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SUmmary

The Puchack Wdll Fidd (PWF) site was one of severa primary water supply sourcesfor the City
of Camden, Camden County, New Jersey. The PWF ste occupies an area of approximately 10 acres
located in a commercid/resdentid area of Pennsauken Township, Camden County, New Jersey. Until
1998, the PWF was apart of ablended system serving approximately 50,000 of the 80,000 peopleinthe
City of Camden.

In the past, practices of handling and discharging hazardous substances by various nearby
commercid and indudtrid facilities have resulted in contamination of the underlying Potomac-Raritan-
Magothy (PRM) aguifer, which the Puchack Wdl Fidd utilized. Contamination of the well fidd was first
reported in the 1970s when trichloroethylene (TCE), 1,2-dichloroethane, tetrachloroethylene (PCE),
mercury and hexavaent chromium were detected in well number 6. The contamination subsequently
gpread to the other five supply wells a the PWF.

Groundwater contamination resulted in the closure of the al six supply wells. Use of most wells
ended in 1984. Thelast supply well to betaken out of servicewaswell number 1in May 1998. From 1984
to 1998, well number 1 was pumped intermittently at a rate of one million galons per day to prevent the
gpread of contamination to nearby well fidds. The pumped water from well number 1 was blended with
water from other wdls for distribution in the city’s water supply or was discharged untreated to an
infiltration basin.

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

The sitewasproposed for listing tothe Nationa PrioritiesList (NPL) in September 1997, and was
placed onthe NPL on March 6, 1998. The United States Environmental 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 Hedth Assessment evauates existing groundwater, wdl fied, and drinking water
digtribution system data, human exposure pathways, and the potentid public hedth issues rdated to the
PWF dte. Based on a review of these data, the PWF dte is considered by the Agency for Toxic
Substancesand Disease Registry (ATSDR) and the New Jersey Department of Health and Senior Services
(NJDHSS) to have represented apublic health hazar d because of past exposur es. Thisdetermination
is based on the presence of acompleted exposure pathway in the past (through community water supplies)
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to PCE, TCE, mercury, and chromium to a potentidly large population at levelsin exceedance of hedth
based comparison vaues.

Current conditionsindicate that exposureto contaminantsfrom the PWF siteisno longer occurring
gncethe 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.

The NJDHSS and the ATSDR support the remedia 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 interva, to monitor movement of the
contamination plume and its possible spread to other community supply wellsin the area.

Past completed human exposure pathway's associated with the PWF are of sufficient public hedlth
concern to warrant a review of health 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 | ssues

This Public Health Assessment evad uates the public health issues 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 sites that
are asociated with Sgnificant public health concern in terms of the nature and magnitude of contamination
present, and the potentid to adversaly impact the hedth 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 environmenta media within or associated with the PWF ste and
recommend action consstent with protection of the public hedlth.

At the PWF gite, the known contaminated medium is groundwater. The exposure pathway being
congdered isthe ingestion of water from contaminated supply welsin the past.

Background

Site Description and History

The Puchack Wdll Fidd is located in Pennsauken Township, Camden County just south of the
Betsy Ross Bridge (seeinset, and Figure 1 in the Appendix). Drinking water for amgjority of resdents 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 wdl fidds are maintained by the city of
Camdento supply the community system. Three of these, the Morris,
Ddar, and Puchack Wdl Fields, are located in Pennsauken
Township, and thefourth (Parkside Wdll Field) islocated in Camden
City. The area encompassed by the PWF is approximately 450,000
sguare feet, or 10.33 acres. The Camden City Water Department
provided water to gpproximately 50,000 resdents from the PWF in

the past.

The Puchack Wdll Fidd ste condgsts of six public supply
wells, identified as Puchack wels number 1, 2, 3, 5, 6 and 7 (wdll
number 4 was destroyed during construction of the Betsy Ross
Bridge). Groundwater withdrawas averaged 6.55 million gdlons per
day (mgd) at the Puchack Well Field in 1975 and 2.34 mgd in 1988.
Widls range in depth from 141 feet to 220 feet. All wells withdraw

39°958'36.0"N; 75°03'07.0"W
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groundwater from the lower agquifer of the Potomac-Raritan-Magothy aquifer system.

Contamination by volatile organic chemicas and metals was first detected in the Puchack Well
Fedintheearly 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 tota and hexavadent chromium at
leves of public hedth concern. Contamination subsequently spread to Puchack well number 5, 7, 3, 2 and
1, and resulted in the closure of dl of the PWF wdlls 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 wellsinthearea(Morrisand Delair Well Fields). Thewater obtained from Puchack
wel 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 Fidd isnot known, but there are severd stes
in the area that 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 Site 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 1996, the NJDEP had identified more than 38
known contaminated sitesin Pennsauken Township. Potential sources of groundwater contamination will
be investigated during the Phase |1 RI/FS.

Demography and Land Use

Land usein the vicinity of the PWF siteis urban resdentia and indudtrid. The PWF islocated in
the Coastd Plain phys ographic province, in northwestern Camden County, New Jersey near the Delaware
River. Thewell fieldissituated in the outcrop 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 areawells including those located
inthe Morris, Delair, and Puchack Well Fiddsare 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 resdencesin 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 Visit Report in June
1997. The report noted that contaminated groundwater was the only identifiable potentia environmenta
pathway associated with the PWF ste.
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The ATSDR and the NJDHSS categorized the site in 1997 as a public hedlth concern because of
the potentid risk to human hedth resulting from possble exposure to hazardous substances at
concentrations that may resultinadverse hedth effects(NJDHSS/ATDSR, 1997). Inaddition, theATSDR
and the NJDHSS concluded that further information was needed to adequately assess the impact of the
dte on public hedth. Recommendations were made to conduct the following activities:

1) Insure that contaminated groundwater is not being used for potable purposes,

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

3) Continue monitoring of community supply welsin the vicinity of the Ste.
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 Wl Divison, City of Camden Department of Utilities. The following observations were made
during the 1998 dte vigt:

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

2) The PWF gteisfenced and hazard warning Sgns are posted. The Site contains several structures
induding an office building and severd smdl buildings housing the community supply wells The Site
is currently active, with five people working on the site maintaining the property owned by the
Camden City Water Department.
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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 rdies 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 Remedid Investigation/Feasibility Study for the PWF ste. The
purpose of thefirgt phase of the Study is to determine the nature and extent of groundwater contamination
at theste. Fied activitiesinclude ahydrogeol ogica 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 groundwater.

Groundwater Investigations
Community Supply Wells and the Distribution System

The Puchack Well Fidd served a part of the population of Camden City. Water fromthesewedls
was generdly mixed with water from nearby well fidds (Morrisand Delair Wédlls) before distribution to the
population.

In the early 1970s, volatile organic chemicas (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 levels ranged from 30
to 70 parts per hillion (ppb); the current maximum contaminant level (MCL) for TCE is1 ppb. Higtorical
chromium concentrations, of which 90% isin the form of hexavaent chromium, reached the highest levels
a wdl number 7 (1,000 ppb) in 1984. Other maximum chromium concentrationsincluded 600 ppbinwell
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 total 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 tota mercury is 2 ppb.

Well 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 well number 1. The
Camden City Water Department used Puchack well number 1 to help prevent the migration of
contaminants to other public supply welsin the area; water from this well waseither discharged to waste
or blended with other supply water from the Morris and Delair well fidds. By May 1998, well number 1
was taken out of service. While VOCs have been consstently present in wellsin the PWF, they have been
only sporadicdly found in welsin the Morrisand Delair wdll fidds. The Morris and Delarr fields hed less
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than 1 ppb TCE and PCE in 1980 and 1 to 2 ppb in the late 1980s. During the off-peak winter months,
water from the PWF was used asllittle as poss ble with concurrent increasesin production at the other well
fieds. Results of the andysesfor 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 Delar well fields were 37 and 14 ppb, respectively. Average TCE levels
ranged from about 1 to 19 ppb, and average PCE |level sranged 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 andyzed for volatile organic and inorganic
chemicds. At thetime, Puchack wellsnumber 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-sx
monitoring wells were inddled and sampled. Twenty-nine additiona existing monitoring wells were dso
sampled. Of these 55 wells, 26 wdlls are located in the immediate vicinity of the PWF. Results of the
andyses of the 26 monitoring wells are summarized in Table 2 (in the Appendix).

Andyticd results indicated elevated 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.

Human Exposur e Pathways Analysis

To determine whether resdents 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 environmental and human components that lead to human exposure. This pathways andys's
consgts of five eements: (1) asource of contamination; (2) transport through an environmental medium;
(3) apoaint of human exposure; (4) aroute of human exposure; and (5) an exposed population.
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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 dements is missing and will never be present, or inwhich 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
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 metds 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.

V OCs, particularly TCE and PCE, were measured at thewellsand in the ditribution system. Use
of water from the distribution system would result in exposure to the contaminants through ingestion of the
water, dermal contact, and inhdation of volatilized fractions during showering or bathing. Although there
were no data available for chromium and mercury in the distribution system, their presence in the
distribution system and expaosure through ingestion can be inferred from the data from the Puchack wells.

The potentia for current exposure to contaminated groundwater associated with the PWF site no
longer exigts, snce dl of the community supply wells located 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
approximately 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
residences rdative to the point of entry within the water system. 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 Sour ce 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 | inhaation from the PWF Chromium
the community in the past (early1970s to 1998)
water supply (approximatdy
50,000)

10
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Public Health Implications

This section discusses the potentia for hedlth effects in persons exposed to specific contaminants
(for completed human exposure pathways), reviews hedth outcome data, and addresses specific
community health concerns. Hedlth effects evauations 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 hedlth guiddines. People who are exposed for some crucid length of time
to contaminants of concern a levels above established guiddines are more likely to have associated
illnesses or disease.

Toxicologic and Epidemiologic Evaluation

To assess the public hedlth 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(MRLS) or USEPA Reference Doses (RfDs), when available. Inaddition,
lifetime excess cancer risk estimates (LECRs) based on these exposure doses were caculated, when
gpplicable. For the purposes of this evaluation, exposure estimates were based upon highest average
concentrations of TCE and PCE detected in the distribution 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 with VVOCsinthe past, the NJDHSS has conducted severd large-sca eepidemiol ogic 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 hedlth. Laboratory animals have been exposed to these chemicas via
contaminated air, drinking water, and food. The results of these Sudies 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 International 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 level exposure, TCE hasbeen shown to produceliver cancer in miceand

kidney and testicular tumors in rats (ATSDR, 1997b; IARC, 1995). Chronic, high level PCE exposure
produces liver cancer in mice and kidney tumors and mononuclear cdll leukemiainrais (ATSDR, 1997g;

11
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IARC, 1995). It should be noted that the exposure levels needed to cause these adverse impacts in
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-
term inhdation exposure to highlevels of TCE and increased risk of liver and biliary 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, 1997a). A study by the NJDHSS found that communitieswith ahistory 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 hedlth problems at rates above nationd 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
increasing concentration of TCE in drinking water. It should be noted that these data are based on sdlf-
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 placenta 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 materna 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 significantly decreased mean birth weight and increased

12
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amdl for gestationd age babiesfor two potentially susceptible subgroups: infants of mothers older than 35
years of age and infants of mothers with histories of fetd desth. However, length of exposuresto VOCs
was not known for the entire period during which pregnancy outcomes were evauated. Therefore, this
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 subjects led to imprecise estimates of risk. A study by the NJDHSSfound agtatistically
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 VOCs 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 oral MRL is available for TCE to evauate the potentid for non-carcinogenic hedth
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 provisond RfD and werewell
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; thislevd 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 anima studies presented in the ATSDR Toxicologicd Profile for this
chemical. At such concentrations, it is unlikely that non-carcinogenic adverse hedth 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 isametalic dement that may occur naturaly in rocks and soils, and can be released into
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the atmosphere. Mercury and mercury compounds have numerous commercid gpplications, and may be
released into theenvironment through industrid emissions, waste disposal 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
mercuric mercury. Organic mercury compounds are formed when mercury combineswith carbon. When
exposure 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). In generd, inorganic mercury isless bioavailable 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 considered poisonous. Inhding low levels of mercury vapor
(metalic mercury) has been associated with tremors, emotiona ingtability, and kidney dysfunction
(proteinuria and reduced filtration). Inhaing high levels of mercury vapor has been associated with
respiratory, cardiovascular, and gastrointestind 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 evidence that mercuric chloride (aninorganic form) iscarcinogenicin animals (ATSDR, 1999b).

Mercury was detected in Puchack wells at a concentration of 8.4 ppb in 1981, but there are no
data indicating levelsin the didtribution system. However, a a concentration of 8 ppb, an adult daily dose
would be approximately 0.0002 mg/kg/day, and achild’ sdaily 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 vaues. However, actua exposures in the distribution would be less due to
mixing with uncontaminated well weter.

Effects of Chromim

Chromium isanaturdly occurring metalic eement found in rocks, soil and foods. This metd has
numerous commercia uses and may be found in the environment as a result of waste disposal practices.
Chromium exigsin severd forms other than asametd. Two common forms are trivalent chromium (111),
and hexavaent chromium (V1). Chromium (111) compounds are sable and are commonly found in variable
amountsin soil, surface water and groundwater. Chromium (111) 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 industrid
processes. Chromium (V1) compounds are readily reduced to chromium (111) inthe 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 animals (mice) that ingested large
amountsof chromium had reproductive problems and offpring with birth defects. Skin contact with liquids
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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 occupationd
inhdationstudiesindicateacorre ation between long-term exposureto chromium (V1) compoundsand lung
cancer. Ord exposure to chromium (V1) has not been linked to increased risk of cancer; however there
have been no epidemiol ogic studies assessing cancer risk from eevated chromium levelsin drinking water.
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 approximatdy
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 levels would reach or exceed the EPA Reference Dose 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 relationship between TCE and PCE contamination of drinking water and therisk of cancers
and adverse reproductive outcomes. However, there has not been a specific evaduation of hedlth outcome
data, such as cancer incidence, in the areas hitorically served by the Puchack Well Field.

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 hedth concerns
associated with the site focus upon the groundwater contamination particularly by volatile organics and
chromium and ther impact on community supply wells. Local officids, as well as private citizens, have
expressed concern to NJDEP about the PWF ste and other well fieldsin the area.
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Conclusions

Based on aweight-of-evidenceanaysisof the hedlth and environmenta information compiled, each
Public Health Assessment assigns ahazard category in response to the public hedlth risk posed by the site
being evaluated. Each category relatesto aset of additiond actionsor interventionsthat may be considered
by the ATSDR, the NJDHSS or other public hedth agencies, aswell asrecommendationsfor further action
to the USEPA, NJDEP or other environmenta agencies.

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

Current conditionsindicate that exposure to contaminantsfrom the PWF steisno longer occurring
sincethe exposure pathway through use of the PWF wasinterrupted by the closure of dl 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 pathways associated with the PWF are of sufficient public hedth
concern to warrant areview of health outcome data for the area.

Recommendations

The NJDHSS and the ATSDR support the USEPA’ sRemedid Investigation/Feasbility Study to
determine the nature and extent of groundwater contamination at the PWF site, identify sources, and
develop plans to prevent further contamination of groundwater.

The ATSDR and the NJDHSS recommend continued sampling and testing of the groundwater
wells, a an gppropriate interva, to monitor movement of the contamination plume and its possible soread
to other community supply wdlsin the area.

Hed th outcome datafor the area should be examined. Past completed human exposure pathways

associated with the PWF are of sufficient public health concernto warrant areview of hedth outcome data
for the area. The NJDHSS and the ATSDR will develop a specific plan to examine relevant hedth
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databases, possibly including cancers and adverse reproductive outcomes, in areas served by wells of the
PWF. Because there have been other contaminated drinking water supply sources serving Camden City
and nearby municipdities, it may be useful to examine health outcome data on abroader regional basisas
well.

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

Public Health Action Plan

The Public Hedth Action Plan (PHAP) for the PWF site 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 substancesin 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 assess adverse 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 gppropriate
comparison populations.

2. The ATSDR and the NJDHSS will review water quality 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 educationactivity. The
NJIDHSS will contact local hedlth officias and community leaders to assess community needs.
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ATSDR Child Health Initiative

ATSDR's Child Hedth Initiative recognizes that the unique vulnerabilities of infants and children
demand specid emphasis in 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 bresthe 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.

Children would have been exposed in the past to contaminants from the PWF site through use of
community water supplies. As discussed in the Public Hedlth 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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Certification

ThisPublic Health Assessment was prepared by the New Jersey Department of Health and Senior
Services (NJDHSS) under a cooperative agreement with the Agency for Toxic Substances and Disease

Regisry (ATSDR). It isin accordance with gpproved methodology and procedures existing at the time
the Public Hedlth Assessment was begun.

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

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

Richard Gillig
Chief, SSAB, DHAC, ATSDR
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Table1l Contaminantsin Camden City Water Department distribution systemsamples. Source: NJDEP Bureau of Safe
Drinking Water (NJDEP, 1985-1990).

Average and (Range of Detection) in ppb.
Sample Dates
1/3/85 14 4.5
6/28/85 48(1.8-10 19 (7.7-37)
12/31/85 22(2027) 87(7.0-12)
6/12/86 0.8(03-15) 4.3(3.7-5.8)
12/19/86 1.1 (ND-2.3) 2.7(065.3)
6/23/87 29(1.8-5.0 6.6 (2.7-8.4)
12/29/87 ND 17(1519)
12/8/88 0.6 (ND-1.3) 1.4 (ND-25)
5/18/90 0.7 (0.2-15) 1.1(0.2-1.9)

Note:  The Comparison Value 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.

MCL  Maximum Contaminant Level

RMEG Reference Dose Media Evaluation Guide
CREG Cancer Risk Evaluation Guide

PCE tetrachloroethylene

TCE trichloroethylene

ppb parts per billion

28

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) 12-10,250 100 MCL
hexavalent chromium (dissolved) 735- 11,540 30 (child) RMEG
mercury (dissolved 04-25 2 MCL
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ATSDR Plain Language Glossary of Environmental Health Terms

Absor ption:

Acute Exposure

How a chemical enters aperson’sblood 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 alimited period of time. ATSDR
defines acute exposures as those that might last up to 14 days.

Additive Effect: A responseto achemical mixture, or combination of substances, that might be expected if the known
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:

Carcinogen:

CERCLA:

Chronic Exposure;
Completed Exposure
Pathway:

Community Assistance
Pand (CAP):

Comparison Value:
(CVs)

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

The Agency for Toxic Substances and DiseaseRegistry. ATSDRisafederal health agency
in Atlanta, Georgiathat deal swith hazardoussubstanceand 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.

Concentrations or the amount of substancesin air, water, food, and soil that are unlikely,
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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 Liability

Act (CERCLA):
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 is responsible
for looking into the health issues related to hazardous waste sites.

Concern: A belief or worry that chemicalsin the environment might cause harm to people.

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

Contaminant: See Environmental Contaminant.

Delayed Health

Effect: A disease or injury that happens as aresult of exposures that may have occurred far in the past.
Dermal Contact: A chemical getting onto your skin. (see Route of Exposure).

Dose 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”.

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

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

Environmental
Contaminant: 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.

Environmental

Media 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. Envronmental Mediais the
second part of an Exposure Pathway.

U.S. Environmental Protection

Agency (EPA):
The federal agency that develops and enforces environmental laws to protect the
environment and the public’s health.

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

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

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

come in contact.

Exposure Pathway: A description of theway that achemical 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:
Source of Contamination,

Environmental Media and Transport Mechanism,
Point of Exposure,

Route of Exposure; and,

Receptor Population.

g h~owdNE

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.

Hazardous Wagte: Substances that have been released 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 isaway 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 a predictor of adverse health 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.
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No Observed Adverse Effect Level. The highest dose of achemical in astudy, or group of
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 isstill occurring but the
exposures are not at levels expected to cause adverse health effects.

Thecategoryisusedin ATSDR'’ sPublic Health 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 aso tellsif possible further public health actions are needed.

A lineor column of air or water containing chemical smoving 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 place where someone can comeinto contact with acontaminated environmental medium
(air, water, food or soil). For examples:

the areaof 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 ahazardouswaste 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

Receptor

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

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

Reference Dose
(RfD):

Route of Exposure:

Safety Factor :

SARA:

Sample Size:
Sample:

Source

(of Contamination):

Special
Populations:

Statistics:

An estimate, with safety factors (see safety factor) built in, of thedaily, life-time exposure of
human populations to a possible hazard that isnot likely to cause harm to the person.

The way 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 harm to 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 responsibilitiesof ATSDR. CERCLA and SARA direct ATSDR
to look into the health effects from chemical exposures at hazardous waste sites.

The number of people that are needed for a health study.

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

The place where a chemical comesfrom, such asalandfill, pond, creek, incinerator, tank, or
drum. Contaminant sourceisthefirst 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:

Synergistic effect:

Toxic:

A way to collect information or data from a 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 chemi cal 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.
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Public Comment Draft

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

Tumor: Abnormal growth of tissue or cellsthat have formed alump or mass.

Uncertainty

Factor : See Safety Factor .

Urgent Public

Health Hazard: This category isused in ATSDR’ sPublic 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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