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SUMMARY

The Program’on'Environmental dancer'and'TOXicfSubstancesuof
the New Jersey Department of . Env1ronmental Protectlon has recelvedﬂ
the 1n1t1al results from the statewxde groundwater testlng progect
This project is examining the State! s groundwater supplles for 50
selected toxic chemicals, several of which are suspected cancer
causing'agents. _All"laboratory work is'being performedlby‘thee"h

Department oprnvironmental Scienoes’of‘RutgerS»University,

This project is the first of its kind and employs recently
developed highly sensitive laboratory techniques'(see report page
3) A total of 500 wells from all countles have been selected for

testlng, 1nclud1ng publlc and prlvate drlnklng supplles, 1ndustr1al

’ 31tes and wells in the v1cln1ty of landfllls. s

The 50 chemioals’for which the water’is being tested are

7

d1v1ded 1nto three groups: organlcs, pestlcldes and metals. These‘i-‘

:groups are llsted and deflned 1n the attached report. t'"

A The initial results are from 250'wells'located.in‘twelve‘cOunties;gfkp'

In most cases the water quallty was found to be far better than

recommended_federal'drlnk;ng water standards. However a. total of

twenty violations were uncovered. Intensive follow=-up testing 133:’

now being done at these sites to inSure'the.safety of -all drinking
water supplies and to identify sources of pollution.
The results, thus far, have revealed three trends infground-d

water quality. 1) Vlrtually all the wells tested contalned trace :ftj

levels of some of the chemlcals under 1nvest1gatlon, 2) ‘the
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'presence of low levels of pesticides is‘most:prevalent in agricul-

- tural areas, and 3). the magorlty of the wells whlch were found -

to be contaminated by organlc chemlcals were 1ocated in heavily’
populated 1ndustr1allzed'areas. A summary chart of all findings is
found on pages 14-17 of this report."ln no case was a well found to i

contaln substances at concentrations that pose immediate danger to

‘human‘health@ :

Howewen,vlittle ishunderstccd abcuttthe long term human health
effects of low levels of. these subtances in water (see page 9.
Most of what is. known has. been learned from animal experlments, at
concentpatlons,much hlgher-thanhfound here,‘and 1t is dlfflcult to
apply these findingsvtp humanfpopnlations.* Mnch‘work still‘has to‘
be done by‘federal agencies and othefs totestablish’thevp0Ssible
health‘effects cf long-term, low-dcse ekﬁgdunes. The DEP Program-cn“

Environmentavaancer and Toxic Substances is condUcting biological

and chemlcal 1nvest1gatlons in an attempt to determlne if such

env1ronmental pollutlon is. related ln any way,,to the 1nc;dence of

~‘cancer 1n New Jersey.

_ ThlS pPOJect is the flPSt phase of a multl =year lnvestlgatlon

;of the state s groundwater supplles, and is one of several aimed at

1dent1fy1ng and ellmlnatlng tox1c contaminants in the New Jersey
environment. Similar 1nvest1gatlons.of drinking and surface water

supplies are'planned, in addition .to a‘statewide-alr testing project.
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1. INTﬁQDUcTION

v The Program on-Env1ronmental Carclnogens and Tox1c Substances
(PECTS) of the New Jersey Department of. Env1ronmental Protectlon (DEP)
has received the initial set_of~results,from the statewide groundwater
monitoring projeCt.‘ The purpose of the-project'is to obtain an
v assessment of the degree of eontamlnatlon of the state groundwater

‘msupplles by selected toxic and car01nogenlc compounds. It ls-one,ofr
. several prOJects being conducted by PECTS almed_at 1dentifying the

presence of toxies and carcinogens in the New Jersey environment. -

The wells being sampled in this project have been selected
“to 1nclude all counties in the State.' They represent an equal
dlstrlbutlon of prlvate and publlc drlnklng supply wells, along w1th

1ndustr1al s1tes and wells located ln the v1c1n1ty of landfllls.

. The project is being'conducted'in coordination with the Divi-

i siOn of Water'Resources. All laboratory work 1s belng performed by

~,;;the Department of Env1ronmental Sclences of Rutgers Unlver51ty. B

‘”ﬁf The substances whlch are belng analyzed for are

Group I - Organlcs h "-.,”;- f'.'

'J.Methylene Chloride . : “Carbon Tetrachloridervv

-~ ‘Methyl Chloride : o S 1,2-Dibromoethane

“’Methyl_Bromide : .. .-1,2=-Dichloroethane
Chloroform o : 1,1,1- Trichloroethane
Bromoform ’ Vlnyl Chloride :
1,1,2-<Trichloroethylene 1,1,2,2=-Tetrachloroethylene
1,1,2,2-Tetrachloroethane : o,m,p-DichlorobenZene
Dibromochloromethane , Trichlorobenzene '

Trifluoromethane = ‘Diiodomethane

.






*GnOuQ‘Z
Pestlcldes & Related

Polychlorlnated Blphenyls (PCBs):l

Heptachlor

Methoxyohlor

"Toxaphene = '
vDDT and . a55001ated compounds

Endrin

- .Lindane
- Aldrin

"Dieldrin

Compounds

Heptachlor Epox1de

© Mirex

Group 3 ,"

Arsenic & compounds
Beryllium & compounds
‘Cadmium & compounds
. .Chromium:& compounds

Lead &ecompounds”

Nickel & compounds

. Selenium & compounds -
Zinc & compounds '

ﬂ.Vlncldences of a rare llver cancer among v1nyl chlorlde workers,

Copper. & compounds

These'suBStancesehave‘beenvidentifiedfby’the'Programfon’Envie_ff

-ronmental Cancer and- Tox1c Substances and by federal agencles

as potentlal hazards (under speclflc condltlons) to human health andh‘fn‘xhh

the env1ronment

2. _LIMITATIQNS,OFfMEASUﬁEMENTugug

Although the problem of env1ronmental contamlnatlon by tox1c o
'-lchemicals has ex1sted for decades, 1t ‘has only recently been glven
.;natlonal attentlon.; Developments such as the dlscovery of hlgh
flndlng of w1despread contamlnatlon of the Hudson Rlver by tox1c
polychlorlnated blphenyls (PCBs), and a statlstlcal study llnklng ‘
5‘elevated oancer nates to tox1c contamlnatlon of ‘the M1s51ss1pp1 |

lever have spurred academlc and government 501entlsts to 1nvest1gatef_

- the far-reachlng effectS“of,toxlcsgln the env1ronment.

Thls 1nvest1gatlon by the DEP ‘is the flrst 1n the country almed’,

at 1dent1fy1ng and measurlng the extent of groundwater contamlnatlon
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byla mide'rangevof toxidﬁéohtaﬁinaﬁts. Newly developed hlghly sen-
‘s1t1ve analytlcal technlques are belng used.ﬁ The.techniques 1nclude.o:f:
7'gas chromatography, llquld chromatography, mass spectrometry and

hlgh sen31t1v1ty atomlc absorptlon.b They are capable of measurlng
contamlnatlon as low as ten parts per trllllon (ten parts of contamlna—»
itlon per trllllon partS’ofvwater) A Thls level of contamlnatlon has.” o

:been compared to a cupful of contamlnant in an ocean of water.

Unfortunately, as the sen31t1v1ty of analytical technlques‘
_1ncreases 50 does the probablllty of error. When analyses are belnguj
B conducted in the parts per—trllllon range there is always the-»*'d'

pos51blllty of sample contamlnatlon, 1n addltlon to 1nstrument and

‘lfobserver varlablllty.. In order to statlstlcally control for the

e varlabll;ty.at very low values,;a;lower,llmlt.of'O,l.partsfper~

"billion‘(ppb) was established for purposes of'this,reportQ EThus,,l
any“contaminants detected»below‘this‘limit are reported'as "less .

3;than one tenth part per bllllon" (de81gnated by the abbrev1atlon,,'

‘:f<° l ppb)

A summary table of all flndlngsvls 1ncluded.“'fhestable'h'
gilndlcates ranges of contamlnatlon, along w1th the average and
fmedlan values for each compound. Also llsted .are- the safe drlnklng -
f‘water standards recommended by the federal Env1ronmental Protectlon

Agency‘(EPA), as well:as»the‘numbervofuhlgh,valuesv1n each county,
3. RE.S,ULTS"I L

The 1n1t1al data contalns the results from 250 wells located
in twelve countleS‘: Bergen, Cumberland Essex, Hudson, Hunterdon,

Monmouth Morrls, Passalc, Salem, Somerset Unlon and,Warren.' Thef':

ﬁ;ﬁ;;,
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~ following are summaries?of thenfindingsrfOr'eachfof:the_thnee:gfoupsbl
of compounds. v | o

Groupfl[;?brganiesw_

‘Labonatory analyses”nevealed Widesppead-pneSence:cffa Smallf"w
number'of‘OTganicsL‘ The OOmpounds found'most-often'were chlorofOPmQJ
carbon tetrachlorlde, trlohloroethylene and trlchloroethane., These

solvents are w1dely used 1n 1ndustry and are also common 1ngre-‘

idlents in domestlc cleanlng flulds.

The presence ‘and concentratlon of organlc contamlnatlon varles

» accordlng to land use.ﬂ The hlghest values were found in heav1ly

’Alndustrlallzed areas, whlle rural and agrlcultural areas ylelded lowe:ffﬁ*

~or. non-detectable results._ A total of seven wells exceeded 100
ippb. (Although there are no recognlzed safety standards for organlcs,'

'1n drlnklng water, the EPA has recently proposed a 100-ppb standard ,n

',[for a selected group of organlcs known as’ the trlhalomethanes ) All}?df

:ytiof these wells were located on or near 1ndustr1al s1tes and are not L

B jeused for drlnklng purposes. Follow-up monltorlng 1s belng planned

v'to 1nsure that contamlnatlon from these 31tes does not threaten any ?'”b |

’Vnearby aqulfers used as sources of drlnklng water._

A large percentage of the wells tested contalned trace or non-
detectable concentratlons of the organlc compounds.- In no case was

.a- well found to pose any 1mmed1ate danger to human health.
Group 2 - Pestidides

As was the case fof,thelohganios’(group*l),fthevpresence:and"
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'concentratlon of pestlcldes in the groundwater varles with land use.

~These compounds were most commonly found in the agrlcultural areas

‘of the state. Pesticide contamlnatlonvof groundwater was;v;rtually“
‘non-existant in the heavily populated and industrialized areas which

‘were monitored.

~The moSt'commonlyaoccuring»pesticides are lindane, heptachlorgb
and DDT. The use of llndane and heptachlor is currentlw restrlcted
in New Jersey, and DDT is banned. The presence of these compounds
in the’grouhdwater was not entirely unexpected since all three ‘have
been used exten51vely in the past. to control 3011 1nsects, flies;“

) mosqultoes and household pests. R o

The levels of pestlclde contamlnatlon were weryvlow.‘ The o

' mean Valuesrof all the compounds were below .l ppb. Onlybthree‘

wellswexhibited’pesticide~values'eXceeding’recommended federal

'drinking water Standards. Resampling at two of these wells (whlch

”are used for drlnklng purposes) falled to detect any pestlcldes. .j;fff‘

v”prt 'is therefore presumed that the 1n1t1al samples were contamlnated "fnu__-

iln some way and do not reflect the true quallty of the groundwater. B

t:The thlrd v1olat1ng well is located at an 1ndustr1al 31te and 1s notbw'

used for drlnklng purposes. However, resampllng of this well 1s |

planned as part of the follow-up monltorlng prOJect. Once again, no

wells were found to pose any immediate danger to human health.

Group 3 - Metals

Virtually every well tested contained detectable levels of all
the metals. This is due, in part, to the fact that many of the
metals oceur naturally in groundwater. .However,'the‘Widespread

presence of metals such as cadmium and chromium, which-are usually

-8-
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found only 1n extremely low levels in natural waters, mlght 1ndlcatejy

'some seepage of metals 1nto groundwater aqulfers.i»

A total of ten wells exhlblted metal values exceedlng recom-ﬂ
mended standards. Seven of these wells were located at.: 1ndustr1al
"sites, ‘and- two of the remalnlng three were located at- 1andfllls

- whlch receive 1ndustr1al waste. o

v'bTheboverwhelming»majofity of-the.samples containedutracei

' concentrations of metals;. Most wells ‘were in the range of 1 ppb
‘vOr below. These levels are far below the recommended standards. In
no case was a domestlc or publlc supply well found to contaln
concentratlons of metals p031ng any 1mmedlate danger to human

health

4, HEALTH EFFECTS

All of the compounds and substances belng analyzed for in this

o prOJect are tox1c under certaln condltlons, and many are recognlzed '

'.ycarclnogens. They have been selected from the Env1ronmental Protec-

tlon Agency llst of~ tox1c substances and the New Jersey DEP llst of

'selected env1ronmental carcinogens. Most of what is known about the

“_dhealth effects of these substances has been learned from animal

tests and high-dose occupatlonal exposures. Very llttle is known of -
the effects,of long-term low-dose exposure to these toxics. ‘Recently”
there have been several‘statistiCal studiesvwhich‘have suggested a
link between tox1c contamlnatlon of drlnklng water and increased.u
rates of cancer mortallty. These studies are far from definitive,
however, and'much‘additional reSearch is needed before the health

effects of low-level environmental contamination are understood.

-_9_ E







The follow1ng 1s a short summary of current 1nformatlon on d

the health effects of those substances found in the state s ground-

watera

- 'Gr'o"i.p? I- "Orgahiévsg SRR

Recent studles have llnked the presence of" chlorlnated organlcsr"

"_eln drlnklng water to elevated rates of cancer mortallty.,.However,f. ‘

these- studles 1nvolve chlorlnated surface water supplles whlch
contaln levels of organlcs well above those found in the groundwater'

) supplles of thls 1nvest1gatlon.

Three of - the four compounds most often found 1n thls 1nvest1-‘f[f;;;e

'lbgatlon have been shown t07cause cancer 1n laboratory tests.i Carbon :

:tetrachlorlde, chloroform and trlchloroethylene have each produced
tumors when admlnlstered“to laboratoryran;mals at dosesvmanygtlmes;
ahighér ﬁhan'those'detectedﬁin"these'samples.bj"v

At hlgh doses, these compounds have been shown to have tox1c t,r.'

.‘:Veffects 1n man ranglng from nausea to llver damage and death._.u

,fHowever, v1rtually no data are avallable on the human health effects'°‘

”of low-level exposure.: It is hoped that current research by federal”“

- and state agencles utlllzing anlmal testlng and epldemlologlcal

'7:stud1es of exposed human populatlons will soon prov1de a better

”understand;ng of the role of these;compounds_1n,humanvdlsease‘
‘Group IT - Pesticides

The chlorlnated pestlcldes have: been used for at least three -

'decades, and there are stlll no deflnlte conclu31ons regardlng thelr' o

;a1o;*






‘long-term lowedose humanthealthdeffects. Because of thelr ohemlcal
stablllty, the pestlcldes are metabollzed slowly, and, 1f absorbed
1nto the human body, are stored in the fatty tlssues. It is thls ‘
property, along w1th hlgh-dose tox1c effects, which has led to the }v
bannlng or strlct control of several of these compounds._ At hlgh o
»doses, organlc pestlcldes result in effects range from headaches .

“and dlzz1ness to convu181ons and death

Recent research has found that many of the pestlcldes produce
cancer 1n-test anlmals.g DDT and llndane, whlch were among the mostv,

commonly found pestlcldes in. thls 1nvest1gatlon, both have produced’

~',vcancer in an1ma1s.;;v}tla

Avallable data from anlmal testlng falls to prov1de adequate ="”
' nformatlon on the long term effects of these compounds in humans.
Much;more research:ls needed beforenthe effeots,ofrmlnute_amounts of
ﬂ_pestiCides_in;drinkinngaterkare known.

The human health effects of the metals analyzed 1n thls prOJeot'h

'Vg7are w1dely varled._ Copper and 21no,v1n small amounts, are neoessary"";f'iva

:'Vln human metabollsm. @n the other hand 'arsenlc, berylllum, cadmlum,
chromlum, and nlckel have been llnked to 1ncreased oanoer 1n01dence
'1n cases of occupatlonal exposure, and have demonstrated carclnogenlo

potentlal in laboratory anlmals.

Slnce most of these metals occur naturally 1n the env1ronment
'vthe recommended standards for safe drlnklng water are hlgher than o
~those for pestlcldes. Although the hlgh dose tox1c effects of

metals are well understood the effects of long- term low-level

e11-






'jexposure againfare”unknown. The presence of cadmlum and selenlum 1nj'“
e A\ ’

drlnklng water has been llnked to cardlovascular dlsease, partlcu-:

larly hyperten31on. However, there is no ev1dence that non-occupa--' L

tlonal exposure to these metals constltues a cancer hazard

.S;RIEFUTURE PLANS OF THE PROGRAM ON ENVIRONMENTAL CANCER’AND TOXIC

SUBSTANCES

;,Thls statew1de survey of groundwater by DEP marks the beglnnlngi_~;

of a multl-year effort to 1dent1fy and ellmlnate those tox1c sub-
stances that are contamlnatlng the state groundwater supplles.-‘Theva
jlnformatlon galned from thls 1n1t1al phase of the progect w1ll
”fg’lndlcate those areas where more exten31ve monltorlng of groundwateri'T:

ﬂ‘lS needed. '

In addltlon to testlng groundwater, the DEP Program on Env1ron-f;]

'mental Cancer and Tox1c Substances w1ll soon 1n1t1ate statew1de

:rs;monltorlng of alr, surface water, and addltlonal dlrnklng water

A'E';lleources for the presence of tox1cs and carclnogenlc compounds."kIhewl'f”

'jProgram 1s also ut111z1ng short term blologlcal tests in order to
A;;measure the cancer-cau51ng potentlal of alr and water samples f:f'“

‘throughout the state.v R

InfOrmationmgained from‘theselmonitorlng projects will’be -
mapped to deflne those areas’ of the state whlch are contamlnated by o
tox1c substances and to 1dent1fy those populatlons whlch may be
exposed to potentlal cancer-caus1ng agents. -The 1nformatlon
‘w1ll then be statlstlcally related to cancer mortallty rates
Tto determlne 1f the geographlc dlstrlbutlon of cancer is. related to

AN

env1ronmental'contamlnatlon.;~Through this typevof~enV1ronmental,

“12-
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monitoring, coupled with geographic and statistical analyses; the
Program on Environmental Cancer ‘and Toxic Substances hopes to identify
those environmental contaminants which may He related to

the high incidence of cancer in New Jersey.
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| Bergen
Cumberland
Essexﬂi
fHudson’ o
, Hunferdon:l
Monnouﬁh,
Mqrris:
‘Pessaiej

'Salem g

'vaomerset

“Union

Warren

Summahy Chart - High.Valdes

 # 0f Wells Sampled
24
17
4:_'9
26
\nOd'
26
TR
37
30

byvCountye

No. of High Values¥

QOrganics

e

Pesticides

-0
0

o

o o o N o o o

1.*For pestlcldes and metals hlgh values are deflned as. any values

‘ exceedlng the EPA recommended safe- drlnklng water standard.

For

Metals'

© o w

N O o a4

organics, high values are those exceedlng ]OO ppb, a standard recently
proposed by EPA for a select group of organlcs known as trlhalomethanes.fv







Methylene
Chloride

Methyl .
Chloride

Methyl
Bromide

¥Chlorofornm
#¥Bromoform

1,1,2-Trichlo-
roethylene

1,1,2,2-Tetra-
'chloroethane

1,1, 2 -Trichloreo- -
s thane ' S

#Dibromoechloro=
methane

}?Trifluoromethane
"Cafbeh_Tetraehlofide.
A i1a2;hibrom6éthane~
::ff>l 2= chhloroethane

1,1,1- Trichloroe -

ethane _
Vinyl Chloride

1,1,2,2-Tetra-
chloroethylene

o,m,p-Dichloro
benzene

Trichlorobenzene

Diiodomethane

- B.:

3100

0

o

SE

100-10

0

M W O

20

12

10-1

48

21

';‘1:5._»_ .

[N

FEND 0O

i
|

Summary Chabt‘- Organics

C.9-.1

79
14|

43

" Number of wells in designated range

Parts per billion

(ppb)
~<0.1 Mean- Median
237  <0.1 <0.1
237 <0.1,  <o0.1
237 <0.1  <0.1
103 5.2 0.2
216 0.2 <0.1"
153 5.7 = <0.1
211 <0.1 <0.1
199 1.0
208 <0.1 <0.1
 f;;e2241tean;5,’ t><0;;g_ N
228 0.1 <0.1
237 <0.1  <0.1
168 2.1 <0.1
236 <0.1  <0.1
237  <0.1 <0.1
192 <0.1 <0.1

#¥Although there are no reognized safety standards for organies in -

drinking water,

a selected group of organics known as the Trahalomethanes.

!
i
|
|

the EPA has recently proposed a 100-ppb’ standard for
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' Arsenlc

vBerylllum

. Cadm;umv4 s~ff'

" Copper

 Chromium

Nickel.,s

 Lead

 Selenium

; Zincn_,y B

E D;‘ Summary Chart . MetaIS»

EPA

Drinking -
Standards
~(ppb)

50
‘:NQ S£d9: -

10

';5b'

 No std.

_jZSO;'

‘“*ilbgsf;‘,“*

Number of Wells

- In De31gnated RangeS’“ L

2

e T T N -

5100 100-11
| %

15
42
15
1f¥;of
a;i°5.'

’£F105 .v
G u7;li“

10 D L.*

:f: 791f'

77‘;'

2
156

3

159
11
'ffifuls.?
ls1495i2

| part
Less than
D»L *

e
e

20
72

,ﬁ228;

s'per bllllon

(ppb)~

Mean Medlum

o9
s'ﬂé;Tiﬁ
»i7§§v
1003
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¥D, L.- Detectlon limit. The D.L. varies for the dlfferent metals.i\.' :
~ For Arsenic, Berylllum, Cadmium, Copper, Chromium, and Lead,
- the detection limits are 1 ppb. For Selenium, the detection
7 limit is 2 ppb. For Nickel and Zine, the detectin limits are =
, ;~5 ppb- Ll TR S PR R L O S
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7. DEFINITIONS =

‘Toxic Substance - a general-term for'any substance'which can cause an

v_adverse env1ronmental or blologlcal change or effect and are e

potentlally hazardous to human health 1n certaln quantles.r”

'.Recommended standards - these are- the recommended safety llmlts for

_each compound in drlnklng water. The values have been arrlved at
t_through extens1ve blologlcal testlng procedures. No harmful effects d
vhave been observed 1n test. anlmals for concentratlons at thlS level

- or below,ln‘drlnklng-water.~ Chronic effects»may p0331bly occur‘from
‘long%tern'trace exposure.. A 31gn1flcant margln of safety has been j-"

':d*calculaﬁed*into these values to mlnlmlze any rlsk of harmful effects.”

ﬂff-EEE}é*p?Ptster~billion;f*Thisiisfa*standard‘unitrof’mea3urehfor

.iwater sampling. A concentratlon of l ppb would ‘mean one part of

contaminantffor every bllllon parts of water.vr

e fMean value - thls value 1s the average for each compound 1n all the- V“t;'
"F'wells.i The detectlon llmlt was taken as the concentratlon for those fifﬂfff.

*f;wells w1th values below detectlon.vfi°ij'ﬂ7hvdi*viwan°‘”‘

Medlan value - the medlan value 1s the mlddle number 1n a ranked

-group of observatlons.~ In thls case, 81nce there are 250 observa-'
: tlons, the medlan was completed by averaglng the 125th and 126th

' observatlons.""

Organlcs - a class of chemlcals contalnlng carbon and hydrogen atoms,-

not necessarlly obtalned from llVlng organlsms., Many organlcs are

artlflclally synthe31zed and are w1dely used’ 1n 1ndustry.»

18-



e

fae!

ey

(£ 3



LS e
R

aPestlcldes - a group of chemlcals,voften organlcs, uaed;tbdentfol aa

nox1ous or unwanted specles of plants or lnsects.

Metals'-‘a‘group"af3éhemicalTelemenfsawhich:pbsaess fheufdilowihg’

characterlstlcs' shlny luster, good reflectors of llght and good

' conductors of electrlclty.af
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