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• . . .. ,, State of N~wJerse)'. . 

Department of [JM,ro~ental Pro~µfon and En~r&f . 
Qffict of the G:>mmissiq.ner. · ·· · 

Scott A. Weiner 
Commissioner 

Dear Reader:.· 

.CN402. . .... 
Tre~ton, NJQ862s-.040Z 

•. TeUt 609.,292-2885 
Fax. # 609-9~3962 

I am pleased to issue "Assessing New Jersey's Drihking Water 
Quality -· A Status Report 'cm the Implementation of the 1984 
Amendments to the New Jersey· Safe nriI1king Water Act . (A-280)." 
This cornprehensiye document .provides/ an historical ove.rview. and 
a progress repor-t of· the ha:z:ar:dous contaminant· testing program 
activities · in New Jersey. This report shows that since the 
program first.· began, standards··. have . ·· been, set for .. certain 
hazardous contaminants ,of concern in drinking water, and that 
less contamination above the standards is now lJeing detected in 
public comrnunity water systems in. New !Jersey. The Department 
of Environmemtal · Protection· and . Energy has approve-a~ 

. construction ·projects totalli11g. $J4 .7 '"1illion (1984-1991) to 
.remedy drinking water contamination pro·plems. 

New Jersey has been a national leader in both monitoring and 
standard·. setting for. hazardous, contaminantl:i . in drinking water. 
The risk assessment and analytical proceoures used to set 
standards . were reviewed in . cortjunction with the New Jersey 
Drinking Wate'r Quality Institute. and . provide a basis for 

. determining current. and future drinking water. Stgndarp.s ih New 
Jersey. In fact, these procedures are being applied to other 
environmental media· stanaard· setting activities. as well. 

. •.' .· . . 
' , : , •'•, . . . .. 

I.t is my hope that this r:e;E>qrt l.eads to a better µnderstanding 
of New Jersey's· drinking water quality~ 

.. sincerely, 

.:2-~w~~ 
Scott.A.• Weine:r 
·commissioner 

Newjerseyls an Equa/OpportunJ.ty Employer 
· Recyd~Paper 
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EXECCTfIVE SUMMARY 

The State of New Jersey has aiways maintained.a strong interest in the safety 
of its drinking water· supplies.· Modeled after the federal act, the state passed 
the New Jersey. Safe Drinking Water Act in 1976 . and subseqU;ently was delegated 
primacy by the United States Environmental Protection Agency (USEPA). Prior to 
1984, the water quality program · consisted of regulating and monitoring 
microbiology, inorganic chemistry, trihalomethanes, limited pesticides and 
herbicides, and radiochemistry parameters. These state monitoring requirements 
were identical to those required by the federal government. 

On January 9, 1984, landmark legislation was signed into law that established 
New Jersey's · hazardous contaminant testing program in drinking water. These 
amendments to the New Jersey Safe Drinking Water· Act (P.L. 1983 c.443) mandated 
that public community water supplies begin monitoring the water delivered to their 
consumers for a list of 22 synthetic organic contaminants commonly referred to as 
the "2a" list. This legislation also charged the N.J. Department of Environmental 
Protection and Energy (department) with the responsibility .o.f setting maximum 
contaminant levels (MCLs) for these 22 contaminants, t;argeting other candidate 
compounds to add to the list, and establishing a drinking water quality research 
program.·· I;n addition the legislation created a tax on public community water 
supplies to cover the costs associated with the administration of the biU and 
established the New Jersey Drinking Water Quality Institute (Institute), a 15 
member adviso~y group to the department on matters relating to drinking water. 
The department and the Institute felt a review of the monitoring results and an 
evaluation of that program's effectiveness would be · highly useful· for planning 
future aspects of the state's drinking water program. This report is a summary of 
the hazardous contaminant testing program as requested by the Institute. 

The Institute. recommended MCLs for 16 oL the 22 hazardous contaminants to the 
department in 1987 and MCLs for these 16 contaminants were adopted by the. 
Commissioner .in January 1989. The lack of USEPA approved analytical 
methodologies precluded the Institute from recommending MCLs for all 22 of the 
hazardous contaminants listed in the law. Prior to the adoption of these 
enforceable standards, • the department developed interim guidelines for assessing 
drinking water test results based on the best available published federal 

· information available at the time. These interim guidelines .were used by the 
department from 1985 through 1988. Although the guidelines enabled the department 
to strongly recommend actions needed at the water supplies with the highest levels 
of synthetic organic contaminants, many water utilities were willing to take 
contaminated wells c;mt of service but de.ferred making large capital expenditures 
for treatment for removal of the hazardous contaminants until the MCLs were 
adopted into regulation and were enforceable, 

The first hazardous contaminant test results were due January 9, 1985, one 
year after the legislation was signed. Each subsequent year, ·all of the 
approximately 635 public community water supplies must submit test . results 
semi-annually. The exceptions to this rule are water utilities that bulk purchase 
their source water. These utilities have a slightly modified schedule . 
Consequently, over 9000 sets of test results. hav.e been received by the department 
between 1984-1990. An analysis· of the drinking water quality .trends over this 
time period has been conducted. 

Purveyor compliance with the hazardous contaminant testing requirements is 
considered good. Betw.een 86% · and 93% of the public community water systems 

vii 



=. t:::aJth:a. m.;• :1;~te;.,~==• .. ··•.~ffc1> ~i::.•f.;: .• ;ytt:.~<.b~~~•.•;~ :<\t;l}'.~ 
'thro1;1gh December 31. of ea~h ~ear. . H a- water ~ystrm ditl:•~ot · i:;ample .foi; a ,fup 
yea-r.; the depart;ment s,ampled• the' wa:te~ d~liver~d to>the consumer f9r the hazardoµs, 
c:oritamtnants and referred th:e-• water •system. for ·~ii on~tment:· action.· •·· ... ' . . .. . ··. .. . 

· .. Ea:ch A-280 · sample · result repQrted ·to the Bureau·· of·. Safe.·· Drinking ·water· . 
(bureau) contains· ana\ytical< r:eSults · for : appr ximJtely 11 different·: synt~etie . ': 

.. ·.o·r.ganic. :· chem.ica.1.is···•.'· ·.Ap.pr·o··x_im··.lite·l·;Y· 9.8·. ¾.·. o'f.··, .... an··· ... fan .. .. a·ll·y·~:t.r·.· al.'.•·. :res·u.its ·•·r·;e· P ..• or. ted a·n·n· u ... alli ··.·.• 
·.~iL:h:e:eur::ue:::ctte::1;h;6 :~e t::.t:~~a:~:f:!::~:~~d•~;i 1:::;ia/i~ts f~:s~e~~:r~t:; 
A"".260 r:~gulations·. Tri- the. fonowing year, the Jump_ r 'o.f systems with ,vfolatfons 
dropped ·to three. ·The. des;ignation of a system .:iln violation is irrtended- tci apply 
.to only those systems ,which' have a d.emonstrated wjterl quality problem. . ' 

' j • 

. . .A~ evaluat:i.on qf the hazardqus cont.~minant tes~ r~su~ts ~ubmitted annually 
. (initial round ·{1984} through 1990) on a per sy tem / basis showed between 71% and. 

· ... 81%. of· the sys:tems 1repor·t·ed no det~ctable cortt;amina:~io:µ·. , Although there wenLrto 
.. · MGl;,s r_rior to ~9-89 L }:he data· collected between 198i4 and. 19,90 were . a,-nllyzed <to, 
. :determine. how :the ::reported value!3· compared to the MCLs · that were . eventµ?lly .. ·. · · 

adopted:' iri · 19&9 .. ' >: The >percentage qf · p-drv ydr~ '. reporting : any detectable 
., contam,irtation. at c9ncentra~ions : greater:' -t,hari, th ;Met de;preased _from · 41%, S: t'o ~~·- .·· 
· between 1985 (the. ,:first fUlJ year of testing),, and; 19910; These values r_e.present, ah . 
. overestimation,. of Jcont:amination .. aince they. a e grouped such - that-: only · cin~ 
:detection .. reported .~tir,ing _ one se1ni.'"ann11al. Sainpli lg p~riod·· pfaces :the'· water_. i;ysteni · 
-iii. the detec·ted- category- for the ,entire year. - ~·. en\ the . p~frcentage of ptjry·eyo,rs 

r .. ·.ep···.~r ... ti.· ng de~ectabl.e -,~o·n. tamina.tio. n.·. wa·s ... ·· ... ··e··.v. aluat.ed. ·.iu·t.·Jh.'z. fog.·· ·.t·H. e .. feder.Sl. M.·CL·s. n~ .. ~.·• . available for. all the _ A .. 280 cont~m.:rnants. e ceJ>f m_eta-:-dichl<?ro~e.nzen~; · ·the 
; perc_entage. . <>f puJ:iltc water sy!it~ms . a~e>ve tlte f ed'rral. MCLs ( versus_ the-:· State 

s·tandards) also decreased over time from, 11%, in r 9851 to. 2% :;tn 1990. Despite th_e 
diffic~ltie~ _in . ev~luati~g· th~· ~ata over t'im+ ~'rimadly_ due to >ch~n:~es>.~n 
detectio_n limits, .-,these· trends indicate modest:Jmproviements in water quality i:;in·ce. 

· the ·.· begitjn:i,hg. of ' the ... A.,.280 , program/ < -.. HoweV'~Jl., . Jhe percentage _ of ' putv~yo.rs 
r~porting cot1tamination below th,e MCL!,:(,;i.ncreas·ed \ from· 4% to: ,21% betw.eep. :1985 and 
1990. ' This· increa$e in' perce1;1tage of trace', Irvelli, of 'c(jntam1nation doe,s 11ot . 
neeessarily represent . a decre11se · in drinking water l quality:: but, _is presumed t-o 

· ..• 1:~effect.· ... a .. ' ref inemerit · in .. the · labor:a.t:.6ries' ·'J••· abitity.' : .~o: ·detect low :; .' level 
contamination. • .-. I · ,·· · 

.· .. ·• . ·.·.•· ,. ' .· . .· ' . > ··.· 1 · ·, ' 

For· a ,number of reasons, one analytical :ies lt' ~bove the A-280 MCL de>es n6t 
necessarily . indicate - a ·public -he~~th concerh; ·_I First/ very conservative 

.·., ass1,1mpt.to11s ~ere 'US!d: to develop .the' MGLS ! . p;rfm~rill • the f~ct that.· the- MCLs are 
·· ... paseq: on a hfet:bne:exposu~e to the contaminant .. at ih.at·level,. · •Seeond,:,one·samp.le 

does -not'necessaril;i 'i:~fl'ect water quality oveJ a lsignVicant: period ,of time .. 
· Tliird, · moeit of.: the )r~ported analytical results,. whifh ·eiceed --the MCL are· stJll 

. ~=~:21:;::"lI[:::I.1:;.·::v;.tl::~:::; y 1.:1 ~.::1c:::;::z1::ti::•.. • .. : 
(MDLJ fo.r these ··ha:za!:r<ious contaminants: and, rep<>tting llow-er levels of ,conta111ination 
thart >eS:rlier:,i in'.t°he!:_.;pro.gram.,,· partially due ··to·. aggre~si've ·.efforts'\on. the .. pa:rt of· 

•-th~: j:iepartment toini~1:e t;lie -laboratories .. ce.r.t.:i;fiJd, -by the_ Stat;:~f:.of · New :Jers•~Y- ate . 

. ···•·!~!!0 ~t~gu:::A···~SoElA~,:l~~o:;:~h:;:~~:~~m~n·~e~st1J0foa:]~as~:::t:;t::::y/;_~~o t6~::;z.· 
. soO. series •D!ethods·. ~ev~loped: for ana~yzing dr~nkil1 g w~ter· ,sampl~s .. · .The 500 ser:i.es: 
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met:hods coupled with improved. instrumentation provid~ more sertsitive andy-t:ical 
· results. · Therefore, more water purveyors with low concentrations of contaminants . 
are now reporting. test results.· that would have .. been reported. as >non-detectable .in 
earlier rounds of testing. The decrease iili the percentage t>f purveyors reporting 
contamination above the MCLmay reflect the effect pf the adoptlonof theHCLs and· 
the accompanying regulations in 1989. . The MCL reguJations as well as the law . 
mandated . that water • ut:.iJities correct exceed_ances < of the . ·MCL within a year of 
confirmation pf the contamination. . Through 1991,. an. estimated >34.7 mHUon 
dollars . of construction projects have been approved by the> department for. water 
utilities to provide treatment or alternative water· supplies; oyer ·half. pf this 
money was apprpved in 1990-199).; · 

Bec,ause of the vo1atile nat11re. of mc,st, of the regulated compollnds almost 
of the organlc contamina.tion reported is associated with groundwater sources. 
inost commc:mly detected contaminants in New Jersey. public community drinking water 

. systems . are. 1, 1, 1-trichloroethane, .. trich1oroethylene and tetrachlort>e,thylene; 
between 4 and 10% pf the samples collected throughout the 1984 to 1990 monitoring 
period contained one or more .of these three contaminants. The following four 
contaminants have never been detected... at concentrations ·. above the MCL: 
dichlotobenzenes, chlordane, polychlorinatedbiphenyls and xylenes; 

When water systems were e~aluated according to size, the'medium sized systems 
showed the greatest decrease in the number of systems reporting contamination when. 
pre-MCL (1984,-1988) and post-MCL (1989-1990). intervals were compared. . Four 

· counties have had no systems. With• persistent c;ontamination - Cape .·May, Hudson, 
Mercer and, Salem .. A persistent contamination problem is defined in this reportas 
a water system that reported contamination in more than half · of the · sampling 
intervals. since the hazardous·•· contaminant. testing program began. Morris. County •. 

· the county with the largest number of :public community water systems along with 
Sussex County,.· had the greatest . absolute number of. water suppHes with pre- · and 
post-MCL persistent contamination. 

. ' ,. . 
The Institute is currently evaluating recent toxicological _data· to detennine 

if the MCLs · adopted by the department in 1989 are based on the most current 
information available on· the health effects ·· associated · with ingesting these 

. chemicals in drinking. water. · Analytical method validation and treatment dl:lta . h.ave · 
been evaluated for the. :remaining contaminants on the 2a . list so that MCL 
recommendations may be issued for some of these. contaminants in the near future; 
The Institute has 'also developed a "2b'' list, a list of · additional .contaminants 
found in New Jersey drinking waters for which concern exists regarding potential·. 
human health effec;ts, and for which analytical methods are available. Specific 
recommendations for MCLs for most of these. contam:inant:s · are currently ·being· 
developed. · The ·Institute will. also continue its work in identifying. new 
contaminants for regulation in drinking water. The department currently has a 
number of standard setting-related research projects \lilderway, to support the work 
of the Institute, such as developing methods for the determination of disinfection 
by-products and investigating .methods for· determining practical quantitation 
levels without performing extensive interlaboratory studies... Currently, the 
processes used to develop MCLs fot the hazardous contaminl:lnt testing program are 
being applied to additional water quality p:rograms thr9ughout th.e department. 

Since · its inception, · the hazardous contaminant testing program or "A-280'' 
program (named. after. the legislation amending the N '. J_. Safe Dri11king Water Act) 
has provided protective guidelines·· for . New Jersey regulators ,to evaluate the 
qualJty of drinking water throughout.the state. The·ultimat~ goal of the program 
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is to promote the delivery of safe drinking water and to reduce public exposure to 
health risks associated with drinking water. The following status report provides 
a more detailed analysis of how New Jersey's drinking water program has developed 
and how the department: and the -regulated communit~ has responded to the detection .. 
of hazardous contaminants in drinking water systems/. 
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Introduction 

A'-280 STATUS REPORT 
(1984 -1990) 

When the U.S. Environmental Protection Agency (USEPA} announced in 1982 that 
it would be several. years before the. agency . would promulgate regulations to 
control volatile. organic chemicals (VOC) .in drin:k.ing water, New Jersey was-already 
aware that VOC contamination was•. present . in some of its water supplies. State 
authorities recognized that a )ong history of high population densities coupled 
with intense industrial activitJes mad.e certain Sta.tewater.supplies vulnerabie to 
contamination. Several studies conductecl by the USEPA and by the New Jersey 
Department of . Environmental Protection and Energy's· (dep~rtment) Division. of 
Science and Research (DSR) documen~ed the . occurrence of organic pollutants 
nationwide (Westrick et al.,. 1984) and specifically in New Jersey's groundwaters 
(Tucker, 1981). The New Jersi:?y research study revealed the presence of generally 
low levels" of ccmtaminartts, primarily VOCs (Tucker, 1981). Concern over the 
length of time it would take USEPA to regulate VOCs in drinking water prompted the 
New Jersey Legis latu1'.'e to pass amendments to the State Safe Drinking Water Act. 
Designated Assembly Bill Number 280, the amendments provided· for development of a 
comprehensive statewide program to.regulate potential pollutants ·in drinking water 
supplies. In 1984, the New Jersey State Legislature adopted this bill which the 
Governor signed into law. 

The amendments, still commonly referred to as "A:.280" (P.L. 1983, c.443}, 
provided that: 

A. All public commun1ty · water> systems (PCWS) periodica'lly. be· tested for 
.specific hazardous contaminants; 

B. The Commissioner· of the department establish standards, called maximum 
contaminant. levels (MCLs), for organic compounds listed in.· the statute 
and for other contaminants likely to be present in drinking water;· 

C. Corrections be made when contamination in excess of the MCLs is found; 
and 

. . . . . , : ·. •' , , , 

. . . . 

D. The department conduct research activities pertaining to drinking water 
quality issues. 

The new law also esta.blished the Drinking Water Quality Institute ( Institute) 
and directed it to make re.commendations to the Commissioner. . The Institute, 
formed in 1985, . has the responsibility of developing .a. list of additional 
contaminants · for which· testing should be required; developing MCLs; r,ecommending 

• appropriate testing techniques and testing .. frequencies anc;I reviewing .the 
department'. s safe drinking water program, 

1 



>.· .... · Req~ired test. _in.g. £~1: a·. spe:cific li~.t 0. :f, 2_2_ .. · ha.· ar<i~~s· ·Contam•inants was :set·;.-· 
· . forth in Section 2a of the bill. and is-• stil.l co'l'mon~y caUed the n2a'' list .. ·· 

}Ti:rl;>Je -:l). . The, :second group of ;contliminants~. refer:~d -to _as the !'2h" list, · 
. :·· wa~ to,;l>e develop:ed .md ;w~s ~to lncl1:1d·e subst-anc~l.l~rely t<>:. fpuJ!:d i.n N~w 

Jersey .s waters; This h;st ;1s c:ompr1$ed o·f unspe, 1f1•~d pe;st1c1des,: syttth.et1c 
organic_s and.metals, ifor 'which MC:Ls. should als·o ,be dev~lop;ed-. . . . . .· . · ~-,. 

. I .. -, .. 

TABLE :t 

COMPOUNDS·F;;::::~:±:LY.REQUIRED 
1. Benzene . _ , . , . . ,-t~. < ~ethyl~rieCbroride 

<2;, · Carbon Tetrachloride. n.. Pply'ct:jlorinated Biphenyts 
3,, Chlordane ••' . 1 

• 12, ·, > Tttracnloroethylene 
4. ' . . -Chlordbenzene • . . .··. 13; Tfiphlqrobenzene(s) 
5 D.ichlorobenzene-($) . · .· . 14. 1 ,~, 1-~richloroethane 

. ,~Dichlotobenzene 15,. TflPhl;groettlylene 

·. ,,5; 
··.·.1. 

8. 
9;. ' -

. m-E>ichlqnpbenzehe,··•. _· · J6, ·-Vi"Yl:'(rhloride ·,·· 
-P-Dichlorqbenzene . · -t7. -X lene(s) - , - · . -~;!~g:~~::~::::;1:~e -. . , ., · 1 ~1t~e:8e -

ttans~1 ,2-Dichloro~thyl:ene · l p-Xylene 
(ci~~l,2-Dichloroettiylene1 , · · · , . 

COM~OUNDS,F~R WHIC~_MONITO~ING-1S N~T PRE ENTLY"REQUIRED -~ ' ... : . 1 ,.. ' . : ·~., 

. t. . .Ethylene.Glycol ' 4: -· rosene . .. . .. 
''2 . · Forn,aldetiydij •. 5, · ,' ett!~I- Ethyl k_etone_ •. 

· ·•-.• a:: :· •. .' , ll~Hexane . · • · • · · · 
.::: . i ', . . , .. ;_':,/:(',-' 

1 '':-1?nitoring for cis-1,2-clichloro~thylene was not possible until t e_ U1EPA.500 series methods :bec~me 
ava1labte In 1.988. _-.· , - _ . . . - . . .. _ _ . . 

• I • • 

. Froll!- '1985-1988, 1 the p~ogram ·operat~d--with in't rim,···guidelines for the 
. contaniiJ:iaiit.s' that w:er:e. developed, .based upo11: in . rm~tio.n availa~1:e: from tlle , .·.· ,i:1.~~:t::;;;;;:::f:!~s::-.w!~t J'.~:~:r:f:;~/989, MCLs .. f r .. s'ixteerr :of> tq~. b1ehty-two.<' 

: . ;T 
:t,-. 

{ :> Th:ts. · ,- :r:~'.port , ; a:ss.~s~~~ t.h~/_ effectiv,eriess : the( _A-.2·so program-- by 
eyaluattng '.the wiiter qualify ,dat:a 'coilected sine · tlie progr·am began in. 1984,. 

•, ·Sey:e:r:!_l q~~~tioits wiiT·be::~d~r,;~Ssed iby. this: repott.j What' do•,the, da--ta, ·re:veal -
··. • ·.· ,apgu,t:, t,he ·safety of I N~w .Jer,sey ;!:i -public; water su~pli~s?, What ha~; ·tli,e .p:J;ag~.a111 

· •disco~ered, a.,bou:e. th~ occurrenc~<-of s,pec_:i,fi·c toxid<cirganic. poqutantf'} in';tp~se. 
-s:uppli:e:s?>How w~tl:do the purvey<;>rs o-f public W.r1tedsu,pplies··,~omply ,wtth.tihe-
·,m~.n~t.:~.--•.r. in_g: >~ro. 8ram? , , #ow-. do.· th. e.··· adopt .. e. d. M. C .. Ls·. _co.in ar~ to.< f.e.dera: 1_ · S:.tan., -dard:s .or 

. r~co111111,e11dat1:ons? · .. :c.ap ... commercial. laboratories a:d,qt1ately test , fo:r-._ these 
·coinpo\i.hds.? . · Is the;· ·drinking. _wl;lter, quality imp ovirig· bll.sed• on tha!:i;e/dta,ta?· 
:~:.::~;;re ·can be don¢ to 'ensure 's.afe drinking atdr for the pUi~'lic . :fri ·Ne, 



SECTION I: HISTORY AND DEVELOPMENT OF TIIE A-28O PROGRAM 

L LEGISLATIVE I)IRECTIVES 

A. Establishment of the Drinking Water Quality Institute 

In order to provide external recommendations to the Commissioner of the 
department on v_arious aspects .of the A-280 program, the amendments established an 
advisory group to the department called the Drinking Water Quality Institute. The 
Institute was charged with providing recommendations for the following: 
development of. MCLs, development of the 2b contaminants list, evaluation of 
appropriate analytical testing methodologies and review of general department 
activities related· to the safe drinking water program. The amendments provided 
the Institute with the technical services of the state agencies (including the 
department and the N. J. Department of Heal th (NJDOH) ) and other commissions or 
agencies. 

As provided by the statute, the .Institute is comprised of. 15 members, six of 
whom are ex officio representatives of the department, NJDOH, and the Water Supply 
Advisory Council, and nine of whom are appointed representatives of the water 
purveyors, the· academic scientific community and the general public. These 
members are appointed, three each by the Governor, President of the Senate and 
Speaker of the General Assembly. Initial appointments to the Institute were made 
by January, 1985. A listing of the current members· of the .Institute appears in 
Appendix A. 

The first meeting of the Institute was held in March of 1985. Meetings have 
generally followed a monthly or bimonthly schedule. Three subcommittees. were 
established. The work of the subcommittees arose from the need to develop 
information in three critical areas for MCL derivation: health effects, 
analytical quantitation limits and the capabilities of current treatment 

-technologies to remove contaminants from drinking water. 

·The three subcommittees and their assignments are: 

1) . Lists and Levels - development of health-based MCLs for 2a list 
contaminants and identification of additional hazardous. contaminants 
for inclusion on the 2b list. 

2) Testing development .. and assessment of appropriate analytical 
techniques with reliable quantitation limits and determination of 
testing frequencies, 

3) Program review of department activities 
accordance with the Safe Drinking Water Act and 
water treatment issues. 

undertaken in 
consideration of 

The current focus of the Institute is to continue evaluating appropriate 
testing methodologies for the remaining 2a list compounds for which it was not 
previously possible to develop MCLs, to develop MCLs for the 2b list compounds, to 
review the MCLs _previously promulgated, to evaluate recent standard setting 
activities at the federal level and to review and incorporate research findings 
into the water quality program. 
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B. Development ,,of M(i:Ls · .. j·, 
. . The. Institute based the .. dev.elQpment of MdLs ,o thtee basic f;ac:bors : lJ health 

. ef.fects· c,ons±der:ations., .•. 2) .t~e availability I . ard •capa?iUty .of testiilg 
methodologies and 3) the capability of water. treatment techn1ques. An extensive 

•·. . ··. • . . ·. . . . . . . ·.. .· ... · ... I . ; . ·. . . . discussion on the •qppl;i.cation <Of thes,e· conside:r;at:ions ·to each of· the ,2a list 
contaminants. can be·. found in the institute's. ·. · idoc.timent entitled "!!Maximum 
Contaminant Level 'R~comllleridations for Hazardous Gon~amin..ints· in. Drinking·· Water'' 
dated March 26, 1987. (N.J. Drinking Water Quality Ipstitute, T98T). A specific 
discussion on the determination of testing methodplqgy capabilities has also<been 
previously described (Oxen ford et al., 19·89). 'Illie '-<~ame approaches described in 
the Tns.t:itut,e document cqntinue .to be used<by each sub,comni:ittee. · 

The Institute developed MG:Ls . for 16 of the contaminants 011 the .Za list in 
1987. 'Because no .adequate standardized ,analytic a ln~thods were availabl.e .for the 
.remaining six compcpunds, it was 'not . pogslble,,, t9I derive an MCL. for these 
Contamin~nts . The .. MGL's . recomlllended by. the Inst rture are . pres~nted :i:n • .. Table :2. 
The deputment . adopted the recommended MGLs. with tlwo ~edifications '. The Institute 
pre>posed an MCL .. of 5 11g/l for >vinyl chloride baskd· dri analytical· 1imitations for 
reliable quantitatio;n .• and .6 . µg/1 . for . parB-dichlJrob~nzene.. : Shortly thereafter' 
USEPA established an t'1CL of 2 ug/1 for vinyl chlprid!e and the caepartment adopted 
this .stricter stand~rd in accordance wj__th ·· the Jfede'I'al and State Safe Drinking 
Water Acts which require that sfate star1.dards he ,~ti ieast as. stringent. as federal 
standards; USEPA also r,eleased addi1:ionai inform~tioi:i hased on the he·alth effects . 
of para-dich1orohenz:ene, and the USEPA's evaluation bf the weight-of-,evidence< of 
th:.e carcinogenicity pf . this contamiru:mt. The·· .depal'.'t~ent concurred with the USEPA 
evaluation · and adopted bY . reference the . USEPA sHmdard of · TS ug/1 for the 
contami:ilant (refer to Table 2}. ··· I . 

. . ·.i,'" i 
. I . 

As :required by the A-28,0 legislation, the<human health..:hased levels which were 
developed are .concentrations .which .are.·inot .antk±Jate~ •. t? :result· in adverse health 
effects after a lifetime.· of exposure ·for•. non1-ca#¢.inogens and .• concentrations 
anticipated to ·result iri no greater than one in· onel .million addit:i.onal · lifetim.e 
cancer risk for carcinogens, It should be r1cog*iz~.cr that' < !n order to he 
pretective of public health, cons·ervative appr9acl;ies a.nd assiunptions wer,e used· to 
develop these levels and that. an asguirlption of lifetiime exposure to. these leve1s 
was utiJized. . F?r t;hes e reaso?s' . e~posur~ to conlce,1:1r ati?ns a.hove the MGLS>· whid1 
may be detected 1h w1ater supp hes .does not necessarily repref;ent an actual ccmc:ern 
for potential human··health effects. IndividuaJ hJaJ.th-hased· support documents for 

'_ _. • ,._ ' ,· • • • ' C •• : C: I .. ' , ·,, I . _--,'' .. .. - :- . . . : · . . . . ' . . . . ·_-_' 
ea¢h of. the A-"2:80 1 contaminants are . included ip. :Appendix .· iB of the Institu:t:e 

. rec;ommendat,ion doc~ment. {~ . .J. Drinking_ Water' Qujali~y . Institute, .. 1987). .. ·; ... · Th~se 
documents. include· information on p<>tentrnl .. adve,rse health .effects· associated with 

. e~posur:e to various ;1:evels ,nf the A-280 contaminants. j ·.· ·. . ·. · . . · 
•• The MCLs ,adopt<,; !;y the depa:~m<int for four~en i9f Jhe 2a !fat 00ntaminaJ¥ 
are currently more stringent than sthe MGLs ·. e·stalbl:fshed :by t:he- USERA. Dil:i,gent: · 
efforts to meet the mandate within· the A-280 ame!ndments, 'which set the MCL g<>al 
for a contaminant, classifted_as a c.:.i1:cinc,gen at Jan !.e,ccess cancer . ris~ 1ev~1 no 

•·g···•.··.r.·.··.· ... ·.e.· ... ·.a.t. e.·.r .... ·.tha·n···· o.·ne ... ·· 1n·· .. ·.O.·,.·n·.··.··.e.•··.··· ... m. 11.· .. I.· i.····.o.·.· ... ·.n ... ·.··. ·.··(· 1 .. 0··.· .. ,·.···.·.).·. ·O···v.er .... •· .... a ..... ···.1•·.·1.··.··.f •. ·.··.e.t.·.·l.·•·m .•.. · .. e····.·.·.·.···>.e.· •. xp .. o·s···u.·.r ... ··e ..••... ·.•w .. •.•.e .. r•·.····.,e··· .. ·.·.·.·.·. a)1>·r··•.i .• m····.ary ......• reason fo~ many of the stanaard~ to be l?wer tl.!?n those 0_1,, the USEPA, ~hose stated 
target risk range ,for carcinogens 1s 10 · to j 10 ·· . .. ·Analytical method 

. limitations prevente:d t!,iC' department from settinp the MGLs for a number of the 
:ontaminants . at the . 10 · ~evel._ !'gr ~ost of these contamin•a~ts, the MCL was 
i.nstead set . at an approximate 10 · ·.. risk leveL ; i These stricter N~w Jersey 
s.tandards are achievable. by the vast .. majority ot NJw Jersey water· purveyors a:5 

I 
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TABLE 2 
. . 

INSTITUTE RECOMMENDED-MCLsFORTHE 2a UST CONTAMINANTS 

Contaminants 

1. Benzene 

2. Carbon Tetrachloride 

3, Chlordane 

4. Chlorobenzene 

5. o-Dichlorobenzene · 

m-Dichlorobenzene 

p-Dichlorobenzene 

6. 1,2-Dichloroethane 

7. 1,1-Dichloroethylene 

8. cis,-1,2-Dichloroethylene 

9. trans-1,2-Dichloroethylene 

10. Methylene Chloride 

. 11. Polychlorinated Bipheriyls 

12. Tetrachloroethylene 

13. Trichlorobenzenes 
14. 1,1, 1-Trichloroet'h;:i,ne 

15. Trichloroethylene 

16. Vinyl Chloride . 

17. Xylenes (total) 

Institute 
Recommended · 
MCLs (ug/1} 

1 

2 

0.5 

4 
600 

600 

6 

2 

2 
103 

103 

2 

0.5 
1 . 

8 

26 

1 

5 
44 

1 The final MCLs can be found in 40 CFR 141.6L · 
2 No.MCL proposed or finalized. 

N.J. Ado~ed USEPAFinal 
MC Ls '(ug/1} MCLs (u /1) 

1 5 
2 5 

0.5 2 

4 100 

600 600 

600 -2 

75 · 75 

2 5 

2 7 
103 70 

103 100 

·2 54 

0.5 0.5 

1 5 

8 704 

26 200 

1 5 
2· 2 

44 10,000 

3 NJ adopted the Institute recommended MCL of 10 ug/1 for the total of cis- and trans-1,2-
dichloroethylene. Initially. these isomers were. reported as a combined. analytical result: . Although· this 
combined MCL is still _in effect, the isomers have been report~ S!:!parately sinceJ988. 

4 Final MCLsigned by US EPA Administrator May 11, 1992. 
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deniori~trated. by the 5ample ~na,lysis i!-eirnlts 
•·, . 

in Section JI ,of. this 
i:report. • I ·· ... \/ . . . •r ... ·.···· . 
. After' completing this phase of, its 'work, .t e Institute h"s cont.fa.tied efforts .. 
,tow~rd. ·:the est~blis~~~t o,f ~-tandards;: foi-,flle __ re+ain±ng ,compounds, t~fough'' t·he < 

, . effor-ts of. its sub~ommi ttees1.: ·. .To, . date, ;t~e ·'· 
1
is;:t~ and Leve1s ,Sul>c°:~m1ttee, · has ... · 

· pre>posed ~health?ased MCLs for four of_ the ~e!i!aipi_ng1 fiye_ 2t1 l~st cornpouncf:s (refe;_;, . _. •~ 
. to Table 3}; it was·. recommended that .the relain;n. g · cont~minant, ... ¥el'.'~S~n~.' be. ,· 
•removed from the 2a list. .··. : I . . .·· · · ... ,., · · <, . ,: : · 

The Testin~ Suqcoinmittee :recommended :that th '.debartment' s D;LyJsiqn oLS~ience ' 
and Research sp¢risor research st;ud,ies to devel p lideqt:i.ate testing 0niethqdologies 

·for: the_ remaining: 2'.a ~.contaihinants, . !,.n. outs'de, [consultant to the . de:partnie:nt. 
conducted the_ init~al develoi>m,~nt · and: evalu1tfon P,f::Japproprit:1t-~,:a11.~lyt:ical methods' 
and validation studlies lrave been cqr;npleted (Warner, it al: , _198_9). . ',. . 

As nia11dated by; t;h~ •• A:280 ~mencim~nts; ' the eHa~:tmeni: is 'developing a s~cond' 
l,.ist of contamin~ts called the 2b list.,,, .· .. Pres~ntly, there 'ilf Jl ''workirig )i!fl;: 11 

. ,, ' . ' •· ', '•" ' ' ' ' ' ' ' ' " ' " ' ,.1" . ', ' ' ,, ' ,·' ' 
con_sis~ing of_ s.ix ~ontamiriants which i!; b.eing_- c. s:J_qered for iJ~g11lation .. Many· of: 
the chemicals th.at. th~ d~partn;ient Jnyes~igat~d ·. ;9r, ~nclusion. oij:/,,the :2,b · l~!;t •were·> 

.. ~ricluded .iri a: USE.PA· proposal; £pr 38, or,gatiic •. a,n .. ·· in~Fganic .. qor,it~ininants plibl:i,sh~~L ·, 
in 1989 and aq.opted in 19n {federal Register, ll89; "Federal,,,, Register~ 1991), 
Table, 5. J>resents · th~·~,,c,iirr~mt, . status_ of 1:hes·e cor:t&m1ina~tS.: 'The Lists ~~Levels 

. Subc~mmittee h~s ' 4ev;f31og~d healtll-;based ~CLs ror; ': ~11 _ :,rs.ix com.P?,unds' o~i ·the,ir . 
working list,, The: Testing Sub_co~~:(ttee h~s. al~p 1~entifi~d:, te!;ting. -lll_~_thods 'fOi; , . 
e.ach of· the contam:i,.nants. ·• A.s indicated ·on Tab1l. 4, i fou.r' of .the. contamrna:nt·s m-a,y · 
b' e·.•·ana'i.yz_ed usin' g ~SEP.A_.llp' 'pr~ved···· ... · 500 series (d.rf ki.·_n··• $ water .. )'J11et,hods; ' Th.: .. e.' 'T~sting · .. · 
Subcommit•tee . has 1 ····det_e_rmined that. the· .. ·.• best·. . methb~s .. Jor / · Bf:lalyzing .. ··. 
2.,·4, 6~trichlorophen~l. are . USEPA methods . 604, ··. 62~· ·tilld > 1625, . originally deve1oped . ·• 
for the im:alysis o~ wa:~t(3water. · The Testing Subcom#t~e._ha$ a)so ;determined that, . 

. t,he. contllmina. 'nt ~e~h~l · tertia~. y buty' 1 e. t.l)er.· ·.c.an_· 'he.· .. ·. bn.aly.'zed ·.by.-.· .. u.~ing .tr': u ... ·s.E'r~.: .. •.5 .. ,·o .. O.·· ; · 
. seriei; -method:.· . H~w:ever, this co:nt·am0ina;nt 1~ · curtehtly.,: not · an,. USEP~ ·· approyed. · .. 
. lli,la~yte_ for the :50,Q ·'seri~.s _methods: < The Progra: §~bcomli;iittee if .reJieafchln~f ,the · , . 

. _· c·a. pabil. i·t. y o·f. tr~a~ment t~c,hniques ti> remove th~se I con,tami:1:1an}s to the ·.level of 
tli:e h_ea1th-bas~d MCl,s ;. ! ·· · ·. · .· ·· · 

· iC. E~tab~is~ent ~t !fonitoriiig :Requ~_r~~ts .. , 

Iri. aecofdan.ce. twith the ·mandates' oJ the -2aJ amendinents, •.· the ,depa·rtme~t ·· 
develop.ad p'~cr:iodic festing requirements for th~' a List e:orit:amiri,ants ... R~gulations ' 
establishing the. lntex;f:m· 'Testing· Schedule :for. 16. of. !the, ia list ,contaminants 'Were 
::adopted by the Com\Dission~':r in· Augu~t, 19,84 ·c'N:J .• Alc: ):10;.;.Tu4.i et ·,seq.}~ 'The:. 
regulations require<i 'a~l ;public community- .w,ater systems to cort9.uct in:f.tiaf tes_t:g 

· hy. Jamiary 9, ·'1985·. ( ·Repeat '.'periodic, testing i,S .·.· The A"'.·2ao.·$11¢nd1i!~nt$ . . . . . .. , ., . . . . . . ; . . . . . • ... . .. : I" ... : . , . , . .·. '" . ,, . . 
'provide the tlepa.rtm\erit with the -dts·cr;etion tp increlise or decrease th.e frequency•· •· 

. 0£. tes·t±ng .on a , casierby.:.case ba:s is, ·. Th:e, A ,;.zso a~end~epts, alsi>':~e('fufa:se ·,,:the'·" ·alifiua.l · .. •.•, ,&,· 

nioriitoring :of -the · ·substan,ces identified as t e .. · -\~;b , list when> that- . list ·,ls 
e.st·ablished b,y regµlation.• .. J 

<, 2. REGULATJONS \ 

.·_·.· :,;:. The···.l'fCL.···· regu·l· atk~_ns····· for th.e·•.A-2. 80 pro. g~am. ·. a.1 .. e ·:c~n. 'ta··. in.ed. i.· .. n .. N. : .. J:. •. A .. C .. · 7:10•.· ·~1.6.· 
!1tese regi;llations,, ~h~eh became ~ffect.ive J!lnmiry ~' \1989, also contain proc,~dures 

· for ~etermining MCL!, v-iolat~m1s and ~equired act ens j tcf 1>:e taken. _bt public water_ 

6 
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TABLE3· 

PROPOSED HEALTH-BASED·MCLs FOR THE REMAINING 2ai LIST CONTAMINANTS _..... . ·,...:_ 

Ethylene Glycol 

Formaldehyde 

n-Hexane 

· .. Compound 

Methyl Ethyl Ketone 

·Kerosene· 

Proposed· health-based MCL 

290 ppb 

0.65 ppb· 

33 ppb 

270 ppb_ 

. Due to its complex composition, no 
specific. health~based MCL courd. be 
developed. The Institute recommended 
deletion.of this mixture from .the 2a list1 

, Monitoring for kerosene will be addressed lhrough the regulatiCih of two of its key coniporieiits: . benzene 
and naphthalene. Benzene; a 2a list contaminant, Is currently regulated .. The Institute is developing an 
MCL recommendation for naphthalene, a 2b working list contaminant (see Table 4). 



-- -- C:ontiunrnalits --
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purveyors. ih the event of° a violation. The regulations also provide for penalties 
and civil. eourt actions •. for violations. 

A. Laboratory Certification Regulations 

In order to promote accuracy in the. monitoring data, the Bureau of Safe 
Drinking Water (bureau) accepts only those analyses . performed by laboratories · 
certified by the State of New Jersey. The certified laboratory may only submit 
drinking water test results analyzed by· using the analytical inethod(s) ·. for which 
it is certified. The Regulations Governing Laboratory Gettification arid Standards 
of Performance, N. J. A. C. 7: 18 et seq·. , specify which USEPA methods are to be used 
when analyzing drinking water. samples. Any analyses conducted and reported to the 
state by non-certified laboratories or · by certified laboratories using 
non-certified methods are rejected. 

Although the actu,al number of laboratories certified by the Office of Quality 
Assurance (OQA) to perform A~280 analyses has varied on a yearly basis, the number 
of available certified laboratories has been considered sufficient to me'et the 
needs of the A-280 program. During the in:Ltial round of testing· in 1984, eight 
laboratories were certif,ied to perform A:-280 analyses.. For .the sample· analyses 
conducted in 1990, 28 laboratories performed analytical work, with· riirie 
laboratories conducting analyses on about 75 percent of the total number of 
samples analyzed. Currently, 80 certified laboratories are available. 

Audits conducted early in the·· program identified some deficiencies in · the 
analytical methodologies, documentation practices and quality control procedures 
used by the certified laboratories. The department undertook a variety of 
measures to address · the deficiencies. Laboratories were instructed to 
consistently use specified- methodologies. Unannounced on-site audits of the 
laboratories were conducted. A data form requesting that laboratories report 
quality control (QC) parameters was developed · iri order .· to evaluate ongoing 
laboratory performance .. Prior to January 1989·, the submission of QC documentation 
by the laboratories was voluntary sirice regulations did not :i:'equire that this 
information be reported. When the final New Jersey MCL standards went into effect 
and the drinking water program switched froin using USEPA 600 series analytical 
methods to USEPA 500 series· methods for VOCs, QC reporting became•. mandatory for 
all analyses. The QC form was redesigned to provide a greater amount of detailed 
information on laboratory performance: 

Prior to ·required QC reporting, laboratories were · using · many different 
techniques for developing and reporting MDLs rather than using the recommended 
statistical determination found in 40 CFR 136, Appendix B. The range of reported 
method detection limits (MDLs) for the volatile organics during the two rounds of 
1985 testing was generally o. 2-2 ppb (Krietzman et al., 1987). Subsequently, 
laboratories have been directed to calculate and report their MDLs using the 

= statistical procedure in 40 CFR 136. :Review of the required QC documentation 
submitted with the first and second rounds of sampling.collected in 1989 indicates 
that the certified laboratories ,are able to meet the USEPA 500 series MDLs. of O. 5 
ppb required for VOC parameters.· Some laboratories are currently reporting MDLs 
for VOCs as low as O. 01 ppb. · 

Two !other factors are also believed to influence the MDLs. First the new 500 
series tjlethods,. although comparable to the 600 series methods, contain analytical 
modifications in order to detect. low level contamination in drinking water which 
has resulted in lower MDLs. Second, the laboratories have become more proficient 
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in perf()rming . these ianalytical, methods oyer 
are reporting values :which reflect a greater 
of iow level contarnin,ants. . .. 

· Tes:tingFrequency R~gtilatiori.s 

. ··. . i ... · . . .. ,· time) 1 ·.·. As a result, the 
.sensit1•· iv~ty in detecting 

. . I . 
, . . 
I 

laboratories 
the 'presence· 

'the A:-280 arnendm~r1ts r~quire the collection of samples from public community 
water &ystems semi..;.am1ual1y during periods of reipresentative demand. The 
a:mendmen.t~ also prpv4dethe department with the di~cretion.to increase or. deCr~ase 
th~ frequency of•tes1i;ing on a case-by-case basis. ! Acqordingly, the departmentha.s 
es~ablished testing , regulations ... based on a numli>er : of .. fat tors. · ... The periodic 
,testi,rig freqmmcy reiuirements f9r the 2a list /;i:e I basled on wh~tJ1er , or 110.t a given 
pub1ic water system bulk purchases water or has :tts own source>and the s.ize of the 
population it serves .i All public c;omm11nity water ~yst!ems with their Own .source of 
water report sample 4nalyses twice each year, once! during each six-month submittal 
period. /The testingi interyals a_re f·rom January ·~. t6!

1 

June q°' and from July J to 
. December 31... Small systems which serve les~ tt, an i5 ,HOO people may apply . for 

,r·.·.·.ed ... uce. g.··. •.~ampl. ing. fr···e .... q. ue.·.· ... nc·y.··· . ~f .... ·.· .. non·e·. o.,··£ ..... t·.···h. e·.· c .. o.:1t!m··.·.i··.··.n ... · ·.· n. ·.•.t .. si.·. h·a·y····.··.e ... •··.··. ·b• e.··. e. n .. ··· ... de·t·.····.e ...... ··c .. ···.·t.·.··.·.·.e.·.· .. d·.··• in .. .. t ... h.·.· .. r··. ·e·.•e.·· consecutive rounds q:f sampling. Systems which. ha, e bken granted reduceci sampling 
by t.h~ bureau .submit· ·analytical results once per i year within the first ·six:-mon.th 

.submittalperiod. ·· .. ! · ..... I · 

I . I 

]3ulk purchasers donduct periodic tests. according t[o the size of ,the population 
they se:rve .. SyStems ! serving. greater than 50,000 tesioents are required tO report 
sample analyses twiqe each year, once during eJch :six'."morith i;;ubmitta1 . period, 
ThC>se systems. serving between 5,001 and. ·S0,000. re~idents submit test· results once 
per year; Smaller s!ystemf serving a populatiqn of l~ss than 5 ,ooo people report · 

I I . . . 
0J1ce every three year!s, I 

. ' 

Purveyors submit! the results to the bureau j for! review. The :hure&u also 
coriducts. spot. check 4,nd veriHca:t:.io~ sampling to:: y~rif y the, levels of .contaminant~ 
rep9rted by the publ;i:c water . Sllppli~s . ( see, S~ctiom u .. 1 .. ·. F and DJ. .. Analyses of 
over nine thousand fa,nples .have been: submitted to. the bureau since the A-280 . 
:pr<>.gralli bega11. · 

i ., I 
.. i 

i 
··c.. MCL.··.Regulatlons 

. . .L . 

As previously d~scribed, >the Institute submittJd to the Commissioner 
report ''Maximum Gontiam.inant Level , Recqmmen:dati6ns fok ·Hazardous. C:ontaminants ·• in 
Drinking Water" in 1987 (N. J. Drinking Water Qµal:/.ty. institute, 1987) .. Effective 
January 3, 1989,, a#er publication in, the State i. Register and li public'. comment 
period,. the· regulatic;ms estab1ishing f:ina1 standarps Called MGLs for,.16 of the 22. 
cont:aminants on the ia dist ,were adopted by the Commiksioner... A. d.iscussion a,bout 

. th,e development of M~Ls cari he found ,;in Section 11.l, Bl. for reference, a list qf 
. the 83 contaminants now required to be regulated I by. US,EPA according to the 1986 
:amendments to the 1,ederal Safe Drinking Water jAct) the USEPA drinking . wate.r 
priority Hst, curr~nt USEPA. standards ancf prop6se&. USEPA standards appear in 
Appendix B. The dri~king water priority list is J li~tof contaminants whi<:h are 
known or anticipateg to ·. occµ:r: in public water I systems and which may reqllire 
regulation under the Federal Safe . Drinking Wate,r Alct. USEPA is required to 
publish proposed MCL goals and MCLs for nci les~ than 25 contaminants on the 
drinking water .priority list . within 24. months I of>,publication; ... New . Jersey 
regulated compounds (2a list) and New Jersey compb11t1Js to be regulated (2b llst) · 
also. ·· app~ar 1n Appendjix B: 1.. II 

,,· I 
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<i. INTERIM STANDARDS (1984-1988) 

A. Interim••·.Action Levels 
, , 

,• . 
Prior to the• development . and adoption of the MCLs in January, 19:89, the PCWS 

with detectable levels of the A-280 · contaminants were classified according to 
"interim action· levels" presented in a document entitled 'iDrinking Water Guidance"· 
developed by DSR (formerly the Office of Science and Research) and the Division of 
Water_ Resources (NJDEP, 1986a). The . !'Drinking Water Guidance!' provided an 
adffiinistra:tive mechanism -for the Department to respond to the levels of hazardous 
contaminants reported Jn both commi.mity and ·non;.,~ommunity drinking water systems. 
This document updated a draft · version that · had b.een used Jor most of J985 to 
assess the test results from <the• initial round of A-280 testing and' some of .the 
periodic test results. Appendix. C contains the .action levels that were used to 
assess contamination in drinking water prior to January, 1989 when the MCLs went 
into effect. 

. .. ' ' . . - . ' . . 

All test results above detection limits were evalUateci .and placed into one Of 
four·· different . levels . of response. · . The levels of respo11se were based · on 
health-based numbers developed from Suggested-No"'.Adverse-:,:Response,-:Levels . and · 
Recommended Maximum Contaminiu:it Levels published by the USEPA. · The majority of 
the supplies with detectable levels . reported ·· v.ery _· low · concentrations ancl were 
classified as Level I. No additiohaL action other · than continued periodic 
sampling was necessary for Level.-~ water supplies. 

Level II results prdmpted an intermediate_ action __ level. · In_these·situations, 
the Department _.conducted immediat~_ r~sampling qf the•. purveyor's sampling points 
and nearby sources of supply to confirm .the presence o:f the coritamination ... All 
confirmed Level II systems were advis,ed that. the _ levels .of contaminants found .were 
not desirable in drinkingwaterand that the source(g) res,ppnsible for the levels 
should nbt be used if other sources. · of more acceptable quality were readily 
available. _ These _purveyors· were encouraged, but: not ordered, to take 11ct::i,ons to 
improve delivered water qllality. Monthly purveyor monitoring ancl reporting were 
required in each confirmed Levei II case. · ·· 

Level III included those results. that the Department determined to. warrant 
mandatory action. After conducting resampling, as in ~eye1 IL cases, . any system 
with a confirmed·Level II1 resi:i1t was informed that the level of contamination was 
not acceptable in dririkfog water and that corrective act.ions had to be implemented 
within one year. In. addition, monthly monitoring and reporting, and quarterly 
reporting of progress for correcting the problem were required. 

Level IV results after verification by the ._ Department 
action to prohibit use of the water for potable purposes. 
would be to take the affecte,d well out of service or to use 
or interconnected supplies;· A description of Level III 
presented in Appendix C. · 

B. Purveyors' Response to Contamination 
, , 

required immediate 
A. typical response 

alternative supplies 
and IV responses - is 

The vast majority of systems repor:ting A-280contaminationuse ground water as 
their sole or partial source of supply. Early in the program, contamination with 
the A-280 regulated compounds was detected'• in ground water sources only, although 
a few surface water supplies have recently begun finding low levels of the VOCs in 
their samples. On the rare occa.sion tha.t . Level IV conta·mination was reported, 
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i 
purveyors responded by immediately taking_/the af:f i ctep well.s 0ut· of service. T1;1e 
wells were resampled by the purveyor and the bur~au fo con.firm the contaminant s 
concentration. . All· but one PCWS reporting Level IV contamination·· were a.ble. tq 
provide an alternate supply either by switchiiig to another well or via an 
interconnection with another water supply. . The I re~ain:i,ng water supplier which · 
serves less than 16!0 people did not show MCL v!iohitions in subsequent testing 
rounds despite Level IV concentration reported in late1988. 

- · .... · ./ . · I i · . 
. When the presence of Level III contamination iwas! confirmed, the purveyor w_as 

gi:ven one year to i:nsta11 treatment · or switch to j an: :atterriatfve source of water. 
While operating under .. the·in:terim gUidelines, reglilat~ry procedures were.such that 
the. department. did riot· have .... full enforcement ·9apaB±1±ty. · Most purveyors ,however,· 
responded td the contamination by first identify~ng the source arid extent of the 
problem, and then deyeloping long-term solutions. [ 

1· 

Initially, syst~rils reporting Level .II contamination were. slow 
c6rrective action; ·. Many systems would reportl Lev[el II contamination in one 
sampling period and ~evel I :in the next period. Until the Institute published its 

·recommended MCLs' m4iny. systems ,appeared hesitantj ·. t{':! invest in costly iong-term 
. soJ11tions and prefe~red to• wait until it .i bec.~me JevJ~ent · that cor:recti\Te . actions 
would he required. j Prior to the MCLs taking <effec~; in/January 1989, <commonly 
practiced solution.• to the problem of reducing thcl pt~sence .· of low levels of voes 
w~s to ·. blend water. :front different sources. ·.. Howrveri, in. vie~ of . the· .. tremendous.· 
amount of water needecl to dilute even low levels ofi ccmtamination to. aeceptabl~ 
levels, blending is no longer as viable ·ameansJJ.f ~chieving compliance with the' 
MC:Ls as . treatment. i Although sorµe blend:(ng. still · occj11rs, remc:;,val of contaminants 

i·'.·· •. s ... • .. ·.•·.a·t···•.· .. t. a .. ··i·n··.ed. almost .. .. x.··cl·.usiv···.·~.l. y·.· via ai.r ..... s:.r'i. pping··. a ... ~. ·•·d•.··.•/i··i• ... ··o••.·•· r gl"anu.· lar··· acti·•.v.ate·.·•d· :.a· ... r. b. o .. ··• .. n 

~~::~~t: r:::~::. : .. .. 7 p .. :. :c ... ·:. i•: .. : ... · .. ·.r. ·.:·: .. ::or·c•.·o.n···:.
1
.·e·.· ... d.p ~.o::: ... ·.n.: .... l !I.·.r ... p ... :.:. 

0

. ·.···.::.t.·. t·a.· .. ~.:.n· ... ::: .. : .. ·.n•v·d·· .... ·:·l·d.

1
.· ... :0·

1
······· : .. ·.·.·. realize. 'the need tp address their problem .. · .. / or , example, under the · interim 

guidelines, Level i contamination·•· did not requ]ire i,actions beyond random spQt 
checks, yet for six of . the . fourteen .· contaminants covered by . tb,e i i,nterirn 
guidelines, the r'a11ge pf concer{tratibns classHiec!l. as! Level T were above the 1989 
MCLs. The six contaminants were: trichlor6ethylerie, .... · 1,1-dichloroethy1ene, 

• ·•.. . .... · ·. .·· : . . .· • .. ·. . . I • •: ,. . .·.· .· : .• . . . . . 
trans-l,2-dichloroethylene, methylenechloride, chiord/ane and xylenes. 

I 
' 
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SECTION II: _COMPLIANCE & WATER QUALITY DATA 
1. MONITORING REQUIREMENTS;ANilCC>MPI.lANCE 

A. Evaluat_ion of Saniple Submissions ' 

In order to comply with the A-280 regulations, a· PCW:S must perform the 
fo1lowing: 1) collect sall)ples as requ:ired, 2) have the Sl!-mples properly analyzed 
by a laboratory certified by the State of New Jersey, 3) submit results within the 
required time -frame to the department and 4) have no confirmed levels of 
contaminants greater than the MCL. The level of a contaminant exceeding the MCL 
is confirmed by avera"ging three ;check samples t11ken within a· month of contaminant 
detection-with the initial Samplea.s defilled by Subchapte,r 16 of N;J.A.C. 7:10. 

B. Compliance with Monitoring Requirements 

The bureau considered the response .of the purveyors· to the overall· monitoring 
requirements of the A~280 program from 1984 t9 1990 to he very good. -Although 
some systems have failed to _ report for_-- a_ given sampling period, compliance 
monitoring for these -new hazardous organics (86% - 93% of:aPCWS) is better than for 
some of the more traditionB:l sampling parameters'. Table 5 provides a summary· of 
compliance. _ The_ high leyels of cbmplillnce are attributed to a number of factors. 
Initially, the bureau publicized the program directly to the purveyors and_ to the 
local health officers in order. to acquaint both groups with monitoring 
requirements. Subsequently, the program has __ directly contacted the certified 

· laboratories who often assist smaller sys1:ems with meeting reporting requirements. 
These contacts have established a good rapport with the regulated community and 
those that serve them; 

Almost all sample analyses meet the qualifying cri,teria and are accepted by 
the bureau. During 1988 and 1989, seven purveyors _- used two non-certified 
laboratories.· In_ each case, the purveyors did not .realize the laboratories were 
not properly certified for A-280 analysis. The Bureau maintains a· violation 
history - for late submission and non-$ubmissions for each purveyor. This 
information is taken into accourit:whenevererifor_cementactions are prompted. 

C. MCL Violations and Follow-up Actions----_-

Each A-280 · sample result reported to 'the bureau contains analytical results 
for approximately 17 different synthetic _ organic chemicals. Approximately 98% of 
all A-280 analytical results reported annually to the bureau. are less than the. 
detectable level. - · · · ·-

As of January 1989, whenever an A..:280 sample exceeds an Met, three check 
samples must be taken by the water purveyor to verify a violation, If the average 
of the four samples exceeds the MCL (for averaging purposes, check samples 
containing nondetectable levels of the contaminant· are assigned the numerical 
value of one half _ the MDL), a violation fa issued and the purveyor is required to 
provide public · notification in accordance with the most current version of the 
Federal National Primary Drinking Water Regulations (40 CFR 14l. ~2, as amended). 
The bureau may require additional monitoring in order to establish the extent of 
contamination.. The purveyor has one year to bring the water.; quality · into 
compliance with the MCL - in accordance - with state regulations. If the 
concentrations of the contaminant are such that the public is exposed to an 
imminent heal th threat, the department may require the water purveyor to. promptly 
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. , TA~L_E 5 _,_. ·.·.· _ :-,::<! < _ . · .. ·. -·. -.. . -•. i 

.: ·: I NUMBER ·AND .PERCENTAGE OF RE I ORli'ING : . .·. 

PUBLIC COMMUNITY WATER SYSTEM~ e~ slM~~ING PERIOD 
I 

-1 . · ... 
----# of PCWS 

Period 1Reporting• 1- .· 

• . lnltial S~mple f 5?6 (91%) 

1 · · · \ 533 _(93%): . · 

, 2~8s 527 (92%) .. -· 

y, 1-8~3 
_·. 2~as . 

, I , 

·- 1-87 . ·, ' . 
' . 

N3f 
.. ··,I 

. I 

1-88 

. _' 2•8~·· 
-•1~8~--

_ 1-9() 

. 2-90 . 
' 

.567(87%) .-__ · .. 

447 (88%) 

,542 (89%) :. 
,. I : ... ''· • 

·. I 4.62 (88%) • 

534'(86%) 

483 (92%) __ -

535 (88%) 

455 (~7%) 
-- 544 (89%)<, .• 

426 (86%) 

I 
I. 

·_.·._ -. - .. . . - ·., -. i ': -, --- .. · .· ·-• -· -.·- •_-_ . . : I .-- . : _-_. - - ... · ·-. . _-
-·, Although the number of public community water systems has retna ned at approximately 635, the numt>_er. -.--

··.· ofsystems required to.·,repo~ in each semi~annual interval v;:tries de endi~g on.the m9nitoring regulations. •. 
-._·· - Water systems that total bul~ purchase water'and serve Jess than 50, 00 p~ople are on a modified sampling-· __ . 

- -· • - schedule a~ are srn~II :syste~~ with n~ histo~ of MCL violation~_; In I ene.rl, more test results are required · -
- to be submitted during.the !1rst s~mplmg period of each year. ·• ·. _ · · -

1 

- · · · .- ·. -

I 
i 
j 

• • I 
· 1 
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remediate the . supply by takitig . the . affected . ·source·s •oust of - ~erVice, providing 
temporary treatment, or utilizing alternatj;ve water sources. An ex:tensio11. of the 
one . year ·· .. ·period ··of ce>mpliance may··· -he,\ granted .by. t:he .. ,department for· .. new 

• construction. after. a public fo~aringhas been held and• .a .• determination. has 9een 
made that the · extension. will not pose an irpminent threat to ,public he·a]th. If ,a 
purveyor. does not: •· act to hf ing the 'water syst~ll1' into compliance, the d'epartment 
initiates enforcement actiou·. . Figur~ 1 pr¢sents, the. process · for determining ·an 
MCL violation. Table 6 includes those ,watei systems whose averag,e v.alues exce·eded 
an MCL in 19'89 . and, 19~fo. ,. Tp:e information. provided OB each water system includes 
the follow-up response by the water utility. As required, all of the purveyors 
provided public notification of the MCL violaticm. As· can be seen, only one of 
the public community water system is still in viola:tfon of an MCL. . It should be 
noted again the MCLs were developed . based on a 70 year . exposure period and 

. conservative assumptions, · an.d. these "Violations do not necessarily reflect an ' 
immediate human health conc.e·rn. · 

D. Verification Sampling · 

When the p.rogram was initially instituted,· the Department developed a system 
to confirm the presence and levels o.f the chemicals being reported. Under the. 
interim action levels, water systems reporting detectable levels of. contamination 
at Level H or a.bov·e were resa:mpied 1:>y the Bureau.: to verify . the presence· of 
contaminants and to assign an interim .action. level. Additional monitoring was 
required of all systems repor_ting Level II contamination or higher. Systems 
which reported no detectable levels o:£ contamination or Level I contamimition were 
included. in the bureau's spot clre·ck pr~.granl. 

E. Spot Check Sampling· 

As part of the quality ass11rat1qe program of the bureau and, the A-280 program-
in particular, a portion of the public community water systems which reported no 
or low levels of contamination were Selected durj_n.g .v~rious rounds of A-280 
testing to be resampled and analyzed by a .state laboratory. A comparison of 
laboratory results from analyses performed by commercial laboratories certified by 
the State of New Jersey for A-28O contaminants' to those obtained by the department 
or NJDOll laboratories generally supports :i;-eproducibility of analytical· results. 

The process . o.f selecting. sites to he< spot checl<ed has e~sentia1ly remained 
Uii.changed over the life of the program. Five percent of the 'systems which report 
no detectable .. levels of contaminants are randomly resampled. . For those systems 
which reported Level I contamination under the interim guidelines ( 1984-1988), 20 
percent of the facilities were retested. ' For the two rounds of spot check data 
collected in 1985, 59 sites were . chosen to be resampled because .of no detectable 
levels of contamination ·and·· 14 sites were resampled because of Level I 
contamination. Of the 59 sites, 41 sites or. 70 percent showed no detectable 
contamination upon . resampling. In · ma:ny cases spot check samples . from the 
remaining 18 systems showed contamination that .was below the detection levels of 
the original sample. At half of the 14 L,evel. · I sites that were randomly chosen, · 
the spot check test results were. nondetectable; at five sit.es the contaminant was· 
verified. These data· emphasized the need for•· uniform method detection 1imits 
early in the A-28.0 pro~ram (Krietzman et.• aL, 1987). A detailed discussion of 
how the spot checlC samples comparecf to the commercial laboratory results can be 
found in the previous data reports (NJDEP, l986b; Krietzman et al., 1987). 
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County 

Atlantic 

• Bergen 

Bergen 

Bergen 

Bergen 

Bergen 

Camden 

Essex 

Essex 

Essex 

Hunterdon 

TABLE 6 
PUBLIC COMMUNITY WATER SYSTEMS WITH MCL VIOLATIONS in 1989 and 1990 1 

System Name 
PWSID No: 

Hamilton Twp. MUA. 
0112001 

Oakland WD. 
0242001 

Park Ridge 
0247001 

Ramsey 
0248001 

Ridgewood 
0251001 

Waldwick 
026400 .. 1 · .· 

Merchantville-
Pennsauken WC 
0424001 

Caldwell WD 
0703001 

Essex Fells WD 
0706001 

Livingston Twp. 
Div.of Water 
0710001 

Bloomsbury WD 
1003001 

Contaminant 
IMCL in ug/11 

Tetrachloroethylene (1) 

T etrachloroethylene (1) 

· Trichloroethylene(1) 

Tetrachloroethylene (1), 
Trichloroethylene (1) 

Tetrachloroethylene (1), 
Trichloroethylene (1) 

Trichloroethylene(1) 

Tetrachloroethylene (1), 
Trichloroethylene (1) 

Trichloroethylene (1) 

Trichloroethylene (1) 

Trichloroethylene (1) 

Trichloroethylene (1) 

Sample 
Date 

3/8/89 

9/19/90 

11/3/89 

11/1/89 
10/6/89 

9/27/89 
9/27/89 

I 10/11/90 

8/20/89 
8/20/89 

8/02/89 

5/26/89 

4/25/89 

6/11/89 

17 

Violation 
level lug/II 

2.5 

2.4 

3.5 

4.3 
1.6 

7.0 
2.2 

20.6 

1.9 
.1.7 

2.4 

2.9 

4.32 

12.4 

9.6 

Date Follow-up Activity 
Compliance 

Achieved 

7/19/89 Use of Well #6 used only as 
needed untjl permanent 
treatment installed in 7 /91 . 

10/12/90 Well #5 removed from service. 
Permit for air stripper issued 
8/91. WeU #5 returned to 
service. 

8/1 /90 Water from all affected wells 
(total of eleven) now receive 
treatment. 

2/6/90 All affected wells receive air 
stripper treatment. 

2/13/90 Affected wells either removed 
from service or receive 
treatment. Treatment installed . . 

at 3 stations. Permit issued for 
additional 7 stations. 

11/16/90 Well #8 removed from service. 
Balance .ofaffected wells 
receive air stripper treatment. 

8/90 Air stripper treatment unit 
installed at Woodbine plant: 
_System has a total of 4 air 
strippers at 6 plants. 

6/14/90 System bulk purchases water 
from Essex Fells W.D. Essex 
Fells WD closed Well #13 (West 
Caldwell). 

4/12/90 Affected well removed from 
service. Air stripper unit 
installed 4/90. 

1/24/90 Affected wells removed from 
service. Permit issued for 
aeration units at 5 wells on 
4/92. 

4/1/90 Air stripper treatment unit 
installed 4/90. 
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. ·,. :·- ·'. 

. A- sl:i,ght modif.ication tg."tli1a spot check progr:am took plac~ after the .JiCLs went 
. intq effect-in 1989, Five :percent of the; facilities which;. r~port rte detectable 
'revels' gf cqnta.,minartts' are '.re~~1npl'ed: as< in pa.s-t years .. C However, low l~vel 
eontami.n:ation:·sites are now d~fined as those reporting det·ectable levels les"s than 
the MCL. One in five or 20% of 'these -Sites we:re res,a,m~Jeq. -'.;iil )990. ·· .. 

. _··-, , .. ··_·:·· ,':"·· 

.. : : , : .,· .. · . 

. f . .. -Noncompliance 

At th~ close of :each ·rotihd - of .te~,tin~, - the_ bureau· s:ends _,letter,s . ~f 
noricoinpiianc:e·_, to'-. ~aih system '.'.fai.l:i~g to -submit. result's•/' . ":If' a pul;>Hc,-,~w~:l:er .·· 
ipurveyor. fa.il-s .'to ,s:ubrriit. 'test·restil_t-$ after··.···thes,_e ~ontacts , .• the .. pureau. samples.••·the 
system. , .. The .samples ate -• .a;nalyzed by: eithe}: • t:he d~partmep.t!s ~r _ l':{JDO}l's < . . . . . ·. . I .. ·. - . . - .. _ . . .. . ·.- . ·. . .. " ,· 
laboratories. ·· The department sf regional enfotc~ment, offices are also,·nqt;iUed. ,; · . . . - . . ·:: ., . ' ...... .. ' ,. . . , . 

· In H~·86, the bureau coll~cte(,l S~IIlp+es /£.ronf the eighteen pu.blic water. systems 
which hac:l failed to sub11Jcit · any t'esf .'res-µl't~ .~roirl, the first· t:itr:~e-. testing peri,ods. 
Twenty-s:J,.x such fa:~ilities wetesampled in• i986~-17 in. 19.BS'irnd 45 in 1989 and 26 
in 1990 .. · No samples w~re col.lected -in J987. d-µe to ~urtailed ,activities' at .the 
state . labore.to:ries· and. _pther . dr:i.n:\(ing :W~!-eJ! program·- pd.orities: . .- Append,ix D 
provides a listing- ·01: the non.-rep9-rting. sys~ems,:,:which t.he .. ' ~ure(l~ •has sarnpied due· 
to noncompliance. - Most-.'of the sy~.tems: lis,t~d ~re •snialj; ·many Pf: them are mobile 

·home, pa'rks or apaitmeii.t c6inplexes ., '. i. :\titrinber. oJit:he:s,E'! :systems ll~ve: .been abandoned 
by the owne.r . .' .. F0,r those cases.•, th~ qep•artmeri,t has instft-µted vatriety of ' 
enfo:r;ceg:ient ami c.iyil a~tions_: aga;:1,11sf:: the owner.--·:; J'hese a~:tiorti;-: iµclude: _involcirtg 
the Small Wa~er ,Coinpanf Takepyer 'Act in '<:>rder-- _to b.ave<the_;court -appolnt_ a rece.:fvet. 
to ove:1;see. the wat~t s,y~tem tm.tP _a new iowrier ls fou,nd .. · · · ·· 

. . . 
2. -EVALUATION OF. WATER QUALITY DATA 

'A. Limit~tions, in -~valuating Tes_t Results· 
- . '. .,, 

Al_.tho~gh_. a_· .. :. gen_ ~ra.r.-:a_ ss ... e$sm.· ent, .. _ of' t.he .. ,· wlte_ r ._;•q:uali.•t_ •. ·y da_ •t.~ .. cblle'~ted iroiii". the.-
beginning of -·. the program·• .i,n Jate , i9-84 \through f 9.9(> . ii; . ,possibie\,:<t_~-e~~fal . 
limitatio:r;isi restrict a more extensive t~mpo£al tr~n<i analy;s.t$/ .. · Three· .i111port:ant 
factors a:rediscussed Qelow. 

·. :.:!i~~1~~~:f ~:;!;J:;;:J~~~:~;,;!;;r~1~:$i:t:i:ITNf~:~SE·· 
.' conc~ntr~£ioris .of .cpntarniriant:S:. ineluc;ttng tfrqse Jess,, than the c;l~:t;ecti<>n° Umit:_, a.te 
'not.n,i~ani~gfu.1 ··411e to ,the,oveiwlieJmitig ••ni.unber Pf 11cmdetedtab;le·.-.level13: repqrt~4: 

- -Proportions of concen-trations g.rea'.ter thah :tlie, Miit• were evaluated,. as well as J~he .. 
-distributions __ of concentr_atfons·: ab(?Ve th~ .MlJL forth~-- t,-iree ;int>st . frequently: fogn;d'.:•· 
contaminants:. : The reported.- occt:1::t"I_"ence. of •. in_cHvidual. contaminijnts .. is- disc;.ussed' . 
later in thi.s sectio11~ · -

2. _ · D~'t'ec'.tlcm· .limits · ~tiry @IDQDg e~rt.ffied :lab()tato~:i:~~.~ , D.etectlon. li1l)its . 
will vary. over time· within and c- among : laboratories depending on. nl-ethodolo-gies, 
. ana1ytica,1 f.ns;trU1pent'i:ttion: ·an.d a11-a{ys·ts< ... · fince the A:·daC> .. progr,am began, numerous· 

. labo:ratorJei;, cert~ff,ed -J:>y .the:$ta;t'.e 'of New Jersey hai~ CQilciuct;ed: ·analyses for the; . 
A-280. contaminanti;-_--. Eadv.labdrato•ry· .has ~ee_n required to •report the _pres~n_ee or 

.absence o.f a contaminant bas~d;:on its own det'ection.1fmit calculated acco;~tng.~o 
· the 40 CFR 136, App~tidix .. B an4 the ··certification procedures estaqlished. by·':'the OQA · .· 

(Section T.2-.A). ·.•tab6ratories ·report the MDLs as '~alculated .. v~lues rather 1;:han> 
published values .. •. Ther~fore, val11es reported as nondetectable ar.e not' nec:es!!larily 
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. . .,,U111 •• ;,,~Uy, ,:onsh~j; · ... on,,; laj,otatori>,S . ~""tH ; ~f L the .. state 9£ New.. J<!rs Oy, 
rii.;s,is a .lim~tatfo~·. 1n, evaTu:atinog .. the ci·a.ta .col ectf~a because a;reported value 

. irQm. one l~bPt'ltory iay fall. he low tli~ ca±cuL••••f r~J£ an<>ther laborat<,(Y· 

3. A change in analytical methods and gerieral i-eduction'•in MDLs- - Wh.en 
the Department instituted the A-280 pr,ogram, no ~1other state iri the country was 
regulating these 16j compourids in drinking· wate, ~or were there any federal 
requirements for monitoring these compounds.· ConsequJntly, USEPA had not approved 
specific analytical I methods. In the absence of :more appropriate analyt:Lcal 
m_ethods, New Jersey ,I through the OQA, initially ~dop~ed the laboratory criteria, 
procedures and methods already approved by USEPA: under the Clean Water Act for 
wast~water analysis.! These methods are found in 40 ctR 136 and are referred to as 
the USEPA 600 serieslanalyt~cal methods. I _ 

Under the 6'00/<series methods, th,El laborator1y hiad . considera.ble l11titude in 
Selecting. the lo~-~•evel standard conc~ntr~tionsj t9 . e~'.ta~Hsh Jts ·calibration• 
c11rve; the laboratory would extrapolate re·adings :6011n.d belowithe standards US1edt? 
set · · tihe' curve .. ·.· It :Us . impo;tant to .. 11ote .. that . th~s mJthodo logi~s w·ere designed, to 
detect t_h~ ~reseuce [of cpnta,miilfnts .±n. wast!wat~r di~dr~rges, ·. 'IJ1~ cnncentra7Jo~s 
of,contam1nants regufated uncler wast~water .. ·.discharlge. p:r<>grams··at.e.· generally hrgher· 
~lla.n .those arttici~a~ied. ):n firtish,ed iirinkh1,g watet stjpplies. ·.. Only abo~r haH pf . 

t.J.i·.·.····e·•··an·a···Iy .. s .. ·.e.· .. s· · .. · ... ·.· .. SJ .. bm···1 .•. ·t:.·t···.r?•.•t.•. 0. · .. yhe ....• ··.·• .. · b .. ·u··· r.· .. ·e····••.a· .. ··.u.·.· .. ·····.b.e· .. ·.• .. t .. • .. ~. e.···.•··.e .. n··· .··· .... ····.1··.·.9.·.:.•.8. 5··.·.1·.·a .• nd.·.1 ... l.• .. ··9 ... ·.·.8.·.· ... 8·.· w~.·.··r· e ........ a.·· ccom.pa.nf··· e.··.·.·.d·.···.· .. ··· b.·y th····•.e.·.· .. · ... ··. voluntary QC form ap:d the forms as• origin.al}y Jes1gned did: not provide enough 
· detail to satisfy all thed,epartment"'s artalyticat 1rortc~rns. ' ·. · .. ·.· .. . ·· 

. . < . . . . . ·.. \ ·. I . . . , •• , i . . . . . . . .. •··. . •.. . . V I / l> .··. .· .·. .. . . . . ·.· . . .. 
··•·· .·. ·.•. Kffective • JanuaJy. 2, >1989 the . USEPA· adopt4d'the 500. series methods·. 'for. . 
drinkil}g water testf

1
ng. . . These methpds, where. a~~~ie~ble, were ti.ls.<> requireci f<:>r 

... an~lrzing the ·A-2JWJpar.ameters •. · .. In contrast wi~tftfr fhe 600 ser1e~ method:;;:, .. the 
· newer USEPA _appr_ove1_" 500' _sef ies. methods ~r,e spec~fi~a,l~y· desi~ned t<> detect l<>w .. 
level contam111at1ort 1n drinking water. OQ.A s r~g .irement·s that MD[,s ,be. calqµlated 
using 40 ·GFR 136, ,A~pendix B are yielding more mh.ifo~m information over time and.· 
among certified· laboi'atories. The OQA noted that ithelMDLs being reported· w;tth the 
500 series methods a~e lower than with the· 600 series. As of 1989, submission of 
the QC form became m~ndatory. · 

I 

There was a shif~ l>y · tµe certified lab.oratories f om the 600 series met.hods to 
the 500 series methods .. I?etween 198a and 1989. 1

. /BY~ .. 1989 .• all .the certified 
.. laboratories were> uslin:~ the 500 . seriea . methc,ds . T11,e I increased ·. use of 500 sertes 

methods /()Ver;. time .. bks ·resulted.·· ···.in. sign.if icanfly . 1c,wlr.· .. ·· MDLs :, . . . Th~refore '• . fn 'the.·· 

l.···.a.·.·•···t .. e .. r.< ye··· .. ~.r .. ···s.··.·· ... ··.cov.·ere .. q·· ......... 1 •. b.··.·.•·.y.•· .•. ·.·.•·.· ... :hi.·.s.·.·.·.··:·.···.r.····e.· .. p.· .. •.·o·•.···.·.•r.·.t. '. ·.·.··1·.···.t.·· ..... is .. ·ip. r. o ... ba·. •.b··.·.1·e· .. ····.•.·tl:h ..... a.·.t.·.·•·.•.·.•.•.··•.··a···.·· .. n· ..• •·y.·.····.·.fnc.·.F· .. ·e. a.··.s.·ed······.··•detec.···.·t.·.•i~.Il.·S of low levels of con:tamrnants below the MCLs are ;the re.sult of the mOJ;.e· sen~ntive 
test procedures and do not necessarily indic..ltte .. a water quality trend of 

. .·. . . . . I . . .. • . . . . ..... · ··. ·. . . 

. increasing cpntamfnarion. As more iiiforma.tioffis coHected under the 500 series 
methods,.· the trends tn drinking water quality will be rore easily determined. 

B. Occurrence oLConl8Jllinants. ···• f · . · 

••·· . · I · · . . . · I . .. 
. · ... The occJ:r:rerice 6f contamina.tion )was evaT~ate aJd. is .. presented. heie ... ±n··.ewo • 

d··.•·.···.if ..... f.e. r. ?. n·.·•.t··.·.·· w .. a·y·.··. s .. ' .. on b. :.a.th .••... ·.·.·.a·•···.,p.})r.··.Veyo .. r·· .. •· ... a····~.d .... sa .. m .. p.·1.· e ·.··s .. p. ·1c .. ·.i··•.f··.··.ll.:· ..•. c.i .. ·ba.··.s.·.· .... i.s.,.•:.> •..•. ,. F.· .. *.:···g·u·· ·r·.··•·.~ ... · ... · ... ·.·.2. ,'·•.•.·.p.• te··.·.s ....... e .. nt.si . the distribution o~ purveyc,rs falling into on,· ()f three <categories: those. 
purveyors which did not det~ct any qf the sixteen I coritaminil.nt:s in eHh.er roun~ of 
s ... ··a. ·m·· .. ···.p ... l·.·.···ill:g····.·· ·. iri. a .•. g.· · 1···.·v. e.n. l.,y· ea···· .r· .·· .. , ·.·····.t.·· .. h .. ·.·· () .... se. purveyo·r··. s·.·. ·. wh···. 1.·· c .... h····•··•.d····.·~!.··. tee. :t.· e. ··d.·. ··.· .. o ... ·.• .. Jle . ()·r• .. ··.·•· .. n10·r···. e .. ·· .. co··.·.··.'n.·.·t .. am·.·i· .. n.··. a ..•.. n.· .. ts. :. ab~ve 7he MCLs ptomu~gated irt 1989, and t~ose pur,eyo1s which detected one or more 

COI\t .. a .. mrnants. ·.· ... below·,·· .. tre MC~sbu:·.·· no. co ... nt~mi.p~.·.n·t····s ... a ... ·J:~ ... (O··· .. ·.ve •. 1.th .. e MG~s. 'i. The··· .s11m·.·e··.· .. da··· t.a ..• are .. 
presented as bar cTts in F1gure 3ZO Pmentar r•ented for. the .. years .,1985 . 
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FIGURE2 

Distribution of Public Community 
· Water Systems Reporting Detectable 

·. Levels of Hazardous Contaminants 1 

Initial 

1988 1989 1990 

p-----, .nodetected 
L___J ·contamjnants 

r777 detected . · .·· 
r.L__L'.l contaminants <MCL -

. ·· detected 
. . . . contaminants >MCL 2 

1 These pie charts present the percentage of public community water systems · 
reporting the presence of at least one of the 16 hazardous contaminanLo;; .. If 
contaminantswere detected above and below.the MCL.thc purveyor was placed in 
the > MCL category. 

2 The percentage of public rommunity water systems with detected contaminants . 
exceeding th. e Federal MCLs are as follows: 1985-11 %; 1986-6%; 1987-5%; 
1988-11%; 1989~5%; 1990-2%. · . . . 
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through 1990 represent the results of two rounds of sampling; whereas, the initial 
sampling represents only one roll.nd of sl:lmpling. Thus, the initial round of 
sampling does not reflect a comparable number of .samples. . These. figures show a 
general downwarcl · trend for detection of levels above the current 1989 MCLs over 
time (21% in 1985 to 8% in 1990) with the. exception of the 1988 data. The 
percentage of purveyors repbrting detectable levels of contaminants above the ·McLs. 
in 1988 increased relative to 1986 and 1987. A long, hot dry spell duriI1g the 
summer of 1988 produced record· peak consumption levels that inay have contributed 
to this increasEL During thb time·, a .. number of PCWS which. were not using>wells 
contaminated by. low levels of· voes were advised to turn these wells back on in 
order to provide needed water supply sapacities. 

The percentages · of PCWS with defected concentrations of. A..;280 contaminants 
were also evaluated utilizing the federal MCLs (refer to Appendix B}. For 14 of 
the A-280. hazardous contaminap.ts (plus isomers), the federal MCLs are high~r than 
those adopted by the department; for four other chemicals, the MCLs are the sall!e, 
The percentage of PCWS with contamination above t:he federal MCLs also decreased 
over time from 11% in 1985 t.o. 2% in 1990, .except in 1988 for the sa.me .reasons 
described above., . . . . . 

. . . 

A comparison of the percentages of purveyors which reported concentrations of 
contaminants greater than the A-280 MCLs was performed for 1984-1990 .. 1'her~ was a 
significant lin.ear trend (p =.o. 001, Cochra1'1 1 s Test). Despite the difficulties in 
evaluating the data over time (primarily due. to changes in detection limits), this 
trend indicates modest improvements in water qualHy since the .inception of the 
A-280 program. In contrast,. the percentage ··of purveyors reporting detected · 
contamination at concentiations. b~low the MCLs .· appears. te> be increasing, 
particularly comparing 1985 (4%} to 1989_ (15%) . and 1990 . (21%). As pr~viously 
discussed, this incr~ase in trace levels of contamination detected during1989 arid 
1990 is suspected to he related to the concurrent decre.ase iri detection limits .. 

In addition, .the occurrence data. for the individual A-280 contaminants .. have 
been evalllated and a:re presented in Table 7. The data in Table7 are.preserit~d on 
a per sample basis versus · the purveyor basis depicted in Figures 2 and 3 ... The 
contaminants are listed according to fr~quency of occurrence. The total number of 
samples analyzed in a given sampling period is. listed at the bottom of each 
column. All columns except for the "Initial" sampling column represent two rounds 
of sampling.· · 

The most frequently r~ported . contaminants were 1, l, I-trichloroethane, 
trichloroethylene and· tetrachlorc,ethylene. This is consistent with the results of 
the national groundwater supply survey which reported . thes.e contaminants as the 
most · frequently detected compounds. (Westrick et . al. , . 1984). . A 01ore. detailed 
discussion of these contam_int1nts . is presented in the following section. . The 
reported presence of methylene chloride, tlie fourth ·most frequently reported 
contaminant, in. drinking water samples has been evaluated by OQA .. · After comparing 
quality assurance/quality control information for drinking water samples collected 
in a separate department study a.nd analyzed by the same USEPA 500 series methods 
used in the A-280 program, OQA conclwied that methylene chloride detected in the 
drinking water samples·· may be due to laboratory· .c6n.tamination cluring analysis. The 
possibility of laboratory contamination. cannot be eliminated when evaluating 
sample analyses prior to 1989. Currently, sufficient QC· information to rule out 
laboratory contamination is submitted with the reported detection of methylene 
chloride. 
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Total. 

·tABLET 
HAZARDOUS CONTAMINANT 

OCCURRENCE AND;·PERCENT OCC.URRENCE PER VEAR1 

lnitia1··sampling2 .1985 1986 1987 1988 1989 19!;)() .. Occurrence· Positive Results Positive Results Positive Results Positive Results Positive Results Positive Results Positive Results 
Contaminant 

_ . 1, 1, 1-T richloroethane 
T richloroethylene 
Tetrachloroethylene 
Methylene Chloride 
trans. 1,2-bichloro-
ethylene 

Carbon Tetrachloride 
1,2-Dichloroethane 
1, 1-Dichloroethylene 
para-Dichlorobenzene 
meta-Xylene . 
.Benzene 
cis-1 ;2-Dichloro- · 
ethylene 

Chlorobenzene 
ortho-Xylene 

. ortho~Dichlorobenzene 
·· Vinyl Chloride. 

para-Xylene · 
1,2,4-T richlorobenzene 
meta-Dichlorobenzene 

-.-:- •--cn1ordane 
Arochlor 1254 

· Arochlor 1016 
Jvochlor 1221 
Arochlor 1232 
.Arochlor 1242 • 
Arochlor 1248 
Arochlor 1260 

# % 

623 7 
603 7 
566 6 .. 
276 3 

181 2 
108 1 
96 1 
90 
48 <1 
44 <1 
39 <1 

39 <1 
36 <1 
33 <1 
22 <1 
20 <1 
20 <1 
12 <1 
10 <1 

---1~<1 
1 <1 

Total Number olS_amples 9,213 

# 

41 
48 
45 
25 

14 
6 
4· 
6 
6 
4-
12 

-
3 
4 
-
1 
4 
-
2 

-

% # % 

6 89 6 
7 .90 6 
6 101, 6 
4• 76 5 

2 24•· • 2 
1 5 <1 

<1 17 1 
1 9 <1 
1 12 <1 

<1 5 <1 
.2 8 <1 

<1 4 <1 
<1 6 <1 

;11 <1 
<l 1 ·<1 
<1 1 <1 

5 <1 
<1. 3 ' .<1 

1 --<1 ____ 

1.571 

# '% # % # % # % 

_ 80~5_ 103' 7 87 7 _JIL_7_ 
103 .. · 7 110 8 108 8 83 6 
89 ff 96 7 103 8 69 5 
30 2 46 3 27 2 30 2 

65 4. 57 4. 12 7 <1 
11 <1 5 <1. 17 1 24 3 
24 2 18 '1 9 <1 8 1 
14 <1 18 1 21 2 16 1 
2 <1 3 <1 6 <1 9 1 
4 <1 8 <1 6 ·, 

<f .6 <1 
6 ·' <1 3 .<1. 3 <1 <1 

12 1. 15 1 
7 <1 .5 <1 3 <1 3 <1 
2 <1 7 <1 3 <1 3 <1 
2 <1 1 <1 1 <1 1 .<1 
2 <1 2_ <1- 3 <1 10 1 

., 

.2 <1 4. <1 2 <1 3 <1 
1 <1 3 .•<.1 2 <1 

<1 1 <1 
-------~--·- --~ ~-----~- ---~--~--- ---------

1.434 1,291 

1 Contaminants are listed according to ranking order~ most to least frequently detected. 

# % 

-- j_35 _ _jQ _. 
61 4 
63 5 ,.·, 
42 3 

2 <1 
40 3 
16 
6 <1 
10 <1 
11 ·- <1 
11., <1 

12 
11 <1 
10 <1 
6 <1 
1 <1 
4. <f. 

2 <1 
- ··-,~----·--

<1.-

1,389 

--- - ----------

2 Initial represE!nts only one r.ound of sampling in 1984; whe;reas, 1985 througl1 1990 represent two rou,nds o.f sampling. 

------ --~--



Other contaminants reported in gr.eater than 1%i of Jhe samples, in ranked 
order, are trans-1,2-dichloroethylene, carbon tetra.chloride, . 1,2:-dich.lorqethane 
and · 1,1-dichloroethylene. Polychfodnated biphenyl5, presented in Table 7 as 
Arochlors, were reported and confirmed for. the first time in .199q. Chlordane. at a 
concentration. less than the MDL was reported . once in 1985 .... The .presence of 
chlordane was; ne\Ter . co.nfirmed and. wfthpµt . access to the raw data, ·.· .. its · actual 
presence .. remains qµestto~a.ble ..... Due .. to .. le>~ water solubility, it is"npt. surprising 
that PGBs and chlordane are rarely de.tected. i:n de.livered w1:1.t.e:r . supplies. ·· The 
following foµr conta!Ilinants have never been .detected at,ove the MCL: 
dichlorpbenzen,es, chlordane, .. polychlorit1ated .biphenyls :and xylenes. 

C. 1, l ,1 "'."Trichloroethane> Tric;hloroethylehe, · .. anJ· Tetra~hloroethyl«!ne 
J,_ -<-. . :,,'···- '.· ' --:: .__ -_ .·- -· • 

Occurrence Data 
. . . . 

1,1,l-,Trichloroethane· {TCA), trichloroethylene (Tc:E) and. tetrachloroetliylene 
(PCE) .. are common ingredients in .. ·. industria.l a.rid house.hold ... solvent.s . and 
degreasers. Of J:hese t~ree co111pounds, trichloroethylene and. tetr~chlqroethylene 
are frequently detected together in a common water source .. 

Frequency distrib.utions for •··.· detection of l, 1,1-trich}proethane, 
trichloroethylene and J:etrachlorqethylene are presented in Tables 8,. 9 and. 10, 
respectively~ When reviewing the fteq11en~y distribution tables,> it.· is important 
to. note that since . 1986 when .the bureau's reduced samplln~ program began, fewer. 
purveyors are required to· test in the second round of sampling during. a .. •given 
year. In 1990, approximately 99 supplies . were, on the recluced. samplirig program'. 
Testing intervals :P86-,2, P87-2, P88-2, P89"-2, P90-,2 ate biased slightly towards 
higher proportions of both inedium and small systems with recently reported 
cont1:1.mination.· In. other words, .. only small ctnd medium purveyors· reportin.g no 
detected .. contamination are eligible for. the reduction program ... and t.hose systems 
are not r~presented .in the second sampling. period of eacti year. Therefore, the · 
two sampling periods of each year .. a.re not directly comparable. .·. Increases and 
decreases in each categqry can best be made over time by comparing the fir!!!t 
rounds of sampling. (P85-1, P89;:-l, ·.· P87-J, P813-l, P89-1 and <P90-1) . wllen. all 
purveyors except ,cepta.in water supp lie~ th1:1.t buJk purchase wat.er are required to 
submit ,analyses~ ·· .The .. reader is reminded whert .reviewing the .. frequen~y 
distriblltions (Tables 8, 9 · and 10} and distribut;i.ons of PCWS reporting detectable 
contamination (Figure~ 2 an_d 3) that· percentages . of either samples · or PCWS . 
containing detectable levels, not .the actual numbers of sample!!! or PCW~, are being 

· .. compared. · · ·· · 
•·- - . 

One of the hest methods to graphically display data 'distributions is through 
the use of •. box and . whisker ·•· plots. . •.. :aox. and . whlsker .. plots . for 
1, 1, 1-trichloroethane, . trichloroethylene an.d tetrachloroethylene .are presented in 
Figures . 4.:9. For· ea.ch sampling period, .the distribution of .detected values i.s 
depicted. Box plots make jt possible to j-llustrate .):low mu~h a,bpye the. MCL. thes.e 
detectfons are and how much variability exists within a sampl;i.ng period for that· 
particular contaminant. For each box, tlie lower horizontal bar is set at the 
concentration below which 25% of the·· samples (a.11, the middl~ bai:. is set at the 
50% (median) mark and the top of the box repres.ents the concentra:t:.ion below wllich 
75% of the samples f1:1.ll. The whiskers extend only to those points that. are within 
1. 5 times the length of the box; If no data points exist up to 1. 5 ti~es the· 
length of the box, the whiskers will · be shorter in length. Va.1ues greater thari 
the range included in the whiskers are represented as individual points. The 
larger the box, the greater the range of detected values and the longer the 
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whisker. Log 'base 10 $ca le· plots of the same data , rovide a more detailed view of 
the distributions. 

MGL= 26 ug/1 
! . . .. I -

.•· A· frequency' .. dis}ributidn for• samples repo ting 1,1, 1-trichoroethane · is 
pr,ovided in Table 8. The percentage of samples . containing nt> detectable levels of · 
l,1, 1.-tr1,chlor~ethane ! have remained· about ·•·the .•· safe. tver · time. ·. ~ost detected 

. values are bet.ow the MCL, · However, the percentage of s.amples reporting detectable 
levels below the MCL increased from about 5% for eaEh first round_ of sampling from 
1985 to 1989 to 10% for P90-1. Whether or not this 11990 i_ncrease represents a 
significant increase lin the presence of low. leve1 1s of this. contam_inant will be 
d .... et. ermi.·ned by f.u.tur. e· ·.··r·: .. o.··unds · .. o .. f ... sa·m. P .. 1 .. · ing .. Al·t·.·h .. oug.·h ... rher:e. was a not.·iceab.le.increase in the number of samples reporting detectable-levels in! both rounds of sampling in 
1990, . only two,: sadiple results··· were. above the IMCL. · . The presence ·of 
l, J,1-t:dchloroeth~ne. '. was . detected . at abou~ .· }he same frequency · as 
trichloroethylene and t:etrachloroethylene betweErn f1984 and 1990, however, 
1, l, 1-trJch. loroethane. !was detect.ed.· a.t le. v.· e ... 1.·s gbov .. e. I _the. 1 :MC.L in 011ly twenty of the 
9,217 samples or O ·!2% of samples ·collected p~imaply because the MCL for 
1, 1,~-trichlqroethane I is much higher than the_ MrLs jf9r trichloroethyle_ne and 

. tetrachloroethylene. ·. In_ order to further :investigate ~he concentrations above the 
MCL, the.· number'bf s~mple~ Containing. levels.·. above! 50 l~g/1 was determined. None 
Of the samples co11ected in the. last three rounds ~onquned levels above 50 ug/1. 
The. _box plots in Figutes 4 and· 5 reveal a generar decr:ease in the values detected 
over time as reflecte4 by median values, the range bf tjhe 25-75 percentiles of the 
data represented by tb:e boxes, and the whiskers. 1. I 

The USEPA MCL' for 11, 1, 1-trichloroethane is 200 ~g/11, As can be seen in Figure 
4, one sl:l~ple submitt~d to the bureau for. the A-2 0 P)t'Ogram exceeded the federal 
MCL since the A-280 p~ogram began. 

I 
I 

Trichloroethylene: · · MqL = 1 ug/1 
I 

According to ·the frequency .. distribution data shown iin Table 9, the percentageg · 

~.C·f·L·.s:;~.!.··.:·:··· .. :oo·n···n.··•··t.t/:.ni.·:g .. i .. :~.r.• .. ·.·.d· .. ·~1::~a.bl;o.·l•.=:.:i·~ ... a~! .. ~.~! .. ·i.:~ .. n··~.i.:t·u·· .. ... ··t··· ... ao .. \•le.·t .. ··h·l.:v:···l.·o: .... t ... ··~ .. :~.·~.: .. •.t.I!·.=. above the MCL, the v:a}ues were further divided into tw9 categories: above the MCI. 
but. less than 10 ug/11 and_ ab?ve l_O ug/L When eva}m:lting the first round _of 
semi-annual test, results, it appears . that . he i number of samples with 
concentrations above !the MCL and below 10 ug/1 bJganj to" decre-a.se since the MCL" 
went int.a effect in t989. Also over time, fewer !samples had contaminant levels 
above 10 ug/1. There were no samples with conce~tra'j:;ions above 10 ug/1 in the 
last three rounds ••of sampling. Box plots in Figures·.·~· and 7 present samples with 
conc.entrations a.hove I the detection limits. · Note[ thilt . the upper range of th.e 
values has also decre~sed overtime .. As with 1,],l-trichioroethane, there is a 
general decreas·e int~~ values . detected over time. j. T~.b median values in the last 
three out of four rounds of testing are below the MGL. · ! 

. The feder a 1 MGL ~or tr ichfotoe thy 1 ene · is 5i u~/1, i · EVal uat ion of the. tota I 
number of samples submitted showed that 1. 9% of · amples submitted exceeded the 
federal MCL .for TCE of 5 ug/1 as compared to the 4 2% ithat· exceeded the state MCL 
of 1 ug/1. The actuJl number of samples exceeding th~ federal MCL decreased from 
52 in 1985 to zero in 11990. 

I 
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tABLE a 
. " :-

FREQUENCY 01stRiBut16N OF SAMPLES BY cbNCENTRA t10N AND sf .sAMPLINt; PE~ibo FOR i, 1,l-TRICHLORdEtHANE. 

Concentration . 
Range in ug/L ihiiial . PS5c1 P85-2 PS6~1 PS6~2 . P87"1 P87-2 f>Sa-i Pss~2 Pa9-1 P89.-2 P9o-1 · .f:>90-2 
1. non- • 
detectable 

2. Detectable 
and <··MCL. 

3. > MCLand 
< 50 UgA 

4. >50. ug/L 

Totai#.of 
Samples 

664 
94 

39 
5.5 

1 
0.14 

1 
Cl.14 

705 

717 · 
94 
'44 
5:8 

765 
95 
38 
4,7 

721 
94 
44 

5.8 

2 2 0 
6.00 ct26 · o,25 

1 
0.13 
764 

2 0 
0:25 · 0.00 
807 765 

699 . 1584 641 
91 95 94 

33 
4.5 

1 
0.14 

2 
0.27 

735 

41 
5.7 

0 
0.00 

62 
Eta 

0 
0.0() 

O 0 
0.0() . ();()() 
725 703 

643 
95 
36 

5.3 

1 
0.15 

603 
92 
47 

7,2 

1 
0.15 

C) 2 
0.00 0.31 
680 · 653 

628 
95 
34 

5:1 

0 
OiOO 

575 
~2 
52 
8.3 

0.16 

1 o 
0.1s o.oo 
6153 .·· 628 

615. 
9() 
69. 
10 

0 
O.ClO 

686 

639 
91 

64 
9.1 

o·· o.oo· 

c5' 
·· Cl.ad 

103 

For each~onc~ntratidn ... rahge, ·· .. the. t~p .. nu.n1ber. is. th.e nuh'l~er .of .samples .. reported .viithin .· that· s.impling period and the bottom nurnbe~· is the 
percentage of· sample~ within that concentration range for the period. tiie · MCL is· 26 ug/L. · 
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FIGURE 5-

RANGE AND DISTRIBUTION OF DETECTED VALUES FOR 
1.1,1-TRICHLOROETHANE BY SAMPLING PERIOD - LOG 10-BOX PLOT 
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. TABLE9 

FREQUENCY DISTRIBUTION OF SAMPLES BY CONCENTRATI.ONAND BY SAMPLING PERIQD·F.QR TRlCHLOROETHYLENE 
, ,.-·-··,. ,, : ~. 

-- ------------ - ·------~-

Concentration 
Range in ug(L 
1. non• 
detectable 
2- Detectap!e 
and< MC!-

3. > MCL. and 
< 1Q ug/!-

4- >Hl ug/!,. 

Total# of 
Sarnple$. 

Initial 

656 
93 

14-
2,Q 

28 
4.0 

6 
ll85 

719 
94 

11 
1.4 

p135::2 
761 

'IJ7 

4 
();qQ 

P86~1 

7Q7 
9? 
1.2 
l.6 

- -

. Sctmpling .f:'eriod 

692 
94 
.H) 
2,6· 

672 
93 
9 

. Uf 

65,3 
92 
20 
2.a 

634 
93 
13 

1.9 

595 
91 .. 

27 
. 4.1 

6tH 
95 
23 

3:5 

577 
93 
25 

4.0 

1?90°1 . 

653. 
95 

20 
2-9. 

673 
96 
21 
3 

18 25 31 J 3 ?7 28 25 26 7 i6 . H 9 
2-4 3.1 4J> 1.8 3.7 3-~ 3,7 4.0 1.l 4,1 1.6 . 1,3 

16 16 17 11 · 17 9 l1 ·5 2 0 0 O 
2, 1 ·• -~2~-0·•~·· -~2~.2~. __ 2~• -~3~~~1--3~-~1~.a--· -~o_ ... -~77~· .. __ o=.· -=30~•· -~o;~oo~.· --=o'=oo~· ~---.o=·~oo~·· ----~ 

For each concentration range, the top n4mt,er is the n4mber of samples reporte(f wit.hjri that &ampling peri~ i:!Flcl l'1e .t;>ott9m number is the · 
percentage of s . .;1mples within that concentri:lfion ri;lnge tor the perio~. The I\JIQb is 1 u~/L. · 

" 
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FIG'.l.Jft:e?s 
RANGE ANb'DISTRIBtJTl()N .OF DETECTED VALUES FOR·•.TRICHLORdETHYLEN•E 
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FIGURE 7 I , 

RANGE AND DISTRIBiuTION OF DETECTED VALUES ~OR1 TRICHLOROETHYLENE 
BY SAMPLING PERIOD ;. LOG 10 Blox PLOT , I 
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Concentration 
Raligein:ua/L 

1. non-.. . 
dete~ble 

. - : .-·-. 

2. Detectable · 
and< MCL · .. , . 

~-. 3. >- -MCL ~hd· 
< 10 Ug/L 

4. >10ug/L 

Initial 

659 
. 94: 

P85,t 
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Tetrachloroethylene: MCL = l . ug/ 1 

The frequency distributions bf. tetracqloro~t yleile, .• J>royided··· in Table 10, 
parallel those of tr~chloroethylene. · · .. The percen~agef of samples cohta1ning no 
detectable levels and levels less than the MCL appeJr to remain constant over 
time. . An · assessment! of. the magnitude of the cdntamination . above the MCL was 
completed using. ·th~ ranges of · c:oncentrations f as were ··. used, to · evaluate• 
trichlorbethylene·. It appears that the number of salllples with· concentrations of 
tetrachloroethylene. a~ove the MCL and helow lOug · 1 tjegan to decrease after the 
MCL went; into effed in 1989. Over time, few r samples · had levels of the 
contamina.nt in_ con~e~trations above 10 U:g/~. Bo~I p~~ts, for tetrachloroethylene 
are presented in ,Figures 8 and 9. The median values f.or the last four round,s of 
testing are either ju~t above or below the MCL. 'Ifuis; is similar to the decrease 
seen for trichloroethYilene. · · · I 

. I . I 

The federal MCL fpr tetrachloroethylene is 5 ug/ 1. 1 When the total number of 
samples submitted"werr evaluated with respect to fhis federal MCL, as with TCE, 
fewer samples exceedef the federal MCL (1. 8%. vs 4. [%) for PCE than the State MCL 
of 1 ug/ 1. The actual number of samples exceeding the federal MC.L . decreased from 
60 in 1985 tb 8 in 19~0. ' I 

A preliminary rev~ew of U.S. production (U.S. :nte[rnational Trade Commission, 
1980-1990) and N,J, use (NJDEPE,, 1989; Com!Dunity RightjtoK~ow; 1990) of the three 
chemicals indicates ~,ncreased µse of, 1, l,J-trichl9roethane and decreased use of 
tetrachloroethylene from 1980~1990. . . The repo

1
rted. · increased . us.e . of 

~'.1.' 1-tric~loroet .. ha ... n .. ··.e ... ·.1 may··· .. b.e" a. _co.nt. ributo··.ry. fac .. tor···. t .. o· ·.1··.·wh.at ap~ ... ear.s t .. ·.·O .. ·.·be. ·.a 19.90 .increase in reported l, 1, 1-trichlorbethane trace contamination . levels in · New 
Jersey's water supplies. The trends with trichloroethylleneare not as clear. TCE 
production decreased lfrom 1970-1980, however, thel decreases from 1980-1990 a:r:e 
only implied .. Only to/o manufacturers were listed a1ftei 1981, and their production 

qua. n. tit.ies ... are··· .. c·o·n· fid.ent.ia·l· .. ··. In ... a. dd. it.ie>·n., t .... h .... ·e. nu.mb~
1

· .. r .... 9.f re•··p.orted .. m .. aj .. o· r ... f .. acilities 
(. ~. 25,000 p.·oun. d .. s· · .. ···.··.m.· an!ul fac. ture.·d or .~10,000. po.·und.·s·.·. ot. h .. .. rw .. ise. used.)·. ·.repor. ting·· ... ·· ... TCE. has decrease.d. from 1988-1990. A more detailed evaluation of use patterns ;in NJ 
counties with continu,d detectable. levels is in progrei;~. . ·· . . •". 

3. PROFILE OF SYSTEMS DETECTING CONTAMINATION .-· I 
. In order to ... identlify any common . characteristics . aipong public community water 

systems which have r~pe.atedly reported the presence. of. contaminants, the .. systems 
were analyzed accordirtg ·to several factors which in~lude so:urce of the water, .size 
of the sy!'ltem arid !location· by · county. The fact! that a purveyor ·· reports 
contamination in•• .. a given round of sampling doks · hot in itself indicate a 
significant contamination problem, because repeat I sa~pling . may _nqt confir~ the 
original _re~orted' levlel of . contamination .. ~ntil ~id!1989 ~he? the r~qulreme~ts 
for submitting QC forms. became mandatory, inadequate: or missing QC information 
prevented the . j,dent!ificatfon of laboratory cbntalnin~t:ion in · some- cases; 

· Currently; detected. v 1~lues . attr~but. e. d to laboratory. c4n .... t;aminat. io.n are ... · ·.1• abe· l .. ed. as 
such; For the pu:rpo!?eS of - this report, all purfeyqrs reporting· any d.etected 
contamination ( excluding lab contamination} were ~valuated as to whether . or not 
the situation could bJ cqnsideredpersistent accordilng io t.he following criteria: · 

Pre.-MCL 

A system was 
contamination (i.e., 

considered to have been p rsii;tently reporting · pre-MCL 
Jrior to the implementation of th~I MCLs iri January, .1989), i:f 

I ·. . , 
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ii, 

. . 
. . . 

the purveyor reported the presence of< any contaminant in more than half of the 
samples collect.ed from 1984 through 1988. -... In other words, _ the purveyor would have 
reported detected contamination in 5 or -·more of the 9 rourids of sampling (initial 
through the second round of 1988 sampHng). · A total ,:of 49 PCWS or approximately 
8% of the PCWS met 'this def in it ion-. - . -

Current or Post-MGL 

Systems reporting the detection _ ?f contam.inapts ).n more _ than _ half of the 
samples collected in 1989 and 199ff were identified as having persistent post-MCL 
contamination. The purveyors would_have reported contamination in 3 or more of_the 
4 rounds Of sampling ( first round of 1989 Sampling through the second rol.lil.d of 
1990 sampling). Forty;;_nin.e PCWS or approximately -_ 8% of the - PCWS met-• this 
criterion. The systems may or may not have ever repotted levels above the_MCL. 

Based on the, above definitions of persistent pre- and post .. MCL contamination, 
the bureau targeted a total of 76 purveyors Capproximately 12% of_ all purveyors) 
for a. water quality. evaluation. These systems were evaluated further .. for. common 
characteristics. The first charactetist_ic -- investigated was the water source. · A 
comparison between ground and surface water sources revealed that the contaminated 
source for }4 of 76 systems was groundwater. - This is ·not surprising given the 
nature of the A-280 contaminants, which are primarily volatile compounds. The two 
surface water systems reporting conta1I1ination are located downstream of publicly 
owned treatment_ works ( sewage treatment piants) or direct industrial disthargers. 

The second characteristic investigated·-was the size of the system.. Table 10 
provides a breakdown of the number of PCWS in each size category based on the 
number of people served and the number _ in each category reporting persistent pre 
and post-MCL contamination. There was a slight increase in_ the number of small 
and large sized systems reporting persistent post-MCL contamination while the 
number of medium sized systems decreased (i.ee Table 11) The greatest number of 
supplies .with persistent post-MCL contamination was found in small sy~tems: 

Table 12 presents the --reporting profile of systems based on location J:>y 
county, size of system anp. date of sampling relative to the MCLs taking effect. 
The percentage - of water systems reporting persistent pre- and· post- MCL 
contamination on a county basis is listed after each total. Due to the 
differences in the number of systems i.n each county, and the relatively low member 
of systems reporting persistent contamination it is· not possible to conduct an 
in;depth comparison of water quality among the counties. Morris County, · the 
county with the largest number of public community water systems along with Sussex 
County, had the greatest absolute number of water supplies with pre- and post- MCL 
persistent contamination. A comparison Of the number· of systems reporting 
persistent pre-MCL contamination to the number with post-MCL contamination- shows 
that more counties experienced either a decrease orno change. Figure 10 shows a 
map of New Jersey counties.- Of the 21 counties in the State, four counties (Cape 
May, Hudson, Mercer and Salem) have riever had any systems with persistent, 
contamination before or after the MCLs went j,nto effect. Another two counties 
(Atlantic and Union) have had no charige in the number of systems persistently 
reporting contamination. Seven counties reported · a -decrease in the number of 
systems with problems: Bergen, Camden,- Cumberland,· Essex, Ocean,_ Passaic and 
Sussex. Eight · counties reported a net· increase· _ in the . number o.f systems 
persistently reporting contamination, four of which had no problem systems prior 
to 1989 (Burlington, Middlesex, Monmouth and · Warren) and four of which did 
(Gloucester, Hunterdon, Morris and Somerset). Middlesex County showed the 
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. . .. ,</ . 

PubUc Commui'lit 

"Fotal # 
· ! . Of Systerns ·.·. 
· J .. 
... 1·. 

Sniall 49.7· 
j?5_-10;000ip·eople) · .. 

.. Medium· . . t12 
·· (to,000-so,900 peoplef 

. ·{ar'ge . 
·• <t> so.006 people) 

26. 

,Total .. 635 

I 
I 

PtesMCt.. 
#. ,%: 

23 (21) . 

(15) 

I. 
i 

.. I ... ·I 
I 

Post~MCL. 
# % 

:::\' 18 (rn) 

I ·r I. 
• • • I • 

• ·f .. -

i 
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County 
Name· 

(4 

Atlantic 
Bergen 
Burlington 
Camden 
Cape May 
Cumberland 
Essex 
Gloucester 
Hudson 
Hunterdon 
Mer.car 

. Middlesex 
Monmouth 
Morris 
Ocean 
Passaic 

Salem 

Sussex 
Union 

Totals 

Total 
PCWS 

36 
20 
51 

25 
30 
18 
20 
28 
6 

:2'1 
10 

· 19, 

44 
78 
72 
28 

·1:f', 
8 
78 
4 
26 

635 

TABLE 12 

SUMMARY OF SYSTEMS TARGETED FOR,PfiE .. AND POST MCL 
WATER. QUALITY EVALUATION BY SIZE ANtl BY COUNfi 

SMALL 

.PreMCL 
4 

1 

PostMbL 
4 

t 

1 
2 

2 
1 

6 

1 

ME:blUM 

4 

4. 

3 
.4 . 

3 

2 
2 

f 

Post MOL 

3 
1 

2 

_-..., 

1 

1 

LARGE totALs. 

Pre MCL. . .. Post MOL · 'Ja>te MGL 
4 H% 

1 5 25% 

1 

1 

17% 
30% 

40/4 

t2°/4 
... 10% 

.l1% 

1 · · 12% 
4 5% 
1 25% 

'P.ost .Met 
4 · U 0k 
4 ,20% 
1 <1% 
·2 8% 

1 

3 
2 

6% .. 
Hi% 
.:fo7o\ 

12 15% 
3 4%' 
:2 7% 

2 ·.25% 
3 4% 
1 ·25°/4 
1 4% 

PRE-MOL: Pews reporting any detected contamination iris or more otlt of 9 rot!l'nds of period samples collectedh~tWeen lnitlal through 1988'{> S0°k). 
Post-MOL: PCWs · reporting a.hy detected contamination in at least three out• ~f 4 r6unds of period samples coliectea dufing 1 ~89 ahtl 1~0 (>'50°/4). 
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greatest increase· in the number? of· systems consistently report;!.ng post-MCL 
·· contaminatiori while Ocean County rep:orted_. the greatest de~rease. ·· 

.· .• ·',( - . 

· Forty-nine systems rep~rted pei_i~tstent /pte-MCL co~tanii:tiatipn, _-:twenty-seven of< 
which corrected. the. probt~ms ·i,y 1989. ' Forty.:nine systems reported· persist.ent 
post-MCL. contamination~· ,twenty.:sE3Ve,J1' pf whic;h were systems ~h:i;'ch h.a.d no prior: 

· history of contamination and. 'twehty.;.two •· 6£ which had . hi.storical contamination. 
problems. . A breakdown of .the :twenty"".two· systems by size inclµdes two large, 
twelve medium and eight small systems, · . 

. . . ' '.'. ,•: •. ·,· ·: •• f. 

4. PCWS RESPONSE. TO CONT.\tfINATIQN 

A kef question to' determill:Lng the· effect'iv~nesS of the A-:280 program . in 
improving 'drinking w·ater q~~lit.y. is,: . - Have the. MCL regulat_ions' re~ulted in the .. 
purveyors taking a'c~i:on to '.addree;s ·.COI).tamination ·problems.7' •... ·•· An . JevaluatiOn . of . 
those systems which• reported problems befo're. ling ·af~er the MCLs. went into ,effect. 
revealed that 21 of the 49 (or 55%) sys.temsv,with persistent ··pre:.;.MCL ccjritzaininat:ion 
corrected the problem. by the tiine/thef1CLs·t,o.ok e.ffec-t. ,in eatly 1989?·,As\the 
program .Progresses, the department' expects· ... to . see . sys terns ·. take ·, immediate 
corrective ac:tion upqn discovery. C>f• .new cases of •. cont.Eimina,tion. :An .est±ma'.ted. 26f 
public community wells .. have. repotfed- unacceptablE;i levels of: vOlatile , grgailic 
compounds since testing b~gan in 1984. · More economical' SC>llrCeS of water were :found 
for a number of these weli~. T~ ·dat:'e, th~• Department has approved construction 
permits for· 52 · treatment arid. trah~inissiort facilities totaling. over 34~:7: million 
dollars. A summary of the number of.projects approveci to treat VOC contamination 
in order to comply with the A~28o··staridards. is proyicied. in. Tabl~ f3:. · 

. ' . . . . 

Although the DEI>E does not txia:ck whifre the. fµ~ciing f~r. these iniprhveine,n.ts 
comes from, we know that mpst of the· improvements made have b_een with funds. from 
the utiliti~s. . There are state fundirig sources tl!,at can hf} used' to 'up'grade water 
utilities, such as the SpillComperis.ation FU:rid, Hazardous Discharge Bond Fund and 
the Water Suppiy Loan Program. Each:; water supply 'case ts iµdividually ev~luated 
to determine if an a.ppropriate fundip.g source exl~t:s. . . .. , .. 

S. SUMMARY 

Between· 1985 and . 1990; 71;.81% of the PCWS. did not detect any .level of 
contamination with the A-28-0, :ccmtaminants :> '.Rach A,-,289. sample result. reported. to 
the department contains · S:nalyti¢al r.esults fo:r · Spproximately 17 .different · 
synthetic organic ch«:3micals; only 2%of :these analyt:ical results received annually 
reported the presence of the. A;.280: contaminants. (plus is.ottters). ·Although analyses 
of temporal wate~ , qU:~lity trerids are limited for the ·reasons identified at · the 
beginning of this .. section,. the general .·• conclusions to ;be.· drawn from the 
informatiqrt indicate .. that . cdntairt;i.na1;:.:i,on . problems : are '·.:being ... identified and 
addressed and that wa1:er· quali:ty has been; improving: .· . Spedfically ,. even. though ·. 
analytical methods · and · laboratories,. are tapable of rout:inely detehting lower. 

·· levels of· contaminants t:h.an could .•. previoui;ly be• .. d~tected,; the·• percentage of. 
systems . reporting non-deted::aple contamination has remll.iri.ed relatively constant. 
The percentage of systems . w.ith · 1.evels of ct,n_tam):hatfort greater' than the 1989 :.MCLs 
is clearly decreas}.ng. . '.This improvement ,,is the tesult of the coristruc•tion of 
treatment· facilities to remove - volatife o:rgan,ic compquri:ds as well a·s the us,e. of 
alternative sources of water>.supply/ O( the contam:Lnants· found, the 'three most 
commonly· reported were·' . l,l,1-trichlorpethanej trichioroethylene · ... •.and 
tetrachloroethylene. Almost •. ,all of the VdC corttami:nation identified . was 
associated with groundwater sources. . .... , 
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Sumrnaty of .Projects Sub111ltted, andApproved*.:fO ,. -.. _ 
Treat VOiatiie Organic Chemicals Regulated by the A+280 Prograrti 

# of Projects Subrnitted 4 

- # bf Projects Approved* 
• • ,<. ,, \ 

GAC1 Tre_atment 

AS2 · Treatment 
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' N Transmission Line 
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SECTION -III: · · A~IEVEHENTS AND~-DIRECTIONS -OF THE _ SAFE DRI~ING. WATERPROGIWf: 
. . ·'• ·. ·- ... -

1 ACCOMPLISHMENTS -

The· Qepartment of- Enviro~enta,l Protectibn _ and En~rgy, <~as:'·•cti:rected ·by the 
Legislature, ~ccomplished the following within-twelve. months- -<>f.t_h~ passage of-the 
A-280. Amerid111ents. The Department: . . . . . _·· ... 

* Revised the _-laboratory>certi:fication. reg~latii>rrs: to ; include methods . for. 
analyzing VO.Cs~ PCBs· and · chlordap.e · • iri', . drink~rig . water· and . beg~~\ cert_ifying , 
laboratories for the hazardous·· contamitt'ants~ t~stfog -Ptogfam; ••· ·. 

* R:ev:lsed· the Saf'e Ddnking .Water Ac,t).monit.br;i.fli t"egulilti6nif to' incl;tide 16-
hazardous contaminants idei:J.tiffed by the.A}260·Amendmerits;· _-_ .. 

* Info+med the approxima~ely ·. 630: public CO!Dmunity ~.ater .· systems · of: theiJ:. 
mcmitoring :responsibiliti~s. under· this new_ program; and;:· 

* Began collecting and ass~ssi:ng, monitoring result~- siihmitted by the 630 
public community water systems -(NJD,EP' >,t986b; /Krietz~an. ef aL·, '19,(17-).· >'Thi.IS 
monitoring began in New Jersey: ahead, of<the f(!~eral :requirements· for testing for 
the hazardous organics; These results create. •a unique c;iatir-base~:which provides a 
continuous record .-of drinking -water quality prov,ided to<New' Je'rSE3Y public water 
supply consumers-, for the_ lfL hEizardous contamihants ·-.•. ·, - . . -

. * .Established a drinking water research .p:tograRJ. 
··•.·. ;,, < .. 

Numero\,ls other ·tasks/ accomplished ~irtce ·the deve1opment 
include the following (detailed-_ desci:iptions of' each task-· 
Section noted by parenthes-is): C· · · 

.·. . . . - .... 

..... •' .. • · ... ,_· 

of ''1:he >cA~tBO program· 
can be · found in the 

* Establishment of the New Jersey Drinking Water Quality Institute' (Section 
I.LA.). 

. . . 

* Assessment of the ievels of contaminants in 'the water supply systems ;(NJDEP J. 

1986b; Krietzman et al., l98'7; McGeorge ~t: aL:, 198?; Section Il. B.), 

_ * Development ·of ·--''Interim Guid~ld.nes,i' :Action Ler,e.is :. ·lUld· Redomrnenda;ticm$, ;,f9r 
Selected O:rgariics in ·Drinking Water" until find MCLs -1:trid. regulations were adopted 
(Appendix B). · 

* .Adoption of final MCLs and r~gulations (~ect:ion i::i: B) .· ·•-·-
* Publication -of the. Special Water : Ttea'l:niei:J.t Study to 1,denti~y ·_• treatment 

methods. 

* · · Re~ediat:ion · of the co~taminated' d~lnking· water - source either_ by the 
construction• of treatment .. facilities or- by removing wells from. service. (Section 
II.3). 

2. DRii«ING WATER QUALITY RESEARtH 
Many of the accomplishments•. listed : above were possible. because. :of ·-the 

department's drinking water -te$earch and. related technical, - support pro~rarn .. As. 
described in the. A-280 amendments, -the focus of New Jerseyrs d:rink-irig water. 
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I ·, 
.· ..• ·r:e:searcli >PJ'°'8rlllli · is:·1~Q ,i~'Vie:~t j,ga,te. J;µe •.sou_rc•e's ,, .. : ecut:1:e:nce:,: . tr:a~a;port., tt~titibeitt- ... _. 
/ arid po~ential effec,t[s ,.of contaminants .i:11 potable •· a.t~-r .. · This -comp:t',ehenstve -s:t·at:ec: _ . .... •.-;:::::~:-·::~::~:o:~:~t!::d::a:::::ia::;~~!!i~:;!~Y:·· .. :~:f ~~=i~~:ut:fo:::~:!~:!1!t1::f ·:··. • 

to build a -s·ound tounda~;il;on .,~or it·s· wate·r -q.u:a itY], ·,ev!i-~uat'ion · · and. fmpr-ov;ement 
efforts_:·. . . r . :-" ' '. . . . . ·- j. ,. .·· . . ' . 

. ·. ;t'., he······ .. ····.f.-,o·•·l······lo'w· .. ·:·i··n .. ,8 .... -: s··.e·c.·.·•.t. ·i.,-n ... ·~.•.... f.or_ more in,fo-:tm~ti,on regl37.d~tig .· any Jµdividual ,study" DSif. :::::r:::irons ·• · · ' ' 1 ·. •. ' 
--

. N.'IDE:PE. - . {I.OF ,Cleme:at,, .l'.9.8,6). · · > 

·. ''lluan~i~:i; lf4"~e<\s,.8'lt fur S..l~1'il ~1;
1
t14 J~t~ . 

. . . ~n J}r1.n:k1ng -Watel!l'. ·,(K.:S. •iCrump and ,Company;,< n.c:.,,. :1,986). •, 

,Anal:::::::~:::&:f ~nzeft~ _fl.. {K:J ... u,.~·r ';.• 
, :::f 600 ;SeTi~j ¼iliae.tion. St!iily." . {llui&"".s Unj2f:~• 

,·1 
· "Aaa:lytical- ·-M,e:t'h d_ Development fo;r ,A--iso Compo 1;1ds J·u, ·: 

. .:fBa;ttelle L-a-bsQr:.a,o~ie:s, ,198.9)_; . -··_ '·, ·1 
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The bureau . is presently updating the. department Is regui,atiorrs :regairding all 
aspects of operating both public.· and nonpublic drinking water· systems. ·nie 
revisions will include updat:ed and new construction stand,ards, :and all ,cu:rrent New 
Jersey MCLs and testing Tequirements. The r,e-Visfons, will be·, consistent ·with 
recent USEPA :rulings and are expe,cted .to be. proposed ·by ·the end of · 1992.. The 

. focus on fostering communication between the regulators and the regulated 
community and ongoin:g · rese·a.rch · provides the · tools :r,equired for :responsible 
management and planning of the state's drinking water program. · 

A. Current Drinking Water Quality ProgramA~tivities 

L Develop . MCLs . for the remainifrg 2a list contaminants. The department is 
conducting research··. studies to develop . analytical ~echniques .· for · the . four 
remaining 2a list contaminants ethylene g:ly:co1, formaldehyde, n-hexane and methyl 
ethyl ketone. Methyl ethyl ket·one and n-l:rnxane can be ,analyzed using a 
modific-ation to an existing USEPA analytical method. Outstanding issues regarding 
ethylene glycol analysis are currently, being evaluated by·· department staff. 
Health-bas,ed levels for these contaminants were develojYed in 1987 and need ·to be 
updated~ Treatment techniques for these contaminants also need further 
evaluation. The occurrence of thes,e four contaminants in New Jersey's public 
water supplies is unknown. The listed coritamiriant kerosene is actually a mixture 
of contaminants and the department 'has suggested replacing it with naphthalene 
which is a component of kerosene. Naphthalene iS a 2b list contaminant. 

. - ' . . . 

2. Develop MCLs for the 2b list contaminants. A variety of outstanding 
issues remain before MCLs can be·· istablished. Health-bas·ed levels have been 
developed for all six of the selected 2b contaminants which need to be updated if 
more current information is Iiow available. The program expects to recommend· MCLs 
for 1,1-dichloroethane, 1,1,2-trichloroethane, 1,1,2,2-tetra- chJoroethane, 
naphthalene and methyl tertiary butyl ether in tlie near futurEL ·· Further 
evaluation of the treatabiHt>7: of 2,4:,6-trichlorophenol to health-bas·ed levels is 
required. 

3. Identify new contaminants to regulate. The department is contitn~ally 
reviewing new drinking water occurrence studies for contaminants · .of concern .. 
This information fs used in conjunction With contaminant occurrence information 
gathered from other department programs for possible -contaminant candidates. 
Reliabie analytical methods for the candidate compounds are reviewed when 
available. 

4. Review proposed OSEPA MCLs for consistency ·with. the' A-"280 legislation. 
The A-280 legislation dfrects , thatMCLs for carcinogens be set at>the level whi~g 
permits an increase of cancer incidence i11 no more than one in a: million ( 1'0 
theoretical .risk level) persons ingesting that .contaminant in drinking water over 
a lifetime. · These health-based MCLs are modified based on technological and 
analytical . factors. .·. The USEPA has proposed MCLs for regulated_4carcinogens at·. 
levels ranging from one in 1a mil Hort to one in ten thousand 09 ) risk levels. 
For those federal proposed standards .which exceed the A-280; target risk level the 
program evaluates the pr~gticability and feasJbi1ity of quantifying and removing 
the contaminant to the 10 risk level. · · 

S. Correlate water quality data with health effects information. The 
bureau has collected and organized a comprehensive database characterizing New 
Jersey's drinking water quality. The A-280 analysis results :form a unique data 
base for assessing potential exposure to VOCs and trihalomethanes providing part 
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I 

I . 
of the basis for 'studies. by the Department of ·t'·ealt

11

• h :to determine ·if exposures 
correlate with seledted health outcomes. ' ' 

. . I . . . • 

6. Review ,prJ,viously set health-based MCDs. : As new health studies are 
published, the ratidnale for setting a health-basbd MCL is evaluated. The Lists 
and Leve~s Subcomm~¥ee is pres:ntly re_evaluati~g !several health-_based MCLs for 2a 

· and 2b .list contamin 1

1
ants for which new int:ormationl has, become· available. . 

7. Promote imp 1,roved relations with certifield laboratories. The bureau and 
Office of Quality'i As.surance . (OQA} periodicilly meet with . the certified 
laboratories to ·. explain reporting requirements[ . and form processing. These 
meetings promote c~mmunication between the co~mer<rial laboratories and A-280 
program staff and ! foster the resolution of l pro

1

blems associated with the 
,laboratories. 

I 

B. Current Drinkingl,Water Quality Research Activi
1 
ies 

As previously delcribed, New Jersey has a uniJue state drinking water research 
program which focus1es on . potable water quality\ issues. Major categories of 
current investigation include the following: (1) sampling methods, (2) analytical 
methods, ( 3) , contam~nant occurrence in New Jersex water supplies, . including both 

I ' ' ' ' ' ' I 

regulated and Ul}regulated substances, ( 4) human lhea:). th effects of contaminants, 
(5) treatment techn~ques, (6) microbiological contaminant occurrence and (7) the 
vulnerability of waiter supplies to contaminatiJn.- , · Some examples of· ongoing 
research efforts in these various areas are listedl1below. 

I 1 ·· ' 

I . . I 1. Development · and application of meth@ds for the determination of 
disinfection by""products. Disinfection practides 'used to control microbial 
pathogens in drinki4g water also produce generalny :, low levels of disinfection 
by-product contaminaiiits .. New Jersey is among thel. few states using the new draft 
USEPA methods fpr · 8rnalyzing · the occurrence of . ~is infection by-products (e.g., 
haloacids, aldehydes 1and amines) beyond the trihaiomethanes. Currently, a number 
of public water systems in the state are beihg isampled to investigate the 
potential for the fo[rmation ·. of these disinfection\ by+-products. . This information 
will be used to gu. ide .·po. licy de.cisions o.n tlh.e !. regulation of .. disinfection 
techniques and their !by-products. · · 

2. Investigatid,n of methods for developing I Practical Quantitation Levels. 
Previously, ·the' Institute utilized interlaborat~ry 1

, studies to determine what 
levels of contaminan!ts . could be reliably quanti1ied, by certified laboratories. 
Although this appr:oaph is preferred, it is labo:ri in~ensive, time consuming and 
expensive. DSR is currently evaluating other t:echiiiqu~s for developing PQLs which 
would.be used to~iden~ify target levels in a more e~fi~ient manner. 

I, ' I I 

3. Development! and implementation of apwroaches to conduct pesticide 
vulnerability assessm!ents. Recent federal regulat~ons offer states the option to 
require monitoring f9r pesticides only where suppllies :are likely to be vulnerable 
due to pesticide usage patterns and/or general s6sceptibility of the raw water 

I ' I I 
resource itself .. Suc

1
h a process promotes efficient. us,e of monitoring resour~es in· 

those areas where contamination is most likely to loccur. New Jersey is developing 
a technical approach! which will evaluate the su~ceptibility of each source of 
water to pesticide fontamination, taking . both pr.s. tic. ide use . and hydrogeologic 
factors into account. 

1

. : 

I 
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4. Evaluation of routes·. of exposure . to• contaminants other than ingestion. 
Ingestion. has generally been the pnly path of exposure to conta.minants in drinking 
water considered for the devel9pyient of l;ie!'{lth-:based MCLs by New , Jersey and by 

• USEPA. The relative contribution of two additional routes pf exposure, irthalation 
and derma1. absorption, is bei11g · evaluated. C9ritributio11s, of · these additional 

. routes may lead to <the revisiori of some stc1te health-bas.ed. MCLs. 

5. Correlation of ~at~r. quality parameters with· the occurrence of lead ,and 
copper in · school drinking water. There is increasing concern regarding the 
potential health effects of exposure to low levels· of lead, · This concern is 
particularly strong for children, . as they represent a . susceptible population to 
the effects of this metal. This study provides a.n assessment of the lead and 
copper levels in New Jersey school drinking water, and their relationship to other 

· water quality and plumbing chara.cteristics. · · 

6. Evaluation of mercury levels in groundwater. Levels of mercury 
exceeding the feder.al and state MCL o:f 2 ug/ l have been detected in numerous 
groundwaters sampled in South Jersey. These levels have ranged up to 60 ug/1. 
The potential human health effects of. mercury. exposure, as well as the 
investigation of possible· sources of this . contamination, partially depend on 
understanding· the form of mercury which is present. .·. This study evaluates the 
species of mercury present in these South 3ersey potable watersupplies. 

Many of the above ongoing projects,. as.well as a number of completed research 
projects, were recently presented . a.t a DSR/,Insti:tute sponsored . Drinking Water 
Research Symposium held in Trenton iri, April of 1992. · This major technology 
transfer effort attracted 180 participants from the purveyor community, academia, 
environmental consultants, environmental groups, the legislative branch, USEPA, 
and the department and NJDOH. The department will continue to use. similar 
technology transfer mechanisms to relay the findings. of . its research efforts to 
those involved and interested in New Jersey's drinking water quality. 

4. Future Issues 

. Initially, the A-280 program was designed to fill a void left by the federal 
program by addressing volatile organic compound .contadiination of drinking water. 
This . program was successfully .· initiated well in advance of . federal mandates. 
With recent EPA rulings closing the gap in developing standards ,for the regulatfon-
of numerous VOC · and pesticide contaminants, the program will continue. t9. address 
drinking water contaminants of .concern toNewJersey. 

As USEPA increases regulation of nontransient, noncommunity systems, the·· 
drinking water program will be expanding to meet the .needs of smaJler systems; 
Many of these systems are operated by part-time staff and rely on the state f<>r 
essential technical and regulatory assistance. Under the auspices of the· USEPA 
Mobilization Program and in conjunction with · the - New Jersey Rural Water 
Association, the bureau conducted seminars . in March. 1992 to update the 
approximately 1200 nontransient noncommunity systems andthe local health officers 
on recent changes in regulations and monitoring requirements. The bureau will 
schedule seminars on similar topics.in the future. 

The drinking water.program will expand in the future·to meet the needs of the 
public and purveyors by providing educational assistance on safe drinking water 
issues. Once considered a simple issue, the definition of safe drinking water is 
becoming more dynamic and complicated as the Department and USEPA continues to 
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promulgate .new regu]lations for a growing number .of 4ontaminants _' Since consumers 
are of!en receive numerous meofa messages and so]icitiltions containing, conflicting 

- informa:tfoti about arinking water, ~onsumers ar~ . c~ncerned about the safety of 
. their . public water[ supply; .· 'For many . purveyorls:,. ~specially .. s~'aller ones, -the 
department is a resource for . assistance wlth :the concerns about drinking water 
quality posed by tlia' 'public, for understanding 4ew: :regu::latioris and tor resolvin.g 
problems,. The burel'au:plans to further educate the general public, the purveyors, 
·certified laboratories and health Officers th.to 1gh· ~llblications, newsletters .arid 

_ s~minars. _ ·· · ·. I · ·· · · . ,. , ·._. ···•·· · ·· ·. •• 1; .· · · , _ • • • •• 

: 1,. I 
'•! · 1 

I 

: I 

I 

i 
. I 
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Appendix B .·· . . . .. 
Safe Drinking Water Actof 1986: CONTAMINANTS REQlJI _[1"0 BE REGULATED ~v USEPA 

· ... In organics 
antimony · 
arsenic 

.. . asbestos , . 
barium . 
beryllium .· 
cadmium. 

Pesticides 
alachlof · 

. ~ldiCEUb ·· ..... · · · 
aldicarb S\,Jlfoxide 
aldicarb .. sulfone\• 
atrazine 
carbofuran ·.· 

··. chlordane 
· · .. 2,4~0, 

. chromium •·. 
copper 
cyanide 
fluoride · 
lead· 

• dalapoil ... ··.·· ... 

. mercury 
. :nick.el 

nitrate · 
nitrite 

. selenium 
sulfate 
thallium 

:. dibrorilochloroprop ne. 
.. (DBCP) .... · . 
· .. 1 ;2iJichloropropane _ 
dinoseb · · 
diquat 
endothall 
endrin ,,.,·: · · · 

· epichlorohydrin> 
ethylene dibromide 

(EDB) . . 

·.·.·. ·I < .·· .. 
glyj:)hosate · . tri:m .:1;2~ichloroethy!ene .. 
·he·ptachlor . ... ethyl ber'J~ehe :. · . 
heptachlor.epdxide' .. ·· · hexa1 hlorpcycl~peotadiene 
Jindane . . .. met ylene chloride . . . 
·,metlioxychlor· . PAH jpoi;yatomatic hydtoJ· 
piclorarn ·· car ons) 1 .. · · ·· · · 

-simazine · PCB ·· (pol~chlorinated · 
. ~.4,5°TP (silvex)' . , bip enyl~) . . . _ .• 

vydate (oxamyl) . ·. pent chlpfophenol · 

· Organics (SOCsJ 
• ~crylamide 
. adlpates . 
. beliz'ene -· 

carbon tetn'lbhlo~ide .. 
chlorobenzene. 
dichlorobenzerie · . 

· J,2~ichloroethane 
1, 1 :-dichloroethylene 

·· cis-f,2-dichlbroet!Jylene. 

.· phth late~ .. 
. .. I • -. . ,- • . 
styre e t , .· . · · •·· · 

2,3,7; ·-TCQD (dioxin) .··· ·. tetra. filordethylene ·. 
trichl©rOb~nzene 
1, 1, 1 ~trichlbroethane . 
1,_1 :a-~rithl~ro~ttiane . 
tnchl<i>roet~ylene .. ·. 
tolue~le .. 1

1 
· · 

toxap~ene1 . 
vinyl ? hlori~e 

· Micro. & Twbid. ·. 
. <Siardia lamblia . 
·Leqionella· ••··. ·. . 

· stand,ard-plate count . · 
total conforms · · 
turbidity 
viruses .. 
. · .. _:·:·_ .. . : '·. 

Radionuc!ides . . 
gross alpha particle· .. · 

activity - . . 
beta particle & photon - · .. 
.radioaetivity . · 
radium 226 · 
radium 228 
radon 

xylen ·. 
USEl;>A DRINKING WATER PRIORITY us-t (199:1) 

· melhomyl · · · · · • I · dichlprodifluQramethane 
1,1 ~dichlor.ethane · .. ·. 

lnorganics 
aluminum 
boron 
chloramines 

. chlorate 
chlorine 
chlorine dioxide 
chJqrite· 
cyanogen chloride 
hypochlorite ion 

' . 
manganese 
molybdenum 
strontium· 
vanadium 

.. zinc 

. Pesticides 
. asulam 
· bentazon 
•. bromacil 

cyanazine 
dcpa (and acid 

metabolites) . ·· 
d!carnba 
etlwlenet_hiourea 
fomesafen -
lactofen /acifl uorf en 
metalaxyl 

rrietolachlor 
metribuzin . 
•parathion. degradation .. 

product (4-nltrophenol): 
prom et Ori -
2,4,5,t .· 
thiodicarb · 
. trifluralin 

.• Organics (SQCs) 
acrylc:mitdie · ·• . 

·· brornoben;zene . 
.· .. bromochl6roacetonitrile' .. 
.: bromodic~loromethane .. 
·- bromoform . 

bromom~thane. · ·· 
· .·•.· chlori~aiion/chloramiriation ·.· 

.. · .. . by-products ·•· 
. .. : chloroethane 

·. , chloroform . . 
chloromethane •· · 
cl:lloropicrin . 

. t>-ch.lorotoluene 
'· p-chl9rotoluene 
. dibromoacetonltrile . . 

dibromochlorornethane 
dibromomethane . ··· 
dichloroacetonltrile 
1,3 ~Dichlorobentelie 

. . I . 

I 

.·•2,2-dichloroprdpane 
. . 1 ;3-dichloropropane - · 

.· · 1';1 ~dichloropropene 
. 1,3;-dichloroproperie · 
, 2,4edinitrophenol 
2,4-dinitrotoluene 

._·2,6:dinitrotoluene , . 
1 ;2~dipheriylhydrazine 
fluorotrichloromethane 
hexachiorobutadiene • .. 
heaxachloroethane . . . 

· is·ophon;me 
•· ·-.• meth.yl · ~thyl. ketone · 
. ·.· methyl isobutyl ketohe .. 
. methyl~t~butyl ether {l'v1TBE) 
· napl:lthalene · 

· '·nltroben~ene 
-. _. . -ozone b~::.prodlucts 

· ·· 1,1 ;1,2~tetrachloroethane. 
1, 1·,2;?~tetrachloroetharie 

· tefrahydJofura11 · 
•trichloroacetonitrile 

·. · 1,2,3,trichloropropane .· 
·:. : 

Microrganisrt1$ · 
· cryptosporidium 



·· lnorganics 
aluminum (0.05-0.2) + -. . . • 
antimony (0.01 /0;006) 
arsenic (0.05) 
asbestos (7x106 fibers/L > 1 O um)-. 
barium (2.0)-. ·· 
beryllium (0.004) 
cadmium (0.005)-. 
chromium (0. t)" . · 
chloride (250) + 
copper (1.3) 0 · .. . .. 

corrosivity ( + 1 to -1 LI.)+ 
cyanide (0.2) · 
fluoride (4 natural) 
fluoride (1-2 added)+ 
hardness (NJ 50-250) + 
iron (0.3) + · · 

• lead (0.015) 0 

manganese (0.05)+ 
mercury (0.002)-. 
nickel · (0.1) 
nitrate (1 O)-. 
nitrite (1) -.. 
nitrate+nitrite (10)-. 
pH (6.5-8.5) + 
selenium (0.05)-. 
silver (0.1) + -. . 
sodium (NJ 50) + 
sulfate (250)+ · 
thallium (0.002) 
zinc (5)+ 

Radiological 
gross alpha (15 pCi/L) 

, gross beta & photon (4 mrem/yr) 
radium 226/228 (5 pCifL sum) 

CURRENT USEPA STANDARDS . 
Pesticides . . hexachlotocyclopentadiene (0.05) 
alachlor · (0.002) 'Y ··. hexachlorobenzene (0.001) 
aldicarb (0.003)-. . o-dichlorobenzene (0.6) ... . · 
aldicarb sulfone (0.002) .-. p-dichlorobenzene (0.075) · · · 
aldicarb sulfoxide (0.004)-. 1,2-dichloroethane (0,005) 
.atrazine (0.003)-. 1 ;1-dichloroethylene (0.007) -
carbofuran' (0.04)-. · cis-1,2-:0ichloroethylene (0.07) .Y. 
chlordane (0:002)-. trans~ 1,2-dichloroethylene (0. t)-. 
~~~DP· J~:0c{}2-.) epichlorohydrin (treatment)• ·· 

ethylbenzene. (0. 7) • ·.. · · 
DBCP (0.0002)-. monochlorobenzene (0.1) ... . 

PAHs, as.benzo(a)pyrene 
diquat (0.02) PCBsasdecachlorobiphenyl (0.0005)-.. 
;~!ot~~~1°ro~~l- phtl')alates; di(ethylhexyl)phthalate 
endrin · · · 

· glyphosate . styrene (0'.1)-. . •. 
heptachlor (0.0004) • , ·.. tetrachloroethylerie (0.005)-. . .. 
heptachlor epoxide (0.0002)-. . · · 2,3, 7,8-tetrachlorodibenzo-p-dioxii1 
lindane (0.0002)-. . · . · • ·. .. (3x1 Q-a) · . · 
methoxychlor (0.04)-. • · 1,2,4-trichlorobenzene (0.07) 
oxamyl (0.2) . · ·.· · • 1, 1, 1-trichloroethane (0.2) 
pentachlorophenol (O.OQ1)-.. 1, 1,2-trichloroethane (0.005) · 
picloram (0;5) · · · trichloroethylene :(0.005) · · 
simazine toluene (1)-. . 
toxaphene (0.003)-. vinyl chloride (Q.002) · 

· 2,4,5-TP (silvex) (O.Q5).-. xylenes (10)-. · 

Organics 
acrylamiqe (treatment)-.. 
adipates; as . 
. di(ethylhexyl)adipate .. 

. . 
benzene (0.005) 

· · bromodichJoromethane · (100 
. . total THMs) . 

bromoform (100tofal THMs) 
carbon tetrachloride (0;005) 
chloroform (100. total TH Ms) 
dibromochloromethane (100 · 

total THMs) 
dichloromethane: (methylene 

chloride)' (0.005) > · 

PROPOSED USEPA STANDARDS 

Radionuclides (FR 7 /18/91) 

· Micro. & Turbid. 
ABS/LAS (foamingagents) (0.5)+ 
color (15 units, NJ 10 units) + 
odor (3 units)+ 
taste (nonobjectionable)+ 

. total coliforms (0 ~ol/lOOml) 
total dissolved solids (500) + 
turbidity (5 units; NJ 1 unit) + · 

beta particle & photon emitters ex~~- · 
·· Ra~228 (4 mrem ede/yr) 
adjusted gross alpha emitters excl. 
Ra-226, U, & Rn-222 (J.5 pCi/L) 

radium 226 (2Q pCi/L) · 
radium 228 (2Q pCi/L) 

+ Secondary standards. · · · · ·.. . 
• MCLs for these contaminants will become effective OD July 30, 1992. . . . 
0 These are action levels, MCLs remain as lead 0.050 and·copper 1.0 until Decetnber 7,.1992. . . .· · .. 
Values in parenthesis are current drinking water standards or health levels (in the· absence of standards) in units of. 
milligrams of contaminant per liter of water (mg/L) unless noted otherwise'. · 

· MCL's for these contaminants will became effective in November,1993. (Phase V) · 

B2 



NEVV JERS V REGULATED COMPOUNDS _ (A-2 ~): List of Contaminants 1 

benzene (0.001 r ·.· 
.. carbon tetrachloride :(0.002) . 
chlordane (0~0005) , , ... 
· chlorobeniene (MCB). (0.004) 
. dichlorobenzene(s) -· . 
. . o- (0.6) 

rn- (0,6) 
P~ (withdrawn). 

1,2-djchloroethane (0.002) . 

1, 1 -dichloroethylene (O,Q02) 
1,2-dichloroethylene ·. ··.. . · 

t9tal cis- + trans(0,01) 
· -· ethylene glycol (Q.290*) 

for1"11aldehyde (0.1 10*) 
n-hexane (0.033*) .. _ · . 
kerosene** . . . 
meth~ ethyi ketone (0.270*) 

I 

- .l 
'i . 

rnethylene chlc;,ride (0,002) 
PCBs (0,0005) . . .· 
tetrachloroethylene (0,001);. 
• trichlorobenzeMs. hleast,Jrect · a.s 

1,2A-trichlorqbenzene (0.008) ·. 
i, 1, 1-tridhloroethane (Cl.026) 
trichloroethylene··co.001) 
vinyl chloride (0.002) 
xylene(s)' (0.044) · · · 

w JERSEY C:OMPOUNDSTO BE FIE. uLA~ED (A-2so): 
2B W;orking List _of Contami ant~ 

. 1; 1 ;2,2~tetrachloroethan . ·. 
-· co.001*) ·. ·_ · I . 
_ 1: 1,2-tri~hloroethane co:ob21*) 

* Health~bas.ed values - not MCLs 

. . ·. . . 
. . . 

~aphthalene (2.879*) , 
2,4,6~trichlorophenol (0.001 *) ·. , 

1, 1-'dichloroethane (0.046*) . 
· · rnethyl-tert0butyl ether (MTBE) 
(0.7*) ·_ . 

** No MCL or health-based value established for this compound. 
Thishealth,:based value was revised by the department and hasnot·been _rmai,ly adopted by the Institute. 

i . 
I 

Values in parenthesis are cu"ent "nkingwater standards o~ health levels (in the absence of standards) in units of milligrams of 
· contaminant per liter of water (ni 1 'L)unless noted otherwise. · ·•. · I ·· • August 31, J992 

. . . . . . . . I . 

_·1 

BT 



APPENDIX C 1 

INTERIM ACTION LEVELS (UG/L) AND RECOMMENDATIONS FOR 
RESPONSES FOR SELECTED ORGANICS IN DRINKING WATER2 

Hazardous Contaminant Group 3 Level I Level II 

Benzene A 0-0.68 >0.68~ 6.8 

Carbon Tetrachloride A 0-0.27 >0.27 2.7 

Chlordane B 0s0.8 >0.8~ 32 

Dichloroberizene(s) C 0-94 >94~ 425 .. · 

1,2-Dichloroethane A 0-0.7 >0,7~7 

1, 1-Dichloroethylene B 0-7 >7 ~53 

trans-1,2~Dichloroethylene C 0-27 >27 < 148 

Methylene Chloride · A 0-4.8 >4.8~47 

Polychlorinated Biphenyls A 0-0.007 >0.007 0.07 

Tetrachloroethylene A 0-0.67 . >0.67~ 6.6. 

1, 1, 1-Trichloroethane B 0-20 >20 < HO 

Trichloroethylene A 0-3.1 >3.1~30 

Vinyl Chloride A 0-0.015 >0.015~ 0.15 

Xylene(s) C 0-100 >100 < 550 

Summary of Responses 
- . No ~ecommended action, random spot checksampling. . 

Level Ill 

>6.8~ 68 

>2.7 ~27 

>32~ 63 

>425~ 750 

>7~70 

>53~ 100 

>148 < 270 

>47 479 

>0.07~0.7 

>-6.6~··66 

>110~ 200 

>30 < 309 

>0.15~ 1.5 

>550~ 1200 

Level IV 

>68 

>27 

>63 

>750 

>70 

>100 

>270 

>479 

>0.7 

>66 

>200 

>309 

>1.5 

>1200 

.Level I 
Level II - Confirm sampling results; periodic: monitoring; recommend alternative water sources and/or 

appropriate treatment techniques. · · 
Level Ill 

Level IV 

- Confirm sampling results; monthly monitoring; develop within one year alternative water supplies and /or 
appropriate treatment techniques for public community water systems; recommend appropriate remedial 
actions to public noncommunitywater systems; and quarterly progress reports fromboth public community 
and public noncommunity water systems. 

- Confirm sampling results; immediate remedial actionfor both public community and public noncommunity 
water systems. 

. - . .-

1 Appendix C was prepared by the Division •Of Water Resources and the Office of Science and Research of the New Jersey 
Department of Environmental Protection in January 1986. 

2 All units in Levels I, 11, HI and IV are presented in micrograms per liter (ug/1) which also equals parts per billion (ppb). The 
symbol > inearis IOgreater than" and means "less than or equal to". 

3 The column titled IIGroup" represents categorization of the listed hazardous contaminants based upon the weight of 
evidence of its carcinogenicity. For example, Group A refers to known or probable human carcinogens, Group B refers 
to possible human carcinogens and Group C refers to insufficient or negative data available on carcinogenicity. 
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. . . . . . APPENDIX D' . . . . .·· .. •. 
NON-REPORTING PUBLIC COMMUNITY WATER SUPPLIES . . 

Non-reporting Public Community Water Supplies sampled by the Bureau of Safe Drinking Water. · Each year 
of noncompliance is indicated. Samples were analyzed by either the NJDEPE orNJDOH State Laboratories. 
No samples were collected by the•Bureau in 1987. ·· · · · 

PWSID No. · PWS Name 
Atlantic 
0108004 
0111004 
Burlington 
0311001 
0326001· 
0326005 
0326009 
0326010 
0326011 
0329006 
0333003 
Cape May 
05060.12 
0511003 

Normsdale MHP · 
Pomona MHP 

· ·Fenimore TP 
.California Villa MHP No. 1 

,·-

Cedar Grove·Apts. 
·. Wagon Wheel Estates 

California Villa MHP No:2 
-.California Villa MHP No.3 
Sunbury VHlage Water Co, 
Richards Mobile Home Court 

Presidential Courts 
Shore Acres Mobile Park 
N.J. Marine Scienpe Consortium 0511Qp4 

Cumberland 
0604001 
0604003 
0605002 . 

,Fortesque Realty Company 
South FortesqueWaterCompany 

. . . .-

0612001 
Essex.·. 
0720001 
Gloucester 
0809091 
0810005 
0819001 
0812001 
Hudson 
0901001 

Hunterdon 
1006001 
1007001 
1013001 
1019003 
1023001 
Middlesex 
121-8002 
Monmouth 

. Tips Trailer Park & Sales.· .. · · 
:Tullertown II ·· 

Verona MUA 

,Penns Grove WSi:Co. Brg: Div. 
Manor Water Assoc. Inc. 
Wenonah WD 
Westville WD 

Bayonne WD 

Cedar Heights Water Co. 
Delaware T'ifp. MUA .·· 
Hampton .Baro ·wo · 

.. Spruce Run TP 
Stockton WD 

Prospect Civic Assn. · 

1314001 Farmingdale WD 
1321001 Keansburg MUA 
1330001 Aberdeen Twp. MUA 
Morris 
1414006 
1414007 
1414013 
1414016 
1414017 

Loziers Trailer Park 
Madoc Water Co. 
Sun Valley Park Co. 
Vassar Rd. Water Co. 
Aztec Water Co. 

D1 

X 

X 

)( 

X· 

X 
X 
X 
X 

X 
. < X 

X-
... ,X . 

X .· 
,X 

X 

X 

X 

)(. : 

x, 
X 

X 

X 

X 

· .. · .. )( X 

X 
.X X 
X · X 

X. 

. ·X 

X ·x ..,. - x 
--iX 

X 

X 
X X 

X 
X 

X 

x· 

X 
X 

X 



I . . APPENDIX D (cont'd)! 
NON-REPORTING PUBLIC COMMUNITY IWAliER SUPPLIES 

PWSID No. 
1414018 
1415001 
1426002 
1434001 
Ocean 
1511004 
1511011 
1523004 
Salem. 
1707001 
1710003 
Somerset 
1809001 
1817001 
Sussex 
1902004 
1905001 
1912009 
1912010 
1918003 
1922001 
1922003 
1922004 
1922005 
1922006 
1922007 
1922009 
1922012 
1922013 
19220,18 
1922019 
1922020 
1922021 
1922022 
1922023 
1922024 
1922025 
Warreri 
2110001 
2116001 

PWS Nlame 
bMH WaterCo. · . 
Faysonl Lakes Water Co. Inc. 
Mt. Arli~gton Service Co. Inc. 
Rockaway BoroWD 

I . 

Maple. Glen MHC 
I 

Luxury tv1obile Terrace 
Oak Grove MHP 

I 
Penns GroveWS 

I 
Picnic 1rove MH 

Mt. Topi Prop. Owners Assn. 
Rocky 1-!ill WD 

I Andover[ Water Corp. 
Country1Village Apts. 
Highcre,t Water Assn. 
Charles pt. Community Assoc, 
Highland Water Co. 

. I .. 
Barry La1kes WC · 
Sussex fo. WC-Aspen Woods 
Sussex Co. WC-Cliffwood I • . . . 

Sussex ~o. WC-Grandview 
Sussex Go.-Sussex Hills No. 1 I .. . 

Sussex Go.-Sussex Hills No; 2 
·. I . . . 

D.M. Bo~stadWC•Oak~Hills 
Baldwin f eU Drilling 
D.C. Water Co. 
Baldwin WC- Stayman/Mott 
Baldwin WC • Omega Dr 
Baldwin WC Vanderhoff Ct. 
Baldwin WC - Predmore Es. 
Baldwin WC - Samrnis Rd 
Baldwin WC - MacIntosh Sup. 

·. I . . ·. 
Baldwin fC -Courtland Rd. 
Baldwin WC - Warren Dr. 

I 
Brainard's Mutual W. Assoc. 
Diamond [ Hilf Water Co. Inc. 

i 

·•·········•~tc····t• .. Mdbile•••Hdrne··•~tA•··•····•··•······················ 

.Jli1\!i1Jt1rn .... 
)11s ~. Water. Supply · ) I > 

.. I 

I 
~986 1985 1988 -I -,-.-
f 

I I 

I 

I 1 X I X I l X 
I X 

I 

x. 
X 

X 

X X 
X 

I 
X 

X] 

X x\ 
X x· 
X xi 

I 
X x, 
X xi 

' I 

X X' 
X xi 

xi X 

D2 

1989 

X 

X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
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