and Delair well
fields contained low levelsof TCE and PCE in 1980 and 1998. The commenter also notesthat there
is no information on other contaminants of the Morris and Delair well fields, such as hexavalent
chromium, and that water quality ispoor (tap water is frequently discolored, full of sediment, foul-
tasting, and opaque).

Thereisaconcern by both commentersthat contamination fromthe Puchack Well Fieldwill spread
to the Morris and Delair well fields. Commenter A notes that the Public Health Assessment and
other public documents “ make evident that thereisa very real danger that the toxinsfound in the
PWF will eventually contaminate Camden’ s current water supply to unsafe levels, if they have not
already done so.” Questions about the current drinking water supply include contamination levels
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of theMorrisand Delair well fieldsafter 1988; routinetesting of wells; health issuesrelated to known
contaminants; efforts to determine the sources of contamination and their subsequent reduction or
elimination; and the need for independent testing of the wells. The commenter “ requests that the
following steps be taken: 1) that an appropriate gover nment agency conduct

regular testing of the Morrisand Delair wellsand the Camden distribution system; 2) that it makethe
results of these tests available to the public; 3) that the DHSSand ATSDR review thesetest resultson
an ongoing basis and, if warranted, re-evaluate their position that the current water supply does not
pose any threat to health.”

The commenter also notes that the Morrisand Delair well fields are served by the same section of
the same aquifer and are in close proximity to the PWF. “ Monitoring wells show very high levels
of contamination, in someinstances, higher than the PWF systemitself.” Thecommenter also notes
that the source of contamination has not been identified, and that the groundwater plume has not
been fully delineated.  Also, since Puchack well #1 was used in the past to prevent the spread of
contamination to other wells, therisk of spreadislikely toincrease sincewell #1isnolonger in use.

Commenter B providessimilar comments, including concernfor the safety of that community drinking
water supply. “ Your assessment strongly suggests that the contamination is spreading. Weare very
concer ned that thisplumewill eventually (if it has not done so already) contaminate our water supply.
The Merchantville Pennsauken Water Commission statesthat they pump groundwater from 15 wells
that tap the Potomac - Raritan - Magothy Aquifer. What they do not state is what well fields supply
our water. If any of our water comes from either the Delair or Morris fields, there is reason for
concern. It appearsthat the Morris and Delair well fields are in close proximity to and are served
by the same section of the same aquifer that serves the Puchack Well Field. Contrary to your
conclusion, thisreality appearsto haveled to the contamination of those well fields. The appropriate
government agencies need to collect more information regarding the Morris and Delair well fields
and make it available to the public.”

Response for Comment 4:

As discussed in the Response to Comment 1, the purpose of the Puchack Well Field Public Hedlth
Assesament wasto eva uate human exposure pathway' s associ ated with known contami nated environmental
media within or associated with the PWF site and recommend action consstent with protection of the
public hedth.

Water systems are required to monitor the quality of their water supplies periodicaly, depending upon the
contaminant in question and the Sze of the didtribution system (that is, the number of cusomers). The
results of these tests are reported to the New Jersey Department of Environmental Protection (NJDEP).
Inaddition, each water supplier isrequired to publish an annua * Consumer Confidence Report” describing
the water qudity from its system, and provide it to every consumer.

However, because of the community concerns regarding water qudity in Camden City, the NJDEP is
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testing water a individua tapswithin the community, and will provide that information directly to resdents.

In response to Commenter B, the Merchantville Pennsauken wells are not located near the Morris
Déelair or the Puchack well fields. In addition, those wells are treated to remove volatile organic
compounds prior to distribution. The NJDEP Bureau of Safe Drinking Water can provide additional
information on thelocation of thewellsand the quality of drinking water for the Delair and Morrisville
areas, as this was not the purpose of the Puchack Well Field Public Health Assessment.

Comment 5 (Commenters A and B):

Thecommenter notesthat the EPA Remedial Investigation/Feasibility Sudyisoftenalengthy process,
and that the public health crisiswarrantsimmediate action. Alternatively, alternate sources of water
for Camden city residents must be considered. The Assessment al so does not provide information on
whether or not soil iscontaminated, and if so, how this might affect communitiesliving near the site.

Commenter B states “ our community is in very close proximity to the Puchack Well Field. Your
assessment does not mention whether the contamination can spread into the soil and create a hazard
for our residents. | think it is safe to say that our communities (Delair and Morrisville) could be
affected if contamination could spread via wind, traffic, or disturbance of the topsoil. If so, action
should be taken to prevent such spread of contamination.”

Response to Comment 5:

The NJDEPdid not eval uate surface water, air, or soil for groundwater-rel ated contamination because
arelease to these media was considered to be unlikely. Thiswill be noted in the final Public Health
Assessment in the Discussion.

Comment 6 (Commenters A and B):

Commenter Anotesthat “ environmental justiceconsiderationsmandatethat all government agencies
involved take necessary measuresto ensure that Camden residentsreceive safe, clean drinking water
and that the PWF site is thoroughly remediated as quickly as possible.”  The commenter provides
demographic data on race and income, and notes that many residents suffer from poor health. The
city also has “ suffered from a disproportionate share of pollution for decades. Numerous polluting
facilities and undesirable land uses are sited in Camden City, including a regional incinerator, a
major sewage treatment plant....Many heavy industrial uses and port operations bring in a high
volume of diesel truck traffic which further pollute the air. Thereareover 100 known contaminated
sitesin Camden City, including two Superfund sites. Thislevel of pollution is already much higher
than that present in predominately white and mor e affluent communitiesin the County and state. The
contaminants found in Camden’ sdrinking water supply pose yet another potential health harm. The
Assessment makes clear that this risk may be serious, even without considering local conditions....
The government agencies involved, including the DEP and Camden Water Department, knowingly
subjected Camden residents to a severe risk of health harm for well over 20 years. Contamination
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of the water supply was discoveredintheearly 1970s, yet the last well was not put out of service until
1998. During the 1980s, the City repeatedly violated water quality standards. The annual averages
for both PCE and TCE significantly exceeded the MCL during most of the years reported.” The
commenter notes the directives issued by the NJDEP regarding potentially responsible parties, the
groundwater remediation design by the City of Camden, and that the USEPA has yet to take action.
The commenter also notes that the Pennsauken neighborhoods that are close to the site are similar
to those in Camden regarding demographics and land use. Finally, the commenter encouragesthe
NJDHSSto conduct the proposed health study, and to call upon other entities involved to take swift
measures to prevent any further injury to health.

Commenter B continues by stating “ our neighborhoods (Morrisville and Delair) are predominately
non-whiteand/or lowincome. We have been surrounded by heavy polluting industry, truck trafficand
contamination left over from abandoned businesses, including Superfund sites. Thereare significant
complaints of poor health including many, many cases of cancer. It is our wish that all of the
government agenciesinvolved in this matter take our concerns seriously and address environmental
issues that have and continue to plague our community.”

Response to Comment 6:

The NJDHSS and the ATSDR are working with community membersand organizations, local health
and government officials, and State and federal health and environmental agencies, to discuss these
concerns. Through these discussions, the NJDHSS and the ATSDR arelearning what specific needs
exist within the community that can be addressed by the State and federal health agencies, and will
provide/coordinate whatever assistance is within their authority.
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Appendix D
Glossary
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ATSDR Han Language Glossary of Environmental Hedth Terms

Absorption:

Acute Exposure:

How achemical enters aperson’s blood after the chemical has been swallowed, has come
into contact with the skin, or has been breathedin.

Contact with a chemical that happens once or only for a limited period of time. ATSDR
defines acute exposures as those that might last up to 14 days.

Additive Effect: A response to achemical mixture, or combination of substances, that might be expected if theknown
effects of individual chemicals, seen at specific doses, were added together.

AdverseHealth

Effect: A changein body function or the structures of cellsthat can lead to disease or health problems.

Antagonistic Effect:

ATSDR:

Background Level:

Biota:
CAP:

Cancer:

Car cinogen:

CERCLA:

Chronic Exposure;
Completed Exposure
Pathway:

Community Assistance
Panel (CAP):

A response to amixture of chemicals or combination of substances that isless than might
be expected if the known effects of individual chemicals, seen at specific doses, were added
together.

TheAgency for Toxic Substances andDiseaseRegistry. ATSDR isafedera health agency
in Atlanta, Georgiathat deal swith hazardous substanceand wastesiteissues. ATSDR gives
people information about harmful chemicals in their environment and tells people how to
protect themselves from coming into contact with chemicals.

An average or expected amount of a chemical in a specific environment. Or, amounts of
chemicalsthat occur naturally in a specific-environment.

Used in public health, things that humans would eat —including animals, fish and plants.
See Community Assistance Panel.

A group of diseases which occur when cells in the body become abnormal and grow, or
multiply, out of control

Any substance shown to cause tumors or cancer in experimental studies.

See Comprehensive Environmental Response, Compensation, and Liability Act.

A contact with a substance or chemical that happens over along period of time. ATSDR
considers exposures of more than one year to be chronic.

See Exposure Pathway.

A group of people from the community and health and environmental agencies who work
together on issues and problems at hazardous waste sites.
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Concentrations or the amount of substances in air, water, food, and soil that are unlikely,
upon exposure, to cause adverse health effects. Comparison values are used by health
assessors to select which substances and environmental media (air, water, food and soil)
need additional evaluation while health concerns or effects are investigated.

Comprehensive Environmental Response, Compensation, and L iability

Act (CERCLA):

Concern:

Concentration:

Contaminant:

Dedayed Health
Effect:

Dermal Contact:

Dose

Dose/ Response
Duration:
Environmental

Contaminant:

Environmental
Media

CERCLA was put into place in 1980. It is aso known as Superfund. This act concerns
releases of hazardous substances into the environment, and the cleanup of these
substances and hazardous waste sites. ATSDR was created by this act and isresponsible
for looking into the health issues related to hazardous waste sites.

A belief or worry that chemicals in the environment might cause harm to people.

How much or the amount of a substance present in a certain amount of soil, water, air, or
food.

See Environmental Contaminant.

A disease or injury that happens as aresult of exposures that may have occurred far in the
past.

A chemical getting onto your skin. (see Route of Exposure).

Theamount of asubstanceto which aperson may be exposed, usually onadaily basis. Dose
is often explained as “amount of substance(s) per body weight per day”.

The relationship between the amount of exposure (dose) and the change in body function
or health that result.

The amount of time (days, months, years) that a person is exposed to achemical.

A substance (chemical) that gets into a system (person, animal, or the environment) in
amounts higher than that found in Background L evel, or what would be expected.

Usually refersto the air, water, and soil in which chemical of interest are found. Sometimes
refers to the plants and animals that are eaten by humans. Environmental Mediais the
second part of an Exposure Pathway.

U.S. Environmental Protection

Agency (EPA):

Epidemiology:

Exposure:

The federal agency that develops and enforces environmental laws to protect the
environment and the public’ s health.

The study of the different factors that determine how often, in how many people, and in
which people will disease occur.

Coming into contact with a chemical substance.(For the three ways people can come in
contact with substances, see Route of Exposure.)
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Exposure

Assessment: The process of finding the ways peopl e comein contact with chemical s, how often and how
long they come in contact with chemicals, and the amounts of chemicals with which they
comein contact.

Exposure Pathway: A description of theway that achemica movesfromitssource (whereit began) towhereand
how people can come into contact with (or get exposed to) the chemical.
ATSDR defines an exposure pathway as having 5 parts:
1 Source of Contamination,
2. Environmental Media and Transport Mechanism,
3. Point of Exposure,
4 Route of Exposure; and,
5 Receptor Population.
When all 5 parts of an exposure pathway are present, it is called a Completed
Exposure Pathway. Each of these 5 termsis defined in this Glossary.

Frequency:. How often a person is exposed to achemical over time; for example, every day, once aweek, twice a

month.

Hazar dous Wagte: Substances that have been rel eased or thrown away into the environment and, under certain
conditions, could be harmful to people who comeinto contact with them.

Health Effect: ATSDR deals only with Adver se Health Effects (see definition in this Glossary).

Indeter minate Public

Health Hazard: The category is used in Public Health Assessment documents for sites where important
information is lacking (missing or has not yet been gathered) about site-related chemical
exposures.

Ingestion: Swallowing something, asin eating or drinking. It is away a chemical can enter your body
(See Route of Exposure).

Inhalation: Breathing. Itisaway achemical can enter your body (See Route of Exposure).

LOAEL.: Lowest Observed AdverseEffect Level. Thelowest dose of achemical inastudy, or group

of studies, that has caused harmful health effectsin people or animals.
Malignancy: See Cancer.

MRL.: Minimal Risk Level. An estimate of daily human exposure — by a specified route and length
of time -- to a dose of chemical that is likely to be without a measurable risk of adverse,
noncancerous effects. An MRL should not be used as apredictor of adversehealth effects.

NPL: The National Priorities List. (Which is part of Superfund.) A list kept by the U.S.
Environmental Protection Agency (EPA) of the most serious, uncontrolled or abandoned
hazardouswaste sitesin the country. An NPL site needsto be cleaned up or isbeing looked
at to seeif people can be exposed to chemicals from the site.

NOAEL : No Observed Adverse Effect Level. The highest dose of achemical in astudy, or group of
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studies, that did not cause harmful health effectsin people or animals.

The category is used in ATSDR’s Public Health Assessment documents for sites where
exposure to site-related chemicals may have occurred in the past or is still occurring but the
exposures are not at levels expected to cause adverse health effects.

Thecategory isusedin ATSDR'’ sPublic Heal th Assessment documentsfor siteswherethere
is evidence of an absence of exposureto site-related chemicals.

Public Health Assessment. A report or document that looks at chemicals at a hazardous

wastesiteandtellsif people could be harmed from coming into contact with those chemicals.
The PHA alsotellsif possible further public health actions are needed.

A lineor column of air or water containing chemicals moving from the sourceto areasfurther
away. A plume can be a column or clouds of smoke from a chimney or contaminated
underground water sources or contaminated surface water (such as lakes, ponds and
streams).

The placewhere someone can comeinto contact with acontaminated environmental medium
(air, water, food or soil). For examples:

the area of aplayground that has contaminated dirt, acontaminated spring used for drinking
water, thelocation wherefruitsor vegetabl esare grown in contaminated soil, or the backyard
areawhere someone might breathe contaminated air.

Population: A group of people living in acertain area; or the number of peoplein acertain area.

PRP:

Potentially Responsible Party. A company, government or person that is responsible for
causing the pollution at ahazardous waste site. PRP’ sare expected to help pay for the clean
up of asite.

Public Health

Assessment(s): See PHA.

Public Health

Hazard: Thecategory isusedin PHAsfor sitesthat have certain physical featuresor evidence of chronic, site-
related chemical exposure that could result in adverse health effects.

Public Health

Hazard Criteria

PHA categories given to a site which tell whether people could be harmed by conditions
present at the site. Each are defined in the Glossary. The categories are:

1. Urgent Public Health Hazard

2. Public Health Hazard

3. Indeterminate Public Health Hazard

4. No Apparent Public Health Hazard

5. No Public Health Hazard

Receptor

Population: People who live or work in the path of one or more chemicals, and who could come into contact with
them (See Exposur e Pathway).

Reference Dose
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An estimate, with saf ety factors (seesafety factor ) built in, of the daily, life-time exposure of
human populations to a possible hazard that isnot likely to cause harm to the person.

Theway achemical can get into aperson’sbody. There are three exposure routes:
- breathing (also called inhalation),

- eating or drinking (also called ingestion), and

- or getting something on the skin (also called dermal contact).

Also called Uncertainty Factor. When scientists don't have enough information to decide
if an exposure will cause harmto people, they use “safety factors” and formulasin place of
the information that is not known. These factors and formulas can help determine the
amount of achemical that isnot likely to cause harm to people.

The Superfund Amendments and Reauthorization Act in 1986 amended CERCLA and
expanded the health-related responsibilities of ATSDR. CERCLA and SARA direct ATSDR
to look into the health effects from chemical exposures at hazardous waste sites.

The number of peoplethat are needed for a health study.

A small number of people chosen from alarger population (See Population).

The place where achemical comes from, such asalandfill, pond, creek, incinerator, tank, or
drum. Contaminant source isthe first part of an Exposure Pathway.

People who may be more sensitive to chemical exposures because of certain factorssuch as
age, a disease they already have, occupation, sex, or certain behaviors (like cigarette
smoking). Children, pregnant women, and older people are often considered special
populations.

A branch of the math process of collecting, |looking at, and summarizing dataor information.

Superfund Site: SeeNPL.

Survey:

Syner gistic effect:

Toxic:

Toxicology:

Tumor:

A way to collect information or datafroma group of people (population). Surveys can be

done by phone, mail, or in person. ATSDR cannot do surveys of more than nine people
without approval from the U.S. Department of Health and Human Services.

A health effect from an exposure to more than one chemical, where one of the chemicals
worsenstheeffect of another chemical. Thecombined effect of the chemical sacting together
are greater than the effects of the chemicals acting by themselves.

Harmful. Any substance or chemical can be toxic at a certain dose (amount). The doseis
what determinesthe potential harm of achemical and whether it would cause someoneto get
sick.

The study of the harmful effects of chemicals on humans or animals.

Abnormal growth of tissue or cellsthat have formed alump or mass.
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Uncertainty

Factor : See Safety Factor .

Urgent Public

Health Hazard: This category isused in ATSDR'’ s Public Health Assessment documentsfor sitesthat have

certain physical features or evidence of short-term (less than 1 year), site-related chemical
exposure that could result in adverse health effects and require quick intervention to stop
people from being exposed.
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