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Dear Reader'fzaﬁkﬂ

’I am pleased to issue “Asse551ng New Jersey s Dr1nk1ng Water -
Quallty A Status. Report ‘on “the’ Implementatlon of. the 1984’ .
Amendments to the New Jersey Safe Dr1nk1ng Water Act (A- 280) o
This comprehensive" document provides an hlstorlcal overview and B
a progress report of the hazardous contamlnant testing -program
activities in New Jersey. . This ‘report shows. that since the
program first began,v standards have _been  set for certain
~hazardous. contamlnants .0of concern in. dr1nk1ng water, “and that"
‘less contamination above the. standards is ‘now being detected in

' publlc communlty water systems ‘in New Jersey * .The Department N
of - Env1ronmenta1 Protectlon’, and - ~Energy “has approveﬁf_f”'“

jconstructlon progects totalllng $34. 7 n11110n (1984 1991)
remedy drlnklng water contamlnatlon problems . : .

New Jersey has been ‘a nat10na1 leader in both mon1tor1ng and fg
standard setting for hazardous contamlnants in ‘drinking water.:g
~The risk assessment and analyt1ca1 procedures used to set

_'standards were: rev1ewed in conjunctlon with the ‘New: Jerseyq IO
' Drinking Water . ~Quality 1Institute’ and: provide a . basis for - -
'_determlnlng current ‘and future dr1nk1ng water standards in- - New
~Jersey. - In- fact, these procedures are being- applled to other '
;-env1ronmental med1a standard se 1ng act1v1t1es as we11 A

LIt is my hope that this report leads to a better understandlngj”"‘
of New Jersey s dr1nk1ng water quallty. e : L

S1ncere1y

Scott A. _eiﬁer;'

Comm1551oner ;;ﬁV'

. SAW/SK:lb

‘ New ]ersey Isan Equal Opportunity Employer _
' C_Vded Paper. - ‘
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EXECUTIVE SUHHARY

The State of New Jersey has always malntalned a strong 1nterest -in the safety

of its drinking water "supplies. . Modeled after ‘thefederal act, the state passed

the New Jersey Safe Drinking Water Act in 1976  and. subsequently was delegated :
primacy by the United States EnvrronmentaltProtectlon Agency. (USEPA). Prior to
1984, - the waterf'quallty ~program consisted - regulating and ' monitoring

‘microbiology, - inorganic chemlstry,' trlhalomethanes, limited pesticides and
herbicides, - and rad1ochemlstry parameters. - These. state mon1tor1ng requirementsv

were identical to those required by the federal government

On January 9 1984 landmark leglslatlon was. s1gned into law that establlshed '
New Jersey's. hazardous contaminant testing program in. dr1nk1ng water. : These
amendments to the New Jersey Safe Drinking Water Act (P.L. 1983 c.443) mandated:
that publ1c 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 of setting maximum

contaminant levels (MCLs) for these 22 contaminants, targeting other candidate
compounds to add to the list, and establishing a drinking water’ quality research

program. In addition the leglslatlon created a tax on public .community water

supplies. to cover the costs associated with the administration of the bill and

established the New Jersey Drinking Water Qua11ty Institute- (Inst1tute), a 15

member adv1sory group to the department on matters relatlng todrinking water.

The department and the Instltute 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 contamlnant test1ng program as’ requested by the Instltute o

The Instltute recommended MCLs for 16 of the 22 hazardous contaminants to the,
department in 1987 and MCLs for these 16A“contam1nants ‘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’ adoptlon of these
enforceable standards, - the department ‘developed. interim guidelines for assessing

drinking water test results ‘based ~on. -the best available published federal
-information avallable 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 contamlnants, many water utilities were willing to take

‘contaminated wells out of service but deferred making large capital expenditures

for treatment for: -removal of the hazardous contamlnants unt11 the . MCLs were

‘adopted into regulat1on and were enforceable

The f1rst hazardous contamlnant test results ‘were due January 9 1985, one .
year after the legislatlon was- signed. ‘Each.. subsequent year, .- all of the
approximately -635 public community - water 'supplles 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- ‘have. been received by the. department‘
between -1984-1990. .- An analys1s of the . dr1nking water quallty trends over, this

“time perlod has been conducted

Purveyor compllance w1th the hazardous contam1nant testlng requ1rements is i'v

considered good. Between 86% and 93%, of .the public community water systems

_-vii



d-‘(bureau)
~ organic-chemicals.

" A-280 regulations.

5_ldeterm1ne how the reported values:

‘y¢~assumpt10ns were- used to develop the: MCLs, prima
" .based on a lifetime exposure to the contaminant at that level.

i/

conducted the‘ required hazardous contamlnant

. semi-annual sampling periods. which run- January.

;fthrough December 31 of each year. If a water s

'contaminants and referred the water system for enf

Each A- 280 "sample,’result {reported.:to the:

contains analytlcal results

‘MCLs were in effect, only 16 of the 630 systems

dropped to ‘three.
'to only those systems whlch have a demonstrated we

‘

“An evaluatlon. of the hazardous contamlnant

eSting during each of the twow}’”‘\;
1 through June 30 and July 1
ystem did -not’ sample for a’ fullfl

year; the department sampled the water delivered to the consumer for the hazardousfﬁ""

orc=ment act1on

i

In 1989,

ter quallty problem

f(1n1t1al round - {1984} ‘through '1990) on a'per system basis showed between 71% and

:81% “of  the systems.reported no detectable contamlnatlon :

the data collected between
compared. ‘to
percentage “of purve
\ ’contamlnation at- concentratlons greater than: the
" between 1985 (the. first’ full year of testing) ‘and|’
~ overestimation of contamination - since they ar
. .detection reported- during one semi-annual sampliq
in the detected- category- for the ‘entire year.
"reporting detéctable contamination was  evaluated .
available for all. ‘the A-280 :
 percentage of pub11c water systems above the
 standards)  also decreased over .time from 11%- in
~difficulties.

- MCLs prior to- 1989,

‘adopted: .1989. The

: ﬁthe ‘beginning ‘of" the ~ A-280 -program:- .
,Vreportlng contamlnatlon below ‘the MCLs increased
1990.
reflect a: refinement in . the laboratories
'ﬂcontamlnatlon - - '
s, one analytical resu
public - health - concer:

For’a'number of‘reaSOns,
necessarily ~indicate " a‘'

contamlnants -except

1985 to 2% +dn 1990.

in evaluating the: data over time

- detection limits, -these" trends. indicate modest - improvements in water quallty ‘since
K , the percentage of = purveyors

from 4% to 21% ‘between 1985 and

. This increase .in- percentage of ‘trace- levels of - contamlnatlon does not

.necessarlly represent a decrease in dr1nk1ng Water

However

ab111ty to

yors, reportlng
1990

e grouped ‘such " that. only one

meta- dichlorobenzene,
federal MCLS

prlmarily due

quallty but,

r’deteCtv'lowfflev¢1

n. - First, very conservative

Thlrd “most of- the'reported -amalytical ‘Tesults:

less than 50 ppb

In general

than ‘earlier in’ “th

gram;

follow1ng the USEPA approved methods.

“does not necessarily ‘reflect water quality over a

|

R laboratorles are now calculating lower method detection limlts”“
(MIL) for these haza ous contamlnants and. reportlng

ower “levels of contamination

partially due to- aggres51ve efforts. on. the - part of

the’department to insure the- 1aborator1es certified by ‘the State of New . Jersey .are
“The allowable test methods also changed
from the USEPA 600 series methods, commonly used. for wastewater analyS1s, to USEPA"
500.ser1es,methods developed for analyzing drinklng water samples

Buleau of Safe Dr1nk1ng Water‘}: s
for .approximately 17 d1fferent synthetlcfsfr s
Approx1mate1y '98% of.-all: analytical results reported annually‘~ U
to the bureau are less  than the . detectable ' level:: the first year the -
had| MCL V1olat10ns as defined by
In the following year, the number ‘of systems -with v1olationsj

“The de81gnatlon of a system in violation is. 1ntended to applyf‘

test results submitted annually' B

Although there were.no
1984 and 1990 were analyzed to, -
the MCLs ‘that were  eventually - .
any detectable =
MCL ‘decreased - from - 21%. . to 8%
 These. values represent an.

g perlod places the water system .
When the. ‘percentage of purveyornguu
utlllzing ‘the federal MCLs now
the. .
(versus the State =
Despite the -

to changes in -

lt%above the A 280 MCL does not'

rily the fact that the MCLs are
‘Second, one sample
51gn1f1cant period of time.
}which exceed “the MCL are still
con51dered to' be: relatively low, the vast maJorlty of - a11 detectable results arer

is,presumed to-;-l-’

The 500 serlestgpflﬁ



flmethods coupled With improved instrumentation prov1de more sensitive analytical*ij
'results Therefore, more water purveyors with low - concentrations of contaminants);f*
'~ are now reporting test: results that ‘would have been: reported as: non-detectable dn-
earlier rounds of testing. The decrease’ in: the percentage of purveyors reporting*a;f
- contamination above the MCL may reflect the effect of the adoption of ‘the MCLs and
the accompanying reSUIations in 1989. The MCL regulations as well as ‘the law ..
~ mandated that  water utilities correct exceedances of the MCL within a year of. .
,{'confirmation of ‘the contamination Through 1991 an estimated 34.7 million}‘;l
~ dollars of construction prOJects have been approved by the department for ‘water .
prutilities to prov1de treatment or alternative water supplies, over half'of‘this
'money was approved in 1990 1991 R : R R S

o Because of the volatile nature of most of the regulated compounds almost allfT

V,of ‘the organic contamination reported is associated with groundwater sources: The:”“’
-~ most commonly detected contaminants ‘in New Jersey. public community drinking waterjf‘

 systems are 1,1,1- -trichloroethane, - trichloroethylene and tetrachloroethylene; - -

"~ between &4 and 10% of the samples collected throughout the . 1984 to 1990 monitoring
_period contained one or. more -of’ these three contaminants " The follow1ng four
: contaminants have - never - been. detected concentrations- above the_vMCL_w_*;
dichlorobenzenes, chlordane, polychlorinated biphenyls and xylenes ‘ S e

- When water systems were’ evaluated according to size, the medium sized systemsﬂ*VV
1,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 contamination - 'Cape May, Hudson,;?;
" Mercer and Salem.. A pers1stent contamination problem is defined in this report as -

-8 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 largeést” number of public community water systems ‘along with

'~ Sussex County, had the greatest: absolute number of water supplies w1th pre- andg‘i~
7Post-MCL perSistent contamination . S ST

o The Institute is currently evaluating recent toxicological data to determine?fd-
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 data have

" been evaluated for the remaining contaminants on  the 2a 1list so that MCL-

recommendations’ may be issued for some of these contaminants in the ‘near- ‘future.

. The Institute has also developed a "2b" 1list, a list of additional contaminantsvg,?
- found in New Jersey drinking waters for which concern exists regarding potential .
human health effects, and for which- analytical methods are available Specific¢}~x
recommendations  for’ MCLs for most of ‘these. contaminants are’ currently beingﬁf%”

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 underway, to support the work
of the Institute, such as. developing methods for the determination -of disinfectionf“gi
by-products and investigating methods . for determining . practical quantitation
~levels without performing extensive interlaboratory studies . Currently, the*gVT
. processes used to develop. MCLs for the hazardous . contaminant testing program are -
,‘being applied to additional water quality programs throughout the department ’

Since its inception, the hazardous contaminant testing program or "A 280"j'

program (named after .the legislation amending ‘the N.J. Safe Drinking ‘Water Act):;;f
has provided protective ‘guidelines  for New Jersey regulators ‘to ‘evaluate. the .
'quality of drinking water throughout the state The ultimate goal of the programg




1
a
5
B
|
|

is to promote the delivery of safe drlnklng water and to reduce publlc exposure to - .
health risks associated with drinking water. The followlng status report provides
~..a more. detailed ana1y51s of how New Jersey ] dr1nk1ng water program has developed'e
. and how the department and the regulated community has responded to the detectlon '

“of hazardous contamlnants in dr1nk1ng water systems|. : N
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_'A-280 STATUS REPORT =
(1984 --1990)
Introduction

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 chemlcals (voe). in drinking water, New Jersey-was already
aware that VOC contamination was present in some of its water supplies. State
authorlties recognized ‘that a long history of high population densities coupled
with intense industrial act1v1t1es made certain State water supp11es vulnerable to
contamination.  Several studies conducted by the USEPA and by the New Jersey
Department of Env1ronmenta1 Protection and ‘Energy's" (department) D1v151on of
Science “and Research (DSR) documented the occurrence of organic pollutants
nationwide (Westrick et al., '1984) and” specifically .in New Jersey s groundwaters
(Tucker, 1981). The New Jersey research study revealed the presence of generally
low 1levels® of contamlnants, pr1mar11y VOCs (Tucker, 1981) Concern over the
length of time it would take ‘USEPA to regulate VOCs in drinking water prompted the -
New Jersey Legislature to pass ‘amendments to the State Safe- Drinking Water Act.

Designated Assembly Bill Number 280, the amendments prov1ded for development of a

comprehen81ve statew1de ‘program to ‘regulate potential pollutants in- drinking water = -

supplies. ~In 1984, the New. Jersey State Legislature adopted thlS b111 which the,
Governor signed . into law I . :

 The amendments,_»stillﬂ,COmmonly_ referred.Jto'rasf:”A:ZBO" (P.L.- l983,1’c.443),
provided that: oo e AT : RN R T
A, A11 public community water systems -(BCWS)"periodicallyj;bef tested for -
ﬁspec1f1c hazardous contaminants,. R L e Do e o
B. '_The Comm1531oner of the department establish standards, called maximum

:contamlnant levels (MCLs), for organic compounds listed” in- the statute. )
and for other contaminants llkely to be present in drinking water, P

c. . Corrections be made when contamlnatlon in excess of the MCLs 1s found
and : - )
- D. ’The department conduct research act1v1t1es pertalning to drinklng water

quality issues.

The new . law also established the Drinking Water Quallty Instltute (Instltute)
~and. ‘directed it. to make  recommendations. to the Commiss1oner The "Institute,
formed in 1985, has theL respons1b111ty of developing a. list ‘of additional
contaminants - for. which testing should: be required; developing MCLs; recommending
approprlate testing techniques ~ and testlng . frequencies and .reV1ewing the
department s. safe dr1nk1ng water program Sale e T T o
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Requlred test1ng for a Spec:Lflc llst of 22 hazard us contammants was set'b""

~forth in. Section 2a of - ‘the bill and is still commonlly called the "2a" list -
.b':_l(Table 1). The second group of contaminants, referr'ed to as the "2b" 1list, =
~i'was to be developed and was to include substances likely to be found in New

. Jersey' s waters -This list is comprlsed ‘of unspec ified pest1c1des, synthetlc -
‘ ,organlcs and metals, for whlch MCLs should also be| developed L e e

TAILE 1

A-280 CONTAMINANTS LIS

<vl'—'l

T
|

(Commonly known as the "2a" |Ist") e

COMPOUNDS FOR WHICH MONITORING 1S PRESENTLY REQUIRED

: ;,Benzene ' 'j E Co R \.10., Methylene Chlorlde . ST
~.Carbon Tetrachlonde 11, Polychlorinated Blphenyls
“Chlordane = f RO R X "-j‘-T=trach|oroethylene R
- - Chlorobenzene L 18, T lchlorobenzene(s)
». chhlorobenzene(s) R . 14 _,1,}1 1-Trichloroethane -
e, : ~o-Dichlorobenzene - . 15 T hloroethylene ,
“m- chhlorobenzene ’ R |- me“ ’hlonde -
S -p-Dichlorobenzene . = AT ~Xy|ene(s)
6. .12-D|chloroethane B e o-Xerne o
7. \-Dichloroethylene =~ o .1 mXylene -
8.7~ trans-1,2- chhloroethytene B -Xer___ne
- 9. cis1 2-D|chloroethylene S
g T . COMPOUNDS FOR WHICH MONITORING IS NOT' SENTLY’*R:EQUIRED
[ N ;,Ethylene Glycol 4 _Kerosene s
2" - Formaldehyde . 5. Methyl Ethyl Ketone
S8 ,:;j;n Hexane R R AT :

o o Momtonng for ols 1 2-d|ch|oroethylene was not possnble untll the U"»EPA 500 senes methods became" -
avallablein1988‘ SRR IR T E : o Sl .

: From 1985 1988 L the program operated w1th ':Ei‘n?terlm gu1de11nes for the, R

. Tcontaminants ‘that - were developed ‘based’ ‘upon mformatlon ‘available from ‘the
" federal government - On January 3, 1989, MCLs forvs1xteen of the twenty two}'fv
. --'2a%‘vhst contammants went amto effect SR S

e : report assesse - the effectlveness of h A 280 program by~gg°“”
“,j3evaluat1ng the water quallty data collected since the program began. in- 1984.
-~ -Several questions will be addressed by this report.’ What do:the data reveal - " ' .
- about: ‘the safety of | New Jersey s publlc ‘water supplles7 ‘What has: ‘the p ogram . . ‘ifi:ﬁi
?dlscovered about the occurrence of ‘specific toxic organic. pollutants i L
. s? How well do the purveyors of publlc water supplies comply with the-*f@fﬁ“‘-f
“monitoring program? How do the adopted MCLs compare to federal: standards or
recommendations? - Can . commercial laboratorles adequately test . for- _these
compounds7 - Is the drinking water" quality “improving based: on. these data?-
~ What more can be done to -ensure safe drinklng water for the pub11c'1n“New
o Jersey? ' : 3 ' LTS T




SECTION I: HISTORY AND DEVELOPMENT OF THE A;280 PROGRAM
1. LEGISLATIVEaDIRECTIVES .
A Estab11shment of the Dr1nk1ng Water Quality Instltute

In order to. prov1de external recommendatlons to the Commlss1oner of the
department on. various 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 agen01es (including the
department - and - the N J. Department of Health (NJDOH) ) and other comm1551ons or
-agencies. o o _ .

. 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 genera1; 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. : - S : o o .

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 1limits and the capabilities of = current treatment
-technologies to remove contaminants from drinking water.

-The three:subcommittees andvtheir assignments are:
‘l)ﬂ :Lists and Levels - development of health-based MCLs for 2& list

contaminants and identification of add1t10na1 hazardous contaminants
for inclusion on the 2b list. :

‘ 2) Testing - . development ’end assessment . of 'eppropriate analytical
: technlques with rellable quantltation ‘limits .and determination of
testlng frequencies. . :

3) Program - review of department activities  undertaken in
~accordance with the Safe - Drinking Water Act and- consideration of
-water treatment issues. .

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.



2 target - risk  range for carc1nogens» is-10

5$,L‘Developmentaofdﬂcﬁs

_ The Institute based the development of MCLs o three ‘basic: factors ‘1)‘hea1th.
effects’ considerations, ~2) - the availability and capab1l1ty of testing'
‘Vmethodologles and 3) the. capablllty of “water. . treatment technlques An extensive:

discussion -on the -application of these con51deratlons to -each of " the 2a list

‘contaminants ~can “-be. found - in the ‘Institutels: document entitled- Max1mum'
;'ﬁContam1nant Level ‘Recommendations for Hazardous Contamlnants in Dr1nk1ng Water" -
dated March 26, 1987 (N.J. Drinking ‘Water Quality Instltute, 1987). " A specific’

‘dlscuss1on on the determination of . testlng methodology capab111t1es has “also.’been

previously described (Oxenford et al., 1989). " The' same" approaches descrlbed 1n ; :

Q,“the Inst1tute document continue to be. used by each subcommlttee

o The Instltute developed MCLs for 16 of the contamlnants ‘on . the 2a llst in-
i»71987 Because no adequate standardized analytical ‘methods were ‘available for ‘the

7.rema1ning 'six ‘compounds, it was: mot _possible|: to‘ derive an MCL for - these
contaminants.  The MCLs ‘recommended by the Institute are presented in- Table 2.

‘The department adopted the recommended MCLs with two mod1f1cat1ons The Institute

proposed ‘an. MCL of: 5 ug/l for vinyl" ‘chloride based’ on analyt1ca1 ‘limitations for

reliable: quantltatlon and 6 ug/l for: para- dlchlcrobenzene “ Shortly  thereafter, - -
3r1de and- the ‘department: adoptedlti:a,

' USEPA established ‘an MCL of 2 ug/l for vinyl chl
this stricter standard in. accordance with the - Federal and ‘State Safe Drinking

‘Water Acts which requlre that state standards ‘be " at least -as. strlngent as federalr,Lv; -
" standards. - USEPA ‘also released addltlonal 1nformat1on based on the health. effects - "

- of para- d1chlorobenzene, and the USEPA' s~ evaluation of the weight-of- evidence" of
the carcinogenicity of this contaminant. The department concurred with ‘the USEPA

v"vevaluation and * adopted by reference the  'USEPA st?ndard *of::?Swrug/l,:for'*the""

contam1nant (refer to Table 2) P
- - I
- bl

L As requ1red by the A- 280 1egislat10n, the human health based levels whlch were ..
?b,,3developed are concentratlons -which are: not ant1c1pated to result in adverse health 0
effects after “a llfet1me of exposure ~ for- non-carc1nogens and - concentrat1ons{(1
,"anticipated ‘to result in no greater than one in one million. add1t10na1 11fet1mef
cancer- risk .for carc1nogens It should'  be" recognlzed that, * in- order ‘to - be'

!

"o

llprotectlve of pub11c health, conservative approaches land - assumptlons were used to i

~develop these levels ‘and ‘that an “assumption of 11fet1me ‘exposure- to these - levelsfh’5
s u i “For - these reasons, exposure: to - concentratlons above the ‘MCLs": whlchrj'

'~may be’ detected in water supplles does not- necessarlly represent an actual concern

" for potential human: health effects. = Individual health-based support documents for =

h each  of the A-280 | contamlnants -are - 1nc1uded 1h Appendlx B of the Institute

'bfrecommendation document (N.J. 7 Drinking - Water’ Quallty Instltute, '1987). ' These -
~documents include 1nformat10n on potential adverse: health effects ‘associated with

'yexposure to varlous levels of the A 280 contamlnants

i

The MCLs. adopted by the department for fourteen of ‘the 2a"

‘greater than one in . one million (10 ) over ‘a llfetlme exposure, ' ‘were a primary
reason for many of the standards to be lower thﬁn

{

" limitations prevented th department ‘from sett1ng the MCLs for a mnumber -of ‘the

dcontaminants at the. 10 " level.- - F r ‘most of these contamlnants, ‘the MCL was -

-

. instead set at an' approx1mate 10 © risk  level. '~These  stricter New Jersey. ..
"xstandards are achlevable by the vast maJorlty of” New Jersey water purveyors as

10
S
4 )

o st contaminants
3 are currently more stringent than ‘the:MCLs establlshed by the “USEPA. Diligent. -

efforts to meet -the mandate within the A-280 amendments, which set the MCL goal -
for a contamlnant c1a531f1ed as . a cafclnogen at‘an ‘excess cancer r1sk level ‘no .

those o% the USEPA, whose stated.
A Analyt1ca1 ‘method - -

i
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' TABLE2

INSTITUTE RECOMMENDED MCLs FOFI THE 2a LIST CONTAMINANTS

Contammants R e . Institute B , E
: : - Recommended N.J.'Adopted USEPA Final
MCLs (ug/l) =~ “MCLs (ug/i) MCLs (ug/1)
1. Benzene : o N B
2. Carbon Tetrachlonde : 2 L T S 2
3 Chlordane . . ..~ - 05 _0.5: _
" 4 Chlorobenzene 4 o4 0100
5. o-Dichlorobenzene- -~~~ 600 600 . 600
rri-bichloroben_zene' S 600 600 2
: .p.'Dichlorobehz_e»ne o i E , 6 . R (- T ’, 75
6. 12-Dichloroethane 2~ 2 s
71 1- Dichloroethylene 2 2
8. cis -1,¢_-D|chloroet_hYIene EEEET 10%° o 100 10
9. trans-1,2-Dichloroethylene e 10° . 100
10. Methylene C'hloride‘ N 2 2 el Lot
11, Polychlormated Blphenyls 3 05 e 05 05
12. Tetrachloroethylene o f ;. . 1"‘, o | 1 -5
13. Trichlorobenzenes -8 SR - R 70°
14.1,1,1Trichloroethane - 26 . 26 . 200
15. Trrchloroethylene B 1 5
16.Vinyl Chloride .~ 5 2 2

17.Xylenes total) .~ 44 - 44 . 10000

T The fmal MCLs can be found in 40 CFR 141.61.

No MCL proposed or finalized. : : ,
* NJ adopted the Institute recommended MCL of 10 ug/l for the total of cis- and trans-1,2-
dichloroethylene. Initially these isomers were reported as a combined analytical result. Although thls
combined MCL is still in effect, the isomers have been reported separately smce 1988
4

'Fmal MCL stgned by USEPA Admrnlstrator May: 11,1992,



Ardemonstrated by the sample ana1y51s
areport : :

) After completlng this’ phase of 1ts work th
toward the establlshment of standards
‘efforts of its “subcommittees.  To. date, the L
proposed health-based MCLs " for four of the remai
to Table 3); it was recommended that the ren
'—removed from the 2a llst O

The Test1ng Subcommlttee recommended that ‘the
and Research sponsor research studies to devel
for - the remaining 2a _contaminants. An - outsi
conducted the initial development and evaluation
and valldatlon studles have been completed (Warne

As mandatedbby,the A;2805amendments,

list of contaminants called the 2b 1list. - Pres

for - the-

,the»d

‘results summariZed' in Section I1- of. thisf“j._

e Instltute has contlnued efforts

1sts and Levels Subcommittee- has

ning five 2a list- compounds (refer =~ »
be

aining contam1nant »kerosene,

|
|
|

department s D1v131on of :Science -
de  consultant to  the 'department

of approprlate analyt1cal methods
r, et al 1989)

epartment 1s»deveIoping a,second”
ently, there is a worklng 1list"

._cons1st1ng of six contamlnants which is -being cqn81dered for regulatlon

Many' of

the chemicals that the department 1nvest1gated for linclusion on’ the '2b list were
1nc1uded in a- USEPA proposal- for 38 organic and inorganic contaminants publlshed

in 1989 ‘and adopted in 1991 (Federal Reglster

Table 4 presents the.current status of these contamunants

: Subcomm1ttee has
‘working. list.
each of the contaminants.

developed ‘health-based MCLs

Subcommittee has ' determlned that the
2,4,6-trichlorophenol are. USEPA methods 604,
for - the analysis of wastewater.
the contamlnant methyl tertlary butyl ether can
series ‘method. However, this contamlnant is’
analyte for the 500-'series methods.

‘As indicated on Table 4,
be analyzed using USEPA approved 500 series (dr1nk1ng water) methods

625 ‘and. 1625,
The Testing Subkom1ttee has also ‘determined that

i

1989 Federal Reglster,v1991)
‘The Lists and Levels

for ~all six compounds on ‘their

‘The Testing Subcommittee- has . also 1dent1fied testing methods “for . .

L
four of the contaminants may

The Testing
for -analyzing
or1g1na11y developed.

\best " methods

be analyzed by - us1ng ‘a USEPA 500
currently not an USEPA “approved -

. The Program Subcommittee is: researching the -

capability ‘of treatment techn1ques to remove these|contam1nants to the level of

'l_the health- based MCLs

C. -Estab11shment of»Honitoring’Requirements v

In accordance iwith the '‘mandates
‘establishing the Interim Testing Schedule for 16
-adopted by ‘the- Commlss1oner in August 1984 (N,
_ regulations requlred all pub11c community water
by January 9, 1985.

o of the A
"developed periodic test1ng requirements .for the 2

Repeat ‘periodic testing is s

-280 amendments, the department
a list contaminants. Regulat1ons
of. the 2a list contaminants were
J. A C. 7:10-14. 1 et “seq.). The:
systems ‘to conduct initial ‘tests -
emi- annual " The. A- 280 amendments'

- 'provide ‘the department with the discretion to increase or decrease ‘the frequency '

of testing on a case-by-case basis.

jfz;

. The A-280 amendments also* requ1re the annual

| monitoring —of the -substances: 1dent1f1ed as: the Qb list when that 11st is
established by regulation. g
“REGULATIONS ] |
The MCL regulatlons.for the A-280 program are‘contained in N.J.A.C. 7:10-16.‘

These regulat1ons, which became effective January
for determlnlng MCL Vlolatlons and requlred acti

3, 11989, »_
ons| to be taken by public”water_’

rema1n1ng .compounds:. through. the o

op adequate testing methodologies—f*

also contain procedures -



* PROPOSED HEALTH-BASED MCLs FOR THE REMAINING 2a LIST CONTAMINANTS

" cCompond  Proposed healthbased MCL
Ethylene Glycol . 2m0ppb
Formaldehyde . o0esppp
'n-Hethe “ L I . ‘ 33 ppb
Methyl Ethyl Ketone | o aoppp

Kerosene R ‘» . -~ Due to its complex composition, no
N o - specific health-based MCL could be
developed. The Institute recommended
deletion of this mixture from the 2a list.’

! Monitoring for kerosene will be addressed through the regulation of two of its key components: 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).



Preferred

ntaminants echnique

‘,'2‘,2;_'.IfefréCthor6etfﬁa

o - Butyb Ether (TBE) . - | ~ -

2 These methods are not approved by USEPA for drinking vifétgranal;‘ys
methods: and method: 1625 are approved for wastewater _analys'i’é: L




:purveyors;inlthegevent offagyiOIation;f«Theﬁregulationsfalso-proVide4for*penalties
~and'ciVilfcourt‘actions”for'Vidlations ' Ll LT e e e
A. Laboratory Cert1f1cat10n Regulations . ST

In order to promote accuracy in the mon1tor1ng data, the Bureau of Safe}vﬁ
Drinking Water (bureau) accepts only- those analyses performed by ‘laboratories -

certified by the State of New Jersey. ' .‘The certified laboratory may only submit7v“

drinking water test results analyzed by using’ the" analytical ‘method(s) ~for- which
it - is certified. The Regulatlons Governing Laboratory Certification ‘and ‘Standards
‘of Performance, N.J.A.C. 7:18 et seq., spec1fy which USEPA methods are to- be’ used
when analyzing dr1nk1ng water samples. Any analyses conducted and | reported to the’
state by non-certified laboratories by certified laboratorles us1ng
non- cert1f1ed methods are reJected : C e : S

v Although the actual number of " laboratories certifled by the Office of Quality o

Assurance (0QA) to perform A-280 analyses’ has varied on a- yearly basis; the numberu
of available certified laboratories  has been considered sufficient to- ‘meet the
needs of ‘the A-280 ‘program. During the initial -found of . testlng in -1984, eight

laboratories were certified to perform ‘A-280 analyses. ~For the sample;analyses»--

conducted - in 1990, 28 laboratories performed analytlcal - work, with' 'nine
laboratories conducting analyses on about 75~ percent: of the total number of‘
. samples analyzed Currently, 80 certlfied 1aboratories are’ avallable I

Audlts conducted early in the program 1dent1f1ed some’ def1c1enc1es in - the.,
‘analytical methodologies, documentation - practices and - quality control procedures

used by the certified 1laboratories.- = The" department undertook a variety of
‘measures to address “the def1c1enc1es G Laboratories_ were  instructed: to
consistently use’ speclfied‘ methodologies - Unannounced on-site audits of the
laboratories were conducted. A -data form requesting that laboratories report

quality control.~ (QC) parameters ‘was ‘- developed in order to ‘evaluate - ongoing v
laboratory performance - Prior to January 1989, the- submlss1on of QC documentation'
by the laboratories was voluntary since- regulations did not - ‘require that “this

“information be reported. When the final New Jersey MCL standards went’ into effect

and the drlnking water program switched from: using USEPA 600 series analytical

methods to USEPA 500 series methods for - VOCs, “QC: reporting became “mandatory for

all analyses ~ The QC form was. redes1gned to prov1de a. greater amount of detailed
information on- laboratory performance B S .

Prior. to requrred QC reportlng,t’laboratories‘ were 'using many different

~ techniques for developing and reporting MDLs rather“than using the recommended -

statistical determination found in' 40 CFR 136, Appendlx B. - The range of reported

method detection limits® (MDLs) for the volatile organics during the two rounds of"f

1985 testing was generally '0.2-2' ppb (Krletzman 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 requlred 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 0.5
ppPb’ required for VOC parameters Some laboratories -are currently reporting MDLs

ivaor VOCs "as low as 0 01 ppb

~Two ! other factors are- also be11eved to 1nf1uence the MDLs First the new 500
series methods,.although comparable to the 600 series ‘methods, contain analytical
modifications in order to detect low level contaminatlon in dr1nk1ng water which
has resulted in lower MDLs. Second the 1aborator1es have become more proflcient

»
i
(
|
l



’Pwater

v[consecutlve rounds of sampling.

E ,program began

:iaureport
-7 Drinking Water

1u1n performlng these hnalytlcal methods over. t1me
are reporting values ‘which reflect a greater sensi
e of low level contamlnants

“:?B Testlng Frequency Regulatlons

The A 280 amendments requlre the collectlon 0
systems
,amendments also provide. the department with the di
the frequency of: testlng on.a case- by-case: basis.

establlshed testlng regulations’ based on .a number |of factors.

v,testlng frequency requlrements for the 2a list are
‘public water system bulk purchases water or has- it
-populatlon it serves. All public community water
water report sample analyses twice .each year, once
period.
December - 31.

by the-bureau- submlt analytlcal results once per |
],submlttal perlod {n,wn o _

they serve.
sample analyses twice .each year,

‘per year.
once: every three year

Purveyors submlt‘ the results to the’ bureau

ﬁ';]“conducts spot check and ver1f1cat10n sampling ‘to. v
- reported . by the pub11c water supplles (see Section: II. 1.

" over ‘nine thousand samples have been -submitted

|
i
|
R
i

HCL Regulat1ons‘j

As prev1ously descrlbed the Institute

January -3, 1989, after. publlcatlon in the State

contaminants- on the 2a :list were: adopted by -the Comm1551oner

"the development of MCLs can be  found in' Section I

ﬁ:the 83’ contamlnants now - requlred to be regulated

?amendments to ~the . Federal Safe Drinking Water
~ priority list;
‘Appendix B.
‘known ' or ant1c1pated to ~occur in' public- water

-?’regulatlon “under the Federal Safe Drinking Water Act.

publish  proposed MCL goals and MCLs for mno 1lés

".drlnklng water prlorlty llst within 24 - months’

regulated compounds (2a- list)- and New Jersey comp
also’ appear in Appendlx B: SR v

1
.
R

10

semi-= annually ‘during - periods Cof |

*?nf'1r
Bulk purchasers conduct per10d1c tests accordlng to the size of the populat1on‘_
Systems1serv1ng greater than 50,000 re51dents are required to report:

Max1mum Contamlnant Level Recommendatlons
1n 1987 (N.J. Dr1nk1ng Water Quallty Instltute,

|

.

N

'iAs:a»result; the laboratories
A

|
|

o
representatlve

’Accordingly, the. department has

“once durlng each six-month ‘submittal period.
Those systems serv1ng between 5,001 and 50,000 re51dents submit test results once
~ Smaller systems serv1ng a populat1on of less than 55 000 people report:,

for‘ review.

C ‘and - D).

1987)

‘1 B.. For reference,

. USEPA s

of " publlcatlon

|
I

tivfty»in detectingjthefpresencefi

f’samples from public,community{'
demand. The

scretlon to 1ncrease 0¥ decrease»

‘The periodic.
based on whether: or not a given .
5 own source and the size of the: .~
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3. INTERIH STANDARDS (1984 1988)
A. . Interlm Actlon Levels

" Prior to thewdevelopment»and'adoption:of the MCLs in  January, 1989, the PCWS
with,~detectab1e 1eve1s of ~the A-280 contaminants were classified according 'to

"interim action levels" presented in a document entitled ' 'Drinking Water Guidance"
developed by DSR (formerly the Office of Sclence and ‘Research) and the Division of
Water Resources (NJDEP, 1986a). - The: Drlnklng Water Guidance" provided an
administrative mechanism for ‘the Department to respond to the levels of hazardous
contaminants ‘reported in both ‘community:and ‘non= community drinking water systems.
This document updated “a draft version:- that had been used for most- of 1985 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 contamlnatlon 1n dr1nk1ng water prlor ‘to January, 1989 when - the MCLs went
into effect. : - . - T e : R

All test results above detectlon 11m1ts were evaluated and placed 1nto one - of
four: different 1evels of response. = The' levels -of  response were- -based ‘on
health-based numbers developed from = Suggested-No-Adverse- Response:Levels.fand
Recommended Maximum Contaminant Levels published 'by the USEPA. ‘The -majority of
the supplies’ with detectable levels reported ° very low concentrations and were
classified as Level I. No additional. action .other than contlnued periodic
‘Sampllng was necessary for Level T water supplles Co

_ Level IT results prompted an 1ntermed1ate actlon level.. - In these situations,
the Department -conducted 1mmed1ate resampllng of the’ purveyor s, sampling points .
and nearby sources of supply ‘to confirm.the presence of ‘the contamination. = All"
confirmed Level II :systems were advised that the levels of contamlnants found were
not de51rab1e 1n drinking water -and that ‘the source(s) respons1b1e for the levels
should not . be used if other sources of more- -acceptable quality were. readily

available. These purveyors were encouraged but not ‘ordered, to take actions to .

-~ improve de11vered ‘water qua11ty Monthly purveyor mon1tor1ng and reportlng were
required in each conflrmed Level II- case. 5 e N

Level III 1nc1uded those results that the Department determlned to warrant»
mandatory ‘action. After. conductlng resampllng, .as” in.Level II.-cases,- any system
with a confirmed Level IIT result was informed that the level of contamination was"
not acceptable in drinking water and that’ corrective actions had to be implemented
‘within one year. In "addition,. monthly mon1tor1ng and reportlng, and ‘quarterly
reportlng of progress for correctlng the problem were requlred ' - '

Level IV results after ver1f1cat10n by - the - Department‘ required immediate

action to prohibit use of the water for potable purposes. A typical response
would be to take the affected well out of service or to use alternatlve supplies

or interconnected Supplles A descrlptlon of Level III and IV ‘responses is
presented in Appendlx C. : .

B. Purveyors Response to Contam1nat1on'

The vast. maJorlty of systems reportlng A-280" contamlnatlon use 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 occas1on that Level v contamlnatlon was reported

11-
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SECTION II: COMPLIANCE & WATER QUALITY DATA |

1. MONTTORING REQUIREMENTS AND :'(':bri"PI&.I;iAﬁéE, L

A.- Evaluation of Sample Subm1351onsau

In order to comply' w1th the A 280 regulatlons, a’ ‘PCWS must perform the
. following: 1) -collect- samples as required '2) “have the samples properly analyzed

by a laboratory certlfled by the State of New Jersey, 3) submlt 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 averaglng three check samples taken w1th1n a month of contaminant

‘B Compliance W1th Honitoring Requirements'

The bureau cons1dered the response of. the purveyors to the overall monitoring
requirements of the A- 280 program’ from 1984 “to 1990 to be very good -Although
some systems have . falled “to report for a given sampling perlod compllance'
monitoring for these -new hazardous organics (86% - 93% of::PCWS) is better than for
some of the more traditional sampling parameters ‘Table: 5 prov1des a summary of
compliance. The high levels of compliance are attributed to a number of factors.
Initially, the bureau publicized the program . d1rectly 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 systems 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 quallfying crlteria and are accepted bya

the bureau.  During 1988 and 1989, seven purveyors - used two non-certified’
laboratories.” In-.each case, the purveyors did not reallze the laboratorles were
not properly ‘certified for ‘A-280 analy51s i~ ~The ~Bureau maintains a violation

history . for: late “ Submission. ‘and non-submissions - for each purveyor ThlS'

: 1nformat10n 1s taken into account whenever enforcement actlons are prompted
C. MCL Violations and Follow-up Actions

Each A- 280 sample result reported to the bureau contalns analyt1cal results
for approximately 17 d1fferent synthetic - organic chemicals Approximately 98% of .
all A-280 analytlcal results reported annually to the bureau are 1ess than the .
. detectable level. S : :

As of January 1989 whenever an’ A 280 sample exceeds an. MCL three “check ,
samples must be taken by ‘the ‘water purveyor to- verify a’ v1olation 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 is issued and the purveyor is required to’
provide public notification 'in accordance with the. most current- version of the
Federal National Primary. Dr1nk1ng Water Regulations (40 CFR 141.32, as. amended).
The bureau may require additional monitoring 1n order to establish the extent of
contamination.  The purveyor has" one year ‘to bring . the water: quallty into
compliance -~ with" the MCL. in accordance vw1th state regulations - If  the
. concentrations ~of the contaminant are such that the: ‘public 'is exposed to an'

imminent health threat the department may require the water purveyor - to. promptly

'_,13



TABLE 5

NUMBER AND PERCENTAGE OF REF'ORTING_V

PUBLIC COMMUNITY WATER SYSTEMS BY SAMPLING PERIOD

RN B - '.“#ofpcws
‘ Perrod 0 o e S : . Reporhng
Inmal Sample U e L e @)
e e
285 7' 527(92%) :
| 1-‘856_",>,1“- S TP L seT(ETR)
.‘ -87’ o 0 | 4v “ ‘, . ‘. 462(88%)
.'28}8'_ o e
o189 535 (88%)
2:89 . " : o 455(87%)
e = R a4 (89%) |

M Althbugh the number of p":ubllc.:'commlrnlty water systems has r’éma ned at approxmately 635 the number :

~ of systems required to:report in each semi-annual interval varies dependlng on.the monitoring regulations. - i

- Water systems that total bulk purchase water and serve less than 50,000 people are on a modified sampling - -
. schedule as are small systems with.no history of MCL vrolatlons In (;eneral more test results are. requrred
- tobe submltted durmg the fnrst samphng period of each year ' - ‘ ‘ .

Y/

N



remedlate the supply 'by taklng ‘the affected sources out of service, prov1d1ng-
temporary treatment, or utilizing alternative water sources. An’ extension of the -
one year perlod -of compliance. may' be -granted by the department for new
construction after a public hearlng has. been held and ‘a determination has been
made that the exten51on will ‘not ‘pose -an. imminent threat to public health. If a

purveyor does not act..to br1ng the water system into compliance, the department_f~@f-
initiates enforcement action: Figure 1° presents ‘the process for ‘determining- ang’~

MCL violation. . Table 6 1nc1udes those water systems whose average values exceeded
an MCL in 1989 and 1990. The .information prov1ded on-each water system includes.
the follow-up response by the water utility. - As requlred all of the purveyors
provided public notification- of the MCL violation. As can be seen, only one of
the public community water system is still in violation of an MCL.. It should be
noted again the MCLs were developed ‘based on a 70 year exposure period- and
. conservative assumptions,’ and these v1olations do not necessarily reflect an-
immedlate human health concern T : : :

D. Verlflcatlon Sampling

‘When the program was 1n1tia11y 1nst1tuted the Department -developed a system
to confirm the presence and levels of the chemicals being reported. Under the.
interim action levels, water systems reporting detectable levels of contamination.
at Level II or above were resampled by the Bureau to verify the presence of
contaminants and to -assign an 1nter1m.act10n level. Additional monitoring was

required of all systems reporting Level ~II contamination or higher. Systems

which reported no detectable levels of - contamination or Level I contamination were
included in the bureau s spot check program ‘ - :

E. Spot Gheck'Samplrngf o

As part of the quallty assurance program of the ‘bureau and the A-280 program

in particular, a portlon of the public community water systems which reported no .

or low levels of contamination were selected during various 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-280 contaminants to those obtained by the department.’
or NJDOH laboratorles generally supports reprodu01b111ty of analytlcal results. -

The" process of selecting 51tes to be spot checked has essentially remained
unchanged 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 fac111t1es 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 wupon resampling. = In many’ 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 Level I sites that were randomly chosen, -
the spot check test results were nondetectable, at five sites the contaminant was
verified. These data emphasized the need for uniform'method detection limits
early in the A-280 program (Krietzman et. 1;; 1987) A detailed discussion of
how the spot check samples compared to the commercial laboratory results can be
found in the prev1ous data reports (NJDEP," 1986b Krietzman et al. 1987)
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County '

Atlantic

Bergéh-

Befgen '

Bergen

Bergen :

Bé_r'gen

Camden

Essex

Essex

Essex

Hunterdon

" Park Ridge

" Waldwick. -
0264001 -

TABLE 6

"PUBLIC” COMMUNlTY WATER SYSTEMS WlTH MCL VIOLATIONS in 1989 and 1990 '

System Na‘me
PWSID No.

Hamilton Twp. MUA .-

0112001 - ’

- Oakland WD
0242001 .

02470017~

Ramsey IR
0248001

- Ridgewood ",
0251001 -

Merchantville-

. ‘Pennsauken WC . -
- +10424001 -

Caldwell WD
0703001

Essex Fells WD
;- 0706001 -

I_i.vingsto"n, TWp‘

Div.of Water

0710001

Bloomsbury WD
1003001

Contamin_ant

" {MCL in ug/l)

Tétraéhlqroethyleneh)
Tetrachloroethylene(1) -
" Trichloroethylene(1)

- Tetrachloroethylene(1),
_ Trichloroethylene (1) -

Tetrachloroethylene (1), -
- Trichloroethylene (1) .

' Tr_ichlo;bethylehe(ﬂ o

- Tetrachloroethylene (1),
- Trichloroethylene (1)

~ Trichloroethylene (1)

Trichloroethylene (1)

Trichlorbeth'yl‘enev (1)

Trichloroethylene (1)

Sample - . Vlolatlon o »Date;v Follow-up Activity
Date .level (ug/l) Compliance ) :
’ : - Achieved
3/8/89 25 "7/19/89 Use of Well #6 used only as
) needed until permanent .
treatment installed in 7/91.
9/19/90 24 10/12/90  Well #5 removed from service:
N i " . Permit for air stripper issued
© 8/91. Well #5 returned to
serwce
- 711/3/89 '35 . 8/1/90 . Water from all affected wells
= . = © - (total of eleven) now receive
. treatment. '
11/1/89‘:; ‘ 43 - ‘ -2/6_'/90 ‘ ‘AII aﬁected weIIs receive air
10/6/89 16 stripper treatment.

.9/27/89 70 2/13/90 = Affected wells either removed
. 9/27/89 2.2 : - from service or receive ,
e : ' treatment Treatment installed

* at 3 stations. Permit issued for
additional 7 stations.
! 10/1,1 /90 : :_-20.6 © .11/16/90 - ‘Well'#8 rémOv_ed ffom serv‘i:c'e,.
. ) C T Balance of affected wells
receive air stripper treatment. -
'8/20/89 19 o 8/90 A stripper _ireatment unit
. 8/20/89 S o177 o o installed at Woodbine plant: .
' - System has a total of 4 air -
strippers at 6 plants.
v8/02‘/'89 ‘24 .6/14/90 System bulk purchases water
: . . from Essex Fells W.D. Essex
Fells WD closed Well #13 (West
Caldwell)
5/26/89 2.9 4/12/90  Affected well removed from
: : s ' service. Air stripper unit
installed 4/90.
" 4/25/89 4.3 1/24/90  Affected wells removed from
: ' - 124 ‘service. Permit.issued for
aeration units at 5 wells on
4/92.
6/11/89 9.6 4/1/90  Air stripper treatment unit

installed 4/90.
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.. A slight modification to the spot check program took place after ‘the - MCLs wentf
.into effect in 1989, Five- percent of the facilities which report no detectable
levels of contaminants are . resampled as “in past years. HOWever, low 1level
contamination sites are now defined as those reporting detectable levels less than

' ';‘the MCL i One in five or 20% of these Sites were resampled in 1990

' ~concentrations: of contaminants including ‘those less than the detection:

F. Noncompliance

. At the close of each round of testing, the, bureau sends letters of’
noncompliance to ‘each system failing to "submit results: - If a publicp~water;
purveyor fails ‘to. submit test results after ‘these contacts, the bureau samples ‘the

system. The. samplesl are analyzed by either: the department's NJDOH s{f:f N

laboratories The department s regional enforcement offices are. also notified

_ - In 1986, the bureau collected samples from the eighteen public water systems E
which had failed to submit any test- results from. the first” three testing periods '
: TWenty -six such - fac1lities were’ sampled in 1986 17 in 1988 and 45 in 1989 and 26

in 1990. No. samples were - ‘collected -in 1987 due to curtailed activities at the

state laboratories and other drinking water program priorities : Appendix D

,provides a listing of the non reporting systems - ‘which ' the bureau - ‘has. sampled due'lh

~to noncompliance _ Most-of the systems.listed are. small; many of- them are mobile
home parks or. apartment complexes A number of ‘these- systems ‘have .. ‘been abandoned',
. by the owner. For - those - cases, - the department ‘has . instituted a variety of
' enforcement and ClVll ‘actions against. the owner:. These ‘actions include invoking,,
the Small Water Company Takeover ‘Act in ‘order to have the court appoint a receivery'
to oversee. the water system until a.new: owner is found .;= SR Sl P e

2. EVALUKTION OF WATER QUALITY DATA

:A, Limitations in Evaluating Test Results

Although a general assessment of . the water quality data collectedvfrom thei»pf’

beginning of - the program late 1984 through 1990 .is possible, .several -

.1imitations restrict a more extensive temporal trend analysis Threeuimportant7fqd¢:1

factors are discussed below

Ei;}' Most analytical results are reported as below detectable levels When,ff“f7”

analyZing detected levels of contaminatio',
results received.are being evaluated “.In ‘additionm, attempts to “analy:

averagefl
) imit, are
-.not: meaningful due to the overwhelming number of - nondetectable levels reported

only very limited segments of the test -

'7Proportions of concentrations ‘greater than the MDL were: evaluated as well as 't e7ff'

rdistributions ‘of concentrations- above the MDL for ‘the three most’ frequently fou d
contaminants. - The reported occurrence of indiVidual contaminants is discussedgi\'
later in this section RET . : R , s

Detection limits vary among certified laboratories S Detection limits (
‘Wlll vary over time within ‘and ‘among laboratories depending ‘on methodologies,;"
analytical instrumentation and: analysts ‘Since the A -280. program began, numerous’
~ laboratories- certified by the State of New Jersey have conducted -analyses- for the -
A-280" contaminants ‘Each: laboratory has' been required to report the presence or

'Labsence of a. contaminant based ‘on- its own: detection limit calculated according to

“the 40 CFR136, Appendix B and ‘the certification procedures established by the 0QA -
(Section I.2. A) ‘ Laboratories ° report the MDLs as calculated values rather than

published values. Therefore, values reported as nondetectab]e ‘are not necessarily .ft5}
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. Only--about half of |

oncerns

»d the 500 series methods ‘for
)llcable, ‘were also requ1red forf;‘
th the 600 series methods,  the

1f1cally designed to detect low-
irements that MDLs ‘be calculated3ﬁ
iform information over time and
MDLs - belng reported with the -

s from the 600 series methodsrtol"

By .1989, all the certified
The‘lncreased use of 500 series
‘lower “MDLs. Therefore, -in" the. -

‘collected under the 500 series

-Figure 2- presents?“
fa111ng into one’ of ‘three categorles -those

Icontamlnants .in ‘either- round of .

B

i

le that. any. 1ncreased detectlonS' SRINES
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FIGURE2

Dlstrlbutlon of Public Commumty

Water Systems Reporting Deteetable
Levels of Hazardous Contammants 1

Initial

' 1988 .'f BRRTIA AU 1989

no detected // detected B dctected
COntamina'nts _' ‘ 7 contammants <MCL - contaminants >MCL

"1 These pie charts prcscnt the peroentage of pubhc commumty water syqtcms
.+ reporting the-presence of at least one of the 16 hazardous contaminants. If .
contaminants - were dctected above and below the MCL lhe purveyor was placed in
- the >MCL category.

2 The peroentage of public oommumty water systems with detected contaminants -
exceeding the 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 sampllng, whereas, the 1nitial
sampling represents only  one :round of sampling. Thus, the initial round of
sampling does not reflect a comparable number of samples. These figures show a

general “downward trend for ‘detection - of levels above the current 1989 MCLs over.“r
time (21% in 1985 to 8% in 1990) with the exception of the 1988 data. The .

percentage of purveyors reporting detectable levels of contaminants above the MCLs
in 1988 increased relative to 1986 and 1987. A~ long, hot dry spell during the
summer of 1988 produced record peak consumption - levels that may" “have contributed
to this increase. During this “time, a number of PCWS which were not using wells
contaminated by low levels of VOCs were advised to turn these wells back on in
order to prov1de needed water supply capac1t1es ’

The percentages of PCWS w1th detected concentratlons of A 280 contaminants
were ‘also evaluated utlllzlng the federal MCLs (refer to. Appendlx B). For 14 of

the A-280 hazardous contaminants (plus 1somers), the federal -MCLs are: hlgher than

those adopted: by the department for four other chemicals, the MCLs are the same.
The percentage:of PCWS with- contamlnatlon above the federal MCLs also. decreased -
over time . from 11% 1n 1985 to 2% in’ ]990 except in, 1988 for the ‘same - reasons-
' descrrbed_abovem : v : - SRR

A comparlson of the percentages of purveyorsJWhlch reported concentrations of

contaminants greater than the A-280. MCLs was performed for 1984- 1990. There was a -

significant linear trend (p =:0.001, Cochran's Test). Despite the difficulties. in
evaluating the data over time (pr1mar11y due to changes in detection limits), this =

trend indicates modest improvements in water quality since the. 1nception of the =

A-280 program. - In contrast,. the percentage of purveyors reporting detected
contamination  at- concentratlons below ~the MCLs  appears  to- be increasing, .
particularly comparing 1985 (4%) to 1989 (15%) ‘and 1990 (21%). As previously
discussed, this increase in trace levels of contamination: detected durlng 1989 and '
1990 is suspected to be related to the concurrent decrease in detectlon limits

In addltlon, the occurrence data for the- 1nd1v1dual ‘A- 280 contamlnants have
been evaluated. and are presented in Table 7 The data in Table 7 are. presented on.-
a per sample basis versus the purveyor ba51s depicted in Figuresvz and 3. .-The -
contaminants are listed accordlng to frequency -of occurrence. The total number of
samples analyzed in a given sampllng period - is listed at. the bottom of each
column. All columns except for the In1t1a1"'samp11ng column represent two rounds
of sampllng : T - ’

The most frequently ] reported - contamlnants . were 1 1 1- trlchloroethane,’
trichloroethylene and tetrachloroethylene This is cons1stent w1th the results of
the national groundwater supply survey which reported these contaminants: as the -
most frequently detected -compounds (Westrlck et al.,. 1984). A more detailed -
discussion of these contaminants -is presented in the follow1ng ‘section. The
reported presence of methylene chloride, -the fourth ‘most frequently reported -
contaminant, in. dr1nk1ng water’ samples ‘has been evaluated by OQA ~-After comparing’
quality assurance/quality control ‘information for drinking water samples ‘collected
in a separate department study- ‘and analyzed by the same USEPA 500 series methods
used in the A-280 program, OQA concluded that methylene chloride ‘detected in the
drinking water samples may be due to: ‘laboratory contamination during “analysis. “The

pos51b111ty of  ‘laboratory contamrnatlon cannot- ‘be eliminated when evaluating =

sample analyses ‘prior to 1989. Currently, sufficient QC information to rule out
laboratory "contamination is submitted ‘with the: reported detect1on. of methylene
chloride. :
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. TaBlET >
© HAZARDOUS CONTAMINANT =
OCCURRENCE AND PERCENT OCCURRENCE PER YEAR‘

Total -~ Initial Sampling? = “ 1985~ " 1986 1987 g8 o 1989 - 1980 T
S * .. Ocecurience Positive Results Positive Results Posmve Results .‘Positive Results ' Positive Results Posutuve Results ' PosmvevRes‘uits_. S
L Contammant " #0 % # %  # % % # % %o # %

_1,1,1-Trichloroethane . 623" 103 87

. 7
1108 - ".108
46 3 .27

- Trichloroethylene . . 603
“ Tetrachloroethylene . -+ 566
~“Methylene Chloride .~ 276 -
. trans-1,2-Dichloro- .- -~ © ..
. ethylene.” - RN I 3 I
Carbon Tetrachloride =~ 108
" 1,2-Dichloroethane - '
-~ 1,1-Dichloroethylene
- para-Dichlorobenzene
. meta-Xylene IR
. .Benzene : .
© - cis-1,2-Dichloro- - -
ethylene = -
Chlorobenzene
- ortho-Xylene .- -
_ '\ ortho-Dichlorobenzene -
" Vinyl Chloride; =
. para-Xylene

6
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Chlordane -
» Arochlor 1254' o
" . Arochlor, 1016

-
rleinwBawed coozeR~ 888 3. 4:-;#
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S W O - .—;_f‘:
CALA A
1
.
1]
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A
0
i

S Arochlof 1221 - . - - - : - - - - - - E
Arochlor 1232 2 - < - - - - - R

. -Arochlor 1242 - -1 - - - - - .- -
- Arochlor 1248 - - - - - - - - - - - = . - -

Arochlor 1260

 Total Number of Samples 9,213 | 704 ~ ' 1571 = 1491 1438

e _‘1 Contamlnants are 11sted accordlng to ranklng order = most to v\least frequently detectedv.'

-2 In1t1a1 represents only one round of sampllng in 1984 whereas' 1985 through 1990 represent two rounds of sampllng




Other contamlnants reported in greater than 1% of the samples, in ranked
order, ‘are trans-1,2- dlchloroethylene,, carbon tetrachlorlde, 1,2- d1chloroethane
. and -1,1- dichloroethylene ‘Polychlorinated blphenyls, presented in Table 7 as
VvArochlors, were reported and conflrmed for the first t1me in 1990 Chlordane at a
concentration less -than the MDL was reported once .in 1985. “The presence of
‘chlordane was  never - conflrmed and without: access. to ‘the raw data, its -actual

. presence. remains questlonable ‘Due to low- water solub111ty,_1t is not surprlsing,

_that. PCBs- .and chlordane are rarely . detected in delivered water supplies. . The
following. = four contaminants ‘have . never been: - detected above - the MCL:
vd1chlorobenzenes, chlordane,, polychlorlnated b1phenyls and xylenes o

-1, 1 1-Tr1chloroethane, Trlchloroethylene, and Tetrachloroethylene‘
Occurrence Data S , .

1, 1 1- Trlchloroethane (TCA), ‘trichloroethylene (TCE) ‘and tetrachloroethylene
(PCE) - are  common ingredlents in industrial .and household 'solvents . . and
degreasers ©  Of these three compounds, trlchloroethylene -and:, tetrachloroethylene
'vare frequently detected together in a -common water source. . :

Frequency dlstrlbut1ons .1 for : detectlon : of 1,1, 1- trlchloroethane,'
-trlchloroethylene and tetrachloroethylene ‘are presented in Tables 8, 9 and 10,

respectively. .~ When reviewing'the frequency distribution tables,.lt is  important

- to. note that since 11986 ‘when -the bureau's reduced sampllng program- began, fewer
purveyors  are required ‘to test -in ‘the . second round - of sampling during a'given
year. In. 1990 approx1mately 99 supplles were on the reduced sampling program.
Testing intervals P86-2, P87-2, P88-2, P89-2,  P90-2 are “biased - slightly towards
higher proportions of both Hmedlum and —small systems with recently reported
contamination.: In other words, only small and - medium purveyors reporting no
detected contaminatlon ‘are e11g1ble for the: reduction program .and those systems

are not represented in the second sampling period of ‘each year. Therefore, the

two sampling ‘periods of -each year. are not d1rect1y comparable Increases and .
decreases in each category can best be made over time by comparing: ‘the ‘first
jrounds of sampling (P85-1, P86-1, ‘P87-1, P88- -1, P89-1 and “P90-1) when all"
-purveyors "except certaln water supplles that bulk purchase water are requlred to
submit .analyses. .~ The- reader is. reminded  when reviewing the frequency
distributions (Tables 8, 9. and 10) and d1str1butlons of PCWS- reportlng detectable
contamination (Flgures 2 and 3)- that percentages - of -either samples ~ or. PCWS .
. containing detectable levels, not the actual numbers of samples or. PCWS are be1ng

'jcompared R L - . : : .

One of the best methods to graphlcally dlsplay data dlstributions is through

the use of box - and  whisker ' plots. Box - and - whisker plots for
1,1,1- tr1chloroethane, trlchloroethylene and tetrachloroethylene are’ presented inV'
F1gures_4 -9. : For: each - sampling -period, ‘the distribution of detected values is

depicted. Box plots make ‘it possible to illustrate how much above the MCL, thesefn';i
detections are and how much variability exists within a sampling period. for that™ -

particular contamlnant For . each box, the lower horizontal bar is set ‘at the

 concentration below which 25% of ‘the samples fall, the middle bar is set at the-.

50% (median) mark and the top of" ‘the box represents the concentratlon below which
~ 75% of the samples fall. - The whiskers extend only to those points that are w1thin,
~ 1.5 times the -length of the box. If no data points. exist up to 1.5 t1mes the
length of the box, the whiskers will be shorter in length. Values greater than
the range included in the whlskers are represented as 1nd1v1dua1 points. The -

,larger the box, the greater ‘the range of detected values and the longer the
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jlwhisker Log ‘base - 10 scale plots of the same data provide'a”more.detailed“viéw of
Elthe distributions SR : S T

- s S e
léTrichloroethane‘» MCL 26 ug/l

A frequency distribution Tfori samples‘:repOJting 1 1, 1 trichoroethane i

_ipr0V1ded in Table 8. The percentage of samples’ containing no detectable’ levels of
“1,1,1-trichloroethane ‘have ‘remained " about - ‘the same over ' “time.  Most -detected
. Ff §amp1es reporting detectable"
. levels below ‘the MCL. 1ncreased from about 5% for: each first round of. sampling from
-1985 to- 1989 ‘to 10% for P90- 1. Whether or not this 1990 increase represents a . - =
_of 'this contaminant will be . - ..
determined by future rounds of sampling. ~Although - here was a noticeable ‘increase -
- in ‘the number of samples reporting detectable levels in both rounds of sampling in- .
vi>1990 only - two. sample results were above ‘the MCL. The - presence: of '
©1,1,1- trichloroethane Was" detected” “at aboutjf'the ' same | frequency as
"'trlchloroethylene - and tetrachloroethylene between = 1984 and ‘1990, however,;
1,1,1- trichloroethane was detected at: levels _above thelMCL in only twenty of the -

.‘values are below the MCL However, the - percentage

P*51gn1ficant increase hn the presence of low levell

9,217 samples or 0.2% of “samples collected primarily because the  MCL  for

wf,l,l,l-trichloroethane is much" “higher - than the MCLs |for trichloroethylene -and
,tetrachloroethylene In- order ‘to further investigate the concentrations above the
MCL, the number of samples containing levels above| 50|ug/1 was determined None

of the samples collected in" the- last: three rounds (ontalned ‘levels above 50 ug/l.

: The ‘box' plots in-Figures 4 ‘and 5 reveal a* general ‘decrease in the values detected.gf

over  time as reflected by median values, ‘the ‘range of the 25-75. percentiles.'of the
‘”data represented by tHe boxes, and the whiskers e

The USEPA MCL’ for\l 1, 1= trichloroethane is” 200 ug/l, As- can be ‘seen in Figuref
4, one sample ‘submitted to the: bureau for. the A 280 program exceeded the federall'

MCL 81nce the A- 280 pnogram began

' Trichloroethylene VIMOL 1 ug/l

According to the frequency distribution data shown in Table 9 ‘the percentages'
of samples containing no: detectable levels of TCE detectable levels below the .
MCL appear constant over ‘time. - To evaluate the agnitude of . the contamination,"
~ above the MCL, the values were further divided into twq ‘categories: above the MCL
r_but less. than 10 ug 1 and above 10° ug/1. When evaluating the first round of.
-semi-annual = test: results, it appears - that the : number - of - samples with -
concentrations. above hhe MCL -and below 10 wug/l began[to decrease since’ the MCL'
went into effect in 1989. Also over time, fewer |samples. had contaminant levels

- . above 10 ug/l There were no. samples with concentrations above '10- ug/l in the
- last three rounds+of sampling Box plots 1n Figures 6 and 7 present samples with

concentrations ‘above the detection. limits ~ Note|- that the upper range of the ‘
~* . values has also decreased over time. Aswith 1;,1;1- trichloroethane, there is a .
L general decredse in the values detected over time..| The median values in the 1ast )

g three out of four rounds. of testlng are below the MCL.vjV
o I :

The federal MCL for trichloroethylene is 5 ug/l - Evdluation of the -total
number of samples.” submitted showed that 1.9% of - sampleStsubmitted exceeded the -
“federal MCL for TCE of 5 ‘ug/l as compared to the 4.2% that'exceeded the state MCL
"of 1 ug/l.  The actual number of samples exceeding the federalvMCL‘decreased,from{'

52 in 1985 to zero.in |1990.
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TABLE 8

FREQUENCY DISTRIBUTION OF SAMPLES BY CONCENTRATION AND BY SAMPLING PERIOD FOR 1,1,1-TRICHLOROETHANE

Conceritration . -~
Rang rn uq/L Initial

Pg51

Pg5-2 .

P86-1

‘Sampling Period

Pg6-2

P87t

Pg7-2

Pas-1

Pgg-2 -

i=‘8§1 e

P89-2

P90-1

f.non- =~ . 664
detectable = - 94

2. Detectable =~ 39

and < MCL' 55

3. > MCL arid 1
< 50 ug/L 0.14

4. >50 ug/L A
" 0.14

Total # of 705

Samples

77
o4
"
58

02

013 -
764

185

.. 38
. 47

0.25-
807

72
94
5.8

0.00

- 0.00
765

699

95
33

45

0.14

0.27

735

64
04

oA
5.7

0.00

0.00
998

641
91

62

0.00

0.00

703

643
.95

- 36

563
’0.15

0,00

680

603

92

47
72

0.15

0.31

628
95

34

5.1

0.00

1015
63

575
92

52
83

0.16

0.00

628

615
90 .
69

10

0.29 _jf‘

639
9i

64
9.1

0.00°

*-0.00
686 .

703

For each concentration range, the top number is the number of samples reported wrthm that samplmg penod and the bottom number is the
percentage of- samples within that concentration range for the period. The MCL is 26 ug/L



L FIGURE I -
* RANGE AND DISTRIBUTION OF DETECTED VALUES FOR
 1.1.1-TRICHLOROETHANE BY SAMPLING PERIOD - BOX PLOT -
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~ FIGURE 5

 RANGE AND DISTRIBUTION OF DETEGTED VALUES FOR
1.1.1-TRICHLOROETHANE BY SAMPLING PERIOD - LOG 10 BOX PLOT
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* FREQUENCY DISTRIBUTION OF SAMPLES BY CONCENTRATION AND BY SAMPLING PERIOD FOR TRICHLOROETHYLENE

Concentration - S ST R U RO
Range in ug/L - Initial ~ P85-1 Eﬁéz’l PSG- P86-2 ~P872 . P8s1 - P882 - P81

Ctnon- 656 719 T8t gi.:7Q7f.u 692 ﬁ?gf ?_:.f 653 634 595 631  B77 €
detectabe -~ 93 94 97 92 94 9 9 @ 9 . 9% -9 9.
2. Detectable S 14 ‘" 4 12 19 9. 20 13 27 28 25 - 22 2
and < MCL 20 14 05 16 26 12 28 19 41 35 40 29 3

CPo0dt ‘.‘P90-2 |
653 673

0t

3. > MCL and 28 18 25 . 8 13 27 28 2 . 26 7 2 11 9
<10ug/L 40 24 31 4.0 18 .87 39 37 40 141 16 T 1.3

4>0ugl 6 16 16 17 - 11 17 9 1 5

085 21 20 22 15 23 13 16 077 030 000 000 '0400._‘

628

“Total#of 704 764 806 . 7

. For each concentratlon range the top number is the number of samples reported wrthln that sampling penod and the bottom number IS the
percentage of samples wrthm that concentratren range fer the penod The: MCL is 1 ug/L o , : L :
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R FIGURE7'

RANGE AND DISTRIQUTION OF DETECTED VALUES EOR TRICH{LQROET HYLENE
L : BY SAMPLING PERIOD LOG 10 BbX PLOT o :
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. ‘TAB"LE? 10

FREQUENCY DISTRIBUTION OF SAMPLES BY CONCENTRATION AND BY SAMPLING PERIOD FOR TETRACHLOROETHYLENE

‘ Sam_“,lln‘_ Perlod

Concentration T TRt TR -
Rangein ug/L  Initial  P85-1 P85> P86 I?Bs-fz' ‘P§87:1.:  Perz  Pest Pes2 Pea-1  P892 P01 - P90
tnon- . 659 715 754 709 704 _ 672 666 629 © 601 636 586 649 677
detectable = = 94 94 93 93 . 9% 93 9 .93 . 92 96 93 - 95 - 96

- 2. Detectable M1 s 3 12 10 16 14 15 12 16 2% 18 13
and<MCL - 16 066 = 037 16 14 22 20 22 18 24 41 26 19

3.>MCLand 21 8 3 31 5 30 23 28 31 o 14 18 11
< 10ug/t: - 80 42 45 41 20 41 - 32 A 48 14 22 28 16
4. >10ug/L 13 " 14 14 7 7 6 8 -9 1+ 3z 1 2
' 19 14 . 17 18 - 09 097 08 12 - 14 015 = 048 015 = 028 -
Total#of 704 763 . 807 ~ 766 736 725 709 680 . 653  662. 620 686 . 703
Samples o . S T S

For each concentration range, the top. number is the humber of samples reported Wlthln that samplmg penod and the bottom number is the
percentage of samples wuthln that cconcentration range for the perlod The MCL is 1 ug/L. :



__RANGE AND DISTRIBUTION OF DETECTED VALUES FOR
- TETRACHLOROETHYLENE BY SAMPLING PERIOD - BOX PLOT
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s TETRACHLOROETHYLENE BY SAMPLING PERIOD LOG 10 BOX PLOT
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Tetrachloroethylene: MCL 1 ug/l

B The frequency distrlbutions ‘of tetrachloroethylene,, prov1ded in Table 10
. parallel those of" trichloroethylene The percentages ‘of ‘samples: conta1n1ng no

detectable levels: and levels less than the MCL appear to remain constant over

time. An assessment\ of the magnitude of the contamination. above the MCL was -
" completed using the ranges of ' concentrations | as’ were ' used ' to ' evaluate-

" trichloroethylene. - It appears that the number of samples with concentrations of

“tetrachloroethylene above the MCL and below 10 ug/l began to decrease after the .
MCL . went . into effect in 1989. Over time, fewer samples had "'levels .of the -
contaminant in concentrations above 10 ug/l. Box plots for tetrachloroethylene,

 are presented in Flgures 8 and 9. The median’values for the last four rounds of

‘testing are either just above. or below the . MCL Thls is similar to the decrease

~seen for trlchloroethylene

The federal MCL for tetrachloroethylene is. 5 ug/l When the'total,nUmberfofi':
'v_samples submitted  were evaluated with respect to this federal MCL, as with TCE, .

- fewer samples exceeded the federal MCL (1.8% vs 4.3%) for PCE than the State MCL - -
~ of 1 ug/l. The actuaﬁ number of samples exceedlng the federal MCL decreased from
’ 60 in 1985 to 8 in- 1990. : . > S - SR L

A prelimlnary rev1ew of U.S. production (U S [nternational Trade Commission,
1980-1990) and N.J. use (NJDEPE, 1989; Community Right to. Know, 1990) of the three
chemicals_indicates‘increased3uSemof;l,l,l-trichloroethane and decreased use - of
tetrachloroethylene  from = 1980-1990. The = reported  increased = use - of

1,1,1-trichloroethane may be:-a contributory factor to[what appears to -be a. 1990 .
.;increase in reported 1,1,1-trichloroethane trace contamination  levels in::New
Jersey's water supplles. The trends with trichloroethylene are not as clear.. TCE -

- production decreased |from 1970-1980, however, the .decreases . from 1980-1990 are

~only" 1mplied Only two manufacturers were listed after 1981,'and their brOduction;-
er of reported major facilities -

quantities are confidential. In addition; the numb

©. (>25,000 " pounds - - manhfactured or..>10,000 .pounds

otherw1se used) reporting TCE

'y.counties with contlnued detectable levels 1s in proéress

yr

“has decreased from 1988-1990. A more detailed evaluation of use patterns 1n NJ

3. PROFILE OF SYSTEMS DETECTING CONTAMINATION

yIn orderftouidentlfy any common characteristics among public communlty waterr,
. systems which have repeatedly reported the presenc% of contaminants, the systems
. were. analyzed accordlng ‘to several factors whlch include source of the water,. size

of the system and: location- by county. = The ract‘ that a purveyor reports
' contaminatlon ~inw-a -given round of sampllng does not in itself indicate a

~ significant contamination problem, because repeat | sampling ~may not confirm the

- original reported: leﬂel of contamination. = Until mid-1989 when the" requirements

Tf‘for submitting QC.. forms ‘became- mandatory,'inadequate or missing QC information

f_wprevented the idenﬁification of laboratory contamination in some: cases.

'flCurrently, detected values attributed to laboratory contaminatlon are labeled as _
- such: For  the purposes of -this report, all. purveyors reporting ° any detected“‘L
:contamlnatlon (excludlng lab contamination) were valuated as to whether or: notv"

. the situation could bd con51dered pers1stent accord1ng to the. follow1ng criteria:

f};?Pre-McL B B 7%7

_YA "system_‘wasa'considered to have been per51stent1y ‘reporting . pre-MCLﬂf
fcontamination (i.e., prior to ‘the implementatlon of the MCLs in Tanuary, 1989), 1f,
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_the purveyor reported the presence of" any contamlnant in’ more than half of the'u

samples collected from 1984 through 1988. In other words, ‘the ‘purveyor would have -
reported: detected contamination in- ‘5 .ot “more of the 9 rounds of sampllng (initial

‘through the second round of 1988 sampling) A total of 49 PCWS or approx1mate1y X

8% of the PCWS met thlS deflnltlon

Current or Post MCL

Systems reportlng the detectlon of contaminants in ‘more. than half of the,
samples collected in 1989 ‘and” 1990 were 1dent1f1ed as hav1ng per51stent post-MCLr

icontamlnation ‘The- purveyors ‘would have reported contamination in '3 or more of the
4 rounds of sampllng (flrst round of 1989 sampllng “through the second round of;

1990 sampling). - Forty-nine PCWS or approx1mate1y 8% of the  PCWS: met" thls

criterlon The systems may or may not have ever reported levels above the MCL

, Based on the above def1n1tlons of per31stent pre-—and post -MCL' contamlnation,

"~ the bureau. targeted a total of 76 . purveyors (approxlmately 12% of all- purveyors),

for a water’ quallty evaluation "These systems - were- evaluated further. for . common
characteristics. - The first characteristic - 1nvest1gated was the water source. - A

~ comparison between ground and surface- water sources revealed. that the contaminated

source for- 74 of 76 systems was groundwater. - This ‘is not surprising glven the
nature of the A-280 contaminants, which are pr1mar11y Volatlle compounds.-  The two

surface water systems reporting ‘contamination are located downstream of pub11clyﬁfw

owned treatment works (sewage treatment plants) or d1rect 1ndustr1al dlschargers

The second characteristic 1nvest1gated was the 31ze of the system " Table. 10‘>
prov1des a breakdown of the number of PCWS in each size category based on the
number  of people served and ‘the . number -in ‘each category reportlng persistent pre

and post-MCL contaminatlon 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 (see Table 11). ' The greatest number of
supplles with persistent post MCL contamlnation was’ found in small systems :

Table 12 presents the reportlng proflle of systems based on locatlon. byp‘

county, size of- system- and date . of . sampllng relative to the MCLs - taking effect. -

The percentage of. water ’systems reporting pers1stent pre-ﬁ and- post-7 MCL -
contamination on- a county basis i llsted ‘after’ -each total - Due to the

differences in the number of systems in each county, and the relatlvely low- member‘f'
of systems reporting pers1stent contamination it -is not pos51ble to conduct an’-
in-depth comparison of water quality “among: the countles - 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

: per51stent contamination. - A comparison of the number of systems reporting

persistent pre- MCL contam1nat1on to the number with post MCL. contamination shows

that more counties experienced either a decrease or no 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 never ~had any - systems w1th persistentli
contamination before  or after. the MCLs. went 1nto effect. Another two counties -

(Atlantic and Union) have had no change An the number. of systems persistentlym"
reporting contamination.  Seven counties reported a decrease in the ~number of
systems with problems: Bergen, Camden, Cumberland Essex, Ocean, Passalc and

Sussex. Eight counties reported. a net ‘increase in the ‘number of 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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o *i(> 50,000 people)

. TABLE 11‘
- : i i
Publlc Commumty Waters Systems wuth Perslstemt Contammatlon b‘ <_S|ze B

e
8
A
|

| Total # ' P I L P Pre and

- ' L % e

Small R 497 i P 22 (4) [ 280 (5) IR
~ (25-10,000° people) S R R T 0 R R o

Medium (112 23 iy | ot 18 (1) 12
(10000-50000people) O S INNT DO - I

large ¢ s a4 o@s) . 5y 2
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TABLE

. SUMMARY OF SYSTEMS TARGETE

12

b FOR PRE- AND POST MCL

'WATER QUALITY EVALUATION

S o smAlL MEDIUM
- County Total - |

- Name’

BY SIZE AND BY COUNTY

Atlantic - 3% 4 4 2

Bergen .~ 20 = - S e

sungon m .

Camden 25 ..o - 4
Cumberland © 18 . oo

Essex ' 20 R S .
. G|oucés‘te‘r o 28 1 2 -

_hh A

Huhtérdoh B s e T 1 cE s e

Middlesex 190 - N
. Monmouth- 44 .

Morrs .~ 78
- Ocean

Passaic
Salem - - -

Somerset 8

B -
@ N
1

‘Sussex )
" “Union | ) .
‘Warren B e o

 TOTALS

PCWS  PreMCL PostMCL — PreMCL PostMCL — Pré MCL ~ Post MCL |

PreMCL

4
5 2%

1 & 6%

9 12%
3 K 11% :

1 5%

Sl e mo%

2%

 Totals . B3 - 22 2% . 23

18

4

49

- 49

'PRE-MCL: PCWS reporting any detected contamination in 5 or more ot of § touinds of period samples collectéd betwesh Initial through 1988 (>50%).

POST-MCL: PCWS reporting any detected contaminiation in at least three out of 4 rounds of period samples coliected during 1989 and 1990 (> 50%).
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vgreatest increase in the number ' of systems consistently reporting post MCL o

"contaminatlon wh11e Ocean County reported the. greatest decrease.

Forty nine systems reported pers1stent pre MCL contaminatlon, twenty‘seven ofi“i
which corrected ‘the problems by '1989.  Forty- nine ‘systems reported persistent

post-MCL = contamination, twenty seven’ of which were. ‘systems . which had no prior: :

- history of contamination and. twenty-two ' of which ~had historical contamination’
problems. A breakdown of . the ' twenty-two  systems by ‘sizeé includes two. large,
twelve medlum and eight small systems : : : S

4. PCWS RESPONSE TO CONTAMINATION
A key question to. determining the effectiveness of the A 280 program in

bimprov1ng “drinking - water quality is: = Have the MCL regulations resulted in the
purveyors taking actlon. to “address - contamination ‘problems?- An- evaluation of

those systems which reported problems before and: after the MCLs went into effect .
revealed that 27 of the 49 (or 55%) systems w1th pers1stent pre-MCL contamination-» -
corrected the problem by the time : the MCLs took effect in early 1989." ' As the

program progresses, the - department »expects ‘to see systems' take' 1mmediate
corrective action upon discovery of new cases of" contaminatlon - An estimated 265
public community wells . have reported unacceptable levels of" volat11e organic
compounds since testing began in 1984 More economical sources of water were found
for a number of these wells. To date, the: Department has approved constructionf
permits for 52 treatment and transmission facilities totaling over. 34:7 :million
dollars. A summary of the number of _projects approved to treat VOC contamlnationi
in order to comply w1th the A- 280 standards is prov1ded in Table 13 ' o

Although the DEPE does ‘not track where the funding for these improvements
comes from, we know that most of the- 1mprovements made have been with funds . from
the utilities. There are state funding sources that. can be used to upgrade water
utilities, such as -the. Spill Compensation Fund, Hazardous Discharge Bond Fund and
the Water Supply Loan Program. - Each-water supply case is- 1nd1vidually evaluated
to determine if an. approprlate funding source exists . ST S o

5. SUMMARY

Between 1985 and = 1990, 71 81% of the PCWS d1d not detect any level of
contamination with the A-280 ‘contaminants. Each A- 280 sample result reported to
the - department contains analytical results' for‘ approximately 17 different
~ synthetic organic chemicals, only 2% of these analytical results- received annually
- reported the presence of the A-280 contaminants (plus 1somers) :Although analyses

of temporal water quality trends -are limited for the reasons identified at the i”

beginning of this section,v the “general - conclu51ons ?erbe drawn from = the
information indicate that contamination problems are*‘being’ identified and
addressed and that water quality has been improving. Speciflcally,'even though

analytical methods and laboratories. are capable of routinely detecting lowerjg .

levels of contaminants -than  could’ previously be . detected the* percentage “of
- systems reporting non- detectable contamination has ‘remained relatively constant.
The percentage of systems with levels of contamination greater than the 1989:MCLs
is clearly decreasing. _This. improvement s the result of the constructlon of
treatment  facilities to remove- Volatile organic compounds as well as ‘the use of
alternative sources of water” supply 0f the contaminants found, the three most
commonly  reported were - .1,1,1- tr1chloroethane, tr1chloroethylene - .and
tetrachloroethylene, ~Almost - all of: the VOC contamination identified - was
associated with groundwater .sources. , g .
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TABLE 13

Summanr of Prorects Submrtted»'and A (

Treat Volatnle Orqanrc Chemrcals Requlated bv the A 280 Proqram

1 GAC Granulated Actlvated Carbon

1985 196 1987 T to8 | tom | 190 | 1001
X # of Prolects Submrtted 4 - 4 : 8 . 5 7 2 |13 o
# of Pro;ects Approved*\.i e Gy R e S

oo B "".';vComblnatlon of GAC; . | ¢ . L
. andAS o | PR
g : Transmrssron L|ne < . - = < 2 e
Estrmated COSt BEEREE Y RN RPUUE PRI e ) ST B ‘_:,_j
(Mrllrons of DoIIars) _5' _1.4 ol 25 | 60 . | 36 - : £3 , _

U 2-As: Air Stripper (Packed Tower Aeratlon) | ’ E L T o T
i .;,.v_,Apphcant has three years te cemplete preject ence approved by the Bureau ef Safe Dnnkrng Water e




SECTION III" ACHIEVEHENTS AND DIRECTIONS OF THE SAFE DRINKING WATER PROGRAH

1. ACCOHPLISHHENTS

B The Department of Env1ronmental Protection and Energy, “as directed by ‘the-
Legislature,raccomplished the follow1ng w1th1n twelve months of the passage of the -
A-280. Amendments The Department : 4 ; v

* ReV1sed the laboratory certiflcatlon 'regulatlons to 1nclude methods »fori"’
analy21ng VOCs,- - PCBs - ‘and- - chlordane ~in‘.drinking  water: and began certifyingar
laboratories for the hazardous contaminants testing program,u; S

Y Rev1sed the Safe Drinking Water A ; monitoring regulations to include 16:"
hazardous contaminants 1dent1f1ed by the. "A-280" Amendments,“'*- LT e S

* Informed the approx1mate1y 630 publlc community water systems of theirih>
monitoring respons1bilities under this new program, and ol : : : .

* Began collecting and asses31ng monitoring results submitted by the 630¢
pub11c community water systems (NJDEP, 1986b; Krletzman et al. -1987). ,This
monitoring began -in New Jersey -ahead of- “the federal requirements for test ,
the hazardous organics:. These results create. a unique- data base ‘which provides a
continuous record  of drinking ‘water quality provided . to New Je'sey pub11c water )
supply consumers. for the - 16 hazardous contaminants SRR sl

¥* Established a drinking water research program

Numerous other tasks accomplished since the development of the A 280 programx
include the follow1ng (detailed descriptions of each task can be found in the N
‘Section noted- by parenthes1s) : S o RN s -

* Establishment of the New Jersey Dr1nk1ng Water Quality Instltute (Section
IlA) S ‘ L R

¥* Assessment of the. levels of contaminants in- the water supply systems (NJDEP
1986b; Krietzman et al., 1987; McGeorge et al. 1987 Section II B ) - :

* Development of Interim Guidelines, Actlon Levels and Recommendations “for -
Selected Organics in Drinking Water until final MCLs and regulations were adopted EE
(Appendix B) : . ’

sk Adoptlon of final MCLs and regulations (Section l 1 B)

* Publication of the Special Water Treatment Study to" Jdentify treatment T
methods . . . _ . :

* Remediation of the contaminated drinklng water':source either by the'
construction” of treatment fac111t1es .or- by removing wells from serv1ce (Section“
II1.3). : . R : : : o . Tl

2. DRINKING WAIER QUALITY RESEARCH

v Many of the accompllshments 11sted above were poss1b1e because of the-rr'

department s drinking water research and related technical support program As -

descrlbed in the A-280 amendments,_ the focus of New Jersey s drlnking water;' )
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research program 1s'to 1nvest1gate the - ‘sources, .. occurrence;o'
- ~and potential effecﬁs of contaminants in potable water.

_research program which is  targeted specifically toward a better understanding of.
w1th unique: information on which

~drinking water contamination, provides New Jersey

|

to" build a. sound foundation for dtss water quality evaluatlon and improvement

"efforts

:f The research program is managed by sclentlsts w1th1n DSR and is. conducted’:
‘Many: -

utilizing in-house expertise as well:.as assistance
. of the -past research and’ -technical: support act
»development -of the MCLs -and - the - overall -implemen
related to human ‘health risk assessment and analyt:
these completed research/technical’ evaluation .stud
o related 1nvest1gatoﬂ s institutions. Current re
- the following: section
: ,should be contacted ‘

5Health Effects Evaluatlons ?

alues -
(ICAIR Life Systems, Inc ,,1985)

«,I:,.,
T

from external ‘scientists.

1v1t1es, which were  key to: the

ical ‘methodologies.

'ssessment of Candidate Studies for Derivation:of?MSL;
“for - 22{Se1ected Drinking Water Contamlnants

L MCL Peer Rev1ews for the Offlce of Science and Réééa;ch,”

' NJDEPE "o (ICF Clement 1986)

" Quantitative Risk Assessment for Selected Volat_':
(K S Crump ‘and Company,elf:

. in Drinklng Water

ﬂ{ Epidemiologic Ana1y51s of Benzene
fCompany, Inc . 1986).

Analytical Methods Evaluation
: | o
.:”"USEPA 600 Serles Validat1on Study

(Rutgers

(K. S Crump and

Uni&erSity,‘”

?’"Analytical Methdd Development for A~ 280 Compoundsf"cq?-”

f;;(Battelle Laboraﬁorles,-1989)

|
|

"Determlnation of Practical Quantitation Levels forforganic'

'v:Compounds in: Dr1nk1ng Water
}.
-*;3., CURRENT ACTIVITIEE

(DSR 1989)

, The department and the Instltute contlnue to work together to .develop MCLs for
, additlonal compounds | as -well as - to .evaluate new

regulated contaminants,
- existing MCLs.

_review new federal rul
-Appendix B prov1des .a complet

currently regulated under state -and.., federal programs:as,well as those scheduled-*'

for: future regulation

health effects information -on
Lngs and - proposals and revise
11sting of all contaminants

\
: | ’ Lo T

,transport, tredtment
This comprehensive state -

tation of ‘the ~A-280 amendments,* v
A number of- .
lies|.are listed ‘below W1th the1r-1,
search -activities are. 11sted in-
For more. 1nformation regarding any 1nd1V1dua1 study, DSR o
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: lations regardlng ‘all
\ng water  systems.  The

aspects of operat1ng both pub11c and nonp -1ic dri

revisions w111 include’ updated and new constructlon standards, and all current New o

Jersey MCLs . and ‘testing requirements - The revisions will be: con51stent with-

recent USEPA rulings  and are’ expected 1o be proposedgby ‘the end ‘of '1992. The *

. focus ‘on fosterlng communlcatlon between the‘ regulators ‘and  ‘the regulatedp"
community and ongoing. 'research prov1des the’ tools requ1red for ‘responsibleﬁ
management and plannlng of the state s, dr1nk1ng water program S . S

A. Current Drlnklng Water Qua11ty Program Act1V1t1es

1. Develop MCLS for the remalnlng 2& 11st contamlnants : The;departmentiis
conductlng research - studies ~develop analytical. technlques for the four -

remaining 2a llst contam1nants ethylene glycol formaldehyde, n- ~-hexane -and methylh“

ethyl ketone. Methyl ethyl ‘ketone - and n-hexane can be -analyzed using a
‘modification to an existing USEPA analyt1ca1 method.: Outstandlng issues regarding.
ethylene - glycol  analysis are currently being evaluated by department - staff.

Health-based levels for these ‘contaminants - were developed in 1987 and need +to be

'updated " . Treatment  techniques - for these ' contaminants also - need further
evaluation. The-. occurrence of these four contam1nants in ‘New Jersey's public
water supplies is unknown. The listed contaminant kerosene is actually a mixture
of ‘contaminants and the department has ‘suggested replacing ‘it with naphthalene*'
which is. a component of kerosene Naphthalene 1s ‘a 2b llst contamlnant

2. Develop MCLs for the 2b list contamlnants ’ A variety of outstandlng
issues remain before MCLs can be: establlshed . 'Health- based levels have' been:
developed for all six: of the selected 2b ‘contaminants which need to be updated if
more current 1nformat10n is now available. - The program- ‘expects. to recommend - MCLs
for 1,1-dichloroethane, - 1,1,2- tr1chloroethane, 1,1;2,2- tetra-" chloroethane, .
naphthalene and methyl tertlary butyl - ether . in the ‘near’ ‘future. . Further
evaluation of the treatab111ty of 2, 4 6- tr1chlorophenol ‘to health based levels is
required. . . 1 : '

3. Identlfy new contam1nants to regulate g The department is’ contlnually
reviewing ‘new dr1nk1ng water occurrence. studies for  contaminants ‘of concern.
This 1nformat10n is" used in conjunction with contaminant occurrence 1nformation-
~ gathered from other department programs for possible contaminant candidates. -
. Reliable ' analytical methods for ‘the- candrdate 'compounds -are. reviewed when-

-available. SR » ' ‘ o

“Review proposed USEPA MCLs for consistency with- the® A<280 legislation.
The A -280 leglslatlon directs that MCLs for carcinogens be set’ at ‘the level wh1cg
permits an increase of cancer: incidence in no more than. one in a- m11110n (10
theoretical risk level) persons ingesting that contaminant in drinking water over
a lifetime. These ~health-based MCLs .are mod1f1ed based on technological and '
analytical factors. The USEPA has proposed MCLs for regulated ,carcinogens at -
levels ranging from" ‘one in ‘a m11110n to one in ten thousand (10 - ) r1sk levels. -

For those federal proposed standards which' exceed the A-280: target risk-level the

program evaluates ‘the pragt1cab111ty and feas1b111ty of quantify1ng and removing
,the contam1nant ‘to the 10 4 r1sk level : :

5. ,‘ Correlate water quallty data with health effects information. The
bureau has collected and organized -a -comprehensive database characterizing New
Jersey's drinking water quality. The A-280 ana1y51s results form a unique  data
base for assessing potentlal exposure’ to VOCs and tr1halomethanes providing part
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of the basis for: studles by the Department of Health to. determ1ne if -exposures

: correlate w1th sele&ted health outcomes

6. Rev1ew preV1ously set health based MCL

e

S. As new health studles are

published, the ‘rationale for setting a health-bas

and Levels Subcommittee is presently reevaluatlng

- and 2b llst contamlnﬁnts for whlch new information

ed MCL is evaluated.. ,
several health-based MCLs for 2a

The Lists

has become.availablet;

7. Promote: 1mpmoved relatlons with certified laboratorles ' The bureau and
Office of. QualltyL Assurance (0QA) periodically ‘meet with the certified
laboratories to- explain reporting requirements and form processing. These

~meetings promote. 'communlcatlon between the commercial laboratories and A-280

. program staff and | foster the resolution of | problems - associated with the
;,laboratories o o - IR N R - o )
© B. Current Dr1nk1ng Water Quality Research Activities

© As prev1ous1y de>Cribed,;New Jersey has a unic
program - which - focuses
- current-investigation -include the following:

methods,
‘regulated and unregu

(5) treatment technilques,
vulnerability of water

research efforts in t

1. :Development

on potable water quality

(D

(3) .contaminant occurrence in New Jersey

lated substances, (4) human

“supplies
hese various areas are listed

“and application

of methods

issues.
sampling methods, (2) analytical
water supplies, .including both
health effects of contaminants,

“(6) microbiological coﬁtamlnant occurrence and. (7) the
to contamination.-

Some examples of  ongoing

below.

ifor the ~ determination of

disinfection ~by=<prod

ucts.

-by-product contamina
USEPA methods for a
-'haloacids, aldehydes
of public water
potential for the fo

systems

nalyzing ‘the occurrence of

in the

Disinfection practices
pathogens in drinking ‘water also produce genera
ts. New Jersey is among the

and amines) beyond the trihalomethanes.
state ‘are being
rmation of these disinfection

‘used to control microbial
11y ' low levels of disinfection
few states using the new draft
disinfection by-products (e.g.,
Currently, a number
sampled to investigate the
‘by+products. This information

~will be used to guide policy . decisions on the 'regulation of disinfection
techniques and their by-products. C - :
2.  Investigation of methods for developing Practlcal Quantltatlon Levels

' Previously, the.

.Institute utilized

interlaboratory studies

to determine what»

levels of contaminaﬂts ‘could be reliably quantliied by certified laboratorles

Although this - approahh is preferred,

-expensive.

it is labor
DSR is currently evaluating other technlques for developing PQLs which

would be used to 1dent1fy target levels in a more e

3. Development and implementation

of Agpproaches’,to

1nten31ve, time consuming and
ff1c1ent manner.

conduct pesticide

‘vulnerability assessdents Recent federal regulat

ions offer states the option to

require monitoring for pesticides only where supplies are likely to be vulnerable

-due to pesticide‘usage patterns and/or general s
resource itself.

those areas where contamination is most likely . to

~Such a process promotes efficient

usceptibility of the raw water

occur. New Jersey is developing

a technical approach‘which will evaluate the susceptib1lity of each source of

water to pesticide contamlnatlon,v

taklng ‘both p
factors into account S

R

esticide use and hydrogeologic

jue state drinking water research
" Major categories of

use of monitoring resources in-

&



4.  Evaluation of routes of exposure to contaminants. other than ingestion.
»Ingest1on has generally been the only path of exposure to- contamlnants in drinking
~water considered. for the development of health-based “MCLs by New Jersey and by
USEPA.. The relative contribution of two addltional routes of exposure, inhalation
~and - dermal .absorption, is belng evaluated : Contributlons of these. add1t10na1
.. routes ‘may lead.to the revision of some state health- based MCLs. -

5.: Correlatlon of water quality parameters w1th 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 an assessment of the lead and
- copper levels in New Jersey school drinking water, and the1r relatlonship to other
'water quallty and plumblng characterlstlcs ' :

6. Evaluation _of mercury levels _in ‘groundwater. . . Levels. of mercury-
" exceeding the federal and state MCL of 2 ug/l have been detected in’ numerous
groundwaters sampled in South Jersey. ' These levels have ranged up.to 60 ug/l. .
'The potential human health  effects ‘of . ‘mercury ‘exposure, as well ‘as the -

investigation of possible sources of this contamlnatlon, partially depend . on -

understanding - the form of mercury which is present.. - This study evaluates the
specles of mercury present in these South Jersey potable water supplies. :

Many of the above ong01ng prOJects, as we11 as a number of completed research
projects, were recently presented at a DSR/Instltute sponsored Dr1nk1ng Water
Research Symposium- held in Trenton in 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 1nvolved and 1nterested in New Jersey s dr1nk1ng water quallty

4. Future Issues y

, In1t1ally, the A 280 program was des1gned to fill a void left by the federal
program by addressing volatile organic- compound ' contamination of drinking water.
This program was successfully 1n1t1ated well in advance of federal mandates.
With recent EPA rulings closing the gap in developlng standards for the regul_tlon'
of numerous VOC and pesticide contamlnants, the program w111 contlnue to. address
drinking water contamlnants of concern to New: Jersey - -

As USEPA 1ncreases regulatlon of nontrans1ent noncommunity systems, the .
drinking water program will be -expanding to meet ‘the needs of smaller systems.
‘Many of these systems are operated by part-time staff -and rely on the state for
essential technical and regulatory assistance. Under the auspices of the USEPA
Mobilization - Program and . »in“:conJunctlon w1th the ~ New Jersey Rural Water
Association, the bureau 'conducted seminars in March 1992 to wupdate the
_ approximately 1200 nontransient noncommunity systems and the 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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: * Since consumers
e1c1tat10ns contalnlng confllcming':
?: concerned ~about the safety

_ ,promulgate new regulatlons for a growing numberrof contaminants.
~...are often ‘receive .numerous’ ‘media messages anf
N *1nforma”ion about dr1nk1ng water,‘
'ﬂl,fthelr public ‘water|- supply

‘the
ngater

K uallty posed by thefpubllc, for understandlng lew regulatlons and for resolvingfh

»

problems..  The bureEu;plans to. further educate the general public,” the purveyors,t'zvj

© “‘certified laboratorff'
_;semlnars '

and health

flcers throu*: ublications,
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% APPENDIXA

MEMBEFIS OF THE NEW JERSEY DRINKING WATER QUALITY INSTITUTE

~ The New Jersey Dnnkmg Water Quahty Instltute (lnstrtute) isa flfteen member body created by amendments o
_to the New Jersey Safe Drinking WaterAct (N.J.S.A. 58:12A-1 et seq., P.L. 1977, C. 224 as amended and

' supplemented by P.L. 1983, C.443). - Nine members are appomted three by the Speaker of the General - :

Assembly, three by the- President of the Senate and’ three by the Governor and: represent-major purveyors, .
the academic scientific community and the public. Six members serve ex officio and include representatives

‘of the New Jersey Department of Environmental Protection and Energy, the New Jersey Department of L
Health and the Water Supply Advrsory Councul : X

Currentlv servmq the Inst tute (1992)

Ap_gomted Members J I TR D
Richard Sullivan (Chalrman) : (publlc). I At e iy R
Thomas. Cawley Cn s {purveyor) -
Ronald Cohen, Ph. D. U (public) L

 Robert Fischer, Ph.D.-~ = -~ .-~ (deceased) .= "~ '

- Joseph Hunter, Ph.D. ~ . = (academic) - -
Wendell Inhoffer ~~ = = . (purveyor)

David Marino. .~~~ .. .- . (purveyor)

.- Kenneth Ruehl; Ph.D. SRR {(academic) i
Gisela Witz, Ph.D. -~~~ .. (academic) i

_ Ex OffICIO Members

Commlssroner of Enwronmental Protectlon
- ..Scott.A. Weiner
. ,‘Commlssroner of Health ~ ' ‘ i
-Designee: Stephen Jenniss;M.S:., Dlrector Envrronmentaland Chemlcal LaboratoryServnces '
Chatrman .of the Water Supply: Advrsory Councrl L '
“Eugene Golub, Ph.D. " L
Drrector of the Division of Water Resources e L R :
: /. Designee: Steve Nieswand, Administrator, Water Supply Program
v:Dlrector of the Division of Science and Research - : S
DeS|gnee Leslie McGeorge, M.S.P:H., leputy Dlrector PR
Director of the Office of Occupational and Environmental Heal_th SRR S
. Designee: Perry Cohn, Ph.D., M.P.H.; Drinking Water Project Manager =



' Appendlx B

1,3 -Dichlorobenzene

v Safe Drmklng Water Act of 1986 CONTAMINANTS REQUI ,ED TO BE REGULATED BY USEPA

lnorgan/cs ‘ Pestrc:des ‘ glyphosate - . trans-1; 2-d|chlor0ethylene .‘ ' TM/cro & TUbed
antimony . alachlor -~ “heptachlor -~ - ethyl benzene , -' Giardia lambha RN
arsenic . aldicarb .- - heptachlor epoxnde hexachlorocyclopentad|ene ‘Leglonell o
: i_,asbestos - aldicarb sulfoxnde - - lindane : oo metqylene chloride .~ standard plate count o
. barium aldlcarb sulfone o 7,;methoxy,chlo‘r . PAHs (polyaromat:c hydro- * total coliforms
beryllium - atrazine - : “p’icl,oram ‘ carQons ' - turbidity »’: .
~ cadmium - carbofuran - <. .simazine . PCBs (polychlorlnated - viruses -
. chromium .. chlordane . 2,4,5-TP (silvex) B blplllenyls) : ST
- copper - 24D 'vydate (oxamyl) ”pentachlorophenol - Radionuclides . o
cyanide . . . dalapon , . oo R phthallates' ST gross alpha partlcle
fluoride = . - .vdlbromochloropropane,]' ‘ Organ/cs (SOCs/ - -.. styrene .i‘ e - activity ’
~lead” .. 0 (DBCP). - | - acrylamide ' 2,3,7.8-TCDD (dloxm) beta particle & photon
- mercury . 1, 2-d|chloropropane., '_‘adlpates e - tetrachloroethylene radloactlvlty :
““nickel ‘ dmoseb o . ~_benzene - ; trlchlorobenzene radium 226
~ nitrate - diquat carbon tetrachlorlde 11,1 &nchloroethane radium 228
© nitrite’ ~ endothall * chlorobenzene 112-|tr|chlloroethane radon
- selenium -~ endrin - - . dichlorobenzene . tnchloroethylene uranium .
. sulfate ‘eplchlorohydnn * 1,2-dichloroethane . tqueTe : IR
- thallium .- ethylene dlbromlde - 1,1-dichloroethylene toxap enel| :
o (EDB) ) cns -1 2-d|chlor0ethylene vinyl ?hlorlde :
xylene [
. . USEPA DRINKING WATER PRIORITY LIST (1 991) ,
~ Inorganics _ methomyl - T : , ‘ dlchlorodlfluoramethane
aluminum metolachlor e 1,1-dichlorethane -
. boron metribuzin . i o2 2-d|chloropropane**-
~ chloramines _-parathion degradatlon SR - 1,3-dichloropropane -
~ chlorate ~ product (4-nitrophenol) | | - 1;1-dichloropropene -
chlorine prometon SR - 1,3,-dichloropropene -
© chlorine dioxide 2451 ] C 2, 4—d|n|trophenol
chlorite : thiodicarb I 24dinitrotoluene
" cyanogen chloride - trifluralin R . 2,6-dinitrotoluene
hypochlorite ion . S P, F 2-d|phenylhydrazme K
manganese ' . Organ/cs (SOCs/ o o ' '»jvfluorotrlchloromethane '
~ molybdenum acrylonitrile ~ - b hexachlorobutadiene '
_strontium - bromobenzene -~ ¢ a ~ heaxachloroethane
 vahadium . bromochloroacetomtnle - .. isophorone
zinc . bromodichioromethane . - methyl ethyl ketone
- " bromoform Tl ‘methyl isobutyl ketone
* o ~bromomethane - . "~ ¢+ methyl-t-butyl ether (MTBE)
- Pesticides o chlormatlon/chlorammatlon_ o " naphthalene
asulam 7 - by-products - : ’l " -nitrobenzene
. bentazon o chloroethane i .-ozone by-products
~ bromacil -.chloroform - , | ~1,1,1,2-tetrachloroethane -
cyanazine - - chloromethane - | 1,1,2,2-tetrachloroethane B
~depa (and- aCId chloropicrin - - - |~ tetrahydrofuran IR
 metabolites) .- o-chlorotoluene - ] . trichloroacetonitrile R
dicamba - p-chlorotoluene- i "1,2,3-trichloropropane
ethylenethiourea ~ dibromoacetonitrile | B >
fomesafen - : dlbromochloromethane S - Microrganisms -
“lactofen/acifluorfen ‘dibromomethane . cryptosporidium
metalaxyl dichloroacetonitrile 1 SR
R )



~Inorganics
aluminum (0.05-0.2) + v
antimony (0.01/0.006) M
arsenic (0.05)
asbestos (7x10° fibers/L >10 um) v
barium (2.0)v -
beryllium (0.004)
cadmium (0.005)v :
chromium (0.1)v
chloride (250) +
copper (1. 32 :
corrosivity (+1 to -1 L.L)+
cyanide (0.2)
fluoride (4 natural)
fluoride (1-2 added) +
hardness (NJ 50-250) +
iron (0.3) + '
- lead (0.015)°
manganese (0.05) +
mercury (0.002) v
nickel'(0.1{I ‘
nitrate (10) v
nitrite (1) v :
nitrate + nitrite (10) v
pH (6.5-8.5)+
selenium (0.05) v
silver (0.1)+ v
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 pCi/L sum)

CURRENT USEPA STANDARDS

Pesticides -

alachlor (0. 002)

aldicarb (0.003)v
aldicarb sulfone (0.002) v

aldicarb sulfoxide (0.004)v

~ atrazine (0.003) v
carbofuran- (0.04) v
chlordane (0. 002) v
2,4-D (0.07)v

‘ dalapon 0.2)m

DBCP (0.0002) v

~ dinoseb (0.007) M
diquat (0.02) W
EDB (0. oooos;
endothall (0.1)H
endrin (0.002) M
glyphosate (0.7)H

" heptachlor (0. 0004)v o
heptachlor epoxide (0. 0002) v

lindane (0.0002)y ~ -
-methoxychlor (0.04)v .
oxamyl (0.2)H

- pentachlorophenol (0 001)v
picloram (0.5)8 - -

* simazine (0.004)H
toxaphene (0.003) v

’ 2,4,5-TP (silvex) (0.05),1

. Organ/cs :
acrylamide. (treatment)
adipates; as :

' dn(ethylhexyl)adlpate
(0.4)m
- benzene (0. 005)

bromodichloromethane (1 00 ,

~ total THMs)

bromoform (100 total THMs)
carbon tetrachloride (0.005)
chloroform (100 total THMs)

dibromochloromethane (100 ‘

- total THMs)

dichloromethane (methylene S

chlonde) (O 005)l

hexachlorocyclopentadlene (0. 05)
hexachlorobenzene-(0.001) l
o-dichlorobenzene (0.6)v -
p-dichlorobenzene (0.075)
1,2-dichloroethane (0.005)
1,1-dichloroethylene (0.007)
cis-1,2-dichloroethylene (0.07) v
trans-1,2-dichloroethylene (0.1) v
epichlorohydrin (treatment)v
ethylbenzene (0.7)v -
monochlorobenzene (0.1) v L
PAHSs, as benzo(a)pyrene (0.0002)

PCBsasdecachlorobiphenyl (0.0005) v

phthalates dl(ethylhexyl)phthalate

(0.006)m

styrene (0.1)v -
tetrachloroethylene (0.005) v

2,37 8-tetrachlorodlbenzo-p-dloxqri

@x10%)m
1,2 4-tnchlorobenzene;(0.07) ]

L 1,1,1-trichloroethane (0.2)
. 1,1,2-trichloroethane (0.005) M

trlchloroethylene (. 005)

toluene (1)v
vinyl chloride (0. 002)

T xylenes (10)v

L Micro. & Turbtd
- ABS/LAS (foaming agents) (0. 5)+
* color (15 units, NJ 10 .units) + -
~odor (3 units) +

taste (nonobjectionable) +

. total coliforms (0 col/100ml)
- total dissolved solids (500) +
. turbidity (5 units; NJ 1 unit)+

PROPOSED USEPA STANDARDS B

Radionuclides (FR 7/ 18/91)
" beta particle & photon emitters excl.
“Ra-228 (4 mrem ede/yr) '
adjusted gross alpha emitters excl. -
Ra-226, U, & Rn-222 (15 pCl/L)
radium 226 (20 pCi/L)
radium 228 (20 pCi/L)

+ Secondary standards

v MCLs for these contaminants will become effective on July 30 1992 o
° These are action levels. MCLs remain as lead 0.050 and copper 1.0 until December 7, 1992, L
Values in parenthesis are current drinking water standards or health levels (in the absence of standards) in umts of

milligrams of contaminant per liter of water (mg/L) unless noted otherwise.
'l MCL’s for these contammants will became effective in November,1993. (Phase V)
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- . carbon tetrachlorlde (0 002)

» NEW JERS
~ benzene (0 001)

~.chlordane (0. .0005) ,
- “chlorobenzene (MCB) (0 004)
' dlchlorobenzene(s) '
. o-(0.6) s
- m- (0.6) :
p- (withdrawn) -~
R 2-d|chloroethane (0 002)

1 1,2 2-tetrachloroethane.
- (0.001%) L
1 1 2-tr|chloroethane (0 0

. * Health-based values - not MCLs
- ** No MCL or health-based value
- ¢ This health-based value was re

Values in parenthesis are current d
contaminant per liter of water (mgy

EW JERSEY COMPOUNDS TO BE REG
o 2B Workmg List of Contammants

0257"*)

nnkmg water standards or health levels (m

1 2-d|chloroethylene
total cis- + trans(0.01)
ethylene glycol (0. 290%)
formaldehyde (0.110*) ¢
- n-hexane (0.033*) -
"kerosene**
‘methyi ethyl ketone (0 270*)

naphthalene _ (2.879*')‘
2,4,6-trichlorophenol (0.001

established for this compound

vzsed by the department and has not been f

L) unless noted otherw:se

B3

1 1-d|chloroethylene (0 002)

r
1
|
t

EY REGULATED COMPOUNDS (A-zaQ);“zA Llst of Contaminants -

e methylene chlorlde (0 002)

“PCBs (0.0005)
tetrachloroethylene (0. 001)
trichlorobenzenes measured as -
- 1,2,4-trichlorobenzene (0.008) .~

- 1,1, 1-trichloroethane (0.026) =

' trichloroethylene (0.001)
vinyl chloride (0.002) -
xylene(s) (0. 044) N

-

JULATED (A-280):

1,1-dichloroethane (0.046%)
~methyl-tert-butyl ether (MTBE)
(0.7%) '

Jnhaljly adopted by the Institute.

the absence of standards ) m units of milligrams of
1 August 31, 1992




INTERIM ACTION LEVELS (UG/L) AND RECOMMEND.ATIONS FOR

RESPONSES FOR SELECTED ORGANICS IN DRINKING WAT_EF?2

Level I

Hazardous Contaminant  Group ® WLeveI I ~ Levelll 7 Level IV
Benzene . A . 0068 . >068<68  >68<68 >68
Carbon Tetrachloride A 0-0.27 >0.27 < 2’.7 o >27.<27 >27
Chlordane " B 0:0.8 >08<32 >32<63 >63
Dichlorobenzene(s) -C 094 >94 < 425 - >425 <750 750
1,2-Dichloroethane A 007 S0.7<7  s7T< 70 ' >70
1,1-Dichloroethylene =~ - B. 07 >7<53 553 < 100 ©>100
trans-1,2-Dichloroethylene = C_ - 027 >27< 148 '.,f;>148 <270 5270
~ Methylene Chloride =~~~ “A 048 : >48<47  >47< 479 >a79
Polychlorinated:Bipfhenyls : A - _ ’0-0‘.00_7 B ;>0 007 < 007» _ >0.07, <07 >0.7
Tetrachloroethylene A 0067 . >067<66 = >66<66 >66
1,1,1-Trichloroethane ' B_ 020 - >20.<110 5110 < 200 5200
 Trichloroethylene A 0Bt  >31<30  >30<309 >309
Vinyl Chloride A . 0-0015 - >0.015 < 0.15 ";.J>0 15<15 >15
~ Xylene(s) c | ‘;-f_;o-iob‘ v>'1o’o".<‘ 550 >550.< 1200 >1200
. ' Summar_‘y of Responses
~Levell . - No. recommended action, random spot check sampling... :
Level Il Confrrm samplmg results; . periodic momtormg, recommend alternatrve water sources and/or B
, appropriate treatment techniques. - . :

Level Il - Confirm sampling results; monthly monltonng, develop wuthln one year alternatlve water supplles and /or
appropriate treatment technlques for public: community water. systems recommend appropriate_ remedial
actions to public noncommunity water systems; and quarterly progress reports from both public communlty ‘

_ ~and public noncommunity water systems.

Level IV

‘Confirm sampling- results immediate remedlal actlon for both publlc communrty and publlc noncommunrty
: -water systems : B

! Appendrx C was prepared by the D|V|s10n of Water Resources and the Offlce of Scnence and Research of the New Jersey :
Department of Environmental Protection in January 1986. '

2 All units in Levels |,/11, 1l and IV are presented in‘micrograms-per liter (ug/l) whlch also equals parts per bl"lOl‘I (ppb) The :
symbol > means "greater than" and < means "less than or equal to"..

* The column titled "Group" represents categorization of the listed hazardous contammants based upon the welght 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.

C1



EC



' o APPENDIX D '
NON-REPORTING PUBLIC COMMUNITY WATER SUPPLIES
Non-reporting Public Community Water Supplies sampled by the Bureau of Safe Dnnklng Water. -Each year
of noncompliance is indicated. Samples were analyzed by elther the NJDEPE or NJDOH State Laboratorles
No samples were collected by the Bureau in 1987.

PWSID No. PWS Name 1'985 .,.1986 . .1988 . 1989 1990,
Atlantic S : ' : .
0108004 Normsdale MHP-_ , o X
0111004 Pomona MHP o X
Burlington L
0311001 " Fenimore TP : X
0326001 California Villa MHP No. 1 X
0326005 Cedar Grove Apts. ‘ ; X ,
0326009  Wagon Wheel Estates X X X
0326010 California Villa MHP No.2 X
0326011 California Villa MHP No.3 X -
0329006 ‘Sunbury Village Water Co. , "X X
0333003 - Richards Mobile Home Court X Lo X X
0506012 Presidential Courts o X
0511003 Shore Acres Mobile Park ECERET e X SRR
0511004 - .. N.J. Marine Science Consortium L X X o
Cumberland ' ' S SU8
0604001 Fortesque Realty Company XX X : X
0604003 South Fortesque Water Company - X X X X X
0605002 _Tips Trailer Park & Sales o X X :
0612001 Tullertown Ii X
Essex. ‘
0720001 Verona MUA X
Gloucester
0809001 Penns Grove WS Co. Brg. Div. X
0810005 - Manor Water Assoc. Inc. X
0819001 ‘Wenonah WD X
0812001 ~ Westville WD X
Hudson . .
0901001 Bayonne WD N . X
Hunterdon S : '
1006001 Cedar Heights Water Co. . XeL s X
1007001 - Delaware Twp. MUA X
1013001 Hampton Boro WD X
1019003 Spruce Run TP~ - we e Xo ; T
1023001  Stockton WD _ E Coomrte T X
Middlesex ; : :
1218002 Prospect Civic Assn. - : - X
Monmouth - ' '
1314001 Farmingdale WD X
11321001 - Keansburg MUA v_ s X - X
1330001 Aberdeen Twp. MUA - ' X X '
1414006 Loziers Trailer Park L X o
1414007 Madoc Water Co. - X X XX X
1414013 Sun Valley Park Co. S R
1414016~ Vassar Rd. Water Co. X

1414017 Aztec Water Co. X

D1



1523004 . Oak Grove MHP

 Somerset

© . Warren

o &P_EMLQ_(M!)" DR
‘ NON- REPORTING PUBLIC COMMUNITY WATER SUPPLIES )
- PWSID No. - PWS N‘ame j” SO B 198&;;’|’986;; 1988 - 1989 1990 -
1414018 . DMHWaterCo. .~ - .. | X : e
-1415001 . . Fayson|Lakes Water Co. Inc. - S T R
' 1426002~ Mt. Arlington Service Co Inc. S A A S : e
© 1434001 Rocka ayBoroWD N I S
Ocean o ' ‘ e e
~ 1511004 _Maple Glen MHC ‘
1511011 Luxury Moblle Terrace o

LU XX

" Salem _ SR T . :
- 71707001 ,P_e’nns (+|}rOVe~WS B N R X
1710008 Picnic GroveMH - o o X

1809001 Mt Top Prop. Owners Assn. X S N
11817001 ‘Rocky HIlWD = 3 o X
- Sussex. S ' T e S
1902004 Andover Water Corp SRR X X XX X
1905001 Country Vilage Apts. - R X ‘ “
1912009 - Highcrest Water Assn. s : . R
1912010 Charles ét Communlty Assoc. = X

>

|
1918003 nghland Water Co. -

1922001 . Barry | Lakes we _
1922003 . . Sussex Co ‘WC- -Aspen Woods v
1922004 Sussex Co WC-Cllffwood :
- 1922005 © Sussex Co WC-Grandvnew
- 1922006 - Sussex Co -Sussex Hills No. 1
1922007 Sussex Co -Sussex Hills No: 2
11922009  D.M. Borstad-WC-Oak: Hills
1922012 . Baldwin {Nell Dnlllng
1922013 D.C. Water Co. . :
1922018 Baldwin WG - Stayman/Mott
1922019 Baldwin WC - Omega Dr -
1922020 - Baldwin WG - -Vanderhoff Ct.
1922021 - Baldwin WG - Predmore Es.
1922022 - Baldwin WC - Sammis Rd
1922023 Baldwin ch Maclntosh Sup.
1922024 Baldwin WC - Courtland Rd
1922025 Baldwm WC Warren Dr.

>

53X X X X X X X
XX X X XX X

XD XX XX X X
XX X X X X X X

XX XX

XX X X X XXX X X

XX XX

© 2110001 ‘Bralnard.’, .Mutual W._Assoc;" : S R
2116001 ‘Diémo’ndTHill"WaterfC_o; ne. S X

D2










