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Dear Comm1351oner. ’ . -
. The members of ‘the Instltute are pleased to submlt to you. thelr

' recommendatlons for new and rev1sed Max1mum Contamlnant Levels for hazardous
contaminants in drinking water. ~ ,

We have reexamlned the MCL for each of the 22 contaminants specifically
identified in the 1984 amendments to the New Jersey Safe Drinking Water Act
" (N.J.S.A. 58:12A-1 et seqg.). Where recent credible epidemiological flndlngs -
so 1nd1cate we have recommended revisions to MCLs prev1ously adopted. o

As- prov1ded in the statute we have also prepared a d1scretlonary list
of contaminants. that may, be, found in our public water supplies. For each,
based upon a review of ‘all. approprlate 1nformatlon, we have proposed a new -
Maximum Contaminant Level. » : »

The Department is gifted with - ‘competent staff in the Bureau of Safe

Drinking Water and in the Division of Science and Research whose review,

analysis and presentatlon of epldemlologlcal data provided the bas1s for our
MCL recommendatlons. , C
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A

INTRODUCTION .

J

This is the second document written by the New Jersey Drrnkrng Water Qualrty
Institute (Institute) to address drrnkrng water maximum contaminant level (MCL)

*issues. The first document was issued March 26, 1987 and provided MCL

-recommendatlons for 16 (plus isomers)-of the 22 synthetrc organlc contammants
listed in the 1984 amendments to the New Jersey Safe Drinking Water Act
(A-280) legislation. These MCL recommendations- were adopted as final

" regulations by the N.J. Department of Environmental Protection (NJDEP) on

- January 3, 1989, with minor modifications to be consistent with the natlonal

" regulations. This document presents the next phase of work that has. been
performed by the Instrtute :

\
i\

A "trrennral review" of aII the 22 hazardous contaminants listed in the N J. Safe . -
Drinking Water Act was performed by. the Institute. Recommendations for either
" maintaining or updating the current MCLs for 16 hazardous contaminants ((plus "

-isomers) are discussed in this document. Also ‘discussed are those "2a" list
chemicals for which MCLs ‘could not be derived in 1987 because of the lack of
validated analytical methods. New health effects data were evaluated and new or
modified analytical methods WhICh have been developed and validated since the
last Institute recommendatron report are discussed.. Treatment technlques are
also evaluated as part of the: development of the new MCLs.

This. report discusses the development of the "2b" list, an addltronal list of
drinking water contaminants of concern. The development of the list and the
subsequent standard setting were required by the 1984 amendments to the N. J.
‘Safe Drmkrng Water Act. The derivation of health- baséd levels, analytrcal '

- methodologies and treatment techniques for these contaminants is reviewed and

- specific recommendations regardrng MCLs for this list of selected hazardous -
contaminants-are presented The Institute’s comments regardrng proposed and
frnal MCLs |ssued by USEPA are included in thlS report ‘ o : :

The Instrtute made specrfrc recommendatrons for changes to the drinking water
program to provide for Ieglslatlve consistency between the State and Federal
‘drinking water programs. The future use of the MCLs by NJDEP and the >

~ limitations in applyrng the MCLs to other rnedla are presented :

. |“~.
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N EXECUTIVE SUMMARY

The New Jersey Drinking Water Quallty Institute, establlshed by the 1983 amendments -
to the New Jersey Safe Drinking Water Act (N.J.S.A. 58:12A-1 et seq., P.L. 1983, c.
443), is responsible for developrng maximum contaminant levels (MCL) or standards for

' hazardous contaminants in drinking water and recommendmg these standards to the.
Commissioner of the N.J. Department of Environmental Protection and Energy (NJDEP).

In 1987, the Institute recommended MCLs for 16 of- the 22 hazardous contaminants
listed in the amendments to, the N.J. Safe Drinking Act. The 22 contaminants are

commonly referred as "2a" list contaminants since these chemicals were Ilsted in Sectron .

,"'2a" of the amendments to the N J Safe Drmklng Water Act

First, health based standards were establrshed based on specrfrc methodology outlrned in
the legislation. For carcinogenic contaminants, health- based levels were established at
levels which would not, within the limits of medical, scientific and technological
feasrblllty, permit cancer in more than one in one million persons ingesting the

‘contaminant over a lifetime. For noncarcinogens, health-based levels were establrshed at

levels which eliminate all adverse physiological effects following ingestion within the
~ limits of practrcabrlrty and feasibility. In addition, analytrcal capability and technological
feasrbrlrty for treating and removing the "2a" lrst contaminants from drinking water were
evaluated. The health- based levels ‘were used as the bases for MCLs, and these levels
were modified, ‘where necessary, to reflect analytrcal or technological limitations. The
"MCLs developed in 1987 were adopted mto regulatlon by the Commrssroner of NJDEP:i in
1989 S S \ :
- - . . . ' i - .

The Institute completed a review of the 1987 recommended standards to ensure that the
“most current toxicological information, analytical methodology and treatment capablhty
were being utilized in New Jersey’s standard setting process The'' trrennral review"
~included a review of all information developed for the 22 contaminants on-the "2a" list.:

- This review resulted in recommendations to change five health based Ievels based on the
availability of new health effects data or reinterpretation of . previous data: chlorobenzene,

cis-1,2- drchloroethy- lene,. trans- 1,2-dichloroethylene, formaldehyde and xylenes. These :

new health-based levels were used to develop new MCLs for chlorobenzene, ,
cis-1,2- dlchloroethylene trans- T, 2- dichloroethylene and xylenes, but an MCL could not -
be established for formaldehyde because of the lack of adequate treatability data. U.S.
Environmental Protection Agency (USEPA) analytical methodologies (with modifications)
are available for'nearly all "2a" list contaminants. ‘Treatability data for ethylene glycol,
formaldehyde, n- -hexane and methyl ethyl ketone are incomplete. The Institute could not

‘set standards for these . contaminants, however, the Institute recommended the adoptlon '

of gurdance numbers untrl new treatabrllty data becomés available.

xiii s
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: The Instrtute developed a list of addrtronal contamrnants in dnnkmg water for standard '
,;settrng The six contaminants included on the "2b" list, named after the section of the -
- -amendments to the N.J. Safe Drinking Water Act which outlined the basis for developrng
) this lrst ‘were chosen based on the presence of these contamrnants in New Jersey.waters .
and the frequency of occurrence ‘MCLs for these "2b" list contamrnants were establrshed
using the same prmcrples as used for setting MCLs for the "2a" list. contammants The
health based levels developed for these contaminants were. mcluded in the trrennral
\revrew MCLs were recommended for five of the six "2b" lrst contamrnants
1,1-dichloroethane, methyl tertiary butyl ether naphthalene 1,1,2, 2-tetrachloroethane
and 1,1 2-tnchloroethane These contaminants, can be removed from drinking water by
erther granular actrvated carbon and/or air’'stripping. Analytrcal drffrcultres precluded the g
. establrshment of an MCL for 2 4,6- trrchlorophenol at this trme : :
.
Bmm_me_uiam_ni
1 The Instrtute recommends the followrng new MCLs for Infetrme exposure to
contamlnants in potable water to NJDEP ' : :

’\.

Ty -

\ New MCL r '\For’mer\ MCL

Contaminant - = (ua/ll . (ugl)
- ' 1. Chlorobenzene . 50 4. | |
. 2, para-Dichlorobenzene - 75 (@ . 6 , -
~3.41,1-Dichloroethane =~ 50 ' - (b ..
' ‘4. cis-1,2:Dichloroethylene 70';‘7 o100
5. trans-1,2-Dichloroethylene /100 B
6. Methyl tertiary butyl ether ~70 . - (b). .
' *7. Naphthalene -~ -~ “. - 300 - - - (b . . RS
' 8.1,1,2,2- Tetrachloroethane A () S R e
9. 1,1,2-Trichloroethane. 3 5.y . \
-10. ' ’ ‘

Xylenes . © . -7, 1000 . 44

. (a) The lnstrtute recommended\a health based level of 150 ug/l after the 1 987 o
an ‘recommendatron document was rssued This contamrnant is regulated at the more
';strrngent USEPA MCL : » TR .

‘ (b) Thrs \contamrnant was not mcluded on the "2a" Irst of contamrnants for R
standard development in the A- 280 law; but was selected for standard v
- _development based on occurrence in New Jersey waters and toxicity and is on the
'"2b" list of contaminants. A Federal standard for 1, 1 2 trrchloroethane was
, ~adopted on January 17, 1994 ' :



\

2. Theﬂlnstitute?reCOmmends th‘e.following'l‘ifet\ime exposure guidance numbers:

Contammant L . Guidance Level (ug/l) (a)
1. Ethylene glycol L e - 290
2. Formaldehyde -~ - - 100 -
3. n-Hexane - .33
‘ 4. Methyl ethyl ketone I R 270 . ] o S
- 5. 2,46 Tnchlorophenol ' T e

- (a) These gurdance numbers are health based levels. Approved drmkmg water
_analytlcal methods are. avallable for all of these contamlnants except
2,4,6- tnchlorophenol Existing treatment technology cannot. effectively remove
these five contaminants from drinking water. MCLs for these contaminants will be
proposed when analytlcal methods and/or treatment technology data become

- available. S :

3. The‘lnstitute recommends that the risk assessment for PCBs be reyieWed bya
NJDEP work group representing different environmental media. The occurrence of PCBs

in drinking water is not significant based on the lack of detectable levels in treated water - ‘

from public. community water SUpplres durmg ‘the past ten years, yet PCBs remain an .
important contaminant in other media such as soil. Because of the Iarge amount of data-
- available and the difficult issues and controversies that must be resolved, the review of
the risk assessment for PCBs wrll take considerable time and effort.- The Institute has
chosen not to reassess this chemlcal at th|s time as it |s not belng detected in flnlshed
drinking water. L A :

4. The Institute recommends that the New Jersey Safe Drinking Water Act be amended
to include language that exempts the Institute from bemg required to set standards for
- naturally occurring carcnnogenlc contaminants based ona carcrnogenlc risk assessment
goal of one-in one mlllron excess cancer risk

. B The Institute recommends that the N. J Safe Drrnklng Water Act regulatlons be.
: modlfled so that the A- 280 sample locations are .equivalent to USEPA sample locations.
The A-280 samples are currently required 'to be taken from the water distribution system -
durrng periods of representative demand The new Federal momtormg requirements .
require sampling at the point-of-entry to the water distribution system. The NJDEP should
. evaluate the new Federal monitoring requirements to insure that test results from the
“point-of-entry and the dlstnbutlon system are equrvalent ‘ :
-/ " \ . ’ .
6. " Kerosene cannot be monitored in drinking water because it is.a mixture of both
water soluble and msoluble components that varies among manufacturers. The Institute
recommends that’ naphthalene for which an MCL of 300 ug/l has been developed, serve
as an indicator of petroleum and/or kerésene contammatron in dnnkrng water and that
kerosene be removed from the "2a" list. - B N

[ :
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. o "2a" llst

' Chlordane .~ : 0013 -

L . 12 Dichloroethane’ 029

G Polychlorinated g

o Methyl tertiary -

VY . -
’ [

\ PR fTriennial'Review of A—280‘<Co‘n'tam'inar’|ts"‘ -

. Health Practlcal ~ . .Best . " Institute
: -~ .. Based Quantltatlon - Available Recommended -~
‘Contamlnant -2 Level - Level }Technelogy .~ MCL

‘ o ' (ugh) - (ug/I) T C(ugh).

‘Benzene - . . 015 -

CASIGACT 1
‘Carbon tetrachloride =~ . 0.39. ’

 AS/GAC - 2 )
~GAC . 05 -
ASIGAC 50
GAG/AS 600
- GAC/AS 600
~GAC/AS = 75(a)
" AS/IGAC - 2
© ASIGAC - 2 .

.. Chlorobenzene -~ -~ 50
- m-Dichlorobenzene .~ -~ 600
. o-Dichlorobenzene . = 600
- p-Dichlorobenzene =~ 150 .' -

DGO O N ,—-f

1,1- chhoroethylene AR
,CIS-'l 2- ‘ _ R
‘ chhloroethylene 70
.\translz-.-». - S T o

- chhloroethylene .10 2. AS/GAC - 100
“Ethylene glycol 0 290(b) - - NA . NAr - NA

| Formaldehyde -~ ~100() ., .~ 4" .- NA - NA
 n-Hexane ., .. " 8(®p) &5 NA o o NAT .
Kerosene .. "NA ©  _ NA_ . - NA . NA" ‘

. Methyl ethyl ketone - 270(b) ¢ 20 ' NA . . NA

~ Methylene chloride ‘25 2. . ASIGAC

™

ASIGAC 10

o

Pl - .
m‘ . 3 ‘ coL ¢

" 7 “biphenyls . . :.',,vi_Q'2"4 B
Tetrachloroethylene 044 - :
1,2,4-Trichlorobenzene =~ 86 "GAC/AS -

05 -~ GAC
1

1,1,1-Trichlorosthane = ~ 26 . - 1 . ' GAC/AS
5
2

. AS/GAC

'_Tnchloroethylene 12 " GAC/AS
- Vinyl chlorlde et 0084-.,‘ '
o Xylenes e, ‘1 00 :

o As
. ASIGAC

P

810 e
S =lSo—+o

—
o

| '"2b" list S
1,1- chhloroethane . 46

o
—r
R

As

~
o' .

1 ‘AS/IGAC
.2 . GAC .
"2 AS/GAC
1 y
A

N
o .

‘butyl ether
Naphthalene -
" 1,1,2-Trichloroethane .
"1,1,2,2-Tetrachloroethane
2, 4 6—Tr|chlorophenol o

W
.
o
W
O [N
o

|t |t lcp,|‘

ol

TP =lw

- AS |

.4Z

KEY : ., ' \ . ) /’v ‘\ . S . o ‘ . .‘\l ‘ N s \ ) l'
“ New health based values and new Instltute recommended MCLs are underlmed ’ A
~ NA = not available.

S (@) NJDEP adopted the more strlngent USEPA MCL l‘or thls contamlnant N
(b) Guidance level to be: used- until anelytlcal or treatment lssues allow the development of an MCL. e

- @ Partlal removal (<90% pOSSIb|e) R S S ~ o
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LIST OF ABBREVIATI’DNS_‘AND'.:DEFINITIDNS'

1983 Amendments to the New Jersey Safe Drrnkrng Water Act

~ Act | |
~ N.J.S.A.58:12A-1 et seg (P.L. 1983 C. 443) The Act was srgned into. Iaw
-on January 9, 1984. o '
_ AS o Air Stnpprng (also called-Packed Tower' Aeration’ for PTA)\
- A280 Assembly Brll 280 (1983 Amendments to. the New Jersey Safe Drrnkrng ; |
o "WaterAct NJSA 5812A1 et seq. (PL 1983c 443))
' BSDW L Bureau of Safe Drrnkrng Water of the New Jersey Department of
o Envrronmental Protection. :
DSR Drvrsron of Scrence and Research of the N.J. Department of Envrronmental
S Protectron : : »
GAC ‘ j‘Granular Actrvated Carbon Adsoptron

Institute ;New Jersey Drrnkrng Water Oualrty Instrtute RS '

4
[

MCL o Maxrmum Contamrnant Level- the maxrmum permlssrble Ievel of a
S ‘contamrnant allowed in drrnkrng water. - y
MDL' o Method Detectron errt the munrmum concentration of a sUbstance that
o can be measured and reported with 99% confrdence that the analyte
concentration is greater than zero. o v : ’

NJDEP o ,:_New Jersey Department of Environmental Protecti’on..
NJDOH . New Jersey Department of ’l;lealth'i t

Noncommunity IR o o S

water system. ' ' R " ’

- A public water system that serves at Ieast 25 people a day for at Ieast 60 .
days a year that are not year round resrdents : s

' Nontransient - o T e
- nponcommunity S T - o
_water system - o = S ’ v R
' A publrc water system that regularly serves at Ieast 25 of the same persons :
-over six months of the year ' ‘

Public -community o o o :

water system =~ S I

- A water system that serves at least 15 service connections used by ,
' year—r’bund residents or regularly serves at least 25 year-round residents,

oxvii
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voc -

| "2a” list

"2b" list

\.

LPonchIonnated blphenyls -

SEPA =

‘ VoIatrIe organlc chemlcal

IST OF ABBREVIATIONS AND DEFINITIONS Icont d. I

-

/'.

o v: ,_’Practlcal Quantrtatlon Level - the Ievel above the MDL at WhICh quantltatlon
. can be achleved by most Iaboratones Wlthln acceptable Ievels of

uncertamty

Rese’arch Trlangle lhstitute- o

Umted States Envrronmental Protectlon AgenCy _ T C
o ' ‘
o

.,'

The 22 hazardous contamlnants Ilsted in N J. S A. 7:12A-13a. This list g

} originally appeared in Sectlon "2a" of Assembly Brll 280 Wthh eventually

became the law. -

A llst of pestucrdes and related compounds metals and S )
base/neutral extractable orgamc compounds and acid extractable :
-.compounds beheved to be found in drinking water developed by the
Drlnklng Water Quallty Instrtute accordmg to N.J. S A, 7 12A 13b.

mrcrograms per Ilter jor parts per bllhon (ppb) , o

Coxviiioo



L INTRODUCTIO'N'.
A. BACKGROUND

In 1984, the Governor of New Jersey srgned Iandmark Ieglslatlon requmng that publrc
community drinking water systems test for a specific list of 22 synthetic organic.
contaminants. This legrslatron also mandated that standards be set for these

T

contaminants as well as any others that were found or- believed to be of concern in New

Jersey drlnkmg water supplies.. Theése amendments to the N.J. Safe Drrnkrng Water Act”
were. passed because of both state-wide and nation-wide volatile organic contamination
_ detected in groundwater supplies by several surveys conducted in the early 1980’s _
(Tucker, 1981; Westrick, et al., 1984). Examples of volatlle organic chemlcals (VOCs)

are solvents used in industrial processes such as trrchloroethylene 1,1,1-trichloroethane -

and 1,2-dichloroethane as well as substances found in gasoline such as benzene and

xylenes. Although the State and Federal governments had requrred monrtonng of public = - °

‘community water systems for ‘microbiological parameters, inorganics, radlologrcal
ontamrnants and certain disinfection by-products sincé the 1970’s and there were ‘
maximum contaminant levels (MCL) or standards developed for these parameters there -
. were no enforceable standards available at the State.or Federal level for the VOCs being
detected in groundwater. In"1983, the U.S. Environmental Protection Agency (USEPA)
indicated its intent to regulate 13 VOCs (USEPA 1983) However USEPA d|d not:

i promulgate standards for. several years

- B.. A‘-280 AMENDMENTS - . . : )

The amendments to the New Jersey Safe Dnnkmg Water Act, adopted in 1983 by the
Legislature (N.J.S.A 58: 12A-1 et seq.), are commonly called the "A-280 amendments

This legislation outlined.several new drinking water programs for the protection of publrc

health. The legislation required semi-annual monitoring of .public. community water
~ systems for 22 synthetrc organic contaminants; selectlon of additional contaminants for
_future regulation in dnnkrng water; mandated timeframes for the correction of :

contamination problems in public community water systems and required MCLs be estab- =

lished based on specific risk assessment,a‘nalytical capability and treatability criteria

specified in the legislation. Another important aspect of the legislation allowed the New :

Jersey Department of Environmental Protection (NJDEP) "to conduct drinking water .. - -
research relatlng to the causes, effects extent, prevention and control of contaminants in

’ dnnkrng water." The law also established the New . Jersey Drinking Water Ouallty Instrtute ,

(Institute), a 15 member advisory group to NJDEP. Specific responsibilities of the -
Instltute are outlrned in the A 280 legrslatron and are dlscussed in the next sectron

oo
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B Mandatory sem| annual momtorrng of all public communrty water systems for the

~ synthetic orgamc contaminants listed in the-legislation began within one year of passage N

. of the bill.- ‘When this monitoring began in late 1984, USEPA approved drinking water .

e :\analytrcal methods were not available for these contammants NJDEP adopted the USEPA

"600 series" analytrcal methods;, commonly used. for wastewater analyses, in June 1984
for 16 of the 22 contaminants. NJDEP has developed and continues to develop analytrca.l
~methodolog|es for the contaminants that do not have applicable promulgated methods
Table 1 lists the 22 synthetlc orgamc contamlnants ln the A 280 Iegrslatlon and the

' current status of monrtorrng : : :

‘\

. TABLE1

A- 280 CONTAMINANT LIST
(Commonly known as the "2a" lrst)

COMPOUNDS FOR WHICH MONITORING IS PRESENTLY REQUIRED

. .Benzene R P 10. Methylene chlorrde

ahwON -

©0OND

“t

Carbon tetrachlorlde S “.. - 11. Polychlorinated "biphenyls -
. -Chlordane , .~ . ~ . 12. Tetrachloroethylene
Chlorobenzene .~~~ . . 13. Trichlorobenzene(s)
Dichlorobenzene(s) =~ = =~ ~14._1,1,1-Trichloroethane
. o-Dichlorobenzene =~~~ 15. Trichloroethylene |
~ m-Dichlorobenzene - .~~~ .- 16. Vinyl chloride
" p-Dichlorobenzene .~ . 7. Xylene(s)
.- 1,2-Dichloroethane B R R : - 0-Xylene o
..-1,1-Dichloroethylene -~~~ -~ ..~~~ “m- Xylene L
cis-1,2-Dichloroethylene (a) S SO prlene S LT
trans-1,2- Drchloroethylene . e , .
COMPOUNDS FOR WHICH MONITORING 1S NOT PRESENTLY REQUIRED (b)
1. Ethylene glycol o S e 4, Kerosene o ‘
-2..Formaldehyde =~ - . .- o 5. Methyl ethyl ketone | o .-
‘3. n-Hexane el e | o R

| (a) Monrtorlng for cis- 1,2- drchloroethylene ‘was not possrble until the USEPA "500
-~ series" methods became avarlable in 1988. L .

t : | - o

~(b) Monrtorrng for these contamlnants has’ not been possrble because of the Iack of

. appropriate analytical technrques Current information regardmg analytical - :
methodologres as well as toxrcologrcal data and treatment capabrlrty are: dlscussed rn ,

."detarl in. ,other sectrons of the document



C. NEWJER‘SEY' I')'RIN'K‘ING WATER' QUALITY INSTIT'UTE |

’ The fifteen member lnstrtute was establlshed by the A- 280 Iegrslatlon er members
serve ex officioand 9 members are appointed - three each by the Governor, the Presrdent .
of the Senate, and the Speaker of the Assembly. The appointed members are from the
academic scientific community, the public. or the regulated public water: supply systems.
The first meeting of the Instltute was held in March 1985. A list of current Instltute
members appears in TabIe 2 ' S i

The Instltute is responsrble for making recommendations to NJDEP for the implementatio/n»' ‘

of the drinking water quality program. Three subcommittees were established to address e

the main areas of concern outlined in the Ieglslatron The Lists and Levels Subcommittee
is'responsible for recommending health-based levels for the contaminants listed in the
legislation ("2a" list) and for developing an additional list of drinking water contamrnants
based on occurrence in New Jersey drinking waters ("2b" list). The Testing _
Subcommittee i is responsible for developlng appropriate analytical methods to measure
levels as close to the health-based levels as possible and developing appropriate
~ monitoring frequencies. The Program Subcommittee is responsrble for evaluatlng best
available treatment. technologres for removal of the hazardous contamlnants from drrnkrng
water as well as overall program review. : : >

D. REVIEW OF RECOMMENDATIONS FROM THE 1987 INSTITUTE DOCUMENT

I

The first task of the newly -formed lnstrtute was to develop health- based Ievels for the
contaminants listed in the A-280 amendments. The legislation stated that MCLs for -
‘carcinogens must be set, within the limits of medrcal scientific and technologrcal
feasibility, at a Ievel which would not permit cancer in-more than one in one million
persons ingesting the chemical for a lifetime. Also, MCLs for noncarcinogens must be set
at levels that elrmlnate within the limits of practrcabrlrty and feasibility, all adverse

physiological effects resulting from ingestion.. The Institute and NJDEP worked together - T o

in developing.these health- based levels based on.review of the primary scientific
literature, following USEPA risk assessment guidance (USEPA, 1986). Adequate health
‘effects data wére available for all the contaminants except kerosene so that the Lists and
Levels Subcommittee could determrne health- based levels in accordance with- the A- 280" ‘
legislation. Since kerosene is a mixture of many different components and the amounts
-.of these components vary among manufacturers no specific endpoint for toxrcrty can be .
rellably determrned that would adequately protect consumers of dnnklng water ‘

7
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MEMBERS OF THE NEW JERSEY DRINKING WATER QUALITY INSTITUTE '

L .\- Coe s
S Currentlv servmq the Instrtute l1994)
:Annointed Meml)ers D ., . 'Afflllatron B
- Richard Sulllvan (Chalrman) e e ‘,\-;4.' Public S
‘Thomas Cawley S e Purveyor
‘Bruce Chorba * . - .- Academrc/screntrfrc
Ella F|l|ppone Ph.D. A o ‘Public -
Joseph Hunter, Ph. D e g -5Academ|c/scrent|f|c . -
~Wendell Inhoffer - . ... - Purveyor ST T
" Paul'LaPierre, P.E., PLS PP .7 . Public e e
_'*,'Davrd Marino . o e Purveyor .
- Tavit Najanan Sc D. _ . . Academic/scientific-
Ex OffICIO Members o ' '. R B o e JOo e
Commrssroner of Envrronmental Protectron RobertC -Shinn, Jr., Cornmiss‘\ioner, > .
' Alternate BarkerG Hamlll Chlef Bureau of Safe Drinking Water = R

A

_,Commnssroner of Health Len Flshman Commrssroner

“"DeSrgnee 'S.1. Shahied, PhD Laboratory Administrator

: ’f‘Alternate Stephen Jenniss, M.S., Drrector Envrronmental
and Chermcal Laboratory Servrces B S

Eugene Golub Ph D

- 'Dlrector of the Drvrsron of Water Resources
‘Desrgnee Steven Nleswand Admmrstrator Water Supply Program

1 .».Drrector of the Drvrsron of Scuence and. Research Vo s e
: =Desrgnee Leslle McGeorge M S PH ,Assrstant Drrector ‘ T

Dlrector of the Offlce of Occu atlonal and _Envrronmental Health

. 7lesrgnee Perry Cohn Ph D ‘M.P.H., Drrnkrng Water Pro;ect Manager

7 R
Dunng the development of the MCLs the Instrtute |dent|fled two critical. |ssues t_he Iack
of adequate analytical testing procedures and the |nab|l|ty of the current. testing

' "technology to identify and quantlfy some of the A-280 contaminants at the heaIth based |

_ level. ‘Legal interpretation of the Iegrslatron determined that the ability of current
- analytical testing technology to relrably quantltate these contamlnants should be con-
v v},S|dered when MCLs are developed _ SR R T
~ ~ S I RN
A v I ) ’ Al vl s ’
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The abllrty of avallable treatment technology to remove the contamlnants from dnnklng
water should also be consrdered when establlshmg MCLs for noncarcrnogemc
contamrnants ‘ . S

~

| ,NJDEP adopted the USEPA"'GOO series’ methods for the initial monltorlng of. the A- 280
“contaminants. In 1985, the' USEPA publlshed "500 series" drinking water test

- methodologies that were desngned specifically for the low level drinking water analysrs oft o

17 (plus isomers) of the 22 listed chemicals (USEPA, 1985). These "500 series™ .
analytical methods were evaluated and subsequently. adopted for usage in monitoring for
" the A-280 chemicals. The Institute recommended that: NJDEP research and- develop new
analytical methods for the remaining A-280 contaminants for which no validated - o
: analytlcal protocols existed. These contaminants are: ethylene glycol formaldehyde
n- hexane kerosene and methyl ethyl ketone. " , .
In the case of the carc;nogenlc contaminants, |t was determmed that most of the
health-based lévels were at or bélow the respective method detection limit (MDL) of the
test procedure.. ‘The MDL is defined by the USEPA as the minimum concentration of a
substance that can be measured and reported with 99% confidence that the analyte -
concentration is greater than zero (40 CFR 136 Appendlx B). Since the regulation of
‘drmklng water contamination at MDL levels is not possible because of analytical varla-
bility among instrumentation-and among analysts at these low concentrations, the
_ Institute agreed to proceed with the USEPA approach of establlshrng a practlcal
quantitation level" (PQL), defined-as the level above the MDL at which quantitation can
be achieved by most laboratories within acceptable‘levels of uncertainty (USEPA, 1985)
PQLs were developed by the Institute for.those contaminants having analytical.methods
with ‘MDLs- at or above the health- based levels by conducting interlaboratory analytical -
‘performance-evaluations. The Institute later recommended that in these situations the -
PQL would be used as the MCL with the understanding that as the testing technology
improves, PQLs would be lowered untll the MCL became equnvalent to the health based
level. e : - : :

Best avallable treatment removal technologles were also evaluated It'was determmed to
" be "technologlcally feasible and. practicable" to remove the "2a" list contaminants from
drinking ‘water with the exception of ethylene glycol, formaldehyde, n-hexane, kerosene
~and methyl ethyl ketone using air stripping and/or granular activated carbon treatment.
The conclusion regarding treatment for the five ‘remaining contaminants listed above was
that there was insufficient treatment efficiency data to recommend air stnpplng and/or

* granular activated carbon as a removal technology for these contaminants:in drlnklng

, water and that alternate treatment technologles may: have to be mvestlgated '



The Instrtute recommended the adoptron of 18 MCLs representrng 16 of, the 22 hazardous
- contammants (plus rsomers) listed in the A-280. amendments to NJDEP. ina document
-issued March 26, 1987 (New Jersey Dnnkmg Water Qualrty Instltute 1987) The '
: Instltute s recommendatlon document lncluded o /
','_;'.* an- extensrve drscusswn of the tisk assessment methods used for developrng
’health based: levels for the "2a" Irst chemrcals, - : o
* derrvatlon of. health based Ievels for the "2a" lrst contamrnants accordrng to the
.:requrrements of the A 280 amendments,

AN
i .

R ¥ |dent|f|cat|on of avallable USEPA test methodologres, g

*  derivation of analytrcal Ievels of acceptable precrsron and accuracy called a - 7
practrcal quantrtatron Ievel or PQL and, ’ ‘ e -’

)

* an evaluatron of the effectrveness and economuc |mpact assocrated wrth the - L

rmplementatlon of treatment technologres R »

o The MCL recommendatrons by the Instltute were adopted by NJDEP |nto regulatrons wrth

- two exceptrons vinyl chlonde and- para drchlorobenzene effective January 1989. The

\ lnstltute recommended an MCL for vinyl chlorlde of 5 micrograms per liter (ug/l) in March
1987, however, the USEPA in July 1987. promulgated an MCL of 2 ug/l (USEPA, 1987).

~ This difference is the result of dlfferent analytical limits determrned by the two agencies..

Since NJDEP is required to adopt the more stringent standard an MCL of 2 ug/l was
“included in the New Jersey- regulations adopted in January 1989. For- para-

dichlorobenzene, new dataon health effects became available bétween the time that the
- Institute made its recommendatrons (March,'1987) and the time that the N.J. MCLs were ' -
. proposed (December 1987) NJDEP agreed with the USEPA interpretation of this new

‘data and derived a health-based level of 150 ug/l based, on New Jersey risk assessment
procedures (see Appendix A). By not proposing .and adoptrng an MCL for para-
dichlorobenzene, NJDEP adopted the more strrngent USEPA MCL of 75 ug/l for \_
para-dlchlorobenzene by reference S o R :
*The Instltute set forth several dnnklng water program recommendatlons in the orrglnal
1987 document Frrst the Institute recommended that the MCLs proposed in the 1987
- .document be revrewed every three years to insure that the most recent screntrfrc -
lnformatron has been incorporated into the drrnkrng water standards in New Jersey
‘Sectlon ll A represents thIS effprt o o S
‘ '-Secondly, although the A- 280 amendments state that the lnstrtute is not requrred to .
o develop an MCL for a "2a" list contaminant that has not been detected in drinking. water
- in the 1987 document the Institute stated that they may! choose to develop MCLs for
. those contammants not yet detected rn dnnkrng water. -

o

‘(,
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- If any of these undetected "2a" Ilst contamlnants were detected in dnnklng water an
MCL would be avallable S0 that NJDEP could take approprlate actlon

Thirdly, in 1987 the lnstltute recommended that the Ieglslatuon be changed Cle} that

'kerosene be removed from the "2a" list of contamlnants

v B
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. MCL RECOMMENDATIONS FOR THE 22 CONTAMINANTS IN SECTION "2A" OF THE
A 280 AMENDMENTS

In March 1987 the Institute submltted a report to the Commrssroner of NJDEP .
“establishing MCLs for a list of 16 of 22 specific hazardous contaminants (plus |somers)
.. The Institute recommended that the MCLs developed in 1987 be reviewed every three
years to ensure that the most current information is used for the evaluation of dnnkrng
water quality.  The MCLs developed by the Institute were adopted into regulation by the

' - Commissioner i in. January 1989.The Instrtute recommendations set forth in this document

‘will be referred to as the "triennial review" of the synthetic organic contaminant health
‘effects analytrcal and' treatabllrty data in drrnkrng water used to establrsh MCLs.

A. TRIENNIAL REVIEW OF HEALTH BASED MCLs.

In 1987 health based levels for all 22 of the contaminants (wrth the exceptron of

kerosene) were adopted by the Lists and Levels Subcommittee and ‘subsequently the

- Institute. For four contamrnants on the original list-of A-280 hazardous contaminants,
‘health-based levels were developed, but MCLs were not promulgated by NJDEP in 1989
because of the. lack of standardized analytical methodologies: ethylene glycol, -
formaldehyde, n-hexane and methyl ethyl ketone. The' Institute recommended that
kerosene be deleted from the legislation due in part to the fact. that kerosene is actually a
-mixture of a variety of hydrocarbon compounds The health based levels have been
reevaluated as part of the tnennral review.' : L

The Drvrsnon of Science and Research (DSR) of the NJDEP has conducted database and
literature searches in order to locate any new. toxrcologlcal data not considered previously
in the MCL development process for the A-280 contaminants. Table 3 provides an
update of the 'status of the "2a" list health- based levels. Individual changes to

health based levels are drscussed below and in Appendrx A

Based on the completion of the review of screntrfrc Ilterature it is recommended that the '
- health-based levels remain at their current values for the following chemicals: benzene,
* carbon tetrachloride, meta-dichlorobenzene, ortho-dichlorobenzene, 1,2- drchloroethane o
1,1 -dichloroethylene, ‘n-hexane, methyl ethyl ketone, methylene chloride, _ ‘
.tetrachloroethylene 1,2, 4 tnchlorobenzene 1 1 1-tnchloroethane trrchloroethylene and
~ vinyl chlorrde ' : ¢ S



1987 L v- 5"'i B Current :

Monelo L e Health Based SO .. 'Health-Based -~
Contaminant -~ = - = . . Level (ug) . Level(ug/l)
- Chlorobenzene " Coh T 4 . . B0 o
. - para-Dichlorobenzene -~ -, - 6.1: . .75 (a)
~ cis=1,2- chhloroethylene o 10 e 70
‘trans-1 2D|chloroethylene o100 o o 1000
. Formaldehyde oy 066 s e e T 100
,Xylenes o 44 1000

| e . . :' L - !

(a ) The lnstltute calculated a health based level of 150 ug/l since. the 1987
 health-based level was recommended. The more stringent USEPA'MCL

. for this contaminant is presented since this is the level at’ whrch thrs

contamlnant will be regulated C :

The followrng chemlcals are stlll under consrderatlon by the Lists. and Levels " I

. Subcommlttee chlordane and ethylene glycol. The remaining group. of contaminants,
. polychlormated biphenyls (PCBs), is not being evaluated by the - Institute at this time. |

" -~ PCBs are not detected in drlnkrng water but are detected in soil. Because of the large :

amount of data available and the controversies that must be resolved, the Institute
) recommends that the risk assessment for PCBs be’ reviewed by‘a NJDEP ‘wark group
representing different envrronmental media. No changes are recommended for chlordane,

ethylene glycol and PCBs at thrs time. o e _ R

: Changes in the health based Ievels are recommended for chlorobenzene, para-
f‘dlchlorobenzene cis-1,2- -dichloroethylene, trans- 1,2- dlchloroethylene formaldehyde and

E xylenes A -more thorough review of the National Toxrcology Program data used for the
classn‘loatlon of chlorobenzene as a Group C carcinogen’ 'by the USEPA Science Advisory

‘ . Board Halogenated Organics Subcommittee resulted in a Group D classrfrcatron for this

B contaminant and a higher health-based level. The risk assessment for para- -dichlo-

" robenzene was modified after a study demonstrated that the mechanism for tumor
production in male rat kidneys. was not relevant to humans. The health-based levels for

_cis- and trans-1,2-dichloroethylene were previously. based on the risk assessment for .

~'1,1-dichloroethylene because of the lack of data for the. 1,2-dichloroethylene isomers. -

y



The new health- based levels for cis-"and trans 1 2- drchloroethylene were developed based o
“on subchronic oral studies conducted usmg cis-1,2- drchloroethylene and -
trans-1,2-dichloroethylene. New oral data for formaldehyde allowed the derivation of a

~ health-based level based on a route more closely related to the ingestion of drrnkrng water’
instead of the mhalatron route. The xylene health-based MCL was recalculated because of
questions regarding the study on which the original health-based level was based.

. Additional mformatron regarding the bases for these changes are drscussed{rn Appendix

B. DEVELOPMENT OF ANALYTICAL METHODS AND PQLS FOR THE
HAZARDOUS CONTAMINANTS NOT CURRENTLY: MONITORED

AN

NJDEP mrtrated a contract with Battelle, a research.‘laboratory, to develop analytical .
methods for ethylene glycol, formaldehyde, n-hexane, and methyl ethyl ketone (Hertz, et - -
al., 1990). As part of this contract, Battelle was required to assess the precision and

’ accuracy of their draft methods, as well as the methods MDL ‘ Ty

From this study, BatteIIe proposed three analytlcal procedures:

* agas chromatographrc method usrng a packed column and a flame |onrzat|on detector
for the analysrs of ethylene glycol — : - :
* a purge and trap gas chromatographrc method usrng a caprllary column and a flame
ionization detector for the analyses of n- hexane and methyl ethyl ketone; and '

* a hrgh performance Irqurd chromatography method for the analysrs of formaldehyde ,' N
(Eaton, et. al., 1991). = _ . N _

Battelle reported MDLs of 3 ppb for both n- hexane and methyl ethyl ketone 20 ppb for -
ethylene glycol and 30 ppb for formaldehyde They also reported that spiked sample
- recoveries, a measure of the method’s accuracy, were generally in the range of 70 to 110
percent with the relative standard deviations in the range of 1 to 15 percent. NJDEP then .
- contracted with Research Triangle Instrtute (RTI) to further evaluate and validate the three
analytrcal methods proposed by Battelle (Warner, et al., 1989 Hertz et.al., 1990)

Table 4 shows a comparison of the draft analytlcal method MDLs and ‘the health based
levels The PQLs listed on the table were calculated by multiplying the MDLs for the ,

- approved USEPA analytical method listed by five and are included to demonstrate that
PQLs do not appear to be limiting factors for MCL development for formaldehyde
n-hexane and methyl ethyl ketone. A more complete dlscussron of the MDLs and POLs
that appear on this table follows.. :

oy
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 TABLE4 ’f R .
a o o COMPARISON OF "2A" LIST HEALTH BASED LEVELS : .
o ‘ OTHE MDLs AND PQL ‘ :
" Meatth-Based _s_t'uay‘) o oeals.
Contammant __levels(ug/l): - - . MDLs (ug/l) o fugfl)
. Ethylene glycol{ 290  20(Battelle). .
" 18(@SR) . . - NAG@ . !
* Formaldehyde 100 - 30 (Battelle) - -
N TTRT, . S
| ( o o . 8B4 4
n‘-Hexane v, e 33 , 3 (Battelle)' .
Lo o 1is24, M) 5. |
" ‘Methyl ethyl ketone 270 \3(Battelle) "
' LT e S . 8(RTI o
T P 4(524.,2)(b'), e 200
’. (a)'\ Not avallable due to technlcal problems wrth the analytlcal method
‘ (b) Method 524, 2 modrfred to |nclude target analyte MDLs reported are from
e . NJDEP's Bureau of Organlc Analytrcal Services Iaboratory .
o Ethylene gly. col o

s ,.The analytrcal method proposed by Battelle for the analysrs of ethylene glycol utrlrzes -

y _packed column testing technology rather than the newer caplllary column, technology

~  Their data: also suggested a potential problem with sample holding times due to sample
‘degradatron - The NJDEP’s DSR compared the proposed packed column method to a new. (
- bonded phase capillary column. In addition, it was decrded that the sample holdrng trme s

s ,rssue should be more closely evaluated

The caprllary column study performed by DSR had superlor precrsron and accuracy
. compared to the packed column. method (Lrppmcott 1992). DSR was also able to
_demonstrate a stable sample holding time of up to 14 days, suffrcrent for the' application
. of this test" procedure Lastly, the study findings confirmed the MDLs of Battelle and
~ RTI.. The researchers found that. although the method showed good- percent recoveries at’
the low.concentration ranges, as the sample concentratron increased to higher levels .‘
approaching that of the health-based level, the percent recoveries dropped off yreldrng
poor results Thrs confllcts wrth the flndrngs of the. onglnal two studles and rarses a.

. / e . . : '
° . L - : ‘l ."‘ L ’ . :
' A . . SIS R
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question concerning the clarity of the written method description as compared to the
. actual analytical steps performed by the first two research laboratories. DSR in-house -
: research will address improvements in the recovery of ethylene glycol in dr|nk|ng water
and initiate an’ rnterlaboratory method performance evaluation. This project will also
: gather a Ilmrted amount of occurrence data from dnnkmg water sources in New Jersey

'Formaldehyd

The analytical method developed by Ba'ttelle for the analysis of formaldehyde was found
" by RTI to give relatively good results. They suggested that some additional. work be
conducted to clarify the description of the protocol and improve upon the procedure’s -
relatively high background levels of formaldehyde detected in the blank. This is due to the
“ubiquitous-nature of formaldehyde. At the time of the Testing Subcommittee’s review of
this procedure, it was brought to their attention that the USEPA was in'the process of = .
proposing a test method for formaldehyde analysis, USEPA Method 554. A review. of the
procedure found the method to be feasible and in order to avoid duplicating the USEPA
efforts, the Subcommittee decided to consider the USEPA procedure and have one of the .
- two State laboratones evaluate the test protocol

n- Hexane and Methvl Ethvl Ketone

Battelle proposed a srngle method for the analysns of both n- hexane ‘and methyl ethyl

~ ketone (Eaton, et. al, 1991). This gas chromatographrc procedure was found to yield

- acceptable precision and accuracy, while providing a sufficiently low MDL. This method
however, uses a non-selective detector which will- require the reanalysrs of all positive ,
samples by a second conflrmatory technique. Because of this concern, NJDEP’s Bureau g
of Organic Analytical Services (BOAS) was asked to evaluate the addition of two
compounds to USEPA Method 524.2, the current federally approved method for the
analysis of volatile organics in drinking waters using gas chromatography/mass
spectroscopy. BOAS reported the successful addition of these two compounds into
USEPA Method 524.2. This method could.be used in conjunction with Battelle’s method,

a screening test, as the confirmatory analysis or as a stand alone procedure for the
analysis of .n- -hexane and methyl ethyl ketone. The Testing Subcommlttee developed

- mandatory language to incorporate these two analyses into USEPA Method 524.2, and
therefore the Testing Subcommittee recommended that these two test procedures be .
used for the analysrs of n- hexane and methyl ethyl ‘ketone.

P

© PQLs

PQLs are defined as the level above the MDL at which quantitation can be achieved by

- most laboratories within acceptable levels of uncertainty. This approach to standard
settlng, using PQLs instead of MDLs, was first recommended by'the Institute in 1987
At that time an mterlaboratory study was conducted to determine at which levels above
the MDLs the PQLs could be established. However, data collection and analysrs foran -
mterlaboratory study is very time consummg and Iabor rntensrve - :
NJDEP conducted a rese’arch/ project to determine if the MDL multiplied by a. certain
factor could yield a supportable PQL value: Based on the results of this research, it was
determined that a multiplier between four and six could be used to derive a PQL (Eaton,

13
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, f'.'et al., 1993) The Testlng Subcommlttee chose to use a multrplrer of frve to determrne _
.the PQL. This is consistent with the multrpller approach outllned in, NJDEP’s recently = .

,,promulgated Ground Water Quality Standards (N.J.A.C. 7:9- 6) The ground water qualrty -

standards PQLs were calculated by multlplyrng the median mterlaboratory MDLs from the

drinking water methods by five. Since interlaboratory MDL data were not avallable

because of the lack of standardized analytical methodologles untll recently, publrshed

'MDL data were used here to determine the PQLs. A PQOL is not listed on Table 4 for
- {ethylene glycol because of questlons regardlng analytlcal recovery. The PQLs for the
remalnrng three contamlnants appear on Table 4 and in Appendrx B '

Since PQLs were developed in 1987 for chlorobenzene cis- 1 2 dlchloroethylene, _
trans-1 Z-drchldroethylene and xylenes ‘and proposed changes to the health based levels

.. will result in‘ higher values the PQLs. developed in 1987 are strll applred for these "2a" Irst ‘
‘ contamlnants ' : » :

, rc TREATABILITYISSUES T I R " U l:‘;

i Ethylene glycol, formaldehyde n- hexane and methyl ethyl ketone are. consrdered to be .
" noncarcinogenic by the ingestion route. According to the A-280 statute, treatabrlrty is an

issue to be considered as part of the: 'MCL development process for | noncarcinogens.

Table 5. provides treatment information regardrng these four chemicals. Research data’ on

removal efflcrencres are available for hlgher concentratrons of these contammants than

“are thought to be found in drinking water in New Jersey. As can be seen in Table 5,
three of these chemicals can be partially removed’ from drinking water with packed tower
~aeration. and/or’ granular activated carbon. adsorptron formaldehyde, n- -hexane and methyl

} ethyl ketone. Ethylene glycol cannot be removed-using conventional, technology such as - .

packed, tower aeration and granular activated carbon adsorptlon The Program o
Subcommittee reviewed the treatablllty data and recommended that MCLs notbe = _

“established for these four "2a" list contamrnants based on the Iack of avallable treatabrllty

jdata in dnnklng water (USEPA 1989)

: . . ' ' . ‘ Vo



 TABLES

RELATIVE EASE OF REMOVING "2A“ LIST CHEMICALS FROM
DRINKING WATER USING TREATMENT TECHNIQUES Ial

. CHEMICAL : SRR o PACKED TOWER S GAC
NONCARCINOGENS S __ AERATION L k ADSORPTION
Ethylene glycol LT N -'N

- Formaldehyde - e N P /
n-Hexane . L P P
N P

Methyl ethyl ketone

Key . N B
P = PARTIAL REMOVAL < 90% POSSIBLE
N = NOT REMOVED

(a) USEPA, 1989.

: Economic analysis of removing these four contaminants from dnnkrng water cannot be
~ performed at this time. Although analytical methods for monitoring drinking water to

. determine the presence and concentrations of these contaminants are now available, no »
comprehensive survey of water supplies has been performed in New Jersey to determrne i

the number of supplles where these chemrcals are present

Since these contamlnants had not yet been detected in drlnkrng water, the Program

~ Subcommittee recommended that no MCL be developed until such time that these
contaminants are detected in drinking water This conforms to the A-280 legislation
which states that no maximum contaminant level need be establlshed for any substance
until the presence of the substance in drinking water is establlshed :

Treatablllty data developed in 1987 for chlorobenzene cis-1,2- dlchloroethylene , :
trans-1,2-dichloroethylene and xylenés are still valid. The Program Subcommittee does
not foresee any treatability issues associated with raising the MCLs to reflect the new
health based Ievels developed by the Lrsts and Levels Subcommrttee .

',D mCL RECOMMENDATIONS o 3;

The lnstltute voted on June 15, 1993 to adopt new health based levels for - , ~
'chlorobenzene cis-1,2-dichloroethylene, trans-1,2- drchloroethylene formaldehyde and ’

- xylenes. These health-based levels were based on new information or on remterpretatlon .
. of previous data and resulted in higher health-based levels for all five contamlnants Risk
- assessment.procedures used to derive these new health-based levels were outlined in the

previous Institute document (New Jersey Dnnklng Water Quality Institute, 1987). PQL
and treatability data developed in 1987 for chlorobenzene cis-1,2-dichloroethylene; ’

trans-1,2-dichloroethylene and xylenes are still adequate New MCLs were developed and”'

adopted by the Instltute based on new health based levels for four of these -

s
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o . contamlnants An MCL was not, adopted for formaldehyde because of the lack of

treatability data. A list of health- based levels, PQLs, Instit(te recommended MCLs and
.USEPA MCLs for all "2a" l|st contamrnants appears in ‘Table 6..

‘ MCLs are not presently avallable for ethylene glycol formaldehyde n- hexane and methyl -
- ethyl ketone and will not be proposed .as part- of this document because of the lack. of . '
~ adequate treatabrlrty data. The analytical method developed for ethylene glycol also ‘ .
- precluded the development of an MCL for this. contaminant because of product recovery
, problems in the method. The lnstrtute recommended- the health-based levels that are.
_ listed in Table 6 for ethylene glycol, formaldehyde, n- hexane and methyl ethyl ketone be S
used for guldance should these contammants be detected m New Jersey drlnklng waters. A
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W TABLEG AR

‘ ' "2A" LIST OF HEALTH BASED LEVELS POLS, '
NSTITUTE RECOMMENDED MCLS AND USEPA MCLS (ug/l)

ORWNS

©NO

Health- " S Institute -~ .
: SN Based =~ . - Recommended  USEPA
Contaminant " - _____Level __ PQOLs Treatment _MCLs _____MCLs
Benzene ‘ . 015 - 1. AS/GAC(@) 1~ 5i(b)
Carbon tetrachlonde . 0.39 2 AS/GAC 2 : " 5 (b)
Chlordane }_ 0.013 0.5 GAC" . 05 - 2()
Chlorobenzene = 50 (d) 2 . AS/GAC ' 50 (d) 100 (c)
o-Dichlorobenzene(e) = 600 5 ~GAC/AS = 600 . . 600 (c)
m-Dichlorobenzene(e) 600 5 GAC/AS . 600 - NA (f)
p-Dichlorobenzene(e)  -(g) . 5 GAC/AS - -(g - 75(b)
'1,2-Dichloroethane . 0.29 2 . AS/GAC 2 _ 5(b) |
1.1- Drchloroethylene o 1.0 2 AS/GAC 2 o 7.b)
Dichlorosthlene’ 70 () 27 AS/GAC - 70.(d) 170 (c)
9. trans-1,2- . e A . o
. Dichloroethylene. = .100(d) -~ 2 - AS/GAC - 100(d) .. 100 (c)
10. Ethylene glycol -~ . . - 290(h) ~ NA ~iNA ° - 'NRI() ‘ NA
11. Formaldehyde " 100(¢th) © 41 _ NA° NR o NA
12. n-Hexane - . . 33() 5B NA " NR . NA
13. Kerosene(j) . = - .. NA NA -~ NR . NA
‘14. Methylene chloride 25 2 AS/GAC 3 . 5B(k)
15. Methyl ethyl ketone -~ 270 (h) 20 NA . " NR  NA
16. Polychlorinated - ‘ ' T ‘ S e
" biphenyls . . 0.024 05 -GAC, ~ 05 - 0.5
17. Tetrachloroethylene .~ 0.44 . 1 - 'AS/GAC . 1. 5 (c)
18: Trichlorobenzene(s) (e) 8.6 5 GAC/AS -~ 9 - 70'(k)
19. 1,1,1-Trichlorogthane 26/~~~ 1- - AS/GAC. 30 . 200 (b)
20. Trichloroethylene =~ 1.2 1 AS/GAC 1 - . 5ib)
- 21. Vinyl chloride - 0.084 5 AS : 5 2(b) .
.22, Xylenes » - .~ 1000 (d) S 20 AS/GAC 1000 (d) o 10 000 ((9)"\
J

(@) AS= air. stnpprng or packed tower aeratron GAC = granular actrvuated carbon adsorptlon
The preferred treatment technlque is listed flrst - S

(b) 52 FR 25718, July 8, 1987.
(c) 56 FR 3593, January 30, o901, (o

“\
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S LT ABLEG(Cont'd)
. w2AY LIST OF HEALTH-BASED LEVELS, PoLs, S
e INSTITUTE RECOMMENDED MCLS AND USEPA MCLS (ug/ll |

(d) The health based level was updated as part of. the trlennlal review process The
- fMCL also changed asa result of the new health based Ievel See Sectlon II A and Il D
W Co
} (e) ‘For those contamlnants Ilsted as smgle chemlcals in the A- 280 |eg|slat|on yet have -
o -multlple isomers, 'NJDEP. developed separate MCLs: ‘when adequate toxncologlcal e v
- information was available. For tnchlorobenzene(s), the |somer 1,2, 4-tr|chlorobenzene was .
' r'used as a baS|s for the MCL S . e '

'l'j-’lfl NA Not avarlable o . B

IS

| ':»'»«(g) USEPA adopted an MCL of 75 ug/l shortly after the publlcatlon of the 1987 Instltute'

document. The Institute agreed with the USEPA approach and developed a 'health-based
1evel of 150 ug/l for para- dlchlorobenzene based on N.J. risk assessment criteria. Slnce

. this health-based level is greater than the Federal MCL and the N.J. Safe Drinking, Water o
. Act directs NJDEP to adopt the most strlngent number (75 ug/I), the New Jersey MCL
o regulatlons do not include an MCL for para-dlchlorobenzene The USEPA standard of 75

,ug/l was adopted |nto N J Safe lDrlnklng Water Act regulations by reference |n 1989

Y

,‘ (h)  The Instltute adopted thls health based Ievel as a gundance number pendlng the -
- development of additional treatability data The analytlcal methodology allows for ’

S analyS|s of th|s health based IeveI - S e -

o (k)' 57FR 31846 July 17 1992

(i) NR No recommendatlon ,' o

o ‘(jl' No MCL recommendatlon for kerosene was developed by the lnstltute See -
SectlonIID e LN

(
. A
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L. .-MCL RECOMMENDATIONS FOR THE LIST OF CONTAMINATIONS IDENTIFIED
IN ACCORDANCE :

e .

A. SELECTION OF CONTAMINANTS

A workrng group comprrsed of representatrves of NJDEP and N.JDOH was establlshed in
1986 to "...develop, within\the limits of medical, scientific,and technologrcal feasibility, a
list of those pesticides and reIated compounds, metals, and base/neutrals extractable
" organic compounds which...may be found in drinking water...." These addltlonal
: chemrcals are commonly referred to as.the "2b" Irst contamlnants

The workrng group evaluated several sources of rnformatlon in order to determrne -
- additional chemicals for possible future regulation. Recommendations for candidate

i chemrcals for the "2b" list from Institute. members ‘were also considered. Each contami-

nant was evaluated for. availability of toxicity data and for analytical data. Information on
foccurrence in potable water was also. evaluated in order to determlne |ts suutabrllty for
regulatlon in drlnklng water . : ‘
Although volatlle organlcs as a group were not specn‘rcally mentloned in the A- 280
legislation, the BSDW had been receiving test results-and had historical information that -
showed that certain VOCs for which there were no state or federal MCLs were ‘being
.detected in drinking water. The following four main databases were revrewed to
determine appropnate VOC candrdate chemlcals ‘

The frrst list of chemrcals revrewed was the Ilst of 23 analytes that were detected by
USEPA method 624. The second source of lnformatron was a list provided by USEPA that .
‘contained the contaminants that USEPA was considering for monitoring regulation ‘
* (USEPA, 1984). .This list contalned 36 contaminants. The third source of information

was the Ground'Water Supply Survey conducted in 1981 by USEPA. (Westnck 1984)

' There were 30 chemicals analyzed as part of that survey. The fourth source was . ‘
historical data collected by the BSDW between 1978 and 1984 from the 25 Iargest publrc
community water systems. These data were collected in response to known or. suspected
contammatron in the raw or delivered water ‘ ’

From the comprehensrve list formed from the four databases a workrng Irst of 23 VOCs -
was chosen for additional screening for the prelrmrnary "2b" list. These chemicals are
listed in Appendix C. The preliminary "2b“ list was formulated by eliminating those _
chemicals that already appeared.on the. "2a" list as well as those that were determined to.
be laboratory contaminants, such as 1,4-dichlorobutane. After careful evaluation of the -
toxicological properties. of these chemicals, six VOCs were identified for possible future
regulation: 1,1-dichloroethane, 1,1 ,2- trichloroethane, 1,1,2,2-tetrachloroethane,

1,2- drchloropropane toluene and ethylbenzene As this screening work for volatile - N
, ’organlcs was being completed, USEPA published final recommended MCLs or MCL goals
for eight VOCs (USEPA, 1987) and proposed recommended MCLs for a list of 38
'morganrc and synthetrc organlc parameters (USEPA 1989). o
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;;Three of the six VOCs bemg consrdered by the workrng group were berng consrdered for :'

- regulation by USEPA and. frnal MCLs for the three were adopted by USEPA on January

- 30,1991 (USEPA, 1991a). The remaining three contaminants. - 1,1-dichloroethane,

- 1,1,2-trichloroethane, and 1,1,2,2- tetrachloroethane were included on the "2b" list. An "

. MCL for 1,1,2- trrchloroethane was subsequently adopted by USEPA on July 17 1992
“with an effectrve date of January 17, 1994 (USEPA 1992) .

_vA lrst of potentral rnorganrc substances for the "2b" Irst was comprled by NJDOH Majorf

_sources of information used to. generate the i inorganic list included’ documents from the -

- "National Academy of Sciences, the World Health Organrzatlon USEPA regulatlons and the
ke

. .USEPA Office of Drmkrng Water Health- Advrsory series. A comprehensrve list of 42

contaminants was complled The following screening criteria were used to narrow down :

" the list of 42 inorganic contamlnants to those "2b" list contaminants.of most concern
jehmrnatlon of those rnorganlcs of aesthetrc concern only, elimination of those without
_sufficient data for standard development ‘and elrmrnatlon of those with current standards

' ‘that are- consrdered to be protective. - The remarnrng contamrnants for consideration"
based on the screenrng criteria as well as comments made by the ‘Lists and-Levels -
Subcommittee were cadmium, lead, arsenic and. asbestos; nrtrrte would. be reviewed i in.
‘more detail for possrble future: consrderatron asa "2b" list. oontamrnant Subsequently,

these ‘contaminants were. included in USEPA’s schedule for standard ‘development and

~were dropped from consideration by the Instrtute to avord duplrcatron of work effort This*~
B -mformatron is Irsted in Appendlx C : , o .

Three sources of occurrence mformatron were revrewed to determme |f any phthalates or :

phenolic compounds had been detected in New Jersey waters: a ‘survey of drmkmg L
‘water supplies for the priority pollutants conducted in the early 1980’s,'a USEPA report
. on the‘fate and transport of priority. pollutants in publicly: ‘owned treatment works and a

- survey of the fate and occurrence of toxic substances in. New Jersey sewage treatment
facilities. - Of the frve phthalates and ten phenols evaluated, only, pentachlorophenol and
. 2,4,6- trrchlorophenol were considered to be likely candidates for inclusion on the "2b" Ilst
- based on known toxrc effects occurrence and analytrc capabrlrty :
" At the request of the Instrtute four trlhalomethanes chloroform bromoform
‘ drchlorobromomethane and drbromochloromethane ‘were consrdered for the "2b" list but

- were not included. USEPA indicated that in order to 'successfully reevaluate the current

'standards for these chemicals, an evaluation of alternative drsrnfectants, by- products and
. 'mrcrobral contaminants must be performed. The Institute agreed that USEPA should _'
‘perform this extensive undertaking and the Institute. should revrew this work upon -
, completron The proposed regulatrons for drsrnfectants and drsrnfectron by-products were
,publrshed by USEPA in 1994 N . :

20
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The Institute determined early in the MCL development process that there was a problem
with conducting a risk assessment for the. contaminant kerosene listed in the A- 280
amendments. Kerosene cannot be classified as to human carcrnogenrcrty because itis a
mixture of many different hydrocarbons and chronic toxicity associated with kerosene is -
not well-defined. The Institute recommended that an MCL be developed based on the . -

. most toxic and abundant . components of kerosene. Since benzene; a carcinogenic

component-of kerosene already appears on the "2a" list, the Institute- recommended that

naphthalene the most abundant component of kerosene that can be found in water be o

‘-added to the "2b" list. . : \ S » e

NJDEP submitted a request to the Institute that an MCL for methyl tertiary butyl ether
(MTBE) be developed because of i increasing numbers of reports of occurrences of MTBE
using drinking water methods 502 2 and 524 2in both public and domestic drrnkrng

- water

Table 7 provides a final list of the "2b" chemic':als.vt

B. l‘-lEALTH-BASED LEVELS

Health based Ievels were developed for the contaminants on the "2b" workrng Irst Rrsk
~assessment procedures used were the same as those used for the development of the
"2a" list health-based levels in 1987 (New Jersey Drrnkrng Water Qualrty Institute,
1987).. The health-based levels developed for each "2b" contamrnant appear in Table 7.

- These health- based values that had been developed over several years were reevaluated
as part of the triennial review process so that the most recent data available were used
for the derivation of the health-based levels. Support documents contarnrng contaminant
specific information, such as studres evaluated for risk assessment purposes and safety
factors, appear in Appendrx A o ‘ S

' © C. ANALYTICAL METHODS

Exlsting analytical methodology was also a consideration in determining MC':Ls‘ Testing
techniques are available to detect, quantify and rdentrfy each analyte of interest. The '
analytrcal rssues that needed to be addressed were: ’

1. What are all the specrfrc testrng protocols that could be used?
2. Are these methods standardrzed and fuIIy valrdated for drmkrng water?

3; What MDLs can be expected from these testrng technrques and how do these
' MDLS compare to the health- based levels? .

21



 1,1-Dichloroethane - 460~ 0.002 (502.1)

TABLE 7 ,

,‘-x .

COMPARISON OF "2B™ LIST HEALTH BASED LEVELS
~ TOTHEMDLs ANDPOLs (ug[)
R ) ) ‘ B \ ‘ o ‘ S
o HeaIthBased EERE - RN
Contaminant _ Levels (ug/L) ’M‘D'L's’ (quL) ' '»PQL§

- 0.07 (502.2) .
0.04 (5242 - 1
Methyl tertlary butyl . A e ARRTR o

ether(MTBE) 70 - (502.2)(@) . 0
L - (524.2)(a) -+ 1

=W

l’NaphthaI_e(ne.j 300

(502.2)
(503.1)
(524.2) 2

coo.
o0
. O

1 1 2 2o o : e ; S :\"/
Tetrachloroethane 1 .7 0.004 (502.1)
. o002 (502.2) 0 -
S 0.08 (524.2) 1

©1,1,2:Trichlorosthane 3 0.007 (502.1) -

SN 0.1 (5022
- 01 G242 2
~ 2,4,6-Trichlorophenol -~ 1 0102;2 (552)
ol e 27 (625)_ - -(b)

, (a) Method modrfred to detect the addltlonal target compound MTBE Recent -
: revrsrons to USEPA method 524 2 mclude MTBE as a. target analyte NN . '

(b) No PQL derlved because methods for the analysrs of 2 4, 6 trlchlorophenolr
need further mvestngatlon See (addltronal dlscussnon in the text I
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Al of the proposed "2b" list contammants except for MTBE, are listed analytes in at

least one of the USEPA "500 'series” methods. NJDEP’s BOAS laboratory found that v
MTBE could be successfully incorporated into. USEPA Method 524.2 and’ 502.2. Table:7 ,
compares the MDLs for the "2b" list contaminants with the proposed health-based levels. .
These chemicals each have at least two USEPA approved analytical methods. Table 7 '
also mcludes the PQLs that the Testmg Subcommrttee developed for the "2b" list '

. contamrnants

Three main sources of mformatlon were used when determrnrng PQLs for the "2b" list

. contaminants. The first source of PQL information is the Ground Water Qualrty Standards\

" (N.J.A.C. 7:9-6) adopted February 1, 1993. The adopted ground water quality standard

. PQLs were derived using ‘median interlaboratory MDLs for drinking water methods, when
available, multiplied by a factor of five. The interlaboratory MDLs were derived from
verified MDL data from laboratories certified by NJDEP for the USEPA 500 (drinking
water) or 600 (wastewater) series analytical methods. The analytical methodologles,,
MDLs, PQLs and health- based Ievels for the "2b" list contamlnants are presented in .
Appendrx B. ] / e S

The second source of information for the development of PQLs was obtained from a
DSR-sponsored research project (Eaton, 1993). The purpose of the project was to -
develop a rapid, standardized method for calculating PQLs without UtlllZlng '
interlaboratory studies. PQLs were developed using thrs method for three "2b" |lSt

- contaminants included in the research study

The third source of PQL lnformatlon was obtarned by multlplyrng the median

: mterlaboratory MDL data gathered from 13 laboratories certified by New Jersey for ,
USEPA method 524.2 by a factor of five. The factor of five had.been used to develop
~ground water quality 'standards and was the average multiplier recommended i in the DSR
research project. PQLs could-be derived using the multiplier timés the median
interlaboratory MDL for five of the contaminants: 1,1-dichloroethane, methyl tertlary butyl
ether naphthalene 1 1,2,2- tetrachloroethane and-1,1,2- trrchloroethane

" The PQLs from the groundwater standards are the preferred source of PQL data for the

drinking water program. These PQLs were developed using drinking water methods when .

available and these PQLs have already been reviewed by the public and adopted |nto

~ regulation. Adopted PQLs are available for 1,1,2-trichloroethane, '

1,1,2,2- tetrachloroethane and 2,4,6-trichlorophenol. For 1,1 drchloroethane MTBE
1,1,2-trichloroethane and 1,1,2,2-tetrachloroethane, the PQL was calculated using- the
. interlaboratory*MDL’ data gathered from 13 N.J. certified laboratories multiplied by five.
‘The PQLs for the "2b" list contaminants are rounded off to-one significant figure. -

\



{’ b ' N . . .
The ‘Testing Subcommuttee does not recommend a PQL for 2 4 6 trlchlorophenol at th|s
tlme for the followmg reasons —— '; . A L

B
- N . X s N

i (1) The MDL for method 625 is hlgher than the health based MCL

- ‘, ; (2) proposed changes to method 552 wull result in thrs analyte bemg
. 'fellmrnated from the methodology (USEPA 1993) and '

: (3) the PQLs from the ground water qualrty standards and the DSR research
~ project are substantrally hrgher than the health- based level :

N

_:The Testlng Subcommlttee W|ll contlnue to monrtor changes to method 552
‘D TREATABILITY ISSUES * o ‘ o bs

The "2b" lrst contamrnants 1 1 dlchloroethane MTBE and naphthalene are consrdered to
. be noncarcrnogenlc by. the lngestlon route, Accordrng to the 'A-280 statute, treatabrlrty
, -\must be consudered as part of the MCL development process for noncarcmogens Table
~ 8 provides treatment rnformatlon regardlng all' six of the "2b" list. chemicals. Two of the
noncarcinogenic chemlcals 1,1 dlchloroethane and MTBE, can be completely removed
~ from drinking water ‘with: packed tower aeration and the other, naphthalene, can- be
+ completely removed by granular- activated. .carbon (GAC) adsorption. The air to water

"-f'ratlo for the removal of 1,1 dlchloroethane is about twice that needed for the removal of o

tnchloroethylene to achreve the same percent reduction, “The cost’ of packed tower
" aeration operation is estimated to be hlgher than-the conventional GAC because the :

. ‘chemical is weakly strippable. Packed tower aeratlon also removes 1,1,2- trrchloroethane .
~and 1,1,2,2-tetrachloroethane from. dnnklng water and GAC removes S N

. 1,1,2- trrchloroethane\as well The contamlnant 2,4,6- trlchlorophenol can be partlally

~removed from water by GAC adsorptlon The Program Subcommittee recommends that ‘
2 _treatment techmques for 2 4 6- trlchlorophenol be further rnvestlgated /.

P A | . PN ‘. v . N . PR | .
. 1+ . . . . : . . . v .- . o o ;
N " [ . o . ) . . .
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TABLE 8

~ ' RELATIVE EASE OF REMOVING SIX "2B" LIST CHEMICALS

FROM DRINKING WATER USING TREATMENT TECHNIQUES (a) Ry
N S PACKED TOWER . GAC /
CHEMICAL L __AERATION ADSORPTION - -
NONCARCINOGENS
>1 1 DrChIoroethane o , C ' P
Methyl tertiary butyl ether B . C P I
‘ Naphthalene ' N C

CARCINOGENS :

1,1,2,2-Tetrachloroethane o c : - ,
-1,1,2-Trichloroethane . ~ ~C : - C
2,4,6-Trichlorophenol N ' :

!

 Key: -
- C = COMPLETE REMOVAL >/90 % POSSIBLE
P = PARTIAL REMOVAL < 90 % POSSIBLE

= NOT REMOVED

(a) USEPA 1989, | Lo

E. OCCURRENCE OF THE "2B" LIST CONTAMINANTS IN NEW JERSEY o7
DRINKING WATER : SR

The chemlcals seIected for the "2b" list have been found in the waters of New Jersey
Appendix D contains two tables summarizing occurrence:data for the "2b" list
contaminants in drinking water. Table D-1 of Appendix D summarizes historical | .
‘occurrence data for those contaminants that were selected for the "2b" list. This table -
includes VOC data collected from the 25 largest purveyors between, 1978 and 1984 prior-
to the A-280 monitoring program. This data was collected in response to suspected
contamination. The only "2b" chemicals that were detected dunng this period were
1,1 dlchloroethane and 1,1,2-trichloroethane. The 25 largest purveyors in N.J. marnIy
utilize surface water sources WhICh usuaIIy have Iesser quantltres of VOCs.

Table D-2 of Appendrx D also summarizes occurrence data for the "2b" list contaminants.

'Begnnnrng January 1, 1988, all public community water systems and nohtransient water .-

~ systems were required to monrtor for a list of 36 unregulated contaminants. Included on
the mandatory list of chemicals are 1,1-dichloroethane, 1,1,2-trichloroethane and
1,1,2 2,_tet_rachloro\ethane An optional list of 15 contaminants includes naphthalene. The



. survey was conducted to determine the presence of disinfection by- products in raw,

" finished and distribution.system samples at selected ‘water. utilities: (Drsrnfectlon
'By-Products Project, unpublrshed) USEPA method 552 was used for the analysrs of o
2,4,6-trichlorophenol in this. study 2,4 6-Tr|chlorophenol was not- detected in. New Jersey S

S ESTIMATED STATEWIDE COSTS FOR THE "ZB" LIST CONTAMINANTS
“health-based numbers of 46 ppb ‘70 ppb; 300 ppb, 3 ppvb and 1 ppb, respectrvely

~"Therefore there would be no economic impact of treating drrnkrng water to the -~ )
~ health- based Ievels srnce there were no exceedances - a

.\.

MTBE data presented on Table D-2 were collected in response to known contamrnatron - |

o mcudents from b th publlc communlty and publrc noncommunrty water systems

Occurrence data for 2 4, 6- trrchlorophenol was obtarned from two surveys that were

' ’conducted in'New. Jersey. The first survey was desrgned to. analyze the operations of =~
- maijor surface water treatment plants in New- Jersey (Special Water Treatment Study |
" Phase ll, 1988): USEPA method 625, an approved wastewater method available at the :
-, time ofl the survey, was conducted as part of the analyses of the treatment process;

2,4,6-trichloropheniol is one of the listed analytes in USEPA method 625. The second .

drrnklng waters as. part of these two studres
|

/

o ~As can be seen from the data presented in Table D 2 of Appendrx /D 1,1 drchloroethane
" methyl’ tertiary butyl ether, naphthalene, 1,1,2-trichloroethane and 2,4,6- trrchlorophenol

have not been detected inN.J. publrc water supplies at concentratrons that exceed the

= One sample taken in 1988 exceeded the health based ‘level of 1 ppb for

- 1,1,2,2- tetrachloroethane. ‘This water system had MCL exceedances for , -

" tetrachloroethylene as well, a regulated "2a" list contaminant, which has resulted in the ‘
- water utility installing treatment 1,1,2,2- Tetrachloroethane has not appeared in the most S ‘

recent samples submitted by the water’ utility. In this. instance no additional cost was

‘mcurred by the water utrlrty because of the presence of 1, 1 2, 2 tetrachloroethane

An analysrs of MTBE occurrence data and estrmated statewrde costs to achreve an MCL

;;of 70 ppb appears in Appendrx E. The lnstltute requested that an analysrs ofthe -~ . ~
- occurrence of MTBE in both public and nonpublrowater systems be performed andthe =
- costs of regulatrng this contaminant. to the health-based level be ‘evaluated prior to

Jrecommendlng an MCL to NJDEP. Of partlcular concern was the economic impact of -

applyrng an'MCL developed for publrc communrty water systems to nonpublrc water

systems in New Jersey

i , . . . . e, .o N
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Although occurrence data mdrcate that concentratrons of MTBE in publlc water supplles .
‘presently do not exceed the proposed-drinking water standard, MTBE concentratlons in.
nonpublic’ Jwater supplies more often exceed the proposed drinking water standard of 70~
. ppb. Projected costs are based on the assumption that a water supplier may find MTBE in .
~ the drinking water and decrde to remedlate the supply ‘

Estimated statewnde costs to achreve an MCL of 70 ppb for MTBE range from
$6,000, 000to $50,000,000. This expenditure wéuld provide treatment for between ’
2000 and 4000 private (nonpublic) wells and from 3 to 6 public community systems .
Statewide estlmates assume that between 0.5% and 1% of private (nonpubllc) wells and .
public community systems would have concentratlons of MTBE greater than, 70 ppb in "

' thelr raw water. : :

These costs are based on avallable occurrence and treatability data Occurrence estnmates,
are based on BSDW databases for nonpublic wells and public systems Neither database

is representative because neither USEPA nor NJDEP have approved an analytical method
for MTBE and MTBE reports are not routinely filed. Therefore an estimated range of
statewrde costs is provrded ‘ S

Treatabrlrty costs assume the use of air strlppmg and granular actrvated carbon
adsorption. Treatability data is derived from actual costs in New Jersey at nonpublic and
public water supp!y systems that use air strlpplng _and granular actrvated carbon_.

Because MTBE is a gasolme addrtlve the presence of other gasolrne components such as
benzene may indicate the presence of MTBE. However, reports of MTBE at o
concentrations less than 100 ppb may not indicate the presence of benzene ‘There are .
two reasons: one, there is less benzene in gasoline than MTBE a_nd,two MTBE is much

_ more soluble in water than benzene. Benzene may be no more than 1% by volume of
gasoline, whereas MTBE may vary from 3 % to as much as 11% of gasoline. During
-winter the concentration of MTBE may be as high as 15%. MTBE is about 25 tlmes more-~
soluble in water than benzene. , .

Concentratlons of MTBE in nonpublrc wells and public’ supplres are usually less than 5 ppb -
and except for a-handful of instances, MTBE concentrations are almost always less than
70 ppb. Furthermore, in most instances when MTBE concentrations are greater than 70 -
ppb, other gasoline components such as’ benzene have been reported S

-NJDEP and USEPA have Iegrslated the clean up of petroleum/gasollne sprlls -and the
protection of drmkrng water supplies. Consequently many spills have been cleaned up

and many contaminated nonpublic wells and some public community systems have been |
treated or replaced by water main extensions. To date, at least six public community

. water systems and about 600 nonpublrc wells wnth MTBE or petroleum have been

. remediated. : » ) :
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‘Presently the BSDW consrders MTBE an unregulated organrc as such a health effects
Ievel of 50 ppb is provrded for gurdance » .

[

" Because of these past actrons future statewrde costs to comply with an MTBE drrnkmg

o water standard of 70 ppb may be at the lower end of the estrmated range.

" G. MCL RECOMMENDATIONS

) . A

N -
~ N

: The analytrcal methodologles for the volatlle' "2a" list A- 280 contamlnants also detect _

1,1-dichloroethane, naphthalene, 1,1 ,2- trichloroethane and 1, 1,2,2- tetrachloroethane

These contaminants usually occur: with- regulated A-280 contaminants, therefore, the
ftreatment system desrgned to remove the A-280 contamrn/ant also removes the "2b"
- volatile chemicals. It is important to establish an ‘MCL for these contamrnants since the

presence of one of these contaminants, especially 1,1,2- trlchloroethane and

©1,1,2,2- tetrachloroethane which are carcinogenic ‘and therefore have Jlow MCLs, could be

important in desrgnrng a treatment system. Recent revrsrons to USEPA method 524 2
mclude MTBE asatarget analyte . R I

‘Table 9 provrdes a summary of the health- based Ievels PQLs treatment technrques

- Instrtute recommended MCLs’ and USEPA MCLs for the "2b" I|st contamrnants

’The Instltute voted on June 15 1993 to adopt MCLs for 1,1 dlchloroethane o |
naphthalene, 1,1,2,2- tetrachloroethane and 1,1,2- tnchloroethane and on March 11,1994 -

to adopt an MCL for MTBE. Health based levels, PQLs, treatablllty and occurrence data:

“‘are available for these. contamlnants An MCL will be developed for 2,4,6-trichlorophenol -

o when analytlcal and treatabllrty lssues are resolved
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- TABLE"S .

= nopn LIST BN
' HEALTH-BASED LEVELS, PQLS, .
INSTITUTE RECOMMENDED MCLS AND USEPA mcLs (uall

Health- - o . Instltute - - R
Based -~ Recommended = USEPA

Contaminant _ level . "POL  BAT . . MCLs  ~ MCLs
1,1-Dichlorosthane 46 1~ AS 50 . NAf@)
Methyl tertiary butyl T I : o e

ether (MTBE) 70 1 AS 70 . NA
Naphthalene 300 . 2 GAC 300 NA
Tetrachloroethane 1~ 1 AS/GAC . 1~ .~ NA.
Trlchloroethane 3. 2 . .AS/GAC 3 . 5

2,4,6- S ,. S ~ "
Trlchlorophenol o Me > - -« NA

'.KEY AS = Air Strlpprng A »
GAC = Granular Actlvated Carbon

- (@) Not avallable

~ (b) 57 FR 31846, July 17, 1992
(c) The Instltute recommended thls health based level as a gurdance number pendlng the
development of a PQL and. treatment technrques capable of removing 2,4,6- tnchlorophenol

from dnnklng water. | o

!
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‘IV REVIEW OF PROPOSED AND FINAL USEPA MCLs

~ The Lrsts and Levels Subcommlttee revrewed USEPA s Phase Il regulatlons proposed May
22, 1989. These standards have since been finalized by the USEPA. The review was
" conducted to compare the proposed standards with New Jersey’s regulatory mandate
~under the A-280 law. The contaminants of interest were chromium, ethylbenzene,
trans-1,2- dlchloroethylene tetrachloroethylene and toluene. The contaminants were
selected for review by the Lists and Levels Subcommittee based on (1) frequency of
occurrence in N.J. drinking waters, (2) new mterpretatlons of USEPA’s risk assessment
~ policy in the development of these Federal Standards (3) prior drinking water guidance
‘number development requests by NJDEP. preceding publlcatlon of the proposed Federal =
- Standard and/or (4) the endpoints selected by USEPA that resulted in dlfferent MCLs than
those calculated by New Jersey : oo .
‘NJDEP revnewed USEPA s carcmogenlcuty classmcatlons and MCL setting process for _
these contaminants for the Lists and Levels Subcommittee. - This review did not result i in
any recommended changes to USEPA MCLs. However, it did result in a reevaluation of =
‘the New. Jersey standard for trans 1,2- duchloroethylene This is dlscussed in Sectron 1. B
of this document o ‘ N : o






s
N V MAXIMUM CONTAMINANT LEVEL APPLICATION

/-

USE OF THE MCLS BY NJDEP

In 1984 amendments to the NJ Safe. Dnnkmg Water Act authorlzed the lnstltute to -
recommend MCLs to, ‘the Commissioner of NJDEP for adoptlon into rules.and regulatlons
The definition of maximum contaminant Ievel set forth in the Act is the "maximum
permissible level of a contammant in water which is delivered to the free-flowing outlet of -
[the ultimate user of a publlc water system.” The monrtonng for the contaminants listed
“in the law is required of public communlty water supply systems although the MCLs are
also used as appropriate to assess the water quality of noncommunrty and domestic -
watersystems S e : o Cec SRR

On July 8, 1987 USEPA publlshed final. rules regulating elght organnc contamlnants, all of'
which were already regulated by the A- 280 amendments. Up to this time, all monitoring
(except for turbidity) under.State and Federal regulations was required to be taken from
'the water distribution system. These new Federal rules changed the monitoring Iocatron 7
"point-of-entry." Instead of one-sample requrred at each public community water

: system each pomt -of- -entry, or place at which water enters the water distribution system -

after treatment, was requrred to be monitored. For the larger water systems in New. -
Jersey, this represents a substantial increase in the number of samples required during
“each monitoring period. The effective date of this rule was January 9, 1989 This rule -
'applled to nontransrent noncommunlty water systems as well. v o o
: Beglnmng in 1993 , monitoring for additional organlc contamrnants is requrred under Y
‘Federal regulatlon Some of these contamlnants are also regulated by the A-280 statute. :
In.order to provnde consistent monitoring requrrements the Institute supports consrstent
sampling locations for the Federal and State drinking water programs. The State E
regulations must also be reevaluated for consnstency of sampllng frequency Thrs WI|| be
. dlscussed in more detail |n Sectlon VI. ‘ : : A : ;
~ Whena Federal MCL and State MCL have been developed for the same contamlnant the
© more strlngent MCL is applicable. The State MCLs are more strlngent for most of the
contamlnants for which MCLs have been developed. o S .

. The MCLs erI contlnue to be used to assess drlnklng water quallty The MCLs were
derived based on the rngestlon of drinking water over a lifetime of exposure. The
“application of the risk assessments derived for drlnkmg water to other envnronmental
\ medla must be carefully evaluated : : :

33



B CHEMICAL SPECIFIC MCL CONSIDERATIONS

As dlscussed in the lnstrtute document publrshed in 1987 many of the 22 A-280
hazardous contaminants are listed in the law as single contammants and others are listed
" as multiple isomers of the same contamlnants When information was available, risk

assessments were performed for as many of the rsomers as possrble The followmg is an .
' update of the rnformatron presented in 1987 -

c1. ‘The PCB health-based numbe.r was b'ased on a risk assessment ‘of one of the six PCB
‘mixtures currently monitored. There was insufficient information available for calculating
© risk assessments for each mixture. The compliance test result data from each of these
six’ mrxtures of PCBs' should be totaled, and this total compared to the MCL to determlne
if there rs a vrolatlon of the MCL ST e, .
/) I
2. The 1 2, 4-tr|chlorobenzene usomer was chosen for derrvatlon of a health based MCL
- 'for trlchlorobenzene(s) because it is the only i isomer used commercially and the only
. one with any toxicology data available. It is also bemg used more extensrvely than in the,
past as a substitute for PCBs in- electrical transformers.. Therefore the MCL for ‘
tnchlorobenzene(s)" wrll be measured by thrs |somer :
3. Rlsk assessments for each of the three dlchlorobenzene rsomers were calculated .
,separately The isomers should be reported as total dlchlorobenzenes however, since the
- isomers are difficult to separate. If the total drchlorobenzene(s) concentration exceeds
the MCL for the isomer with the lowest. health effect number,para- dlchlorobenzene a a
resample to quantify ‘the: separate lsomers should be taken as soon as possrble

4. The xylene health based number |s based on the total xylene concentratlon because’
there is no information to justify ‘separate risk assessments for the three isomers. The
, .laboratorylcommumty, however, has been separating the three isomers according to the :
_+ laboratory certification regulations. NJDEP should compare the total of the three isomers
| to the MCL to determme the water quallty of the drrnkrng water, supply : ‘

T



VL. OTHER INSTITUTE RECOMMENDATIONS - g,,f

~In addltron to recommendrng MCLs the Instltute |dent|f|ed other program areas where
‘changes are recommended. " First, the Institute is interested in setting forth a policy

regarding how to regulate naturally occurr’ing contaminants in d'rinking water. Second, in

order to provrde consistency with the Federal Safe Drinking-Water Act and regulations,
~provisions of the A-280 regulations should be modified regarding sampling locations
and the: frequency of sampling. Enforcement powers at the local level, and removal of -
kerosene from the-"2a" list are two modlflcatlons to the A- 280 amendments that have
been targeted by the Instrtute o : '

A NATURALLY OCCURRING CONTAMINANTS

[ . . B
Naturally occurrrng contamrnants in partlcular radrologrcal contamlnants have been of
- great concern for certain N.J. water utilities. For radon, in particular, it is not meaningful
to set standards in the same manner as for other .contaminants since it is also naturally
present in the oGtdoor air at levels which result in a much larger total exposure than by
- the use of water. The MCL proposed for radon by USEPA is 300 prcocurres per liter. If v
-adopted, this standard will significantly impact:many public community- water systems in -
New Jersey. The A-280 amendments require that New Jersey develop standards based -
on a one in one million excess cancer risk. The Program Subcommittee wishes to amend ’
N.J.S.A. 58:12A-13(b) to mclude language that allows that standards for naturally
occurring carcrnogenlc contaminants, such as radon, be based, on a risk assessment other

~ than one in one million. A recommended way to accomplish this is to amend the N.J. -

Safe Drrnkrng Water Act to read as follows:."...with respect to other chemicals or
* chemical compounds-on the list and those carcrnogens resulting from compounds with

" public‘health benefits ‘or are naturally occurrrng in groundwaters, eliminate.. .all -

physiological effects resulting from ingestion." This amendment would allow rrsk - \ |

assessments for naturally occurring contaminants to be based on dlfferent rrsk Ievels than o

requrred for other contamlnants

'B. SAMPLING LOCATIONS AND FREQUENCY ) S

The A 280 amendments were srgned |nto law in January, 1984 and by Iate 1984 A-280
testing regulations were adopted. These regulatrons predated any Federal monitoring
~requirements or Federal MCL proposals for volatile organic contaminants. The samplrng
location and frequency requirements for New Jersey,were established’ based on general

. guidelines provided in the A-280 amendments wrth addmonal sampllng gurdelrnes from -
~ Federal drrnklng water programs : » _
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- The A 280 Iaw states that testlng must begrn Wlthln one year of passage of the .
‘legislation and be conducted semrannually thereafter dunng perrods of representative
demand unless the Commrssroner of NJDEP determined that a greater or lesser frequency
- of testrng is necessary or sufflcrent to ensure publrc health and safety (N.J.S.A.
- 58:12A-12).USEPA’ regulatrons on'the other hand, require that VOC samples be drawn
- at the. pomt -of entry into the water distribution system and be taken on a quarterly basis .
- for a year durrng the first: sampling period (1993- 1995)and repeated every three years if

S to achleve the same goals. However these requrrements are conflrctmg and confusrng to.
‘the regulated communrty T o ,

_"{The Program Subcommrttee has recommended that the A- 280 regulatlons be amended to

conform with the Federal monitoring frequency and location requrrements Until the

‘ regulatron revrsrons are’ finalized, the Program Subcommrttee recommends that A- 280

monitoring continue on an annual basrs in the distribution system for systems servrng
more-than’ 10 000 people iri-additién to the point-of-entry- Federal samplrng requrrements
.'The relatlonshlp between dlstnbutlon system data and pornt of entry data wrll be

’_ evaluated T \ e T : o :
) ‘C REMOVAL OF KEROSENE FROM THE "2A" LIST i o o

y :ln 1987 the lnstltute recommended that the "2a" Irst contammant kerosene be removed

from the A- 280 legislation because it is @ mixture of many. varlable contamlnants in

' »'drfferent proportrons and cannot be classified as to human carcrnogenlcrty The Institute -
strongly recommends that kerosene be removed from the A-280 amendments and

. naphthalene be used as a surrogate compound for regulatlon This recommendatlon

,'fresulted in the placement of naphthalene on the "2b" list as discussed in Sectron N.A:
Benzene, a carcinogenic- -component of- kerosene, is already on the "2a" list and has been
monltored in public community water systems.in New Jersey srnce 1984, The. Institute
recommended that. NJDEP adopt the MCL developed for naphthalene of 300 ug/l 10

. protect water supplres from contammatron by kerosene ' .

_D ENFORCEMENT AUTHORITY AT THE LOCAL LEVEL L e !
] _ -

In New Jersey, countres wrth delegated health departments have the responsrbrllty of
enforcrng the Federal monrtorrng requirements. for noncommunrty, nontransient watet _
systems. Legal counsel has informed NJDEP that Federal VOC enforcement should be

~ handled in the State court system not local or municipal court. In order to facilitate the

- ,,enforcement of drinking water laws in New: Jersey, the Instrtute recommends that the -
7 A-280 legrslatron be amended SO that the local court system can be utllrzed by the county
. 'health departments : , :

r

e~

o W
oo

e no contamrnatron is detected. These two sets’ of samplrng requrrements were establrshed -

«
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APPENDIX A

- 'SUMMARY OF

”Chlor‘ob"énzvene;. PR R L, . LLUA2
Dichlorobenzene .......... e e e A-2 |

)

cis-1,2-Dichloroethylene . ..:......... o A8

btrans-11,2-Dich|o‘roethYI,en,e e JoiL, . R A3
Fo‘r'ma'ldehYdey'- RO . A . . e ASBY |

- Xylenes ... .. e i . . .'A-3; _

s
' 1_,.1-‘DiChqubevt'ha‘ne Sl R . e .'A-Av} -
" Methyl Tert_ia/\rY_Bt'J»fylh»E'th'err. e e e A4
Na-phthal:clabrlle;‘, . . . . .. .. . A4
1 ,‘1;2,’2A-TetfaCIA1v_quoiéthane e e L A5 :
1,1,2-TAGhIOGEtNANG . i A

2,4.6-Trichlbrophenoj e TR e A5



- CHLOROBENZENE ' / o

‘ The current New Jersey health based MCL is, 4. 5 ug/l The nsk assessment is based onthe

No Observed: Adverse Effect Level (NOAEL) for effects observed ina subchrpnlc study in
dogs. In - 1989 USEPA revised its carcrnogenrcrty classrflcatron from Group C (possible

. carcrnogen) to Group D (no evidence for carcrnogenrcrty) based on close reexammatlon of

the data on neoplastic liver nodules in male rats; The Lists ‘and Levels Subcommlttee

- concluded that the data on rat liver lesions in male rats did not. warrant a cIassuflcatuon in
L ‘Group Cand recommended that the contamrnant be reclassrfred as Group D. ~The Lists and

Levels Subcommittee, therefore, recommended that the current health- based MCL for

" chlorobenzene be mcreased by a factor of 10. Application of the polrcy for roundlng to one '

srgnrflcant flgure results in a health based MCL of 50 ug/l o
: PARA DICHLOROBENZENE - o S \ Lo

‘ -‘The current | NJ MCL for para drchlorobenzene (p -DCB) is 75 ug/l The NJ Dnnklng Water‘
Qualrty lnstltute recommended a health based MCL of 6.1 ug/l in 1987, but NJDEP chose - .
not to propose this number and mstead adopted the Federal MCL of 75. ug/l because of

' controversies regarding the carcrnogenrolty classification. The carcrnogenlcrty classmcatron

- of p-DCB was changed by USEPA from Group B-2, probable human carcinogen, to \Group C,
- possible human carcinegen in 1987. The Lists and Levels Subcommittee reviewed the study'
‘ that USEPA. used and agreed wrth the recommendatlon of a change in, carcrnogemcrty

\

“classmcatron .

e

'The kldney tumors produced by p-DCB in male rats appear to’ result from the accumulatron

of the protein alpha-2- -microglobulin. Unlike other species, the male rat has dlfflculty ,.

“excreting this protein.which is ‘exacerbated further in the presence of this. tumorigenic .

'compound Srnce kidney.tumors develop only i in male rats, the srgnlflcance to possrble human

]carcrnogenesrs is questronable The presence ‘of this tumor type cannot contribute to the\ |
- weight- of-evudence of p-DCB carcinogenicity. Therefore, the Lists and’ Levels Subcommrttee' .
: concurred ,wrth USEPA in classn‘ymg p-DCB as a possible human carcmogen (Group C). The

Lists: and. Levels Subcommittee utilized a study which shows an increase in hepatocellular
;idegeneratlon, necrosis and cell size alteratron in male and female B63F1 mice exposed to

"4' ‘300 mg/kg p-DCB for two years As a result, the health-based MCL for p-DCB is 150 ug/l K
- ‘based on liver toxicity in mice. (Note The USEPA MCL of 75. ug/l erI be used by New_'

Jersey srnce this value i is more stnngent than New Jersey s health based value)

- T oo . .
.,\ y
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CIS 1,2- DICHLOROETHYLENE o

_ The current health based MCL for cis-1, 2 drchloroethylene is 10 ug/I The health based MCL"
~ was calculated based on the toxicity of the isomer 1,1- dlchloroethylene since inadequate

_toxrcrty data was avarlable A three-month study was subsequently completed for
cis-1,2-dichloroethylene; decreased hematocritand hemoglobrn are the endpoints of concern.
USEPA used this -study to calculate the MCLG as part -of the MCL proposal of 70 ug/l in
1991. The Lists and Levels Subcommittee concurred wrth the USEPA risk assessment and ’
derivation of a health based MCL of 70 ug/l. . :

TRANS-1,2-DICHLO.ROETHYLENE .

_The current health-based MCL for trans-1,2-dichloroethylene is 10 ug/l. The health-based
MCL was calculated based on the toxicity of the isomer ‘1,1- dlchloroethylene since
“inadequate “toxicity . data = was available. Two studies  of - the effects  of
trans-1,2-dichloroethylene have -been conducted- since . the health-based MCL for
trans-1,2- dlchloroethylene was calculated. One study reported significant dose-dependent
increases in kidney weights and kidney werght ratios in female rats. However the effects of
trans- 1,2-dichloroethylene are less severe than the 1,1- drchloroethylene isomer. The Lists
and Levels Subcommittee concurred with USEPA’s MCLG of 100 ug/l and recommended -

that the health- based MCL be rarsed to 100 ug/l. : : B

FORMALDEHYDE .

The current health-based" MCL for formaldehyde is’0. 65 ug/! based on nasal cancers in
‘rodents.” Chronic oral studies on formaldehyde have since been conducted. A- chronrc'
bioassay in rats was used to develop a NOAEL. The Lists and Levels Subcommrttee changed
. the carcinogenicity classification from Group B-to Group C based on the new oral studies.

" A'GroupC classification was chosen since formaldehydeiis a probable human carcrnogen via
the inhalation route and had reported: tumor promotrng effects by oral exposure A
health-based MCL of 100 ug/l is recommended . . 2

- XYLENE

The current xerne health-based MCL is 44 ug/l. Additional studies were - subsequently
completed which were not able to replicate the findings of the study which was used to
derive the health-based MCL. Minimal chronic nephropathy in female rats was used as the
‘basis for the oral LOAEL. The Lists and Levels Subcommrttee recommended a health-based

MCL at 1.0 mg/l | ; '



28" LIST
1 ,1 ,-DICHLOROETHANE -

_1 1- chhloroethane isa chlorlnated allphatlc hydrocarbon which has been detected in dnhklng
' water supplles It has been used as a chemical intermediate and as a solvent for extraction
and degreasing. 1,1- chhloroethane is used in relatively 'small quantltles ‘unlike its isomer .
1,2- dlchloroethane This compound is one of the less toxic of the chlorlnated aliphatics. The

: LlStS and Levels Subcommittee classified 1,1 dlchloroethane in Group D. Exposure of cats
to 1, 1-dichloroethane. by inhalation. was found to produce kldney damage. A health based

~MCL’ of 46 ug/l was derlved to protect agamst renal damage : C '

METHYL TERTIARY BUTYL ETHER BRY

I

iMTBE is used ‘to increase’ the octane ratlng of gasollne and more recently has been added

o “to gasoline to meet the requirements of the Clean Air Act. MTBE productlon increased the

- fastest of any chemical in the 1980’s and it is anticipated to continue through the 1990's.
The 1991 US supply was 100 million barrels per day and it is antlcrpated that both supply
and demand will more than double by 1997. MTBE has been identified in ‘the potable water

Lin NJ at concentrations ranging from 1 to 81 ppb in a survey conducted from 1985-1986. . a

X :It has been found at concentratlons up. to 10 OOO ppb in pnvate wells in New Jersey

" MTBE is. classrfled as a Group C possrble human carcnnogen by the LIStS and Levels }

. Subcommittee. This'is based on the results of chronic Jinhalation studles in rats and mice. '

- The development of ‘the health- based MCL was based on increased kldney weight seen in
."a subchronic gavage study. A health-based MCL {of 70 ug/l was derived to protect from
health effects frem lifetime exposure ,

)
. ,NAPHT-HALENE e
: ,Naphthalene is a whlte crystalllne solid recovered durlng the processing of petroleum or coal
tar. It is released |nto the environment by industrial processes. In experimental animals, the
, prmcrpal target tissues have been identified as the nonciliated bronchiolar epithelial (Clara)
~ cells and eye tissues. A chronic inhalation study completed by NTP in 1992 concluded that

L ~there was some evrdence of. carcnnogenlc activity for naphthalene in female mice and no

evrdence of carcmogenlcnty |n male mice.



Naphthalene has been shown to selectively accumulate in the Clara cells after exposure by
routes other than inhalation (intraperitoneal |nject|on) in some species. Clara cells are the site
of high levels of mixed function oxidases which are activated by\naphthalene Human lung
tissue contains high levels of mixed function- oxidases which metabolize naphthalene to"

naphthalene oxide. The Lists and Levels Subcommittee has classified this compound as - -

' Group C, possnble carcinogen, and has derived a health based MCL of 300 ug/I

11,2 2-TETRACHLOROETHANE

- 1,1 22Tetrachloroethane was. once used extensively as an mdustnal solvent ~and
'mtermedlate but it presently has limited use since less toxic substitutes are available. The
~compound has been detected in NJ surface water and ground water supplies..
: Tetrachloroetqane is a known toxicant to the liver, kidney and central nervous system in both

humans and laboratory animals. It is classified by USEPA as a possible human carcinogen
(Group C) since there is limited animal and no human evidenhce for carcinogenicity. A
health-based maximum contaminant level of 1 ug/I was derived by the Lists and Levels
Subcommittee for 1,1,2,2- tetrachloroethane to protect from liver damage and possublef
carcnnogenncnty : :

o

' 1 2-TRICHLOROETHANE 1
, ,
1,1,2- Trlchloroethane is pnmarlly used as a feedstock mtermednate in the’ productlon of
1,1-dichloroethylene. Human exposures to 1,1,2-trichloroethane occur from ambient air and
drinking water. Possible damage to kidney, lung, and gastrountestlnal tract may result. from
long-term exposure. The Lists and Levels Subcommittee classified 1,1,2-trichloroethane as
a.Group C carcinogen. A health-based MCL of 2.7 ug/l is proposed for 1,1,2- tnchloroethane

to protect from liver damage and depressed immune status

'2.4,6-TRICHLOROPHENOL

2,4,6-Trichlorophenol is prepared by the direct chlorination of phenol and was used as an
intermediate for dyestuffs and pestncudes It is.often contamlnated with other toxic
chlorinated’ phenol products including dibenzo- dloxms and . dibenzo-furans. ‘Water
contamination by 2,4,6-trichlorophenol results from chlorination of phenol in natural waters
or secondary effluents in. wastewater plants, direct addition of chemicals to waterways,
.degradation products of chemicals in water, \)vet and dry atmospheric fallout or as metabolic
by-products of pesticides such as lindane. Workers have been  exposed
2,4 ,6-trichlorophenol in hospltals the Ieather tanning- and flmshlng industry, and treated
lumber mdustnes _ N :



Tnchlorophenol is classnfled as a probable human carcmogen (USEPA Group BZ) and has:
been shown to mduce Iymphomas and Ieukemlas in ‘male F344 rats. and hepatocellular'
carcinomas and adenomas in both sexes: of 86C3F1 mice. A health based MCL of 1 ug/lin
- drinking water was determmed by the Lists and Levels Subcommuttee to result in an excess a

,cancer r|sk of no more than one in one m:llnon
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APPENDIX B

' "2A" AND "2B" LIST CONTAMlNANTS :
ANALYTICAL METHODOLOGIES, METHOD DETECTION LIMITS, PRACTICAL

QUANTITATION LEVELS AND HEALTH BASED LEVELS (a[

Method L|m|t

"2a" Llst Contammant -

BT

"2b" List: Contammant o

- 5.

1,1,2,2-Tetra-

Ethylene Glycol o

Formaldehyde

n-Hexane '

. Methyl Ethyl -

Ketone

1 1- chhloro- -

. ethane R

‘Methyl t-Butyl

Ether :

. Nep_hthalene:f

chloroethane

NA (b)
_554; |

524 2 (c)

5242()~

.'-;502,1' .
5022
5242
502.2
' 502.2
503.1
5242

5021
5022

5242

1,1,2-Trichloro-~ .
5024

ethane -

. 10 246Tr|chloro-
_ phenol

502.2

524.2

552 -

625

8.4

—r

0.002
10.07

0.04

03

0.1

006

0.04
0.1

0004
0.02 "
o004

0.007
S0
- 0.10

10.022
27

' Me'th'odf Gw -
Detection Std -
~PQL

.20

' DSR
PQL

RES

0.17

026
040
0.25

- 026

1.3

2.0

1.3

1.3

Heanh,.'
.Based.
Level .

SR
r..

“:P

s _:-14:1,,,- 4100

5 33

20 270

085 1+ 46

2 300

2@ 3



_APPENDIX B zcont'd

: "2A" AND "2B" LIST CONTAMINANTS

(a) Method detectlon lrmrts health based Ievels and practrcal quantrtatron Ievels are ;
: r,e?(pressed in mlcrograms per llter (ug/l) * . o

| :(b) Not Avarlable The Testrng Subcommrttee does ot  recommend a method for ethylene -
glycol at this time because of inconsistent recovery data utrllzmg recently developed ‘methods.

o A DSR inhouse- project \ erI address rmprovements in the recovery of ethylene glycol in drmk-t .

B . | \,(c) Method 524 2 modrfled to mclude target analyte

e ,Qualrty Standards

|ng water o -

(d) Thls PQL is based On the PQL derlved accordrng to procedures in the Groundwater
Ty , B

(e) The Testmg Subcommlttee needs to further mvestrgate possrble methods for the analysrs f

o of246tr|chloror>he"°I

ANALYTICAL METHODOLOGIES _METHOD DETECTION.LIMITS PRACTICAL e



~ Volatile quanic'-Contamlnants; ’

S~V NOOGRON =

. —

APPENDIX C

CHEMICALS REVIEWED FOR THE "ZB" LIST

. Bromobenzene (a)(b)

Bromodichlorobenzene (c)

. Bromodichloromethane (a)(d)
- Bromoform (a)(d) ‘

2-Chloroethylvinyl ether (d)
Chlorodibromomethane (d)

. Chloroform (a)(d)
o-Chlorotoluene (b)

p-Chlorotoluene (b)

p-Cymene (c) _
'1,2-Dibromo-3- '

chloropropane (a)(b)

. 1,2-Dibromoethane (a) -

. Dibrombmeth,ane (a)

. 1,4-Dichlorobutane (c) =
. 1,1,-Dichloroethane (a)-(e)
. Dichlorodifluoromethane (a)

26

17.
18.
19.
200
21,
- 22,
.23
24,
25.

27
| 28.

- 29.

30.
- 3.

/
Dichlorofluoromethane (c) =
1,2-Dichloropropane (a)-(d)
1,3-Dichloropropane (a)
1,3-Dichloropropylene (d)
Ethylbenzene (a)-(d)

“Isopropylbenzene (b)

Propylbenzene'(c) v
n-Propylbenzene (b) L 4
Styrene (a)(b) o '
1,1,1,2-Tetrachloroethane (b) :
1,1,2,2- Tetrachloroethane (a)(b)(d)(e) '
Toluene (a)-(d)- o
1,1,2- Tnchloroethane (a)(b)(c)(e) :
Trichlorofluoromethane (a)(c)(d)

'1,1,2-Trichloro-1,2,2-tri- -

flu}oroethane (c)



: ~ APPENDIX C
. CHEMICALS REVIEWED FOR THE "2B" LIST (cont'd)

Inorganics (f) = =~
Aluminum(g) =~ . - . 22. Molybdenum (g)
Antimony () . ~ = » . . ' 23! Nickel (i)
Arsenic (MG s on e 240 Nitrate (i)
Asbestos (i)(j)) ~ ~ - . .. . 25. Nitrite (i)(j)
Barium () ~ : . . i .. J. - 26. Phosphate (g)
‘Beryllium (i) ... . . 27. Potassium(g)
. Boron(g) -~ . - . ... - - 28, Selenium (i). -
Cadmium (i)(j) . . .- - . 29. Silica (h)
Calcium(g) -~ - - . - 30. Silver (g).
Chloride (g}~~~ - -~ 7 " 31. Sodium (g)
. Chromium (i) .~ .. 32, Sulfate (g).
. Cobalt (g) ., .= . s 33: Sulfide(g) .
. Copper (i) . . . . i .34 Tellurium (g)
. Cyanide (i)~ _ "~ © .- - 35, Thallium (i) .
. Fluoride (i) -~~~ .~ ...« .36: Thorium(h)
Sdron(g) o S - 37.Ting)
. Lead (i)(j) S ot 380 Titanium (g)
. Lithium (@) . Soooooo.. 39. Tungsten Q.
. Magnesium (g) = ~ . 40. Uranium.(i)-. .
. Manganese (g) - . 47 Vanadium (g)- -
.. Mercury (i) " | 0 42.Zinc(g) o

/ “ ' A . ‘ ”' iy

SomNparwN

,(‘ ,



APPENDIX c

CHEMICALS REVIEWED FOR THE "ZB" LIST (cont d)

Phenols/Phthalates Ll

Butyl benzyl phthalate n -

2-Chlorophenol (m) -

Di(2-ethyl hexyl)phthalate (I)(n) .

2,4-Dichlorophenol (m) T A
Diethyl phthalate (). .~ ol I ;
'2,4-Dimethylphenol (m) R

Dimethyl phthalate (I) -

Di-n-butylphthalate () -
" 4,6-Dinito-o-cresol . (m)
10. 2,4-Dinitrophenol (m) -
11. 4-Nitrophenol (m) . _ : , - ' o : :
~"12. Phenol (m) ‘ o S -
13." 2,4,5-Trichlorophenol (m)- ) o - | a
. 14. Pentachlorophenol {n)
15. 2,4,6-Trichlorophenol

CONDAPWN S

Other o o | | |
’ ) | - | -:X x

. 1. Methyl tertiary butyl ether (o) S

2. Naphthalene (p . o

- (a) This: contamunant was revrewed for the "2b" list because of USEPA’s intention to monltor“
and possrbly regulate this contamrnant as per 10/4/84 correspondence :

(b) This contamlnant was monrtored in the Groundwater Supply Survey conducted in 1981 ‘
at 1000 sites natlonWIde : :

(c) ThlS contammant was found in New Jersey dnnkmg water test results from the 25 largest
water suppllers collected between 1978- 1983. :

( . - :
- (d) This contaminant was able to (be detected using USEPA analytlcal method 624, the
method used by NJDOH laboratory in the early 1980’s. -



APPENDIX C

CHEMICALS REVIEWED FOR THE "ZB” LIST (cont dl

(e) Thrs contaminant was chosen for. standard development based on occurrence in' New
Jersey drinking waters, availability of reliable analytical methodology, toxicity - data and the
~lack of a USEPA standards. NJDEP commenced standard development for 1,1, 2 )
tnchloroethane prior to USEPA s standard development process

~(f). These contamlnants were chosen from a list that was developed based onl._
o recommendatlons from the World' Health Organrzatron USEPA regulatlons and the: USEPA -
) fHealth Advrsory series.

' (g) These contammants were ellmrnated due to consnstently being listed as."no actron
-»they are only of aesthetrc concern and without current health-based standards
+ . . o . .
_ '(h) These contamrnants were elrmlnated due to! berng consrstently Judged to have msuffrcrent
‘ data for standard development DA , L -

v(l) These contamlnants wereelrmrnated because they have elther pnmary or secondary
"MCLs developed by USEPA :
(]) These contamrnants were chosen for the "2b" lrst however NJDEP did not pursue
- “development of MCLs for these contamlnants to avord duplrcatron of USEPA work

Q(k) These. recommendatrons were chosen from several databases drrnkrng water survey of
priority poIIutants fate and transport ‘of priority pollutants in publicly’owned treatment -
-~ facilities, and fate and occurrence ‘of toxic. substances in New Jersey sewage treatment

facrlrtres
'_ < : S . ., \ N
()] Chromc health effects have been reported for a number of the phthalates Analytrcal
- difficulties at low. concentratron levels need to be investigated further_and have ellmmated

these contaminants from consideration for the “2b" Irst at thlS t|me
\

)

‘ (m) These phenolic compounds were elrmlnated from consrderatlon because they d|d not -

meet the criteria of known adverse toxrc effects and srgnrflcant occurrence.
! S N ‘,
(n) These contamrnants are regulated»_by_USEIPA. N

\ v



S

(o) Methyl tertrary butyl ether was recommended to the. "2b" list: due to its mcreasrng
prevalence in groundwater contamrnatron cases in the vicinity of gasollne stations. Vo
(p) ‘Naphthalene was recommended to the "2b" list since it is a water soluble component'of
kerosene, a "2a" list contaminant mixture that cannot be regulated according to the methods

descrrbed rn the A- 280 statute. o _ v S






- APPENDIX D

OCCURRENCE DATA FOR THE "2B" LIST CONTAMINANTS

-
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TABLE D-1

SUMMARY OF "2B" LIST CONTAMINANTS FOUND -

- IN THE TOP 25 PURVEYORS 1978-1984 (a)

#of #of

Contamihént __Occurrences _ Water Supplies __ Min____Max ___Mean
1.1,2-Trichloroethane ~ 8 3 19 22 9.9
1,1-Dic_h|o_roethane 29 4 11 4.8

1_3’

(a) This data was collected from the 25 largest water purveyors in the state in response to
suspected or known problems with volatile organic chemicals. This data was collected
‘beginning in 1978 and is current through December 1984. This data us taken onIy from the

top 25 public community water supplies in the State.



\

R TR SUMMARY OF "28" LIST CONTAMINANTS FOUND -

: 1 1 Drchloro-z f -vny o - - o o

l 1 ,2- Trrchloro- S

- { TABLEDZ

"IN PUBLIC COMMUNITY WATER SYSTEMS 1988 1993

N

Y #of #of .. Y»Healthv.. L
Lo . Detec-  Water B  #of  Based
Contammant ~ ftions  Syst. ' Min - ‘Max Mean Sam_ple_s Level

ethane @ 63 24 . 014 44 1 3046' .46

Methyl Tertrary O P
Butyl Ether (b) 88 46 073_»’ 475 .- o 700

Naphthalene (c) "‘: 4 3 /015 v 36 . 12 1846 300 -

1 1 22Tetra- S - o : | S
 chloroethane (a) | | 28 1.4 2084 .1 Y

2
s
o
(o))

ethane(@) 6 - 6 022 . 1.03 07 3010 3

246Tnchloro-- R N 1 |

phenol @@ 0 5 <02 -o- - 42
o et <28 - - 88 1t

B

(a) Slnce 1988 publlc communrty water supplles have been requnred to monltor for a llst of'—f .

36 unregulated contamlnants (40 CFR 141 40) R

~(b) MTBE was not mcluded on ‘the llst of unregulated contamlnants for federal reportlng (40 - g
‘CFR. 141 40) A detanled presentatlon of MTBE,data from other sources appears m Appendrxl 4

E.

‘

(c) Naphthalene is Irsted as one of the federal "optlonal" 'unregulated contamrnants (40 CFR
141 .40). New Jersey did not require, but. recommended that water systems test for the o
‘ "optronal" lrst of 15 addrtronal unregulated contamrnants* : :

(d) 2 4 6-Tr|chlorophenol was not rncluded on the IIS]t of unregulated contamlnants fOr federal :
o “reporting (40 CFR. 141, 40) ‘However, two surveys were conducted that looked for
- 2,4,6- trlchlorophenol in potable water. The ﬁrst survey ‘was conducted. at four treatment
- plants using USEPA method 625 (Specral Water Treatment Study Phase I, 1988).The second :
‘f' ‘was conducted between: 1989 and 1991 at five treatment plants usrng USEPA method 552

(Dlsmfectlon By- Products Prolect unpubllshed)

. /‘l'_‘ \ D_4 L

7~



APPENDIX E

VOCCURRENCE TREATABILITY AND ESTIMATED STATEWIDE COSTS TO ACHIEVE A
PROPOSED MAXIMUM CONTAMINANT LEVEL OF 70 PPB
FOR METHYL TERTIARY BUTYL ETHER ' _
IN PUBLIC AND NONPUBLIC DRINKING WATER SYSTEMS IN NEW JERSEY

“ prebared by I5auI Schorr, P.E.
“Bureau of Safe Drinking Water -
New Jersey Department of Env:ronmental Protectlon

February 8, 1994
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‘

OCCURRENCE, TREATABILITY AND ESTIMATED STATEWIDE COSTS: TO ACHIEVE A
PROPOSED MAXIMUM CONTAMINANT LEVEL OF 70 PARTS PER BILLION
: - FOR METHYL TERTIARY BUTYL ETHER
' IN PUBLIC AND NONPUBLIC DRINKING WATER SYSTEMS IN NEW JERSEY

SUMMARY

This report summarizes available occurrence data of methyl tertiary butyl ether (MTBE) in

drinking water and evaluates the economic impact of setting a drinking water standard or
_ maximum contaminant level (MCL) of 70 parts per b||||on (ppb) for MTBE i in drmklng water.

1

AIthough occurrence data lndlcate that concentrations_of MTBE in public water supplresiv
presently do -not exceed the proposed drinking water standard, MTBE concentrations in
nonpublic water supplles more often exceed the proposed . drinking water standard of 70

ppb. Prolected costs are based on the assumption that a water suppher ‘may find MTBE in -

the drlnklng water and decide to remedlate the supply. : _ v

The estimated Statewrde costs to achleve an MCL of 70 ppb range from $6 OOO 000 to" «
$50,000,000.This expendlture would provide treatment for between 2000and 4000 private

(nonpublic) wells. and from 3to 6 public community‘systems. StateW|de estimates assume
that between 0.5% and 1% of private (nonpublic) wells and public community systems
would have concentrations. of MTBE greater than 70 ppb in thelr raw water.. o

: These costs are based on available occurrence and treatablllty data Occurrence estimates -

-are based on Bureau of Safe Drlnklng Water (BSDW) databases for nonpublic wells and public
systems. Neither database is representatlve because neither the United.States Environmental

Protection Agency (USEPA) norNew Jersey Department of EnvrronmentalProtectlon (NJDEP) |
have approved an analytical method for MTBE and MTBE reports are not routlnely flled L

Therefore an estimated range of StateW|de cost'is’ provuded

Treatability costs. assume the use of air strlpplng and granular activated carbon adsorption,
Treatability data is derived from actual costs in New Jersey at nonpubllc and publrc water -

supply systems that use air strlpplng and granular activated carbon

Because MTBE is a gasolme additive, the presence ‘of other gasollne components such as
benzene may indicate the presence of MTBE. However reports of MTBE at concentrations
less than 100 ppb may not indicate the presence of benzene. There are two reasons: one,
there is less benzene than MTBE in-gasoline and two, MTBE is much more soluble in water
than benzene. Benzene may be no more than 1% by volume of gasoline, whereas MTBE

may vary from 3 % to as'much as 11% of gasoline. Durlng winter the concentration of -
MTBE may be as hlgh as 15% MTBE is about 25 tlmes more soluble i in water than benzene .

, Concentratrons of MTBE in nonpubllc wells and publlc supplles are usually less than 5 ppb i
~ and except for a handful of instances, MTBE is almost always less than 70 ppb. Furthermore, ,

-in most instances when MTBE is greater than 70 ppb, other gasoline components such as
benzene have been reported. However, because MTBE is'more difficult to remove than other

gasollne components water treatment pIants may have to be desxgned to meet the MTBE -

\



_ st'andard }
]The number of nonpublrc or publlc supplles reportmg MTBE or petroleum related compounds
' _|s noted below ' S ,

AR H » '_ Number of WeIIs/Systems from 1989 1993
' , ' - Reportlng

| MT‘BE ;petrole_um

/

’Water “S’u.ppli‘e‘s:‘ : s el
o Nonpubllc wells 120 | "‘.[530 |
| Publlc noncommunrty 50 | -

Plubllc communlty»_ 60 o ; ST

\ New Jersey and USEPA have - leglslated the clean up of" petroleum/gasollne sprlls and ’
protectlon of drinking water supplies. Consequently many spills have been cleaned ‘up and

many contaminated nonpublic wells and some ‘public community systems have been treated

s or replaced by water main extensrons To date, at least six public community water systems

. and about 600 nonpublrc wells W|th MTBE or- petroleum compounds have been remedlated , '

‘_ ’ Presently the BSDW consnders MTBE an unregulated organrc as such a health effects Ievel‘ "
- of 50’ ppb is provrded for gundance : v -

' ’Because of these past actlons, future StateW|de costs to comply wnth an MTBE drmklng
water standard of 70 ppb may be at the lower end of the estrmated range. . A '

i
1 i ,' :
v



)
GASOLINE IS THE MOST PROBABLE SOURCE OF MTBE

MTBE became commercnally avallable in-the Unrted States after 1979 MTBE is used almost
excluswely as an additive in gasoline production to reduce carbon monoxide and hydrocarbon
. emissions dunng combustion. The concentration of MTBE in gasoline may vary by
manufacturer, region and season from 3 % to 15% by volume. A concentration of 11% by
‘volume corresponds to 110, 000 parts per million (ppm) or 110 000,000 parts per brlllon

(ppb). : " i | , | T

MTBE has been found in groundwater and assocnated most frequently “with Ieaklng
‘underground gasoline or industrial storage tanks rather than surface spills or contaminated
air. Since underground storage tanks have been regulated for a number of years, the worst
contamlnatlon cases are believed to have been found. . . R

N
1

MTBE SOLUBILITY IN GROUN-DWATER e )
MTBE is very soluble in water. The solubrlrty I|m|t in water is 43 OOO ppm or 43 OOO 000
ppb. This is much more than benzene, toluene, xylenes or other gasoline components ln

- addition, MTBE i increases the solublllty of these other components in water.

Solublllty of Selected Gasollne' Comgonents In Water (a)

]

_Component . mag/l or ppm
_‘v . ‘Benzene o 11'780, S , TR
; - Toluene =~ 515 . . : T
- 'm-Xylene -~ 170 1 LT
. _MTBE 43,000

I . ' . : )
) . ) . ‘

" (a) Garrett" 1986. ! N
In New Jersey, concentrations of MTBE in wells have been reported as hlgh as 40 000
ppb. This is 1000 times less than the solublllty limit. Most of the reported
concentratlons of MTBE in wells were less than 10 ppb. In almost all instances, when -
MTBE was greater than 70 ppb, other gasoline constltuents such as benzene, toluene and
xylene or other regulated solvents such as trlchloroethylene were also present '

[

DATABASEDESCRIPTION T

. The databases searched for MTBE are not- representatlve and may be skewed for a varlety
- of reasons. There is no approved USEPA analytical method for MTBE in drinking water
and no USEPA MCL. . Consequently, purveyors and laboratories do not routinely report'
MTBE data. MTBE, however can be detected using USEPA method 524.2. If MTBE had
‘been detected, a laboratory would have been required to report it. Only two private
laboratories in addition to the NJDOH (New Jersey Department of Health) and NJDEP
laboratories have reported MTBE ‘This could contrlbute to underreportmg occurrence

N
\
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On the other hand MTBE data was typlcally reported as part of an |nvest|gatlon of a
gasollne/fuel spill or leak If a number of wells had.been affected by the spill, the
occurrence would appear ‘to be hlgher than in other areas. Consequently, MTBE data- has
‘not been coIIected unlformly nor at a requrred frequency o ‘

Cf

BSDW PUBLIC AND NONPUBLIC WATER SUPPLY DATABASE

BSDW routlnely collects compllance monltormg reports from all public water systems l'n-

: addltlon on occasion since 1989, BSDW received reports of MTBE AII of thns data has

been entered |nto a publlc dnnklng water quallty database

BSDW has aIso coIlected nonpubllc water supply data. On occasion; smce 1984 out3|de .

_agencies such as local, health. departments have submltted laboratory reports of prlvate
(nonpublic) well tests to the BSDW. Recently, these laboratory reports have been
complled and entered into a nonpubllc drlnkmg water database R

DATABASE ANALYSIS

Occurrence was estlmated to develop stateW|de treatment costs Both databases were
“'searched and the results analyzed. Table E-2 and Addendum Tables 2a and 2b ,
-summarize the fesults and |dent|fy counties and mumcrpalltles where MTBE was reported.
- MTBE was reported in the . nonpubllc database in ‘about: 10% of welIs sampled and 10%
of those wells or 1 % of the total had concentrations greater than 70 ppb. Similarly,
about 60 public. communlty supplies reported MTBE. There are an estimated 400,000 -

‘ nonpubllc (prlvate) wells and 630 public. community supplies in New Jersey. By -

extrapolatlon one percent of the total or about 4000 nonpublic wells and 6 publlc I

- communlty supplles mlght have more than 70 ppb MTBE

s
I

. Since these databases may not be representatlve other sources of mformanon were

. checked. Staff from Atlantic and Ocean County Health Departments and from NJDEP’s
Bureaus of Underground Storage Tanks, Environmental Claims Admlmstratron WeIIfleld
" Remediation and Communications in the Hazardous Site Remediation element were
consulted Table E-3, E-4 and E-5 summarlze data made available to us from Ocean :

County, Enwronmental Clalms and Wellfleld Remedlatlon

. ”\\ \

N

‘ A random check- of BSDW and Bureau of Slte Remedlatlon Wellfleld Remedlatlon o

(BSM-WR) entries indicates that as much as 10% of data reports in those two files may:
‘be duplicative. However, sufficient time was not available to check each entry For all
'these reasons, the number of wells that might have been affected by MTBE was

‘ estlmated to be between 0 5% and 1% of allwells. = . -

AR

OTHER SOURCES OF DATA

—

f
¢

N.J. regulates dlscharges more strlngently than the Federal government Any dlscharge '

~ofa regulated chemical of- any ‘quantity by any person must be reported. The New'

Jersey Spill Compensation-and Control Act (N J.S.A. 58:23.11 et seq.), the Dlscharge
- Control and Containment Act, the N.J. PoIIutlon Discharge Elimination System and Clean i
Air statutes generally requnre that releases be reported to the NJDEP Hotllne,

S
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/ 609 292 7172. Staff at the Bureau of Communlcatlons and Support Servuces report that / |
between 750 and 1000 mcrdents are reported each month . ol

. Al |nformat|on is data managed but onIy stored for about 1 -year. InC|dents |nvolve '

. possible discharge of hazardous chemicals to air, water or land. Of the 9000 to 12,000

“releases per year that are reported petroleum or gasoline products are likely to be

involved in many of those incidents. Not all reports are significant. Between one quarter
and ‘one half of these incidents have been forwarded to the NJDEP Site Remedlatlon '
Program or to a local health department and one fourth have had no action taken

Incident reports are not specific as to the source, quantity or type of contamlnatlon It
“could involve spills, traffic accrdents or underground tanks. Therefore one can not readlly
determme the type of mcrdent or if MTBE m|ght be mvolved ; v :
In comparlson a recent Federal report on hazardous materlal releases from transportatron .

o spills recorded a total of about 60,000 mcrdents from 1981 to 1989.

Staff at’ the Bureau of Underground Storage Tanks report that the number of gas statlons

in'New Jersey has decreased from an estimated 75, 000 to about 35,000. Of those,
. about 8,000 to 9,000 gas stations are undertakmg some type of remedlatlon because of

"/ leaks. There are an estlmated 900 active cases. Monltorlng results are not data

managed B S o _ o ] ;

Staff in the Envlronmental Claims Administration report that about 2.600 claims have been -

- filed in 1993. About 25% are for contamination with petroleum- products. Another 25%

" of the claims have reported both hazardous and petroleum products. The remainder of
“the claims have hazardous wastes without petroleum products. For many of these claims
a responSIble party has not been determined. Therefore the source has not been
identified. Specific chemlcals are not data managed Monltonng results are not data
managed : ) :

Staff in the BSM- WR have been mvolved in about 140 contammated weI\IfleId clusters
with an estimated 2800 contaminated wells. Benzene, MTBE, or petroleum have been '
assocrated with approximately 30 of those clusters where an estimated 380 wells were
affected. ‘Sources of contamination have ranged from leaklng underground gasoline
storage tanks to backyard spills of undetermined amounts of gasoline.. Monitoring results.
are data managed. Tables E-6, E-7, E- 8 and E-9 selectively summarize-monitoring data at -
specrflc sites. BSM WR mamtalns hsts of Current Potentlal and Closed cases in New
Jersey ' ; _ , D : : : :

MTBE ATTENUATION IN GROUNDWATER

The attenuatlon of MTBE by a’factor. of as much as 1 ,000, OOO seems to occur.
Concentrations of MTBE in ‘groundwater have ‘been reported as high as 40; 000 ppb and
“as low as 0.5 ppb. If the solublhty limit in water is 43,000 ppm or 43,000, OOO ppb, then
a groundwater concentration of 43 ppb i is equivalent to attenuation by 99.9999% or a
factor of one mllllon This. attenuation may be attributed to dilution, volatility, adsorption,.
-~ chemical reaction or biological degradatlon Movement of MTBE in groundwater:seems to
- be controlled by its high solubility. It -has been suggested that a- groundwater plume of -

\, N
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_MTBE may move dlfferently than a plume of other gasollne components |

' MTBE TREATABILITY

MTBE is treatable wrth alr strlppmg and granular actlvated carbon However the hlgh
, solubllrty of MTBE in Wwater makes treatment dlfflcult Tables E-6, E-7, E-8, and E- 9
' prowde treatablllty data derived from NJDEP operatrons for air stnppers and GAC unrts
Both technlques have been used |n publrc and nonpubllc supplles o

If gasollne constltuents such as benzene or other regulated solvents are found then the w

o _raw water concentration and the MCL will determine which component is the most

- difficult to remove. Because MTBE solublllty is. greater and the volatility is less than
: benzene, MTBE concentratrons are I|kely to control desngn criteria,” :

o The foIIowrng frndrngs are based on data from NJDEP BSM-WR frles BSM