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SUMMARY 

The Program on Environmental Cancer and Toxic Substances of 

the New Jersey Department of Environmental Protection has received 

the initial results from the statewide groundwater testing projeqt. 

This projeot is examining the State's groundwater supplies for 50 

selected toxic chemicals, several of which are susp.ected cancer 

causing agents. .A,li' laboratory. work is being performed by the 

Department of Environmental Sciences of Rutgers Unive.rsity. 

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 counties have been selected for. 

testing, including public and private drinking supplies, industrial 

sites and wells in the vicinity of landfills. 

The 50 chemicals for. which the water is being tested are 

divided into three groups: organics, · pesticides and metals. These 

. groups a.re listed and defined. in the. attached report. 

The initial results are from 250 wells locat.ed in twelve oounties. 

Inmost cases the water quality was found to be.far better than 

recommended fede•ral drinking water standards. However, a total of 

twenty violations were uncovered. ;J:ntensiVe follow-up testing is 

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 in ground-

water quality. l) Virtually all the wells tested contained trace 

levels of some of the chemicals under investigation, 2) the 





· presenc:e of low levels of pest:J,cide.s is mo.st prevarent in agricul ... 

tural.a.reas,and 3), the majority of the wells which were found 

·. to. be co·ntaminated --bY.. organic -chemicals. were located .. in_ heavily 
. . -~ . 

· populated industr.ialized areas. · A summary chart of all · f'indings is 

found on pa-ges 14-17 of this. riport. · !n no case was a well found to 

contain· subs-tance·s ·at concentration~ that pose immediate danger to\ · 

·· human health. 

However, little is understood about the l:on·g term human be9-lth ·. 

effects of low levels of- these subtances in water·. (see. page 9}~ 

Most of what is:known- baii been learned from aniznal experiments, at 

conce~trations mucb higher ~than toundhere, and it .is difficult to 

apply these findings . to, ·huma.npopulat:ions. Much vfork still. llas to 

. be done by federal agencies and. others to establi'sh~ the possibl~ 

health effects of Tong-term,._ low--dose: exJ(§lqures. T.he· DEP Program on 

Environmental Cancer and Toxic Sl.lbs tances is.· conducting biological 

and Chemical investi~attons in ~n attempt to' determine if' such 
. . . . . . . : . . 

environmental pollutiori· i,s, rel~ ted, in any way, to tll.e inqidence of 

c.an:cer>in< New Jersey~ .-··. 

' ' 

Tnis proje,ct is tFle first pJiase of.' a multi~year investigation: 

. of the s:tate•.s gr'oundwater suppli·es, and is· one· of several .aimed at 

. identi.fying and e:limina:ting toxic contami:na.nts in .the New. Jersey .· . I . . . . 

environment •. Similar illyestigatlons of drinking and su·rra-ce water 

supplies are planned, in addition to· a statewide air testing project .• 
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l. INTRODUCTION 

The Program on Environmental Carcinogens and Toxic Substances 

(PEGTS) of the New Jersey Department of Environmental Protection (DEP) 

has received the initial set of .results from the stat.ewide groundwater 

monitoring project. The purpose of the project is to obtain a.n 

assessment of the degree of conta.mination of the state groundwater 
. . . . . . 

supplies by selected toxj.c and carcinogenic compounds_. It is one. of 

several projects. b.eing conducted by PECTS aimed at identifying the 

presence of toxics and carcinogens "in the New Jersey environment •. 

The wells being sampled in this project have been selected 

to include all counties in the State. They represent an equal 

distribµtion of private and public drinking supply wells, along with 

industrial sites and wells located in the·vicinity of landfills. 

The project is being conducted in coordination with the Divi-

sion of Water Resources. All laboratory work is being perforn1ed by 

the Department of Environmental Sciences of Rutgers University. 

The substances which are being analyzed for are: 

Group I - Organ;i.Cs 

Mefhylene Chloride 
Methyl Chloride 
Methyl Bromide 
Chlorofo.rm 
Bromoform 
1, l, 2--Trichloroethylene 
1,1,2,2-Tetrachloroethane. 
Dibromochloromethane 
Trifluoromethane 

Ca.rbon Tetrachloride 
1,2-Dibromoethart~ 
l, 2-Dichloroethane · 

· 1,1,1-Trichloroethane 
Vinyl Chloride 
1,1,2,2--Tetrachloroethylene 
o,m,p-Dichlorobenzene 
Trichlorobenzene 
·Diiodomethane 
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Group ··2 

Pestic:ides & Related Compounds 

Poly.chlorinated- J3iphenyls (PCBs) . 

Heptachlor . 
Methoxychlo:r 

· Toxapbe ne. 
bDT and aisOciated ~ompounds 

Arsenic ·& . compounds 
Beryllium .. & COI!lpOunds 
Cadmium & compounds· 
Chromium .. & compounds. 
Copper,& nompounds 

Group 3 

Meta.t:s .. 

Endrin 
. Lin:dane 
Aldri'.Q 

· Dieldrin . 
Eeptachlor Epoxide 
Mirl;!X 

Lead & compounds 
Nickel & -compounds · 

. Selenium & compounds :. 
· ,Zinc .& compounds·. 

·. : . · .. 

. These. subs-tances have been identified-•by the. Program ori Envi~ 
' . . 

ronmental Cancer and Toxic Substances and. by federal agem::iies 
•.. . . ··. . ' . ·.· 

as·potential hazards (under specific cond:i.tions) to humanhealth·and 
·:.·,._ _.. . . , 

the environment. 

2. · L.lMI'l'ATIONS OF MEASUR'EMENT _ . 

. ·. Alt!J?ugh the probleni of• environlllenta1 oOntamihatton Qy tQdc 

. chemfc,als bas existed for dec~des, It has on1Y recentl;y be·en gi_veq. 
. . . •·. .· . . 

. national attentio.n. > Developments such as the dis,covery of high 

incidences of a rare liver cancer among vinyl chloride workers, the --

finding of :widespread contamination· of the Ifodson River· by toxio 

polychlori~ated biphenyl~ CPGBs), ·. and a· statistic,a1 study linking 
. . ' . . . . : . . . . 

elevated cancer rates to toxic cont,amination of· the Mississippi 
. . ' 

River have: spurred· academic and government scient;ists to ,tnvestigate 
. ' 

the far-reaching effects of toxics in the environment. 
' .. ·'' ' ' .· . '·. ' ·.·'' ' - ' ' : ' . " ' ' ' ·.· .·.'' ' .. · 

:This investigation by the DEP is tbe · first in the_ country aimed 
" . . .. . ·. 

at identifying and measuring the extent: of groundwa,ter conta.mina.tiort 





' . 
by a wide range of toxic contaminants. Newly developed, highly. sen-

sitive analytical techni,ques are being used •. The techntques include 

gas chromatog!"aphy, liquid chromatography, ma~s spectrometry and 

high;..sensitivity atomic absorption. They are capable of measuring 

contamination as low as ten.· parts per trillion (ten parts of con-tamina ... 

tion per trillion parts of water). This level of contamination has 

been compared to a cupful of contaminant-in an ocean of water. 

Unfortunately, as the sensitivity of analytical techniques 

increases so does the probabilitY of error.. When analyse$ are being -

conduc.ted in the parts-per-trillion range there i.s always the 

possibili·ty of sample contamination, in addition to instl'.'ument and, 

observer variability. In order to statistically control for the 

variability at very low values,. a. lowe.r limit of O ~1 part~ per 

billion (ppb) was established for purposes of this report .. Thus, 

any contaminants detected below this liillit are reported as "less 

.than one tenth part per billion" (designated--by._the abbreviation, 

<O.l ppb). 
. . . 

. . . . . - . . 

·. A summary table Of all findings is included. 
. . '. 

The table 
. . 

in<iicates ranges of contamination, · along with the average and 

median values for each compound. Also listed are· the safe drinking· 

water sta.ndards recommend.ed by the federal Environme~tal. Protection 

Agency (EPA), as well as the number of high values in each county. 

3. RESULTS 

The initial data contains the results from 250 wells located 
' .' ' 

in twelve counties: Bergen, Cumberland, Essex, Hudson, Hunterdon, 

Monmouth, Morris, Passaic, Salem, Somerset, Union and Warren. The 

.... fr ... 
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following are summa.ries '. of the find:ing.s for each of' . the three groups 

of compounds. 

. . .. . . ;, 

. I.abora.tory analyses revealed widespr~ad presence of a small. 

number of organics~ The compounds found most o·ften were chJ,.oroform,1 

cart>on tetractiloride, trichldroe~hylene and trichloroethab;e •. ·.·These 

~olvents ar·e widely used -in· industry and ar.e also·. commo:n ingre• 

dients in domestic cleaning fluids. · 

The presence and concentration of- organic cor1tami:nat.ion varies 

according to land' use •. - The highest values were found in· hea.vtlY 
. ' ,' . ·.· . . .. · ,· . 

'indUs,triacliz.ed 'areas' while rural and a~J'iCultUral areas yie:icted iow· •.. 

o~ non-detectable results·.· ·. A total·. of -s~ven welis· exceed:ed HtO .· · .. •· 

ppb. (.Although there are no recognized safety standards for organies. 

in dr"inking water, _the _EPA has. z:-ecently proposed a 100~ppb_ standard 
. . . . ,· 

· for a, sele9ted gr;oup of prganics known as the trihalomethanes.) ·. All 

br these. we.lls wer~ locat~d on ·or,' near industria.L sites 'and, ar-~ not.•',• 
·:•: .. ·· ,. ,•, .. ·· .. 

. us'ed for 'drinki.ng purposes~- ', FolTow;..up. riloni torini i:s be.ing pl~rined ' 

· .. to. insu~e that. oo'ntamination fr'om thes-e sites does, nbt ', threa~~n any'•··· 

. . . .. 

A large per,oentage' of' the. wells,·, tested cont·alned tr.ace Or' non ... 
. . . . : . , . . . 

detectable conqent.rat:ions of' the organic compounds.· In no case was. 

a. well fo.und to pose any immediate danger to human be.alth .. 
. . . . .. ' 

Group 2 - Pesticides 

As· was the case for. the orgq.nics (group' l), · the pre~ence and· 
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concentration of pesticides in the groundwater varies. with land use. 

These compounds wer.e most commonly found in the agricultural areas 

of the state. Pesticide contamination of groundwater was v.irtually · 

non-existant in the heavily populated and industrialized areas which 

were monitored. 

The most commonly occuring pesticides are lindc:1ne, heptachlor . 

and DDT.. The us.e of lindane and beptachlor is currentJ.y restricted 

in New Jersey, and DDT is banned. The presence of these compounds 

in the groundwater was not entirely unexpected since all three have 

been used extensively in the past to control soil insects, flies, 

mosquitoes and household pests. 

The levels of pesticide contamination were very low. The 

mean values .. of all the compounds. were below .1 ppb. Only three 

wells exhibited pesticide values exceeding recommended federal 

drinking water standards. Resampling at two of. these wells (which 
. . 

are used for. drinking purpo.ses) · fa.iled to detect any pesticide$. 

It· is therefore pr.esumed that the initial· samples were contaminated 
' ' ' ' . 

. . -. . 

· in some way and do not reflect tri:e true quality of· the groundwater. 
. 

The third Violating.well is located at an industrial Site and is not 

used for drinking purposes.. However, resampling of this well is 

planned as part of-. the follow-up monitoring 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 occur naturally in groundwater. However, the widespread 

presence of metals such as cadmium and chromium, which are usually 
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found onl.y in extremely low levels in natural waters, might ~ndicate 
. 

some· seepage of metals into groundwater aquifers. 

A total of ten wells exhi.bi ted metal· values. exceeding recom-

mended standards. Seven of these wells were located at industrial 

sites, ~nd two of the ~emaining three were located at landfills 

which receive industrial waste. 

The ov'erwh.elming majority of the samples contained trace 

concentrations of metals. Most wells were in the range of 1 ppb 

or below. These levels are far below the recommended standards. ·rn 
no ca.se was a domestic or public supply well found to contain 

concentrations of metals posing any immediate danger to human 

health. 

4. HEALTH EFFECTS 

All of the compounds and substances being analyzed for in this 

project are toxic under certain conditions, and many are recognized 

_carcinogens~ They have been selected from the Environmental Pr'otec-

tion Agency list of toxic substances and the. New Jersey DEP list of 

selected environmental carcinogens. Most of what is known. about the 

heal th effe-cts of these substances has been learned from animal 

tests and high-dose occupational exposures. Very little is known of 

the effects,of long-term low-dose exposure to these toxics. Recently 

there have been several statistical studies which have suggested a 

link between toxic contamination of drinking water and increased 

rates of cahcer mortality. These studies are far from definitive, 

however, and much additional research is needed before the health 

eff~cts of low-level environmental corttarnination are understood. 

-9-
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The_ following is_ a short SUil'lll'lary of current _- info'rma tion on 

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

water"< 

Group. L ... Organics_ 

Recent studies ha.ye linked the pre.senc.e of ch1¢rinate<l organics 
. .. . . . . .. : ;· .- . . . . 

in drinking water to· elevated rates of cancer ·mQ,r:taJ;ity. -. Howe-ver, . . . . . . . 

these studi~s involve chlori.nated surface water supplies-'which 
- - -

contain levels of organics ~well above those found -in the groundwater --
' . . . 

supplles of this inv·estigation •. 

·_. .· ; .. ·. ·. ·.. . . . .·. 

gation have been shciwn to -cause cane.er in laboratory 'tests. _- Carbon 

- tetrachloride·, - chlorof'orm and 't~ichlor<)ithyJene have· each pr;duced ..• --·-

tumors when administered to laboratory animals at' doses many times 

-high~r _ than those detected< in these samples •. 
- - . 

At high doses., t·hes_e -. coinp~unos _haye ·been shown to have toxic -

-ef'fec;s in ma,n :r:anging from nausea 'to- liver damage< and d~a.th. : 

. However, virtua1.1Y no data are· available on the ,~uman :he~lth effects 

-- __ of low-level exposure. It is hoped that" currerit: research by federal· -

and state ag:en·cies utilizJng- animal testing a.nd epide:miolo·.gical \ 
. . . •, . .· - . 

studies of exp;ose·d humc;n pop1;.1.iations · will soo.n · provi,de a. better 

understanding of- the role of th.ese _ coll).p~unds .in human disease. 

· Group IT - Pe-sticides 

. . ., . . 

The cll.1orinated pesticides. have been used for at le.ast three 

- decades, and there are still no d~finite conclusions r~garding their 





long-term low-dose human h_eal th effects. Because of their chemical 

stability, the pesticides are metabolized slowly, and, if absorbe"d 

into the human body, are st.ored in. the fa tty tissues. It is this 

property, along with high-dose to~ic effects, which has led to the 

banning or strict control of several of these compounds. At high 

doses, organic pesticides resuJ.t in effects range from headaches 

·and dizziness to convulsions and death. 

Recent research has found that many of the pesticides produce 

cancer in .test animals. DDT and lindane, wh:ich were among the most 

commonly found pesticides in this investigation, both have produced 

cancer in animals. 

Available data from animal testing fails to ~rovide adequate 

information on the long term effects of these compounds in humans. , 

Much. more research is needed before ·the effects of minute amounts of 

pesticides in drinking water are known. 

Group III~ Metals 

The human health effects of the metals aqalyzed in this project 

are wideiy varie"d. Copper .and zinc, in small amounts, a.re necessary 

in human metabolism. On the other hand, arsenic,. beryllium, cadmium, 

chromium, and_ nickel have been linked to increased cancer incidence 

in cases of occupational exposure, and have demonstrated carcinogenic 

potential in laboratori animals. 

Since most of these metals occur naturally in the environment. 

the recommended standards for safe drinking water are higher than 

those for pesticides. Although the high1-dose toxic effects of 

metals are well understood, the effects of long-term low-level 
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expost1re. again·. a-re· unknown. The· pr-e•sence or· cadmium and selenium irr ·· 
\ 

drinking water has· been: linked·. to cardiovascular disease,· particu-· · 

larly· hypertension.·. However, th-ere is riq evidence that non--occupa• 

FU.TORE PLANS O·F. THE PROGRAM ON . E'NVIRONMENTAI.. CANC:IfR;:,,AND • TDJCIC . 

SJJBS1'ANCES 

.. ··.. . . . . . ·. . '.• 

This s'tatewide sttrvey of groundwater ·by· lJEP ·marks· t]:1e beginning ·· · 

of·. a mult.i-year•· e:f'fort t·o identify and eliminate· those . toxic su·b .... 

stances that ·are contaminating the• state groundw~ter su~plies. · The 

informatio~ gained from' this :initial ptiase of the; project will 

indicate thos.e a.peas· where ·more ext.ens iv~· moni to:r•ing of groundwater .· 

is needed. 

In addition to testing. groundwater, the DEP Program on Envi.ron--.. 
. . . . . . . 

mental Cancer and Toxic Substa.nces will s.oon ini tlate statewide . . . . . . . . . . . . . . 

moni t~ring. of J:t1r, : s~rface water, and additional dirnkirig water- . 

. $~Ure.es for the presence of toxics and carcinogenic compounds.. . The 

: Pr-ogram ts also ut:ilizi~g. ~hort-tetm• blo:logicral: ~ests .in order to .· 

measure the ca.ncer;..caus1ng pot:erit:ta.L of· air .. and ~~te·r'. sample~ 

throughout the>state~ .··. 
. . . I 

· Informat.ion gained from these monit-oring. proje•cts wd.ll. be . . . . . . 
mapped to define those areas of the stat·e · which ar·e contaminated _by 

toxic· substan·c.es and to identify those. populations wllich may be 

expose:d to pot·ential ciancE{r-c.a.uaing agents. The information 
. . 

· will th:en be statistically related. to cancer mortality rates 

.. to determine if the ·geographic distribution of· cancer is ~elated. to· 

environmental· contamina.tion. Through this typ.e of environmental 

. ·. 
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monitoring, coupled with geographic and sta~istical analyses, the 

Program on Environmental Cancer ~nd Toxic Substances hopes to identify 

those environmental contaminants which may be related to 

the high incidence of cancer in New Jersey. 
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A. Summary Chart - High Values by County 

No •. of High Values* 
County fl of Wells Sampled Organics Pesticides· Metals 

Bergen·· 

Cumberland 

Essex 

· Hudson 

Monmouth 

Morris 

Passaic 

Somerset 

Union 

Warren 

8 

24 

11 

4 

26 

40 

26 

11 ·· 

37 

15 

10 

30 

.. . .. . . 

1 0 0 

1 0 3 

1 0 0 

0 1 0 

0 0 1 

0 0 1 

1 0 0 

2 0 0 

1 2 1 

0 0 0 

0 0 0 

0 0 2 

*For pesticides and metals high values are defined as any values 
exceeding the EPA recommended safe,drinking water standard. For 
organics, high· values are those exceeding 100 ppb; a standard recently · 
p eo1><>sed by EPA for. a select group of o ega t"• )mown as trihal ome thanes, 
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Methylene 
Chloride 

Methyl 
Chloride· 

Methyl 
Bromide 

*Chloroform 

*Bromoform 

1,1,2-Trichlo-
roethylene 

1,1,2,2-Tetra-
chloroetha:p.e 

1,1,2-Trichloreo~ 
· thane · 

*Dibromochloro-
methane 

*Trifluoromethane 

B. Summary Chart - Organics 
i I. 

Number of wells in designited range 

>100 

0 

0 

0 

3 

0 

2 

0 

0 

0 

0 

100-10 

0 

0 

0 

4 

l 

12 

0 

0 

10-1 

0 

0 

0 

48 

2 

21 

1 

15 

0 

o: 
I 
I 
I 

Oi 
i 

79'' 

14 

49 

23 

18 

ol 

<O .1 

237 

237 

237 

103 

216 

153 

211 

199 

Carbon Tetrachloride l 

0 

0 

1 

3 

l 

1 

0 

8 35 

8 

4 

208 

237 

190 

224 

228 

l,2-Dibrom6ethahe 

1,2-Dichloroethane 

1,1,l-Trichloro-
ethane . 

Vinyl Chloride 

1,1,2,2-Tetra-
chloroethylene 

o,m,p-Dichloro. 
benzene 

Trichlorobenzene 

Diiodomethane 

0 

0 

3 

0 

0 

0 

0 

0 

20 

0 

12 

0 

0 

0 

97 

0 

15 

1 

0 

2 

01 
I 

42 

I o: 
0 

43 

I 

48 

237 

.168 

236 

237 

192 

Parts per billion 
(ppb) 

Mean 

<O.l 

<O .1 , 

<O.l 

5.2 

0 .2 

<O.l 

1.0 

<O.l 

<O.l· 

1.0 

0.5 

0.1 

8.9 

<O.l 

2.1 

<O.l 

<O.l 

<O .1 

Median 

<O.l 

<O.l 

<O.l 

0.2 

·<0.1 

<O.l 

<O. l 

<O.l 

<O.l 

<O .1 

<O.l 

<O.l 

<O.l 

1.0 

(0 .1 

<O .1 

(0.1 

<O .1 

<O.l 

*Although there are no reognized safety stand~rds for organics in 
drinking water, the EPA has recently propose~ a 100-ppb standard for 
a selected group of organics known as the Tr~halomethanes. 

I 
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.Pesticides. 

• •.. • ••. ·• •..• ' .·• •. 

c •. .Summary Chart - Pesticides 

Rei-commend:ed ·· 
drinking 
water· 

standards 

Number of ~•11s in 
· · .. Desigr1ated Ra.hge 

.. (EPA) 

·. EPA 
. . ' 

. . . . . ... \-;, .•·.·. · Polychlorinated 
B.iphenyls · 
Arochlo'r 1254 · i.:pp·b ·•· -... 0 ... 0 

Bae· 
Lindane · 

Aldrin 

Dieldrin :· .. 

·aeptachlor 

none . · O 

4.PPb 
l ppb. 0 

. 0 

O.l ppb.< • __ O 

-o·· ... ·. -· o .•· 

·. Heptachlor 
- Epoxide - ·. O~l ppb . • >O - _ 0\ .. ' 0 

Toxa.phene. 

pp'DDE 

o 'DDT p - -.. 

Methbxyohlo1·••. 

Mirex· · 

. -

.. 5 _ppb ·-· - .. 0 

50 ppb . - 0 

O_ 

0 

0 

0 

. 0-, -
• I • • 

r.ooo ppli; o :. O• o 
. .· ·:. · .. _: ·.· ·: 

- none • ._ - 0 '- . · :o •·· (l- - . . l 
•, ,· . 

parts per billio,fi 
(ppb)· . 

:· cl 

243 <0.1 ·<O.l· 

236 .. ·. <O •. l_ <0.1·• .. ··.··•·•·· 

249. , <o.li · .. <0.1 ••·· · ·· 
_:- ·_ ·_ : ... ·· ·_ ... ' •,· - . 

-'• ... 
· - : -_ -Eh().rin •.· - •. o.s.· .. ppo··.· · .. ·· ·. _ o ·• · •o··. 

0 

... ·. 1 ,/ ·. 24'4 .·· ... ·.·• <:o'~l ••. -.. ··.·• <O .l: 
. ' •' . 

. ·-. - . 

- Chlordane -_. 3. pp:b .·. 0 ·. 
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Arsenic 

B•ery.llium 

Cop:per 

Chromium_ 

Nickel 

Lead · 
- - -
Seleniums: · 

Zinc 

. ·." .. 

D. . Summary • Chart .:.. Metals · 

··EPA 
Dr.inkin,g 

Water 1 · ... 

Number of Wells ... 
l:n Designated,Ra:n~es 

Standards . ·. (ppb) 

50 2 · 

No-Std. .Q .. 

· - lO - · 1 

_. r,ooo a 
··, - 50 2 

No Std. 1 

. . . . : . . -•I(r -•· .. · o 
' -

··.5,000,· 44 

1 79. 
1 7 

. i. 21 · 

-4i· ·;1.72 

15 . 156 

-4? 43. 

15· _105 

: 0 - JO' · 

· 105 . 47, 

' -

parts per billion 
(ppb} . 

Les·s than: Mean Medium 
.- D.L.* . 

161 7. 0 <l · -

237·• . 0. 9 <l·· 
. . . 

···221- ·2.1·•· (1 

20 -· 11.6 3 

72 · .. 5.2 ·,2 

159. lQ.3. <5· -

· 121: .. · 6 .• 0 .-·· l 

··114 1.i ·• <2' 

· 49 ·. 228 · 20 

*D.L .. - betection limit •. T.he D.L. varies for the different· metals. 
Foi Arsenic, Beryllium, Cadmium·,. Copper,: Chromium, and Lead,. 
th.e dE3tectiori limits· are l ppb. ·_For Selenium, the detection 
limit .. is 2:ppb~ For Nickel and Zino; the detect:ih limits are.·· 
5 ppb. -- . 

.... __ . 
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7. DEFINITIONS 

Toxic substance.- a general term for-any substance which can cause an 
. . . . . 

adverse environment at or 'biological ch·a.nge ·or- ef feet' _and are 
. : . . . 

' ' 

potentially hazardous to. human heaith in. -certain quanties. 

Recommen,de-d standards _: these are --- the recommended -safety . limits for --
. . . . . . . ·. : 

each compound. in dp:i,nki.hg water~-- . The values ha.ye be'en arrived at . . . 

through .extensive bi.ologi-cal testing--_ procedures.. No harmful. effects 

. have- been ob-served in test. anil1lals for concentrations at this -level . -

or below in drinldng Water.-· Chronic effe•cts may. possibly- occur from 

- long-te.rm trace. exposure •. · A· significant mar.g;in · of saf~ty has_ been_ 
. . . . - : 

--- cal:cµlat:ed into· thes-e···-•values.•to irlinimize· apy -·r_isk _o-f:· harmful· effects • 

.2.E.E. .... parts pe,r billion .. - . Thi,S, is: a stand.a.rd 1.H'lit' of _measuz"e 'f:o:r 

water sampling. - A coh~entr~tion of 1 ppb wouTd mean one part of 
. . . .•. 

contaminant for every bill'ion parts of. wate·r. -
. . ' . ' . . .. __ .·· -' ... -.·· .· .. _:·::· . 

Mean Y~lue . this' ~.all.le is the average -for ·each. compound in all_ the· 
. · .. ·. : .. - '•.·· ... ·." : .... 

-- wells •. _- The det~ct-ion> i"imft ~as· t·aken as the- concentration for those:· 

·: .. :weirs·. wi:tii val~es below det~ct100. 

·•-- < .---•.-•·· ' 

-_ Med.Ja~ yal_µe ~--_- fhe )nedian value is the- middle numbe.r in a ranked 

___ group of o:bservaitons .- --_ In M~is ··case, - since there are·- 250 ~bserva-. -

tions, the median was completed by averaging the 125th and 126-1:;1{. 

observations. _- · 

Or5anics .. a class of chemicals cont_aining carbon and: hydrogen atoms,- _ -

not necessarily .obtained from lj,.ving organisms::.•·-- Many organics are_-

artificially synthesfzed arid _ are widely used -in indu·stry. 

·:· ·. 
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Pesticides - a group of chemicals, often organics, used to control 

noxious or unwanted species of plants or insects. 

Metals - a group of.· chemical elements which possess the following 

characteristics: shiny luster, good reflectors of light and good 

t,- conductors of electricity. 
t 
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