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'INTRODUCTION 
_) 

This is jhe_ second document written by the New Jersey Drinking Water Quality · • 
Institute (Institute) to apdress drinking·water maximum contaminant level (MCL) 

. issues. The first.document was issUed March 26, 1987 and provided IVICI, . . , . 
·rec.omniendations for 16 (plus isomers),of the 2i synthetic organic contamin-~nts . 
listed iri the 1984 amendments to the.New Je·rsey Safe Drinkin·g· Water Act· - -

. (A-280) legislation, These MCL re,commendations·were adopted as final . 
regulations by the N.J. Dep~utment of Environmental Prot~ction (NJDEP) on 
January 3, 1989, with minor modifications to be con~istent wJth the national 

· regulations. This document presen,ts the next phase of work that has .been 
performed by the Institute. . 

' . \ ' ' 

A "triennial.review" of all!the 22 hazar,douscontaminants listed in the N.J. Safe . 
Drinking Water Act was p.erformed by. the Institute. Recommenoations for either · 

· maintaining or updating the current MCLs for 16 hazardous contaminants (_(plus _ - 1 

isomers) are discussed in this document. Also 'discussed are those 112a" list 
chemicals for ,which MCLs could not b~ ·derived in 1987 because o·f the lack of 
validated.analytical methods: New health effects data were evaluated and new or 
modified analytical method~ -wtJ!ch ,have been developed and val'idated since the · 
last Institute recommendation report are- discussed .. Treatment techniqu_es are 
also evaJuate~·as part of the:deve·lop,ment of the new MCLs. 

This report discusses the development of the "2b'.' list, an additional list of 
drinking water contaminants of concern. The development of the list ar;,d the 
subsequent standard setting were required by the 1984 amendments to the N.J . 

. Safe Drinking Water' Act: "fhe derivatioq of ,health-:.bas~q level-s,' anplytical ' ' 
methodologies and treatment techn_iques for these contaminants is re»iewed and 

- specifi~ recommend_ations regarding MCLs for this list of selected h~zardou.s 
contaminants -are presented. the Institute' s c9mments -reg_arding proposed :and' 
final MCLs.Jssued by· USEPA.are included in this ~eport. - · · · 

The Institute' made, specific recommendations for changes to the drinking water '' 
program to provide for legislative consistency between the State and F,edera-1 ~., 
d,rinking water programs: ihe future use of the MCLs by NJDEP and ,the'~-- ' 
limitations in ·applying the MCLs to other media are presented. -. 
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·.I EXECUTIVE SUMMARY 
/' 

The New Jersey Drinking Water·ouality Institute, established by the .1983 a'mendments . 
to the New Jersey Safe Drinking Water Act· (N.J.S~A. 58: 12A-1 et seq .. P.L. 198:3, c. 
443), i-~ responsible for developing maximum contaminant levels (MCL) or standards for 

. , hazardous contaminants: indr,inking ~ater and recommending the:se stand~r·ds to the. 
Commissioner of the N.J. Department.of Environrnental Protection and Energy· (NJDEP). 
In 1987, the, 1'nstitute recommended MCLs for 16 of the 22 hazardous contaminants 
listed in .the amendments to, the N:J. Safe Drinking Ad. The 22 contaminants are 
commonly referred as "2a" list. contaminants since these ch~micals were listed in Se_ction 

,- ~·2a". of the amendments to the N:J.'sate Drinking Water Act... . 1 

First, health-based st_andards were establi:;hed based on.sp_ecific methodology outlined in 
the legislation. For carcinogenic contarninants, health-based levels were established at 
levels which would not, wjthin the limits of medical, scientific t:ind technological 
feasibility,.permit cancer i.n more than one in one mi.Ilion persons.ingesting the , 

· contaminant over a lifeitime. For noncarcinogens, health-based levels were established at 
levels which eliminate all adverse physiological effects following ingestion Within the . 
limits of practicability and feasibility. In addition/analytical capability and technological. 
feasibility for treating and :removing the ,"2a" list contamina.rits from drinking water'were 
evaluated. The health-based levels were used as the .bases fo'r MC Ls, and thes.e levels .. 
were rhodified, where. necessary, to reflect analytical or technological limitations; The. . 

· MCLs developed in 1987 were adopted into regulation by t~e Commrssione.r of NJDEPdn -
.1989. . . · · ', •, 

\ 

The Institute compl,eted a r'eview of the 198'7 recommended standards to .e'nsure that th,e 
· most current toxicological .information, analytical methodology and treatment capability 
were being utilized in New Jersey's .standard setting .process. The: "triennial review" - ·. 
included a review of all·in'formation developed for the ~2ccontamina.nts on the· "2a" list.\ .. 

, This-review re'Sulted in retommendations to change five health-based levels based on the -
availability of ·new.health effects dqta or reinterpretation of. previous data: chlorobenzene,· 
cis-1,2-dichioroethy:. lene,.. trans- 1 ;2-dichloroethylerie, formaldehyde and xylenes. These· 
new health-based levels were used to develop new MCLs for chlorobenzene, · · 
cis-1,2-dichloroethylene, trans-1',2-. dichlciroethylene and xylenes, but an MCL ·could not · 

·be established for formaldehyd~ because of the lack of adequate· treatability data. ·u.s. .. 
·Environmental Prote·ction Agency (!.JSEPA)-arialytical methodologies (with modi.fications). 
are available for-nearly all,- "2a" list contaminants. :Treatabil1ty data for ethylene giycol, 
formaldehyde, n-hexane and methyl ethyl ketone are incomplete/The Institute could not 
se·t standards for ,these . contaminants, however, the ln~titute recommended the adoption 
of guidance numbers until new treatability data become1s available. . . , ' . 

. I 
./ 
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· The Institute developed a list of additional contaminants in drinking wate(for standard 
setting. The six co11tarninants induded on the '' 2b"1 list, named after the section of the 
,·amendments to J:he N.J. Sa,fe Drinking Water Act which,outlined the basis for d13velo,ping · 

1 this list, were chosen based on the presence of these contaminants in New Jersey waters . 
. · and the frequency of occurrence. MC Ls forthese I' 2bll list contarninants'werei'established 

using the sa,me principles as used for setting MC Ls for the_ 1'2a" list contaminants._ The 
health-based levels developed for these contaminants were included in the triennial 

\review. MCLs were recommended to/ five of the six 112b" ,list ccintaminants: . · 

r 

· 1, 1-dichloroethane, methyl tertiary butyl ether, naphthalen'e,' 1, 1 ,2,2-tetrachloroethc:1ne 
, and 1 ,1 ,2-trichloroethqne. These contaminants, can be removed from drinking water by 
· either grar1ular activated carbon and/or air stripping. Analytical difficuities precluded the · 

establishment of an MCL for 2,4,6-trichlorophenol at this time. 1 
• , , (_ ,_._I' ' , , ' , , ' ) • ' , • , ' . ' . . _, ' 

· Recommendations.: -·. 
• . • ,, , ,'-:_ - ,' • , • , ! • ,. l :. . 
i1. T~e Institute. re·commends the following, new MC Ls for lifetime expo~ure to 

- contafT)inants in pota9le water to NJDEP:, . 

Contaminant 
New MCL 

(uq/ll 

. 1 . Chlorobenzene 
2. para:-Dichlorobenzene 
3.' • 1, 1 ~Dichlornethane 

•4_ cis-1,2~Dichloroethylene 
5. trans~ 1 ;2~Dichloroettflylene 
6. Methyl tertiary butyl ether 

· · 7. Naphthalene 
· 8. l, 1,2,2-Tetrqchloroethane 
9. 1, 1,2-Trichloroethane. ' 

10. Xylenes 
:_, J 

59 
175 (a) 
5P 
70 

100 
( 70 
300 

, 1 
'31 

1000 

' , ' 

·< 
,Former MCL 

(uq/ll 

4 
6 

10 
10 

_, 

(bl 

(bl. 
(b) 
(b) . \ 

5 - (b) 
44 

,' ', ·' . ' . , . ' . ' 

\ 

(a) Th.e Institute recommended,a health-based level of 150 ug/1 after the 1987 
recomhlendation do'cument was issued. This contaminant is regulated at the rnore --. 
stri11gent \JS EPA MCL. ·- · · · · · · · · 

, (b). This-,contaminant was not included on the "2a", list of contaminants for 
standard development irn the A~280 law, bµt was selected for standard -
developm,ent based on occurr-ence in New Jersey waters and toxicity and is on t_he 

1 · \_ '"2b" list of contaminahts. A Federal standard for 1,1,2-trichloroethane was 
adopted on ·January 17, 1994. · · · 

,\ ), 

I 
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2. The -Institute ·recommends the. following lifet_ime exposure guidance. numbers: 

Contaminant· 

1 . Ethylene glycol· · · . 
2. Formaldehyde 
3.· n.:.Hexane ·. 
4. Methyl ethyl· ketone · 
5. 2,4,6-Trichloropheriol 

Guidance LeveUug/1) (ai 

290 
100 
.33 

. 270 ·. 
1. ' .. 

. (a) The·se :·guidance numbers are health~based levels. Approved drinking water . 
analytical methods are available for aU of these contaminants except . 
2;4,6-tric.hlorophenol. Existing· treatment technology'cannot effectively remove 
these five contaminants from drinking ,water. _MCLs for these contaminants will be 
proposed when analytical methods and/or t~eatment technology data become 
ava~ab~. · · 

3'. The_ Institute recommends that the risk assessment for PCBs b_s reviewed by a 
NJDEP work group representing different environmental media; The'occurrence of PCBs 
in drinking water is not-significant based on ttie lack of detectable lev,els in treated water · 
from public community water supplies during-the past ten years, yet PCBs. remain an 
import~mt contaminant ii") other media such as soil: Because of the large arnoun{ of data·_ 
available a·nd the difficult issues and controversies that mus.t be resolved, ttie review of 
the risk as_sessmerit for PCBs will tak,e considerable time and effort:- The Institute hc;1s' 
chosen not to reassess this chemical at this time as it is not being detected in finished 

· drinking water. . . . - · .. ; · . . . 
\ 

4. The Institute recommends that the New Jersey Safe Drinking Water Act b~ amended 
to include language __ that exempts the Institute from being required to set standards fqr 
naturally occurring carcinogenic contaminants based on a carcinogenic risk a~sessment 
goal of one,in one million excess cancer risk: 

5 .. The Institute recommends that the N.i Safe Drinking Water Act regulation~ be 
.. .· . .. 
modified so that.the A-280 sample locations_ are .equiv~lent to USEPA sample locations'. 
The A~2so samples are currently required , to be taken from the water distribution system 
durin·g periods of representative demand. The riew Federal monitoring reqllireinents. 
require sampling at the point-oHuitry to the water distribution _syitem. The NJDEp should 

. evaluate the new Federal monitoring requirements to insure that test results from the 

. point-of-entry and the distribution .system are equivalent. · 
·•· . I ' ... . 

6. · Kerosene cannot be monitored in drinking water because it is.a mixture. of both 
water soluble ·and insoluble components that va'ries among manufacturers. Th,e Institute_ 
recommends thaf n~phthalene, foJ which an. IVICL of 300 ug/1 has been developed, serve 
as an indicator of petroleum and/or kerosene contaminati,on in drinking water and. that 
kerosene be removed from the "2a" li~t. · · ' · · ·. . . ·_ \ · 

\ ,.· 
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. . 'Trienrdai· Review of A~280°Contaminants . 

H¢alth· .. Practical r Best . · · •. · · Institute ' . 
· Based 

Lev·eI 
(ug/1) 

·, ... . ' . ,, 

Quantitation · 
L I .J. 'I , 

Available Recommended · 
·. Contaminant _ID[§_ ' .. ,; . · .. ,Technology .. , MCL. . . ' . ' . . . 

1'2a" lis.t 
Benze!le 

. Carbon tetrachloride .· · 
Chlordane 
Chl9robenzene 
nr-Dichlorobenzerie .. · 
o~Dichlorobenzene 

' 'p .. Oichloro~enzen~ , · 
. · : 1 ;2-Dichforoethane' 

1 : 1-:Dichoroethylene. 
cis:.1 2- · 

\ .. l;.· ' '· 

. · ·. Dichloroethylene 
: trans-1,2- . :· · · 

. Dic_hloroethylene 
•. Ethytene glycol . 

. ' .Formaldehyde , 
r1-Hexane . ;;. , 
Kero~:erie· ·.· · . . . 
Methyl _ethyl ketone ... 
Methylene ch.loride · · 

'\ •• I Polychlorinated .··. I 

' · · < - b1phenyls _. : · 
Tetrac~loroethylen~. '· 
1,2,4:-lrichlorobenzene· 
t, 1, t-Trichloroethane 

· . Trichloroe~h.yl~ne 
Vinyl chloride . : . 

.. Xylenes , · , . 

''2b'i. list·. 
t, 1 ~Dichlo roethan~ 
Methyl tertiary· 

· , butyl eth~r 
Naphthalen~ 

0.15 •· 
·0.39. 
0.01,3 

·, 50 
.. 600 

600 
·. -150 .' · --r- . 
· .. ·0.29 · 

.1' 

70:. 

100 , 
,· ·290.(b) 
:· 100 (~) 
. 33 (b) 

NA . 
. 270 (b) 

102'.5· 

,0;024 
0.44- .. 
8.6 

26 1 

.1.2 
··o.oa4· 

._.1000 

· 1, 1,2-Trichloroethane . _,,.. 
· 1,1,2,2~Tetrachloroethane 
\ 2;4,6~Trichlorophenol· 

( 

(ug/I) • · 

1, 
'2 
·o .. s · 
2 
5·· 
5. 
.5 

. 2. 
2 

'2 
NA 
41 ' 
·5 . 

NA1 

20 
'2·'' 

. ·0.5 

. · 1 
. r- ·. 5' 

1 
1 
5 
2· 

.,\ 

·1 
2 

·2 
' .. 1 . 

NA .,·· 

AS/GAC: 
· AS/GAC 
GAC. 
AS/GAC 
GA(;/AS 
.GAC/AS 

. ,GAC/AS· 
. .. ASiGA:C . 

'AS/GAC·. 

·. AS/GAC 
,.J, 

\ . 

·. A$/GAC 
. 'NA r 

I,'• NA 
. 1NA. 
. NA· 

I NA ,' 
'. AS/GAC 

· _; GAC . 
· .. As/GAC 

··GAC/AS. 
·. \ GAC/AS. 

: f3AC/~S-
.AS · 
·.AS/GAC ·. 

'AS 

·AS/G_AC 
GAG 
AS/GAC, 

· AS , 
' GAG (c). 

( KEY: ' ' ' ; . . ' ' . . ,/ '. ' . /· ' i •. . ' ' : \ ' . 

' Nel/V he~lth~b~sed values.and n_ew institute recommended MCLs:arel~nderlined. 
NA= not available. · ·. . : · · · . . . · 

. (ug/1) .. • . 

. 1 
2· 
0.5, 

50 : 
600 ·~ 
600 

: ' 75 (a) : 
2 

' '2 

70 

100 
NA 
NA 
NA 
NA 
NA. 

·~-· 
·0'.5 

. ) .1 
' ~.' 

. 30 
:_ ·: 1· 

S(a)' 
-1-000 ... -~-

50. 

.70 . 
. 300 

-~ 
1 

NA. 

i ', 

' .i' 

·. (a). NJDEP ~dopted the ·more stringent' USEPA MCL fo,r.this contaminant. · . . .. . .. 
(b) . Guidance -level to be• used· until analytical or treatment issL1es· all9w the. development 61 an MC~. ,: : 
(c) · Partial removal (<90% possible). . . , . : ! · · .· · · 1• ·. : ,, • / . • r , 
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Act 

1 - A-280 

BSDW 

Institute , 

MDL 

NJDEP 

NJDOH 

LIST OF ABBREVIATIONS AND DEFINITIONS 

i 
1983 Amendment.s to the New Jersey Safe Drinking Water Act, 
N~J.S.A.58:12A~1 et seq. (P.L. 1983, c.-443). The Act was signed into law 
on January 9, 1984 ... 

\ 

Air Stripping (also called Packed Tower Aeration .or PTA) .... 
I "• ., 1 

· Assembly Bi,11 280 (1983 Amendments to the New Jersey Safe Drinking 
Water Act, N.J.S.A. 58: 12A~1 et seq. (P:L. 1·983, c. 443)). 

Bureau of Safe Drinking Water of the New Jersey Department of 
Environmental Protection. 

Divisi_on of Science and Research ofthe N.J. Department of Environmental· 
Protection. 

Granular Activated Car_bon Adsoption. 

New Jersey Drinking Water Quality. Institute. 
. . 

Maximum Contaminant Level-the maximurrl permissible level of a 
contaminant allowed in drinking water. 

/ 

Method Detectiqn Lim.it - the _minimum concentration of a substance that 
can be measured and reported with 99 % confidence that thei · analyte 
concentration is greater than zero. I 

New Jersey Department of EnvironfT)ental Protection. 

New .Jersey Department of Hec;1lth. 

Noncommunity 
water. system 

A public water system that serves at least 25 people a day for at least 60 
days a year that are not year-round residents. 

Nontransient 
noncommunity 

_ water system 
A public water system that regularly serves at least 25 of the same persons 
over six months of the year. · / · · 

Public -community . 
water system . 

A water system that serves at least 1 5 service connections used by 
, year-round residents or regularly serves at least 25 year-round residents, 

\ 
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PCBs 

POL 

RTI 

. USEPA 

"2a" list 

• ( , ' , I I 

. LIST OF AB,BREVIATIONS AND DEFINITIONS (cont'd.) 

Polychloririated biphenyls 
. .:· I • : . • ", f I • ". ' . . ••. ', •,' i/ '._ . II '• : • • - > I 

. 'Practical,Quantitation Level - _the level above the MDL at 'which quantitation · · 
can be achieved by rno.st laboratories withinacceptable levels of . 
urn;::ertainty. 1 · • · · · , · 

Research Triangle Institute 

U~it~d 'states Environmental Protectiori Agency 

Volc1tile organic 9.hemical, 

The 22 hazardous contaminants listed in N.J.S,A. 7: 12A-13a. This list 1 

. originally appeared in S,ection 112a" of Assembly Bill 280 which even~ually 
became the law. · ' · · · ' · · 

"2b" list. A list of pesti6id'es 8fld ~elated compounds, metals.and . I 
,. . base/neut.ral extractable organic compounds .arid acid extractable 

ug11 

. . 

\ 
) 

compoµnds be~ieved to be found in drinking wc1ter developed by ·the 
Drinking Water Quality lnstit~te according tON.J.S.A. 7:l2A~13b. 

, micrograms pe·r 'liter)or parts per bfllion (ppb). . 
' , . -,.· ' . l , . . 
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I. INTRODUCTION 

A. BACKGROUND 

In 1984, the Governor of New ..!Jersey signed landmark legislation requiring that public 
community drinking water systems test for a specific list of 22 synthetic organic 
contaminants. This legislation also mandated that standards be set for these , 
contaminants as well as any others that were found or believed to be of concern in l\(ew 
Jersey drinking water supplies. These amendments to the N.J. Safe Drinking Water Act·· 
were- passed because of both state-wide ahd nation-wide volatile organic contamination 
detected in groundwater suppiies by several surveys c·onducted in the early 1980's 
(Tucker, 1981; Westrick, et al., 1984). Examples of volatile organic chemicals (VOCs) 
are solvents used in industrial proc;:esses such as trichloroethylene, 1, 1, 1-trichloroethane 
ahd 1,2-dichloroethane as well 1as. substances found .in gasoline such as benzene and 
xylenes. Although the State and Federal governments had required 'monitoring of public 
community '!Vciter systems for microbiological parameters, ino'rganics, radiological 
contaminants and dertain disinfection by-products since the 1970's and there were 

, maximum co·ntaminant levels (MCL) or standards developed for these parameters, th.ere 
were no enforceable. standards available at the State or Federal level for the vats being . . / . . 

detected in groundwater: ln'1983, the U.S. Environmental Protection Agency {USEPA) 
indicated its intent to regulate 13 VOCs (USEPA, 1983). However, LJSEPA did not 
promulgate standards for several years. ' · 

B. A-280 .AMENDMENTS 

The amendments to the New Jersey Safe Drinking 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 public · 
health. The legislation required semi-annual monitoring of public. community water 
systems for22 synthetic organic con'taminants; selection ~f additional contaminants for 

I -. ,. , . . ·, 

future regulation in drinking water; mandated timeframes for the correction of 
contamination problems in put)Jic community water systems and required MCLs be estab-
lished based on specific risk assessment, analytical capability and treatability criteria 
specified in the legislation .. Another importantaspect of the legislation allowed the New 
Jersey Department of Environmental Protection (NJDEP) "to conduct drinking water 
research relating to the causes, effects, extent, pre.vention and control of contaminants in 
drinking water." The law also establis~ed the New Jersey Drinking Water Quality Institute _ 
(Institute), a .15 member advisory group to NJDEP. Specific responsibilities of the 
Institute are outlined in the A-280 legislation and <!3re discussed in the next section. 

I 
\ I 

I 



L. 

' -
Mandatory semi-annual monitoring of all public community water systems for the 
synthetic organic contaminants Hsted in the legislation began within one year ,of passage 
of the bi IL When this n'lonitoring began in late '1984, USl;PA app~oved d[inl<ing water 

,anal'ytical methods were not available for these ~ontamin~nts. NJD,EP adopted the US EPA . · 
''60Oseries" analytical methods, comrhonlyused for. wastew:ater analyses, in June 1984 
for 16 of ithe 22 contaminants: NJDEP has developed and continues to develop analytical 
,methodologie~ fo~ the ~ontaminantst.hat do not have applicable promutgated met~ods. 
Table. 1 lists the 22synthetic organic cor,itaminants in th.e A-280 legislation and the · ·· 

. current status of rfilC>nitoririg.· 
' ' ' 

TABLE 1· 

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

: .. '' '. ' . .· \ , 

\ COMPOUNDS FOR WHICH MONITORING IS PRESENTLY'REOUIRED 

c 1. Benzene 
. / 2. Carbon tetrachlori,de 

3. Chlordane. 
· 4; Chlorobenzene 
5. Oichlorobenzene(s) 

. o-Dichlorobenzene 
m-Dichlorobenzene ·. 
ps'Dichlorobeniene . 

6.. 1,2-Dichloroethane .· 
· 7. 1 , 1-Dichloroethylene 
8. d,s-1,2:-Dichloroethylene (a) 

· 9. trans-1,2~Dichloroethylene , .• 

10. Methylene chloride 
11. Polychlorinated biphenyls 
12. Tetrachloroethylene 
13. Trichlorobeniene(s) ! 

14 ... 1, 1, 1--;Trichloroethane 
15.' Trichlqroethylene • 
16. V_Lnyl chloriqe 
17 .• Xylene(s) 

· o-Xylene 
• m-Xylene 

· i · p-Xylene : · 

COMPOUNDS.FOR WHICH MONITORING.IS NOT PRESENTLY REOUIRED'(h) 

1 . Ethylen~ glycol 
2. , Formaldehyde · . 
3. n-Hexane 

. 4. Kerosene 
5. Methyl ethyl ketone 

. , ' I' . •, I 

,/ 

. - . ' ' . ·' . . . ·. , ' ' . ' 

(a). Monitoring for cis-1,2-dichloroethylene was not possible until the USER A "500 
series" methods became available in 1988. •. · 

' ' ' . ' i ' ) 
·. (bl Monitoring for. these contaminantshas rtot been possible because ofthe lack of 

· apprcopriate analytical techniques .. · Current information regarding analytical . 
methodologie~ as well as toxtcological data and treatment capability are discussed in . 
detail in 1other sections of the document. ., .. · · , · . ' . · . , 

.i 2; 
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C. NEW JERSEY DRINKING WATER QUALITY INSTITUTE 

Th~ fifteen member Institute was established by the A-280.legislation. Six. members 
serve ex officio and 9 members are appointed - three each by_the Governor, the President 
of the Senate, and the Speaker of the Assembly. The appointed members are from the 
academic scientific community, the public or the regul~ted public water supply systems. 
The first meeting of the Institute was held in March 19185. A list of curr'ent · Institute 
members appears in Table 2. 

The Institute is responsible for making recommendations to NJDEP for the implementation 
of the drinking water quality program. Three subcommittees were established to address 
the main areas of co~cern outlined in the legislation. The Lists and Levels Subc;ommittee 
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 contaminants 
based on occurrence ih New Jersey drinking. waters ("2b" list). The Testing 
Subcommittee i~ responsible for developing appropriate analytical methods to measure 
levels as close to the health-based levels as possible and developing appropriate 
monitoring frequencies. The Program Subcommittee is responsible for evaluating·best 
available treatment technologies for removal of the h9zardous contaminantsJr,orri drinking 
water, as well as overall program review. ' 

D. REVIEW OF RECOMMENDATIONS FROM THE 1987 INSTITUTE DOCUMENT 

\ . ' ,' 

The first task of the newly-formed Institute was to develop health-based levels for the 
contaminants listed in the A-280 amendments'. The legislation ,stated ~hat MCLs. for 
carcinogens must be set, within the limits of medical scientific and technological 
feasibility, at a level w.hich would not permit cancer in more than one in one million 
persons ingesting the chemical for a lifotime. Also, !VICLs for noncarcinog.ens must be set 
at levels that eliminate, within the limits of practicability and feasibilit,y, all.adverse 
physiological effects resulting from ingestion. The Institute and NJDEP worked together 
in developing. these health-based levels based on review of the primary scientific 
literature, following USEPA r~sk assessment guidance (USEPA, 1986). Adequate health 
effects data we.re available for pll the contaminants' except ke·rosene so that the Lists and 
Levels Subcommittee could determiqe health-based levels in accordance with the A-280' 
legislation. Since kerosene is a mixture of many ~ifferent components and the amounts 
of these components vary among manufactl(Jrers, no specific endpoint for toxicity can be 
reliably determined th~t would adequately p'rotect consumers of drinkin9 Water. · ' 

) 
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TABLE'2 I 

MEMBEFis OF THE NEW JERSEY .DRINKING WATER oUALITY INSTITUTE 

Currently serving the Institute ( 1994). 
' ' 

. . . . l· 

Appointed Members 

Richard -Sullivan (Chairman) 
ThomaScawley' . 

· Bruce Chorba ' , 
Ella Filippone, Ph.D. 
Josepp Hunter, Ph.D. 
Wendell lnhoffer 
Paul LaPierre, P.E.; P.L.S,., P.P. 
David Marino ·· 

· Tavit Najarian, Sc.D. 

' ' Ex Officio Members 

Affiliation 

Public 
Purveyor 
Academic/scientific 
Public 
Academic/scientific ·, 
Pur\feyor 
,Public 
.Purveyor 
Academic/sciehtific· · 

Commissionerof Environmental Protection:. Robert1 C. Shinn, Jr., Commissioner 
Alternate: Barker G. Hamill, Chief, Bureau of Saf~ Drinking' Water \ 

Commissioner of Health: · Len FishlT)an, Commissioner. 
',·· 'Designee: S.L Shahied,"Ph;D .. Laboratory Administrator 

, · Alternate: .$tephen J1mniss, M.S., Director., Environmental 
and Chemical Laboratory Services · 

·. \ . : '. ' ' I\ 

. ' 

Chairrrian of the "Water Supply Advisory c,ouncil: Eugene Golub, Pb.D. · 
' • '. • I ., -. ' J '. ' 

Director of the Division of Water Resources: 
•, Desigriee: ·· Steven Nieswand, Administrator; W,ater Supply program 

.Director of the IJ>ivision of Science and Research: 1
\.· •• 

I D:esignee: Leslie McGeorge,)V1.S.P.H., ~ssistant Di,rector' 

Director of the nmce of Occupational and Environmental Health: 
· Desig~ee: Per~yCoh1, Ph.D., 1\/1.P.H., Drinking Water Project Manager 

' : • ' •. , . . .· . - ' ' . , r· ,· 'i . 

Puring the development of the MCLs; the Institute. identified two critical.issues: the lack 
!· of adequat~ analytical testing procedures and the inability of the currenttesting , · 

· technology to identify and quantity some of the A-280 contamiri~mts at the health-based 
· 1evel. Legal interpretation o;f the legislation determined that the, ability of current 
analytical testing tE:}chnology to reliably q~antitate these contaminants should be con-

. sidered when MCLs are developed. . . , 
• I '-" / . •, , , 

·, I 

1· 
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The ability of available treatment tec:hnology to.remove the contaminants from drinking· 
water should also be considered when establishing MC Ls for noncarcinogenic 
contaminants. 

' 
NJDEP adopted the USEPAAi600 series" methods forthe initial monitoring of the A-280 

· contaminants. In 1985, the USEPA published ."500 series" drinking water test 
methodologies that were designed specifically for the low level drinking water analysis of:. 
17 (plus isomers) of the '22 listed chemicals (USEPA, 1985). These "500 serie•s" 
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 
analytical protopols existed. These contaminants are: ethylene glycol,~ formaldehyde, 

,_, ,· - . \ 

n-hexane, kerosene and methyl ethyl ketone. · · - _ · 

In the case of the carcinogenic contaminants, it was d_etermined that most of the 
health-based levels were at or below the respective method detection limit (MDL) of the 
test procedure .. · The MDL is defined by the US EPA as the minimum concentration of a 
substance that can be measured and reported with 9-9 % confidence that the analyte 
concentration is greater than zero (40 CFR 13'6 Appendix B). Sir:ice the regu!ation of_ 
drinkir:,g water contamination at MDL levels is not possible because of analytical varia-
l::lility among instrumentation"and amo·ng analysts at these low concentrations, the 

. Institute agreed to proceed with the USE PA approach of establishing a "practical 
quantitation level" (POL), defined -as the level above the_ MDL at which quantitation can, 
be achieved by most laboratories within acceptable-levels -of uncertainty (USEPA, 1985). 
POLs were developed by the Institute for those contaminants having analytical methods 
with MDLs- at or above the health-basedleve_ls by conducting interlaboratory analytical 
performance-evaluations. The Institute later recommended that in these situations the · 
f>OL would be used as the MCL with the und.erstandir:ig that as the testing technology 
improves, POLs would be lowered t,mtil the ·MCL became equivalent to the health-based 
level. · · 

Best availaqle treatment removal_ technologies were also evaluated. It was determined to 
be "technologically feasible and practicable" to remove the "2a'' list contaminants from -
drinking water with th& exceptidn of ethylene glycol, formaldehyde, n-hexane, kerosene 

_ an_d methyl ethyl ketone using air stripping and/or granular activated carbor1 treatment. 
The conclusion regarding treatment for the five remaining co·ntaminants listed above was 
that there was insufficient treatment efficiency data to rncommen,d air stripping and/or 
granular activated carbon as a removal technology for these contaminants in drinking · 
water and that alternate treatment technologies may have to be investigated. 

5 

\ 



) 

The Institute recommeinded the adoption of 18 MCLs representing-16 of.,the 22 hazardous 
· -contaminants (plus isomer,s) listed in the A-280,arrieridments tc:i · NJDEP in a document · 

• . issued March 26, 1987 (New Jersey Drinking Water Quality Institute, 1987). The •. 
lnsti'tute's recommendation document included: · 

- .\' 

.· * ,a!'l extensive dis~ussion of the risk assessment methods -used for dev,eloping 
·health-based-levels_for the 11 2a 11 _list chemicals; 

* derivation of h~alth-based levels for the· 11 2a II list contaminants according t~ the 
. requirements of the A-780 amendments; · 

* identification of available .USEPA test methodologies; 
' ' ' 

*t derivation of analytical levels of acceptable precision and accuracy called a 1 ' 

practical quantitation, lever or POL; and; 
,. ' 

' i ' ' . - ' : 

' * an evalµation of the effectiveness and economic; impact associated withthe 
implementatior1'ot treatment technologies. . . c .. . 

1· 
. , ' I ' . '. . I , . ' . . . 

The MCL recommendations by the Institute were 'adopted by NJDEP into regulations with 
two exceptions; vinyl chloride and pa(a~dichlorobenzene, effective Jahuary1989 .. The 
Institute recommended an MCL for vinyl chloride of 5 micrograms per liter (ug/I) .in March 

,· 1987, ho~ever, the USEPA in July 1987 .promulgated,an MCL, of 2 ug/I (US EPA, 1987)_. 
This difference is the result of .different analytical· limits determined by the two agencies. 
Since N.JDEP is required to adopt the more stringent standard, an MCL of 2 ug/I was 

· included in the New Jers,ey regulations adopted in January 1989. For-para'" · 
-dichlorobenzene, new data on health effects became available between the time that the 
lnstit,ute made its recommendations (March,' 1987) and the time that the N.J. MCLs were 
proposed (Decembe'r, 1987). NJDEP agreed with the USEPA interpretation of this riew 
data and· derived a health~base·d. level of .. 150 ug./I based, on Nevv Jersey risk asse~sment 
procedures (See Appendix A). By not proposing and adopting ah MCL for para- ' 
dichtoroben:zene, NJDEP adopted the more stringent USEPA MCL of 75 ug/1 for 1 

, para-dichlorobenzene by reference. . · .· ·· · · 

IThe Institute set forths~veral drinking water prqgram recommendations in the original 
1987 document. First, the Institute recommended that the MCLs proposed in' the 1987 
,document be reviewed every three y~ars to ins1.i~e that the mos1t recent sdentjfic · . · 
information has· b_een incorporated into the drinking water standards in. New Jersey.·. 

· Section ILA represents this effprt. . 
/ 

'', ·, . ( ' .-

Secondly; .although the A-28Q amendments state that the· Institute is not required to· . , 
develop an MCL for a '.' 2a II list contaminant that has not been detected in drinking. water, 
in the 1987 document the Institute stated that they maylchoose to develop MCLs for 
those co'ntaminants not yet qetected in drinking water. · · · 

- ' • I I, ,(,, 

( 



If any of these undetected "2a" list contamina.nts·were detected in dfinking water, an 
MCL would be available so tha't NJDEP could take appropriate acti.on. ,. - , . . , 

Thirdly, in 1987 th,e Institute recomni•ended that tqe iegisla~ion b~ changed. sq that 
kerosene be removed from the "2a" list of cqntam,narits. . · · . · ·· 

. . j 
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II .. MCL RECOMMENDATIONS FOR THE 22·coNTAMINANTS IN SECTION "2A" OF THE 
·A~280 AMENDMENTS 

In March 19·87, the lnstit~te submitted a report.to the Corn~issioner of NJDEP \ 
esta·blishing MC Ls-for a. list of 1 6 ·of· 22 specific hazardous contaminants (plus lsom~rs). 
The Institute re.commended that the MCLs developed in 1987 be reviewed every three .· 
years to ensure -that the most current information is used for the evaluation of drinking . 
water 'quality .. _ The lylCLs develqped by th_e Jnstitute w.ere adopted into regulation by the 

· Commissioner irtJanuary 1989.-The lnstitute .. recommendations set forth in this document 
will be referred to as the ,;triennial review". of. tt:ie synthetic organic contaminant health 
effects~ analytical an'clfreatability d~ta in _drinking w~ter used to. e~t~blish M_Cls. 

A; TRIENNIAL' REVIEW OF HEAL TH-BASED MCls 

In 1987, health-based levels for all 22 of the contaminants (with the exception o·f 
kerosene) were adopted. by the Lists and Levels Subcommittee and subsequently the 

. · Institute. For four contc;iminantson 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-stan_dardized analytical methodologies: ethylene glycol, 
formaldehyde, rt-hexane and IT)ethyl ethyl ketone. The ·institute recommended that 
kerosene be deleted from the legislation ,due in part to the fact-that kerosene is actually a 

-mixtuFe of a variety of hydrocarbon compound~. The health-bas~d levels have been '· 
reevaluated as part of the "frienhial review_. II . - . . ' 

-
\ - ~- I • 

The Division of Science and R-esearch (DSR) of the NJDEP has conducted database and 
_literature searches in order to locate a·ny new toxicological data not considered· previously 
in the MCL development. process for the A~280 contaminants. Table 3 provides an 
update of the 1status of the "2a"list health~based levels. Individual changes to-· . ·. . . . . '. . --..._ . ' . . . 
health-based levels are discussed ,below _and, in Appendix A. · 

Based on the completion of the review of scientific literature, it is recommended that the · 
health-based levels remain at their current values for .the folloVl(ing chemicals: benzene, 
carbon tetrachloride, meta~dichlorobenzene, Ortho-dichlorqbenzene;· 1,2-dichloroethane, . 

. , 1 ;1-dichloroethylene, n-hexane, methyl-ethyl ketone, methy:lene chloride, - · . . ... 
tetrachloroethylene, 1 ·,2~4~trichlorobe_nzene,, 1, 1, 1 ~trichloroethane, tricfiloroett,ylene and 
vinyl chlori$)e. . -c- . ' . . 

9 
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,TABLE3, 
/ \ 

"2A" LIST HEALTH;;BASED LEVEL CHANGES. , 

Contaminant · 

Chlorobe.nzene ,. 
para-DichloroQenzene 
cis:c1 ·,2-Dichloroethylene · 
trans;.1 ,2-Dichloroethylene ' 
Formaldehyde 
Xylenes ! · · 

1987 
· Health-Based 

Level (ug/ll 

4 
6 .. 1 • 

10· ,·. 
10 
·.'0.65 
44 

/ 

. .·Current 
'. Health~Based 

Level (ug/ll •· 

50 ; .· 
·· 75 (a) 
·70 
100 

.100 
.. 1opo 

. . .. · , : . ·., . . ' . . ' . . . . . ;. ·. . . . . .. 

(.a) .· The Institute calculated a health-lJased level of 150 ug/1 since the.1987 
. health-based lave.I was recommended.The more stringent USEPA MCL 
. for this contaminant is presented since this is the level at which this 

contaminant wiH be regulated.' ' ·· , 

The following chemicals are still under consideration by the<'Lists.arid Levels .. . . 
Subcommittee: chlordane and ethylene J;Jlycol. The remaining group :ot contaminants, 

. polychlorinated biphenyls (PCBs):, is not being evaluated by the Institute at this time. 
PCBs are not detected in. drinking water bl,!t are,detected in soil. Because of the large,·· 
amount of data available and the controve{sies that must be resolved, the Institute · 
recommends that the risk as~e~sment for PCBsbe·reviewed by'a NJPEP wtjrk·group 
representing different environmental media, No changes are recommended for chlordane;. 
ethylene glycol and PCBsatthis time. . . . . . .. 

. '. >- ' '', ' 

. Changes in the health-based levels are recommended for chlorobenzene,- para~· . 
· . · dichlorobenzene, cis-1,2.~dichloroethylene, transJ,2-dichloroethylene, formaldehyde and 

xylenes. A more thorough review of'the National Toxicology.Program data used for the 
classifibation of c:hlorobef!zene as a Group C carcinogen'by the US-EPA Science Advisory 

.. Boc;1rd Halogenated· Organics Subcommittee resulted in a· Group D Classification. for this 
. contaminant and a higher health-based .level. The risk assessment for para-dichlo.-

roberizerie wa~ .moqified 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~l,2~dichloroethylene were. previously.based on the risk assessment for· . 

. '1.t1-dichloroethylene because of the. lack of data for the. 1,2-dichloroethylene isomers. · 

/ 



The new health~based levels for cis- and trans-1 ,2-dichloroethylene were developed based 
· on subchronic oral studies conducted using cis-1,2~dichloroethylen~ 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 drinking· water 
instead of the inhalation route. The xylene health-based MCL was recalculated because of 
questions regarding the, study on whichtbe original health-based level was based . 

. Additional information regarding the bases for these changes are discussed in Appendix 
A.·'- \ , . , : . . . . 

B. DEVELOPMENT OF ANALYTICALMETHODS,AND POLS FOR THE 
HAZARDOUS CONTAMINANTS NOT CURRENTLY MONITORED 

NJDEP initiated a cohtra_ct with Battelle, a research laboratory, fo develop arialytical 
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 t.heir draft methods, as well as the methods' MDL. 

From this study, Battelle proposed three analytical procedures: 

, * a gas chromatog(aphic method using a packed col~mn and a flame ionization detector 
for the analysis of ethylene glycol; 

* a purge and trap gas chromatographic method using a capillary column and ,a flame 
ionization detector for the analyses of n-hexane and methyl ethyl ketone; and 

* a high performance liquid chromatography method for the anal~sis of formaldehyde 
(Eaton, et. al.; 1991 ). · · "' 

. . . 

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 11 O 
percent with the relative standard deviations in the range of l to 1 5 percent. NJDEP then 
contracted with Research Triangle Institute (RTI). to further evaluate and validat.e the three 
analytical methods proposed by B.attelle (Warner, et. al., 1989; Hertz, et.al., 1990). 

\ / , 

Table 4 shows c! comparison of the draftanalytical method MDLs and the health-based 
levels; The POLs listed on the table were calculated by multiplying the MD Ls for the , 
approved USE PA analytical method listed by five and are included to demonstrate that 
POLs do not appear to be limiting factors for MCL development for fo;maldehyde, 
n.:hexar:,e and methyl ethyl ketone. A more complete discussion of the MDLs and POLs 
that appear on this tabl,e follows. 

( 
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Contaminant -

Ethylene: glycot 

\ 

I , ." \ '' TABLE4 , I 

' • ' ' , ' • ' • I 

·-COMPARISON OF "2A''. LIST HEALTH-BASED LEVELS 
' . TO THE MDLs AND PQLs 

Health-Based 
Leve.ls· (ug/i"), 1 

,,,, . 

1·• 
Study . . . .· . . l 

.·, MD_Ls (ug/lJ 

· 20 (Batte'lle) .. 
__ 21 1(RTI) -· . . , ·. ·, 

· 1 s- (D~R) .. 

PQLs _ 
( 

(ug/1) . 

NA (a) 

· . , Formaldehyde 100. . 30 _(Battf;!lle) 
17(RTI), 

,·,33 

. . , . . . . . ' . 

Methylethyl ketone 270 

-8.-1 (554) ,, · 

.. ·. 3 (Battelle) -- . 
4(RTI) 
1 (524.2)(b) · · 

-~-.· 3 ·(Battelle) ' 
8 (RTI) 

,- 4 (524.2Hb). 20 · 

_ (a)·. Not a~ail~bl~ ~ue t~ technical problems ~itt, the analyt,ical me~hod'., 

,(b) · fv!ethod p24.2 modified to. include targ~t analyte. 1MDLs .reported are from 
1. • NJDEl?'s 6Lireau of Organic .. Arialytical Servic'es· l.aboratory .. '' · . . .. · . . l:i . . .. . 1 . 

" - / / . ! 

Ethylene glycol 
]., I 

. I 

. , ;The analyticai methqd prop6$~d by Battelle for,th~ ~nalysis of ethylene glycol utiH~es 
. 1 _packed column testing· technology rather'than the newer capillary column 1t~chnolog·y. ·. 
•·· : 'Their d~ta. a1$o .sugg~steQ a pot~ntial problem.,with sample ,ho)ding times due _to sample · 
, degradation. -The_,,NJDEP's DSR c·ompared-the prqpQsed pac~ed _column method to· a r)ew -. 

bonded j:)ha_se capillary column. In ,a_ddition; it was decided that the sample he.lding time 
• , • • • • • ' r , • , ' • • , • ' ·1 _/ • ' • • 

-.issuJl _should be, mor_e ~losely evaluated.'- ._ 

The capillar; COILH~n st,udy performed by [)SR had superibr precisi~n ahd 8CC!Jr~cy 
compared.to the packed bolutnnm_~thqd_(L,ippincott, ,1992),. DSR was also abl,e to·. _ 

. demonstrate a stable:sample holding time of up to 14 days; suff1cient'for thEf application 
of this test 'prQcedu~e: Lastly, 'the study-'findings confirmed the MDLS of Battelle and . 

. RT!. The re·se'archers found .that_a'ithough the m_ethod showed good percent recoveries at 
the low,:concentration ranges, as the sample cc,mcentra,tion increased to higher levels . 
-~pproaching that ,Of .the healt:h.:based level,,the percent·recover_ies drob'ped off yielding'/ . 
poor res'ults. This 0conflicts with the. findings. of the originai two _studies and raises a·-. > ' 

'. . . ·:. , ,, . 
-
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questio'n concerning 'the clarit,y of the written method description as compared fo the 
, actual analytical steps performed by the first two research laboratories. DSR in-house \. · 
C research will address imprpvements in the recovery of ethylene glycol in drinking water 

and- initiate arfinterlaboratory·rnethod performance evaluation; This proj~ct will also 
· gather a limited amount of occllrrence data from drinking water' sources in New Jersey·~ 

Formaldehyde · , I 
I 

The analytic~! method developed by Battell~ f~r the at)alySis of fb;maldehyde was found , ,, 
· by RTI to give relatively good results; They s1,,1gge~ted that s-orne additional, work be 
conducted to clarify the description of the protocol and. improve upor:, the procedure's . 
relatively high background levels of formaldehyde detected in the blank. This is· due to the 
ubiquitous natu,re of formaldehyde. At the time of the Testing Subcommittee's review of 
this, procedure, it was brought.to thejr attentio~ that the US EPA was in 'the priocess bf , 1 

proposing·a test method for'formaldehyde analysis, USEPA Method 554. A review of the 
procedure found the m!=lthod to be feasible and iri order to avoid duplicating the USEPA 
efforts, the Subcommittee decided to consider the USEPA procedure and _have one of the . · 
two State laboratories evaluate the test protocol. , 

n-Hexane and Methyl Ethyl Ketone -
. . : . . ' . . ·': , . . , . . . 

Battelle ·propos~d a single method fo~ the analysis of both n'-hexane and methyl ethyl 
ketone{Eato·n, et. al, 1991). This gas chromatographic 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 reanalysis of all positive· · 
samp'les by a second confirmatory technique. Because of this conc·ern,NJDEP's Bureau r 
of 0_rganic ,Ana-lytical_'Services (BOAS) was ask~d to. evaluate the addition of two 
compounds to USEPA Method 524.2,th~ current federally approved method for the 

j a_nalysis of volatile organics in drinking wa~ers u·sing gas chromatographylmass · · 
· spectroscopy.' BOAS reported the ·successful. addition of these two compounds into 

USEPA Method 524.2~ This method.could.be used.in conjuoction withBattelle's method,· a screening te~t, as the confirmatory analysis or as a stand alone procedure for the 
analysis otn-h_exane and methyl ethyl ketone. The Testin·g Subcommittee developed 
mandatory language to incorporate thes~ two analyses ihto USEPA- MetJ,od 524.2, and 
therefore -the Testing SubcommiUee recommended that these two test procedures be 
used for the analysis of n-hexane and methyl ethyl 'ketone. , . . ; • . . / i 

POLs art:! defined -as the level above the MDL at which quantitation can be achieved by· 
most laboratories within acceptabie levefs of uncertainty. This approach to standard . \ ' . . -- , 

setting, usin-g PdLs ·instead of MDLs, was first recommended bylthe lnstjtute in· 198 7 . 
. At that time an interlaboratory Study was conducted to determine·at ~hich levels above 

the' MD Ls .the• POLs. could be established. However, data col,lection -and analysis for an •-
interl'aboratory study is ·very time con~urning and labor intensive. - . -

, , , , ' 
NJ.DEP ~onducted a research prc;>ject to determine if the -MDL multiplied by a certain 

.factor could yield a supportable POL value: Based on the'results of this rnsearch, it was 
determined that a multiplier between four anc;l six could be used to derive' a POL (Eaton, 

13 
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, 1 . et. al., 1993). The Testing Subccimmittee chose to use 'a multip!ier of five to determine . 
. the POL. This is consistent wittJ the, multiplier a'pproach 01-1tli,ned in,, NJDEP's recently · 
, promulgated Ground Water Quality Standards (N.J.A.C. 7:9-6). The ground water qui;ility 
standards POLs were calculated by multiplying the meqian interlaboratory MDLs from the 
drinking water methods by ffve. Since interlaboratbryMDL data were not available . · · 
because of the lack of standardized analytical methodologies until recently, published 

' MDL data were used here to determine the POLs: A POL is not listed ori Table 4 for ·~ 
ethylene glycol pecause Qf questions regarding analytical recovery>The POLs for the ' 
remaining three. contaminants appear orl Table 4 and in Appendix\B. · · · 

. , , , I . , . . . . , 

Since POLs were developed in 1987 for chlorobenzene, cis-1,2~diChloroetnylene, . · , 
trans-l,2'-dichloroethylene, and xylenes and proposed changes fo. the healt~-based levels ' 
will result i,n higher values, the PQLs developed in ,1987 are still applied for these ll2a" list 
contaminants. ' , · · ·. · · · · · ' · , 

C. TREATABILITY ISSUES · 

' ··.i ' . ·,' ' ' ' ''' ' ' ' .· 
Ethylene glycol; formaldet,yde, n-hexane and .. niethyl ethyl ketone are considered to be 
noncarcinogenic by the ingestion route. According to the A-280 statute, treatability is an 

· issue to be considered as part of the::MCL development process for noncarcinogens. 
Table 5. provides treatment information regarding' these four chemicals. Research data on 
removal efficiencies are available for higherconcentrations of these contaminants than 

. are t~ought to_ be fo~nd in dri~Ring w,ater in New J.ersey. _As_ can be see~ in Table 5,. ·· ... 
"' t_h,ree of these chemicals can be partially removed from drinking water with packed tower 

aeration. and/or granular activated carbon adsorption: formaldehyde, n-'hexane and methyl 
.. _ ethyl keton~. Ethylene glycol cannot be removed using conventional technology such as 
· packed1 tower aeration and granular activated car.ban adsorption. The Program 

Subcommittee reviewed the treatability data and recomrnended that MCL'.s not be 
established for these four "2a" list contaminants based on the lack ofavailahle treatability 
data in drinking water (USEPA, l989). .· •· · · · 

/ \ 
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TABLE.5 

RELATIVE EASE OF .REMOVING 112A'' LIST CHEMICALS FROM 
. · DRINKING WATER USING TREATMENT TECHNIQUES (a} 

CHEMICAL 
NONCARCINOGENS 

Ethylene glyco1I 
Formaldehyde . 
n-Hexane 
Methyl. ethyl ketone 

Key: _ 

' PACKED TOWER 
AERATION 

. N 
N 
p 
N 

P = PARTIAL REMOVAL < 90% PO~SIBLE 
N = NOT REMOYED 

(a) USEPA, 1989. 

GAC 
ADSORPTION 

N 
p 
p' 
p 

Economic analysis of removing these four contaminants from ·drinking 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 determine 
the number of supplies where these chemicals are present. •. · 

Since these contaminants had not yet been detected in drinking water, the Program 
_ Subcommittee recommended that no MCL be developed until such time that these 

contaminants are detected in drinking water: Th.is conforms to the A-280 legislation 
which. states that no maximum contaminant level need be established for any substance 
until the presence of the substance in ~frinking water is esta.blished. 

Treatability data developed in 1987 for chlorobenzene, cis-1,2-dichloroethylene, 
trans-1,2~dichloroethylene and xylem~s are still valid.· The Program S.ubcommittee does 
not foresee any treatability issues associated with raising the MCLs to reflect the new 
health-based levels developed by the Lists and Levels Subcommittee·. 

D. MCL RECOMMENDATIONS 

The Institute .voted· on June 15, 1993 to adopt new t:iealth-based levels for . 
chlorobenzene, cis-1,2-dichloroethylene, trans-1,2-dichl.oroethylene, formaldehyde and 
xylenes. These health-based levels were based on new information or on reinterpretation 
of previous data and resulted in higher he~lth-based levels for all five contaminants.. Risk 
assessment procedures used to derive the~e new health~based levels were outlined in the 
previous Institute document (New Jersey Drinking Water Quality Institute, 1987). POL 
and treatability data developed in 1987 for chlorqbenzene, cis-1,2-dichloroethylene, 
trans-1,4-dichloroethylene and xylenes are still adequate: New MCLs were developed alild/ 
adopted by the Institute based on new health-based levels for four of these · 

'\ 
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contaminants. An .MCL was not adopted for formaldehyde because of the lack of 
treatability data. A list of health-based levels, POU;; Institute recommended MCLs and . 
USEPA MCLs.for altlf2a" list c:ontaminan~s appears in 1Table 6. ' 

' ' 

MCLs are not presently available for ethylene 'glycol, formaldehyde, n-hexan13 and methyl 
ethyl.ketone .and will not be proposed as partof this document because of the lack. of 
adequate treatability data. The analytical method developed for etl")ylene glycolalso · 
precluded the develppmer;it of an MCL for this contaminant because of product recovery 

, problems in the method: The Institute recommended the health-based levels that are 
l,isted 'i'n Table 6 for ethylene glycol, formaldehyde, n-hexane and methyl' ethyl ketone be 
used for guidance ·shoul,d these cont,aminants be detected in New Jersey drinking waters. 

I' 
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.· ·"2A". LIST oF HEALTH-~ASED LEVELS, POLS. 
. · .. INSTITUTE1RECOMMENDED' MCLS AND USEPA MCLS (ug[I) .. 

• • ' ,_.: 1_ • • • • ; • 

Contaminant ' 

- J ,, Benzene 
2:. Carbon tetrachloride · 
3. Chlordane 
4. Chlor~benzene, . 
5. o-Dichlorobenzene(e) 

m-Dichlorobenzene(e) ' . . 

p-Dichloroben,zene(e) 
1 6.. 1 ,2-Dicbloroethane 

7 .. . 1 , 1-Dichlorbet~-ylene .. ·· 
· 8. cis-1 2-• I . . ... \. 

Dichloroethlene 
9, trans-1,2-

D.i~hio'roethylene 
1 o._ Ethylene glycol 
11 . Formaldehyde 
1 2. n-Hexane · . . 
13: · Kerosemf(j) . 

• 14. Methylene· chlqride 
1 5. Methyl ethyl keton,e / 

. 16. Polychlorinated · 
· biphenyls 

1 7. Tetrachlmoethylene 
18:.Tdchloro'tienzene(s) (e) 
19. 1 >1, 1 ~Tr.ichloroethane 
20. Trichloroethylene 

· · 21 . Vinyl chloride · · · 
22. Xylenes · 

· Health-
Based 

. . . I . 

Level 

0.15 · 
0.3~. 
0.013 

50 (d) 
600 
600 

- (g) .. 
0,29 
1,0 

·10 _(d) 

.• 100 ·(d) 
· 290 (h) . 
-100 (h) 

~3 (h) . 

2.5~· . 
270.(h) 

0 .. 024 
0.44 •, 

.·.·. 8.6 
261. • 

1.2 
0.084 -

· 1000 (d) · 

-, · Institute ' : · 
Recommended - . USEPA 

POLS Treatment MCLs MCLs ' 

1 AstGAc <a) . 1 , 
2 . 2. AS/GAC 

0.5. GAC·, 
2 · AS/GAC 
5. _ GAC/AS 
5 GAC/AS 
5 ·. G~C/AS 
2 .·. AS/GAC 

. 2 -.AS/GAC 

2 / .. AS/GAC 

2, 
NA. 

. 41 
5 

NA 
2 

20 

AS/GAC . 
: NA 

NA' ·. NA-
NA 
AS/GAC . 

. ·NA. 

',0.5 • 
1 

GAC\_ 
'AS/G'A.C 
GAC/AS 
AS/GAC 
AS/GAC· 
A~ 

5. , 
1 - ',, 
1 
5 -
2 --~ AS/GAC 

- 0':5 
50 (c:0 

. 600 
', 600 

' - (g) .. 
2· 

', · .. 2 

, 10. (a) 

100 (d) 
-- · ' NR {i) 

NR 
NR I 
NR 

3 
NR 

0;5 .·. 

9 
30 

1 
.5 

1000 (d) 

5·_ (b) 
5 (b) · 

. 2:(c.) 
100 (c) 
600 (c) 
NA (f) 
75· (b) 

5 (b) 

I'_·, 

. 7 .(b), .. 

. 70 (c). 

.100 (c) 
NA 
NA 
NA 
NA 

5 (k) .. 
NA 

. 0.5(c) 
5 (cJ 

· 70 :(k) 
200 (b). 

.· 5 '(b) 
. . 2 (bf . 

· 10,000 (c(. 
. J. , ' ~; . , •. !. . l ' , I . . ' \ . , •. ' .' , ', . , • . • ' '•,· . . · ... _ • 

(a) AS=. air stripping or packed·tower aeration; GAC ;= granular-' activiated carbon adsorption. 
The prefer,red treatment technique is _listed first'. . . 

. {b) 52 FR 25718, July 8, 1987. .' , 
. . \ 'I 

. (c) 56,FR 3593, .JatiuarY 30, 19-~ 1. 'x 
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TABLE 6 (Cont'd) 
l , . . / •\ . , . .'' 

"2A',' LIST OF HEAL TH;;BASED LEVELS. POLS, • 
· INSTITUTE RECOMMENDED MCLS AND USEPA MCLS (ug/ll 

(d) The health-.based level was l.lpdated as part of the triennial review prnc:ess. The . 
·· MCL also changed .as a result of the new health-based level. See Section ILA. and ILD .. 

)1 
(el, For those contaminants listed as single chemica,ls in the A-280 le~lslatio~·, yet ha~e 

· multiple isomers, NJDEP developed separate MCLs when adequate toxicqlogical 
information was available. For trichlorobenzene(s), the is.omer 1,2,4-tr.ichlorobenzene \Nas 

· ·used as a basis for the 'MCL ' '· I) , ( . I. . 

. · (f) . NA = Not ava.ilable . 
. -~) ' . "; . ,' \ ', . ' . -· . . . ' '. ' , , . 

(gl USEPA adopted an MCL of 75 ug/I shortly after the publication of the l987 Institute 
document. Tt-)e Institute agreed with the USEPA approach and.developed a 1health-based 
,level of 150 ug/I for ·para.::dicl1Iorobenzene based on N.J, risk assessment criteria. Since 
this health-based level,isgreater than the Federal MCL and the N.J. Safe Drinking, Water 

·Act directs NJDEPto adopt the most stringent number (7,5 ug/1), the New Jersey MCL 
. regulations dp not include an MCLfor parp-aichlorobenzene. The USEPA standard of 75 
. ug/I was adopted into N.J. Safe rDrinking Water Act regulations by refere'nce in 1989. 

(h) · · The Institute adopted this health-based level as. a guidance numberpe,nding the 
deyelopment of .addftional treatabHity data. The analytical methodology allows for 
analysis of this health-based level. ,. 

(i) NR = No reco'llmem;:tation. · . 
. I . . • . . .. ·· • 

(j) No I\IICL recommendation for kerpsene was developed by the Institute. · See 
Sectio.n I1.D. 

(kl 57 FR 31846, July 17; 1992 .. 
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Ill . . MCL 1RECOMl\liEN.DATIONS FOR THE LIST OF CONTAMINATIONS IDENTIFIED. 
IN ACCORDAN.CE 

. A. SELECTION OF CONTAMINANTS 

. . I 

A workitig·group _co'mprised of represe~tatives of NJDEP,and NJDOH was established in 
1986 ton~ .. develop, withirt\t~e-lirilits of medical: scientific,and technological feasibility, a • 
list of those pesticic;les and related compounds, metals, and base/neutrals extractable 

· organic compounds which ... may be found in (jrinking water.; .. " These additional 1 .\ 

chemicals are commonly referred· to as. the'" 2b" li_st contaminants .. . ., . . . . ' . . . 

The working group evaluated several sources ofinformation .in order t~ determine. 
·- additional chemicals for possibie future regulation.· Recbrnmendations for candidate 

_ chemical:s for the "2b" list.from Institute members-were also considered. Each- contarni- . 
nant was evaluated for availability of toxic.ity· datq and fqr analytical data_. Information on 

.. occurrence in potable water was also. evaluated in ·order to determine its. ~uitabiiity' for 
regulationjn drinking water: . . . . .. . . . . . ,' . . ' .· . 

. . . '•. ' . ' . \ ', . . . .. 
Although volatile organics as a group were not specifically mentioned in the A-280 
legislation, the BSDW had been receiving test results ·and had historical information that 
showed that certain VO Cs for which there were no state or federal Me Ls were being 
,detected in drinking water. The- following four main databases were revie_wed to 
determine appropriate. VOC candidate chemicals. . . 

. . • I' 

. The first.list of c_hemicals reviewed was the list of 23 analytes thatwere detected .by 
US EPA method 624. The second squrce of ii:lfomiation w~s a list provided by US EPA t!Jat , 

:contained the contaminants that USEPA was consider1n·g for monitoring regulation . · 
(USE PA, -1984). . This list' contained 3.6. contaminants. The third source of information 
was the Ground'Water Supply S~rvey ·conducted in.1981 by USEPA(W~str1ck, 1.984) . 

. : There were 30 chemicals analyz_ed as part of thatsurvey. Th~ fourth source w~s . 
. historical 9ata collected _by the BSDW. between 1 !378 and'.1984 from the 25 largest publiC 
community water systems, These data wer~ collected -in response to· kriown or .suspected 
contamination in the raw 6r delivered water:: · · · 

From· the comprehensive list formed from the· f~~r databases, a working list. of i3 VOC-s 
was chosen for additional screening for the prelim'inary "2b" \list. These chemicals are 

i .·; 

listed in Appendix e. The preliminary "2,b" li~t ~as formulated by eliminatingthose .· 
chemicals that already.appeared oh the .. ','2a" list as well as those that were determined fo. 
be laboratc;,ry contaminants, such as 1,4-dichlorObutane. After careful evaluation ofthe , 
toxicological properties of these che,m'icals, six voes were identified for possible future 
regulation:· 1, 1-dichloroethane, 1, 1,2~trichloroethane, 1, 1,2,2~tetrachloroethane, . . . . (. . ' . . .· . . . . \ 
1,2-dichloropropane, toluene and ethylbenzene. -As this screening work for volatile · ..._ 
·organics was being completed, USEPA published final recommended MCLs or Mel goals 
for eight voes (USE.PA, 1987) and proposed recommended MeLs -for a list of 38 

· inbrg·anic and synthetic organ_ic parameters (USEPA, 1989). · 

/ 
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, Three :of the six VO Cs being co.nsidered by the working grou~ were being co~sidered for 
regulation by USEPA and final MCLs for tt,e three were adopted by USEPA on January·. 
-3Q, 1991 (US6PA, l991 a). The remainin@ three .contaminants- 1,1 ~c;Jichloroethane, 
· 1, 1,2-trichloroethane, and l, 1,2,2-'tetrachJoroethane were included on the 112b 11 list. ,An'· 
MCL for 1, 1,2-trichloroethane was supsequently adopted by US EPA on July' l 7, 1992. 
with an effec'five date of January 17, 1994 (USl;PA, 1'992). 

·~ 
A list of ~otential inorganic substances for the 1'2b 11 list was compiled by NJOQH. Major 

. sources of information used to generate the inorganic list included documents from the · 
National Academy of Sciences, the WorldHealth Organization; USEPA regulations.and the 
USEPA Office of Drinking Water Health Advisory series: A comprehensive list of 42· . · .·' .·, 
contaminants was compiled. The'following sc/reening ctiteriawere usedto narrow down 
the Hst of 42 inorganic contaminants, tothose "2blllist contamin,ants,of most concern: 
elimination of. those .inorganics of',aesthetic concern only, elimination of those without 

· sufficient ,data for standard development, and elimination. of those with current standards -
, 'that are considered to be protective. · The remaining. contaminants for consideration· 

based on the scr~ening. criteria as yvell as comments made by the Lists and. Levels . 
Subcommittee were cadmium, leacL arsenic and. asbestos; nitrite would. be reviewed in 

. more .detail for possible future consideration as a 11 2b 11 list contaminant, ·.Subsequently, 
. . . . , , - . I 

these contaminants were included in USEPA's schedule for stan'dard development and 
were dropped from consideration by the Institute to ?!Void duplication of work effort. This· 
information is listedin Appendix C.-.. · · · · '· ·' · 

', i . •' ( ,• . _ , . , , • ' ,. . / -\ . 
Th.ree sources of ocpurrence information were. reviewed to determine if any phthalates qr 
phenolic compounds· had been detected in New Jersey waters: · a 1survey of dr,inking L ' 
water supplies for the priority pollutants conducted in the early 1980's,·a USEPA report 
on the<fate and transport of priority PQllutants in publicly owned treatment works and. a 
survey of the fqte and occurrence of toxic substances in New· Jersey sewage treatment 

, ,· , , . , I . ' • , ·' ' • , · ' '1 . ' . - . ' ' 
famht1es. Of the five phthalates and ten phenols evaluated, Only, pentachlorophenol and 
2,4,6-trichlorophenol vvere considered to be likely candidc;1tes for inclusion on the 11 2b'' list> 
based on known toxic effects, occurrence and analytic capab,il,ity. · 

I • ' • /. ·, ·, , ' • l 

. . - . - . I . - . , I . I . - . / ' • ' 

· At the request of the Institute, four trihalorriethanes - chloroform, bromoform, , - · . I . . . . • . • . 
dichlorobromomethane and dibromochloromethane-' were considered for the ''2bll list but 
were not included .. US EPA indicated that in orde~ to' successfully feevaluate the, current 
standards for these chemicals, an evaluation of alternative disinfectants, by-products ·and 

· ·microbial contaminants must be performed. The Institute agreed that USEPA should 
· p·erform this extensive undertaking and the Institute should review this work upon , . . ' . ... . - ' ' '' . \ . ,- .\ ' . 
completion. The proposed regulations for disinfectants and :disinfection by.:products were 
,published'by USE PA in 1994. . · ' · ·-. 1 -

1 
- · · · · 
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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 carcinogenicity because it is a 

. mixture_ of many different hydrocarbons and chronic toxicity as$ociated 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 
componentof kerosene, already appears on the 112a" list, the lnstitute,recommended thaf 
naphthalene; the most abund,ant component of kerosene th.at can be found in waterr be 

. -added tq the "2b" list. . . . , 
. . -

NJDEP submitted a request to the Institute that an MCL for methyl tertiary butyl .ether 
. ' . 

(MTBE) be developed because of increasing numbers of reports of occurrences of MTBE_ 
using drinking water methods 502.2 and 524.2 in both public and domestic drinking · 
water. 

Tabl~ 7 provides a .fi.nal list of the ''2.b" chemicals.· 

B. t:iEAL TH-BASED LEVELS · 

Health-:based levels were developed for the contami'nqnts on the ll2b" working list. Risk 
· assessment procedures used were the same as those used for the development of the 
"2a" list health-based levels in 1987 .(New Jersey Drinking Water Quality Institute, 
1987). The health-based levels developed for each "2b" contaminant a'ppear 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 containing contaminant 
specific information, such as studies evaluated for. risk assessment purposes and safety 
factors, appear in Appendix A. 1 · • · 

- C. ANALYTICAL METHODS 

Existing analytical methodology vvas also a consideration in determining MCLs, Testing 
t_echniques are available to de~ect, quantify and identify each analyte of interest. The 
analytical issues that needed to be addressed were: 

1. What are all the specific testin!J protocols that could be' used? , 

2. Are these methods standardized and fully validated for drinking water? 

3. What MDLs can be expected from these testing techniques and how do these 
MDLS compare to the health- based levels? 
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.·TABLE7 

· COMPARISON OF "2B" LIST HEALTH~BASED LEVELS . 
·TO THE· Mbls AND PQLs Cugll) .. 

·.. ,- .-1· ·, . '\ . . ' • { ' ' ls, ~\ :,; . • • • • ' .•• \ • • ' 

; . ' . 
Coniaminarit ·. · 

/ 
1, 1-Dichioroethane · 

,_,'. •'' ' . 

' Health Based 
. : Level~ Cua/L) 

, , I . ' 

,'460 

. . . : ' . . 

. M'Dts' (ua/L) 

0.002 (502.:1) 
0.07 . (502.2) 
0.04 (624 .. 2), 

. . PQLs 

l 

') 

· Methyl te-rti~ry butyl 
'' 'ether(MTBE) ,'' . 6i3 

-_ o.~ 

· .. ·;' .. ·· 

'I ·. 

' ' . 1 
Naphthalene .· .. 

·1 ,1 ~2,2-
. , .. Tetrachlor.oethane 

'' \ 

2,4,6'." Trichlorppheriol 

i,, 

. 70 (502.2Ha) 
·· (524;2)<al. . · 1 

300 . . O,.Q6 (50,2:2, .. 
. 1 0.04 (503; 1) 

\ 

1 

- 0:,1 (524.2) 

0 .. 004 (502. n 
.. Q;02 .(502;2)' 
0~64 ,-(p24'.2). 

0:001 (502. n 
C , 

0'.1 · ,· (502.2) 
0.1 • (524.2) 

0:022. (552)' 
· 2.7 · {625) -(b) -

' : ' ' '.-, . : ' '. ,_ ·.· . ·. ' ' '. '·, ' '·, '·. \' -,,. : .· .- ' '·:_,· .... ' ' 'i' .':,. ·.' ': 
. · · (a') · Method modified to detect the additional target compound MTBE. Recent.., 

revisions toUSEPA .method 524,2 iriclud,e MTBE as a target analyte. . \ ' ' ' ' ' ' . . ' . ' 

. (b) .. ~o 'POL derived because methods for the anal1/sis;of 2,4,6-trichlorophenol 
need further investigation. See (_addh:ional di~cussion in the. text. ,, . 

• ' " ' • J ' • '. • 

,, I, 

T, 

') 

.. i 

I I 

j' 
_)·. 
t.-· 



. All of the proposed "2b" list contaminants, except for MTBE; are listed analytes in at 
least one of the USE PA "500 \series" methods. NJDEP's BOAS laboratory found that 

, ' ', ,' . ' ' ' 

MTBE could be successfully incorporated into . .USEPA Method 524.2 and 502.·2. Table, 7 
compares the MD Ls for the "2b" list contaminar:its with the proposed health-based levels .. 
These chemicals eac~ !)ave at lea.st two USE PA approved analytical methods. Table 7 · 

also includes the PQLs that the Testing Subcommittee developed for the 112b" list 
• . I 

contaminants. 

Three main sources of information were used' when determining POLs for the '.' 2b" list 
contaminants. The first source of POL information is the Ground Water Quality Standards· 

' (N.J.A.C. 7:9-61 adopted February 1, 1993. The adopted grnund water quality standard 
POLs were derived using ·median imerlaboratory, MD Ls for drinking water methods, when 
available., multiplied by a t'actor of five'. The interlaboratory MDLs were derived 'from 
verified MDL data from laboratories certified by NJDEP for the· USEPA 500 (drinking 
water) or pOO (wastewater) series analytica, methods .. The analytical methodoJogies, 
MDLs, .POLs and health-based levels for the "2b" list GC>liltaminants are presented in. 
Appendix B. 

The second source of information for the development of POLs was obtained from a 
\ 

DSR-sponsored research project (Eaton, 1993). The purpose of the project was to 
develop a rapid; standardized metho_d Jar calculating POLs without utilizidg 
interlaboratory studies. POLs were developed u·sing this.method for three "2b" list 
contaminants inc!uded in the res.earch study. · · 

The third source of POL information was .obtained by multiplying the median 
· interlaboratory MDL data gathered from .13 laboratories certified by New Jersey for . 

USEPA method 524.4 by a factor of five. The factor of five had .been used to develop 
ground water quality standards and was the average multiplier recommended ih the DSR 
research project. POLs could be derive.d using the multiplier times the median 
interlaboratory MDL for five of the contaminants:· 1, 1-dichlor.oethane, methyl tertiary butyl 
ether, naphthalene, 1, l,2,2-tetrachloroethane and 1, 1,2-trichloroethane .. 

' , • , A j , ,,. 

' the POLs from the groundwater sta'ndards are the preferred source of POL data for the 
drinking water progra1J1. These POLs were developed :using drinking water methods when 
available and these POLs have already been reviewed by the public and adopted into 
regulation. Adopted POLs are available for 1, 1,2-trichloroethane, 
1, 1,2,2~tetrachloroethane, and .2,4,6-trichlorophenol. For 1, 1-dichloroethane, MTBE, 
1, 1,2-trichloroethane and 1, 1 ,2,2=tetrachloroethane, the. POL vvas calculated using the 
interlaboratory'0 MDL data gathtjlred from 13 N.J. certified la.boratories multiplied by five. 
The POLs for the "2b" list contaminants are rounded off to one significant figure: 

( 
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/' .. '' ! . ' ,· . . . ' . . . . . . _; ' ,. . , 
. T.he_ Testing Subco_m1T1itte3 do~s rot recom1T1end a, PO-L fo_r 2,4,6-trichl9rophenql at this _ ·. -
. time for the following reas~ms: . : ,, · _ , -;- . . . . · · · ,, · . _, . .·-. •· . 

J 

. (1) The MDL-for method_:625 is higher than t:he,'health-based MCL, .· . r· . .·· , . . , . . . - . 

: ,· , . . ·. . . . . ' . . · .. _.· .· .... '· .· .· ) : . . 

.·. (2) proposed c;:hanges to method, 552 wiH result in this· analyte being .·· 
· eliminated from the methqdology (USEPA; 1'993) and , . 

·'\ ' . . . ·. ' ,I 

•. .- • ••• • •, • • \' • • •. • I \ • • ' • /. • I ' •• • J ,.• '.. ••, ' • • \'. 

(3)' the, ·POL.:s from the ground water quality standards and the DSR research• 
. project are substantially higher than t_he health-based leveL · , . . 

/ .. · . The Te~ting S~bcommittee will <'.:~ntinue t,o monitor cha,nges to method 552. 
_• ... ,, ·.... .. . ,I .... ,· t _·' .·.,_._·. \. ·,,.··. ·._ · .. ·. . . .· ... ·" .·. ,- ' ... , ' ..... ·'. ·.'· .'.1'-' . 

· ' D. TREATABILI.TY ISSUES . , 
. . .. ;·,. _' . ' .. ', . ._, ... ': ·• . . : .. ··; ., . '. : ' ' .. ' 

The "2b" list contaminants l,1 ~di,chlqroethane, MT_~E and naph~halene are considered to 
be non.carcinog'enic by the jngestion route, According to theA-2ij0statute, treatability 
must be considered as part of the MCL development process for noncarcinogens'. table 

. 8 provides treatm~nt informatio'n regardin_g ,all six of the "2b."· list chemjcals. Two.of the' 
noncarcinogenic qhemicals, J 1, 1 ~~ichloroethane and MTBEi can be completely removec;t .( 
from drinking water with;packed towet;aeration and the other, nc:1,phthalene, can be . 
completely' rem9ved by gram.dar-activated-carbon (GAC) adsorption. The air to.water 

, ratio for the removal of 1', 1;.dichlor:oet'hane i~ abo~t•'tyvice that needed for'ttie rem~I of· 
tri~hloroethylene to aC~ieve the, .same perne.litJeduction, -The cost·qf packed ,tower:. · . 

' aeration operation, is estimat.ed to be higher than-the conventior,al GAC ~ecause the 
•• chsmical is weakly strippable~ _Packed.tower aeration also, removes 1;1.;2-trichloroethane 
. and J, 1,2,2-tetr'achloroeth~ne from drinking water a.Rd GAC remqv~s . . .· . . . ' ' · ... 

i. 

. I 

1, 1,2-trichloroethane"aS vyell .. The contamina:nt 2,4,6-tri.chloro'phenol can be partia,lly .. 
removed from water by 'GAC .adsorptior:,: The Program Subcommittee_ recommends that 

treati-nen_t.techniques fQr 2,4,,6-trichlorophenol be fur~her iiwtlstigate~ . .., ·1 .", . 

I' 

:r. \_. 

. \ 

,•(. , 

·1. 

.j ·, ,: 

l ,. \ 

.\ ·. \ . 

) .. ·. 



TABLES ... 

RELATIVE EASE OF REMOVING SIX "2B" LIST CHEMICALS , 
FROM DRINKING WATER USING TREATMENT TECHNIQUES (a). 

CHEMICAL 

NONCARCINOGENS · 

1, 1.-Dichloroethane 
Methyl tertiary butyl ether 

· Naphthalene 

CARCINOGENS 

1, 1 ,2,2-Tetrachloroethane • 
•1, 1,2-Trichloroethane 
2,4 ,6-Trichlorophenol 

PACKED TOWER 
AERATION 

C 
e 
N 

e 
e 
N 

Key: . . . . . . . 
e = CbMPLETE REMOVAL >190 % POSSIBLE. 

• • , • I • • , • 

P = PARTIAL REMOVAL< 90 % POSSIBLE 
N · = NOT REMOVED 

(a) ysEPA, 1,989. 

GAC 
ADSORPTION 

p 
• p' 
e 

p 
e 
p 

E. OCCURRENCE OF THE ''2B" LIST CONTAMINANTS IN NEW JERSEY 
DRINKING WATER 

The chemicals selected for the "2b" list have· been fownd-in the w'aters .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 selec;:::ted for the · ''2b" lisL This table 

\ 
I 

. includes voe data collected from the 25 largest purveyors between,1978 and 1984 prior· 
to the A-280 monitoring program. This dat<:1 was collected in response to suspected 
contamination. The only "2b 11 chemicals that wer~ detected during this period were 
1, 1 ~dichloroethane and 1, 1 ,2-trichloroethane. The 25 largest purveyors in l'J.J. mainly, 
utilize surface vyater sources which usually ·have lesser quantities of voes. · 

• I • '. 

Table D-2 of .Appendix D also summarizes occurrence data for the "2b" li~t contaminants. 
Beginning January l, 1988, all public community water systems and nontransient water 
systems were required to monitor for a list of 36 unregulated contaminants: lnclµded on 
the mandatory list of chemicals are 1:1-dichloroethane, 1, 1 ,2-trichloroethane and 
1, 1 ,2,2~tetrachloroethane. An optional list of 1 5 contaminants includ(':ls napht.halene. The 

• • \ I ' ',· I, ~-- ' 
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1MTBE d~ta presented on Table D-2 were collected in response_ to known contamination 
incidents from bbthpubli.c community and public noncommunity water systems. 

, - . - , , , I . \, ,•- , , 

Occurrence data foi 2A,6-trichlorophenoJ was obtained froril two surveys that were · 
· cdndu¢ied in New. Jersey. The first survey was designed t9 analyze the operations of 
. major surface water treatm~nt ~I ants in1 ~ew Jersey (S1pecial vyater Treatment St~dy . . 

· ·Phase.II, 1988). USEPA method 625,.an approved wastewater metho.d available at the 
time of the survey; was conducted as part of the analyses of the treatment process; 
2,4,6-trichlorophenol is one of the listed analytes in US EPA· method 625 .The· second 
survey was conducted to determine th~ presence of d.isinfection by-products in raw, 
finished and distribution.system samples.at selected water utilities: (Disinfection 
By~Products Project, unpublished). US EPA method 552 was used for the analysis of . 
2,4.,6~trichlorophenol in this study. _2,4,6-Trichlorophenol was not detected in New Jersey 
drinking waters as pa 1rt of the$e t~ostudies. · . . ... . 

. ' ! ' ' ! ·.' • ,· ' .· ' ' 
.F. ESTIMATED STATEWIDE COSTS FOR ,THE "28" UST CONTAMINANTS 

' 
, . . ' ' ' ' \ ' ' ' . ,- ,, : '\. •. . / ' 

As can be ,seen from 'the data presented in T'able 0-2 of Appendix h, 1, lsdichlorciethane, 
methyl tertiary butyl ether, naphthalene; 1, 1,2-trichloroethaneand 2,4,6-trichlorop~enOI 
have not been detected)n N.J. public water suppl'ies at concentrations that exceed the 
health-based numbers of 46 ppb, '70 ppb; 300 ppb, 3, p~b and 1 ppb, respectively: 
Therefore there would be no economic impact of treating drinking water to the 
health-'based levels since there were no exceedances. . . 

· One sample taken i~ 1988 exceeded the h~alth-baSed 1level of 1. ppb fo~ 
1,1,2,2:tetrachloroethane. This water system had MCL exceedanGes for 
tetrachloroethylene as wen; a regulated "2a'' list contaminant, which has resulted in the 

· - . water utility installing treatment, l, 1,2,2~Tetrachlornethane has not appeared in the most . 
recent samples submitt.ed bythe water\itility. ,In thisinstance no additional c_ost was 

' · incurred by 'the water u1tility because of the 'presence of l,1,2,2-tetrachloroethane. · 
' ,' • , • . ' , . • I • 

An arialysis of MTBE occurrence data .and estimated statewide costs to achieve an' MCL 
of 70 ppb appears· in Appendix E. The' lnstitu.te requested that an analysis of the , 
occurrence ofMTBE in both public and nonpublic1 water systems be performed and the 
costs ~f regulating this contaminantto the health~based level be evaluated prior to 
reco'mmending an MCL to NJDEP'. Of particular concern was the economic impact of 
applying an MCL developed for publiCcomrT)unity water systems to nonpublic water 

. systems i11 New Jersey. ' 

1/•' 
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Altho·ugh -occurrence data indicate th,~t concentrations of MTBE in public water supplies 
prelently do not exceed the proposed drinking water standard, MTBE concentrations in 
nonpublic ;water supplies more often exceed theprpposed drinking water standard of 70-, 
ppb. Projected costs are basedon the assumption that a water supplier may find MTBE in . 

. · the drinking water and decide to remedfate the ~upply. · · · · · 

Estimated statewide costs to achieve an MCL'of 70 ppb for MTBE range from 
$6,000,000 to $50,000,000. Thi~ expenditure would provide treatment for between 
2000 and 4000 private (nonpublic).wells and from 3 to 6 pl,JbHc communitysystem~. 
Statewide estimates assume that between 0:5% and 1 % of private (ncmpublic) wells and. 
public community systems would have Concentrations of MTBE greater than, 70 ppb in .. 

· their raw water. 
; ' I • " •. ·, • • :• 

These costs are based on available occurrence a~d treatability data. Occurrence estimates 
are based on BSDW databases for nonpublic wells and public systems. Neither database · · 
is representative becau~e neither USEPA nor NJDEP have approved an analytical method 
for MTBE and MTBE reports are not routinely filed. Therefore an estimated range of 
statewide costs is provided. · 

• • , • • ' I • ' ' 

Treatability costs assume ~he use of air stripping and granular activated carbon 
adsorption~ Treatability data is derived from actual costs in New Jersey at nonpublic and . 
public water supply systems that use air stripping and granular activated carbon. 

Becquse MTBE is a gasoline additive, 'the presence of other gasoline compcinents such- as 
benzene may indicate the presence of MTBE. However, reports of MTB.E at . . 
concentrations less than 100 ppb may not indicate the presence of benzen~. IJhere are 
two reasons: one, there is less benzene in gasoline than MTBE and two, MTBE is much 
more soluble in water than benzene. Benzene may be no more thanl% 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 times more-.. 
soluble in water than benzene. · 

Concentrations· of MTBE in nonpublic weUs and public\sup.plies are usually less than 5 ppb 
and except for a handful of 'instances; MTBE concentrati_ons are almost always less than 
70ppo. Furthermore, in most instances when MTBE concentrations are greater than 70 · ... 
ppb, other gasolinecomponents such as benzene have been reported. · 

NJDEP and US EPA have legislated the clean up of petroleum/gasoline spills and the 
protection of ·drinking water supplies .. Consequently many spills hc1ve been. cleaned up · 
and many contaminated nonpublic wells and some public community systems have been 
treated or replaced by water main extensions. Todate, at .least six public community 
water systems and about 600 nonpublic wells ~ith MTBE or petroleum have be~n 
remediated. ) 
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· Preser1tly the BSDW considers _MTBE an unregulated ·organic; as such, a health ~ffect~ 
level of 50 ppb is provi'ded for guida~ce. 

~-

· Because of thes~ past actions, future stat~wide costs to comply with an MTBE drinking 
water standard of 70 ppb may be at the lower end of the estimated range. 

• , I , -

G. MCL RECOMMENDATIONS "· 

The·analyti~ai methodologi~s for the.volatile 112a".list A-2'8.0 contaminants also detect 
1,.1 ~dichloroethane, naphthalene, 1,_1,2-tri,chloroethane and 1,1,2,2~tetrac'hloroethane. 
These contamibants usually occur with regulated A-280 contaminants, therefore, the 
tr.eatment system designed to remove the A~280 c;orntaminant also removes the "2b 11 

volatile ·chemicals. It is important to est,a'blish an MCL for these contaminants since the 
. ' ' ' ' \ ,, ' 

presence of one of these contaminants, especially 1, 1,2~trichloroe~hane and 
1,1,2,2-tetrachloroethane which are carcinogenic and therefore haveildw MCLs, could be 

• ," '\ . I ' ' - ' :. ' ' . • : ' ' ' . ,: ' • \ ,'. 

important in designing a treatment system. Recent revisions to USEPA .method 524.2 
include MTBE as a target analyte'. 

. ' ' ' ' \, ' ' ' ·, ' ' ' 
,Table 9 provides a summary of the health-based levels, POLs, ~reatment techniques·, 
Institute recomm_ended MCLs: and USEPA MCLs for the "2b" list ,contc;1minants1• 

, The Institute voted on June 15, 1993 to adcipt MC Ls for 1, 1 ~dic.hloroethane, . 1 

naphthalene, 1, 1,2,2-tetrachloroethane and 1, 1,2~trichloroethane and on March 1 f, 1994 · 
to adopt an MCL for MTBE. Health-based levels, POLs, treatqbility and occurrence data, 

· are available for these .. contaminan_ts. An MCL will be developed for 2,4,e•:trichlorophenol . ,. 
wh13n analytical andtreatability !ssues are resolved. 

· i I. 
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TABLE9 .. 

"2B" LIST . \ 
/ . .HEALTH-BASED LEVELS; POLS.. . 

INSTITUTE RECO_MMENDED MCLS AND US'EPA.MCLS (uq[I) 

Health- Institute 
Based Recommended . USEPA 

Contaminant Level -POL· BAT. MCLs MCLs. 

1 ,.1-Dichloroethane 46 1 AS 50, NA(-a) 
' 

Methyl tertiary butyl 
ether (MTBE) 7,0 ,1 AS · 

' ' 
70 NA. 

" 
Naphthalene 300 2 'GAC 300 NA 

1, 1,2,2- : 1·· 

Tetrachloroethane 1 1 AS/GAC 1 ' NA ,,: 

1, 1 ,2-
Trichloroethane: 3,· 2 /AS/GAC · \ 3- 5(b)' 

2,4,6-
' Trichlor'ophenol 1 (c) .· '· ., NA 

KEY: As = .Air Stripping 
GAC = Granul-ar Activated Carbon 

(a) Not available. 

(b) 57 FR 31846, July 17, 1992. 
• , ' • I •· 

(c) The _lns~itute recommended thi$ health~based level as a guidance number pending the.· 
· development of a .POL and. treatme,nt techniques capable of rer:noving 2,4,6-trichlorophenol ,· . 

from drinking water. · · · · · ·· · · · 

'I. /' 
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IV .. REViEW OF PROPOSED AND FINAL USEPA MCLs 
. \. . . , . . , 

· The Lists and. Levels Subcommittee reviewed USEPA's Ph~se II regulations 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 regulflt:.ory mandate -
under _the A-'280 law; The.contaminants -of interest were chromium~ .. ethylben~ene,., -

. trans~1 ,2-dichioroetbylene, tetrachloroethyhme, and foluene. The contaminants were 
selected for review by the· Lists and Leveis Subcommittee based on ( 1 ) frequency of 
occurrence in N.). dri,nking waters; (2) new.interpretations of UrSE,PA's risk ~s·sessmen~ 
policy in the development of these Federal Standards, (3) prior drinking water' guidance -

. nunJber development requests by NJDEP. preceding publication of the proposed Federal · __ 
. Standard and/or (4) tlie endpoints selected by .USEPA'that resulted in different IVICL.s than 
those· calcul~ted by New Jer~ey. · 

· NJDEP reviewed. USE!i>A's car~inogenicit'y Classifications and MCL setting process for 
these contaminants for the Lists and Levels Subcommittee. ·.This review did not result in 
any recommended changes to US EPA MC Ls. However, it did .result in a reevaluation of l 
the New. Jersey standard for trans-1,2~dichloroethylene., This is discussed in Section 11.B. 
of this document. . . -I ' -. , ' . -

,, . 

' / 
•• , ·J 

'31 

. / 



JI. 

'1 

) 

( 

32 



' . ) 

(, 

, V. MAXIMUM CONTAMINANT LEVEL'APPLICATl~N 
/· 

·A ..... USE OF-THE MCLS BY ,NJDEP 
, ' 

In ·1984, am_endment~ to the NJ Safe. Orin.king Water Act authorized the lri~titute to' · : . 
recommend MCLs to,the Commissioher of NJDEP for adoption into lules and r1:3gulations.-
The definition of maximum contaminant i'evel set forth in the Act i.s the "maximum 
permissible level of a contaminant in water.which is delivereg to the free-flowing outlet of 
ttie ultimate user of a public water system. II The monitoring for tt-Je contam.inants_listed. 

- in the law is required of public community water supply systems although the MC Ls are 
also used as appropriate to assess the water quality of noncommonity and domestic, 1 .. 

. . ' . . \ ' . 
water systems. . \. ' 

On July 8, : 1987, VS EPA published, finaLrules regulating. eight organic contaminant~, alLof 
,which were already-regulated by the A-280 amendments. ·up·to this time, qll monitoring 
(except forturbidity) under State and Federal regulatio,ns was require:d to be taken from 

· the water distribution system. These-'new Federal rule·s changed the monitoring location 
to "point-of-entry'." ln~teaci. of one- sample required at each public community water '. · 
system, each point-of:entry, · or place at which water enters the water distrib_ution system 
after fre~tm~nt, was required to be monitoted. For the larger water 'syst~ms in Ne~· -, . 
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 n1·le. • 
· applied to nontransient non·commuriity water systems as _well. · · ' 

· .. Beginning. in 1993, monitoring for additional organic ~oritaminants' is req~ireo, under ,: \ 
Federal regul~tiori. Some of these_ contaminants are also regulated by the A-280 statute.: 
ln,orderto provide consister:it monitoring requirements, the Institute suppo(ts consistent 

· ·_sampling- lcications for the federal a_nd State drinking w_ater _programs. The. State ·· · · 
regulations must a_lso be reev~luated for, consist1:3ncy of ·sa_mpling frequency,1 Th_is will be 
discussed in more detail in· Section VI. · · . _,i · . . . . ,· . - ' 

I. 

. . -~ ' . . . ' . 

. When a Federal MCL and State MCL hav~ been developed for th·e same contpminant, the 
more stringe'nt MCL is applicable. The State MCLs ·are:more stringent for m·ost of the 

. contaminants for which MCLs have been developed. . . ' 
·, I . . . . 

Th~ MC.Ls ~ii°I continue to be u~ed t~ assJs drinking :~at~rqualit;. The IYICL.s were 
derived .based ori the ingestion of drinking water over a lifetime of exposure. :The 

· application of the .risk assessments derived tor drinking water to other environmental 
media must be carefully e·valuated. - . . ' . . 

I • 

'• / . 

\ 
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B: CHEMICAL-SPECIFIC MCL GONSIDERATIONS 
' . 1· 

As_ discussed in the Institute docu'1i1ent published in 198 7 f rn~rny oft.he 22 A-28.0. . 
hazardous contaminants are listed in the I.aw as single contarninants and others are listed 
a1s multiple isom'ers of th,e same contamina17.ts. When information wa~ available, risk -- ' 
asse~sments were performed for as many of the i'somers as possible. 1 The f<:>llowing is an 
update .of the informatiohpresented in 1987: ' · · · -

1. - The PCB health-based nurnbef was based on a. risk assessmen{!of ohe of the six PCB 
mixtures currently monitorep. There was insufficient informati9n available for calculating 

_ risk assessments for each mixture._ The compliance test. r.esult data from each of these 
six mixtures of PCBs should be totaled, and this total c.ompared to the MCL to determine 
if th.ere is a violation of the 'MCL - , , . -

- - • - - - • - - - , ) • - -'• - - \ - - ' - - -

2. .The 1,2,4-:-trichlorobenzene isomer was chosen for derivation of a health~base.d MCL 
-for "trichlorob~nzene(s)" because it is the only isomer used commercially and the only 
qne with any toxicologydata available. It is also being used more extensively than in the, 
past as a substit'ute for PGBs in electrical transformers. Therefore, the MCL for -
lltrichlorobenzene(s)" will, be measured by this isomer. · . . , . , . . 

3, Risk assessments for ,each of the three dichloroben~erie i.somers were calculated_ .-
.separately. The isome.rs should be reported a·s total dichlorobenzenes, however; since the 

- isomers' are difficult to separate. If the total dichlorobel))zene(s) concentration exceed.s -
the MCL for the isomer with the iowest health effect number,para-dichlorobenzene, a-· 
tesample to quantify't,he separa.te;i~omers should betakeh as soon as possible,~-

- 4. The xylene.health:based number is based on the total xyiene concentration because' 
there is no information to justify separate risk assessme~ts for the three isomers. The 
laboratory~ ~ommunity( however, has _been separating the .three isomer's according to the 
laboratory certificatioh regulations. NJDEP ,showld comparethe total of the three 1sDmers 

--_ tp the MCLto determine the_ water quality of the drinking water,supply. . 

C 
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VI. OTHER INSTITUTE RECOMMENDATIONS 

In addition to recom~ending· MCLs, the lnstitut~ id~ntified other program areas where 
changes are recommended.· First, the Institute is interested in setting forth a- policy 
regarding_ how to regulate naturally occurring contarninants in drinking water; Second, in 
order to provide consistency with '.ttie, Federal Safe Drinking ,Water· Act and regulations, 
provisions of the A-280 regulation~ should be modified regarding sampling locations 
and the frequency of sampling. Enforceoierit powers .at the local level, and removalof 
kerosene fr_om the· 11 2a" list are two modifioatiohs to the A-280 amendm~n>s that.have 
been targ~ted by the Institute. 1 · 

. ' ,·-

A. NATURALLYOC<JURRIN'G ·CoNTAMINANTS. 
I, 

Naturally occur~ing 'contamina_nts, in particular radiological contaminants, have been of 
great concern for c-ertain 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 outdoor air at levels which result in a much larger total exposure than by r 
the use pf w&ter. The MCL proposed for radon by USEPA is 300 picocurie~ per liter. If .. 

· adopted, this standard will significantly. impacnrn:my public community water syste!TIS in · 
New Jersey. The A-280 amendments require that New Jersey develop stc1ndards based · 
on a one.in one million excess can·cer risk. The P.rogram Subcommittee wishes to amend ' .. 
N.J.S.A; 58:l2A-13(b) to include· language that qllows that standards ·tor naturally : · · 

· occurring carcinogenic contaminants, such as rad0n, 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 Drinking Water Actto read as follows::. 11 ••• with respect to_ other chem_icals .or \ ·: ., , 
. chemical compounds-on the list and those carcinogens resulting from compounds with 

public1health benefits :or are naturally occurring in groundwaters. eliminate .. :ail, 
physiological effects resulting fronJ ingestion. 11 This amendment would allow risk', .. 
assessments for n·aturally occurring contaminants• to be based on different risk levels thalil 
required for other contaminar,ts. . , . . . . . . . . 

B. ·SAMPLING LOCATIONS AND FREQUENCY· I._ 

The A-280 amendments were signed into law in January, 1984 and by late 1984, A-280 
testing regulatio,ns were adopted. These r~·ulations predated any Federal mqnitoring 
requirements or Federal MCL proposals for volatile organic contaminants. The sampling. 
location and frequency requirements for New Jersey/were established' based Qe'ne.ral . 
guidelines provided in the A-280 amendments with add-itiqnal• sampling guidelines from 
Federal drinking. water programs. ' · · · · ·· 

") 
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. The A:~2,soJaw states that testing must begi~· within one ;ear of passage of the · 
legislation and be conducted semiar\nuaUy thereafter during periods of. representative . 
demand _unless the Commissioner of· NJC>EP determir'led that a· greater or lesser frequency 
of testjng_ is,nec~ssa_rv ,or, s~f-fi~ie.ri\to, er'ls~r~ 'plJblic heal~h and saf(:lty (N.J:S.A. ·. ' . I ' ' 

ij8:12~-12}.:USEP~r-egula~1ons, on the other hand,~equ_,re·thatVOC~amplesbe drawn \. / 
at the point~ofi entry into the water: distribution system and be taken-on a quarterly basis ; · 
for ayear 1during the first:sampling period (1993-1995)and repeated every three·year~'if - -~ ·. 
no contamination is· detecr~~- These two sets of sampli_ng requiremen\s were e$tablished . 
to achieve the same goals. However, these requir~ments'are conflicting and confusing to 

· 1 ·. the regulated comrnunity. . · · · · · · · 
\· 

: The Prog~am Subcommittee has ·recom.metidelthat, the A-280, regulations be amended to 
. conforf;Tl With the Federal; monitoring frequency and location requirements. Until the ' .. ' 
.,. regulation revisions are finaliz~d', the Program Subcommittee recomm~'nqs that A-280 . 

monitoring.Continue on an annual basis in the distribution. system for systems serving ., . 
. more-than Jb,090 peoplelf'!'additioh to the potnt~of-entry:Federal ·~am piing requfremenls; · 

· Jhe relationship between distribution system data and point-of-en.try data will be · , · .. 
' · evaluated.·. ·, ) . 

,; c: REMOVAL o/KEROSENE.'FROM TJE "2A·· LIST 
' \ 

• '. '. • . ' :, •• - • .'· ' i •, • ' '' ·.: • ·. •. '· • ' • • - ./'.. ._. : • • ,. • . • • 

""' -Jh1 1987 the Institute recoryimended that the H2a" li~tconta,minant,' kerosene', be removed '. r . 
· .from the A ... 280Jegi.slatior\ because it is a mixture of many.variable ~ontaminants in 

\, . 

different pr_b.portioris and cannot b~ classified as to hpmari 'carcinogenicity. The ln~titute · 
str9ng1y recomme'nds that kerosene be removed from the A~280 amen&hents and .· . . . . - . . . I.. . . . . . . 
naphthalene· be used as a' surrogate com,poundfo~ regula~ioh. This recomr::nendation , 

· resulted in.the pla,cemerit of naphthalene .on ttie "2b"'list as discussed in Section;III.A.. · 
'· , , ' '. . . . .. ) ,, , •· ' -'. ·. . I.\... ' 

Benzene, a carcinogenic.component of tterosene, is alrea.dy oni the ."2a" li~tan.d has been 
' monitored in public community. water systems.in New Jersey 'si~c~ 198.4. The.Institute· '· 1 ,. 

re~ommended:t,hat NJE)E" adopt the tV,JCL developed for naphthalene, of :300 ug/l .to: 
. protect water supplies from contamination by kerosene. 

'.• ' ' •' • • ' ' i ": I' 

D. ENFORCEMENT. AUTHORITY AT THE' LOCAL LEVEL 
' )' 

,/, ' ' .· . ' ' ' .) ' ' ' ' . ' ' . 
In New Jersey, counties with delegated health'deparhnents· hc:1,ve the responsibility ,of 
enfo,rcirig the Federal monitoring requirements fo'r honcomrni:.mhy, nontransient water 
systems. L,egal counsel has -informed NJOEP that Federal VOC enforceinient-should.'be 

. handled in the. State c~urt system, not local ·or .mLJnicipal court~ In 'order to faGilitate the 
.enforcement .of d,rinking wat~r laws in .New Jersey, the Institute recommends that the · 
·A-28() ledislaticin be amended. so that the local COl,frt system can be utilized '.by the cqwnty 
heal~h departments,. · · · · · · 

') 
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·• "2A" LIST 

CHL0R0BENZENE 
' • • .' I 

·. ! · The c·~rrent New Jersey health-based MCL is 14,5ug/LThe risk assesstnent is based on the 
, • . . . .1 .. •. . •. . . . . • . . . , . . . , .• l 

No Observed Adverse Effect Lev~I (NOAEL) tor. effects obse.rved in a subchr\9nic stu~y in 
dogs. In 1989, USEPA revised its carcinogenicity classification from Group C (possible 

. carcinogen) to Group D (no evidence for carcinogenicity) basec:1 on close reexamination of .. 
the data Oh neoplastic liver noc;lules in male rats; The Lists ·and . Levels Subcommittee 
concluded that the data. cm rat liver lesJons in _male rats did no_t warrant a classification in 
Group C and recommended that.the contaminai;lt be reclassified as Group D. 1The Lists and' · 
Levels Subcommittee, therefore, 'recomm'.ended that the current health~based MCL for 

· chlorobenzene be increasecfby a factor of 1 O .. Application of the policy for rounding to one 
significant figure results in a health-based MCL of 50 ug/1. 

PARA-DICHL0ROBENZENE 
• • • • ' • 1_ •• • ' • • ,, ,c •• 

Thei current , NJ MCL for p'ara-dichlorobenzene• (p~DCB) is 75 ug/L Th~ NJ Drinking Water 
. · Oual'ity Institute recommend.ed a healt.h~based MCL of 6.1 ug/I in 1987, but NJDEP chose 

not to propose this numper and instead adopted the Federal MCL of 75. ug/I because of 
· contr.oversies regarding the carcinogeniqity classific;ation. The carcinogenicity classification 
.of p-DCB was changed by US'EPA from Group Ba 2, probable human carcinogen, to lGroup C, , · 
possible humancarcinog~n in 1987. The Lists and LevelsSubcommittee reviewed' the study 
that US EPA. used and. agreed with the recommendation of a change· i[l carcinogenicity 

· classification. , 

The kidney tumors ,produ~ed by p-DCB in male rats appear to ·result from the accumulation 
·. of· t.he pwtein alphJ-2-microglobulin. Unlike other species,· the. male ·rat has difficulty 
excreting .. this protein. which is· exacerbated further in the presence of this tuniorigenic 
compo_uncf. Siricekidney tumors develop only in male rats,the significance to possible human 

· carcinogenesis is q~estionable. The presence of ,his tumor type cannot .contribute to the. 
weight-ofJ.evidence of p-DCB carcinogenicity. Therefore, the Lists and Levels SubcC!>mmittee 
concurred 1with USEPA inclassifying p-DC~ as a possible humancarcinogen\(Group C). The .. 
Lists and Levels SubcornlTlittee utilized a study which shows a~. increase in hepatocellular 

. degen~ration, necrosis and cell size alteration in male and female B63Fl mice exposed to 
300 mg/kg p-DCB for two years. As a result, the health-based MCL for p-DCB is 1 50 ug/I 

. based on Hyer toxicity in mice. (Note: _The US EPA MCL of . 7 5 ug/I will be used by New. , 
J~rsey sinc·e this value is more stringent than New Jersey's health-based value). . 

j 



CIS-1,2-DICHLOROETHYLENE 

T,he current health-based MCL for cis-1,2-dichloroethylene is 1 O ug/L The health-based MCL 
was calculated based on the toxicity of the isomer 1, 1-dichloroethylene since inadequate 
toxicity data was availabl'e. A three-month study w.as subsequently completed for 
cis-1,2-dichloroethylene; decreased hematocritand hemoglobin are the endpoints of concem.· 
USEPA use.d this -study to calculate the MCLG as part of the MCL propo_Sal of 70 ug/I in 
1991. The Lists and Levels Subcommittee concurred with the USE PA risk assessment and ·-
derivation of a health-based MCL of 70 ug/1. 

TRANS-1,2-DICHLOROETHYLENE . · 

. Tlie current health:based MCL for trans-1,2-dichloroethylene is 10 ug/1. The health-based 
MCL was calculated based on the toxicity of the isomer . 1 , 1-d!chloroethylene 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-dichloroethylerie was calculated. One study reported significant dose-dependent 
increases in kidney w~ights and kidney weight ratios in female rats. However the effects bf 
trans-·1 ,2-dichloroethylene are less severe than the 1, 1-dichloroethylene is'omer. The Lists 
and Levels Subcommittee concurred with USEPA's MCLG of_ 100 ug/I and recommended 
that the health-based MCL be,raised to 100 ug/1. 

FORMALDEHYDE 

The current health-based· MCL for formaldehyde is/ 0.65 ug/I based on nasal cancers in 
, rodents. Chronic oral. studies on formaldehyde· have since been conducted. A ,chronic 
bioassay in rats was used to develop a NOAEL-. The Lists and Levels Subcommittee changed 
the carcinogenicity·dassification from Group Bto Group C based on the new oral studies. 

· AGroup C classification was chosen since formaldehyde.is a probable human carcinogen via 
the inhalation route and had reported tumor promoting effects by oral exposure. A 
health-based MCL of 100 ug/I is recommended. _ 

XYLENE 

The current xylene health~based MCt is 44 ug/I. A_dditional studies ~ere- subsequently 
completed ,which were not able to replicate the findings of the stu.dy which was used to 
derive th~ health-based MCL. Minimal chronic nephropathy in female rats was used as the 

, basis for the oral LOAEL. The Lists and Levels Subcommittee recommended a health-based 
MCL at 1 .0 mg/I. 
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, 1, 1,-DICHLOROETHANE 
-! 

.. _-.J ,.1-Dic,t)io~~iethan~js ac~lorrnat,ed aliphatic hyd~OCcUQ(on which be,ern~etected:ild~ihking 
wat~r supplies, It has been.used as a chemical intermediate and as a solvent for extraction 
and. degreasing. l, 1. -bichloroethane is used in relatively' s,nall quantities. unlike its jsomer 
.11 r•2.:dichloroethane. ·l(his comppulild is one of the less toxic of the19hlorioated aHphatics. The.·. 
Lists and Levels Subcommittee classified 1 , 1-dichloroethane in Group D. Exppsure of' cats 

·.-to :1, 1-dichloroethan~i·6y inhalation:vvas _found to ·produce kidney dam~ge. A he,alth-Qaseq 
MCL 'of 46. ug/1 was derived to proteet against rerial damage; · ... . . · . · ·. .·· · .. 

. ,· . . • ! . • \ . 

METHYL TERTIARY .BUTYL ET'HER .· \ \ I ', 

· .. ·MTB.E i,s :u;secfto increase:the octa.ne rating of-,gasoline and more re~~~tiy:has been added · 
'·•· t_o gasoline to. meet the' re.q1,1_irem'erits ·of the Clean Air ,Act,. ··MTB.E production 'increased the 

·. 'fastest o.f any chemical in the 1980's arid it is anticipated to contin_ue through the 1990'.s. 
1 . 'rne }'991 us supply was 1'00 millio~ barrels per·d'3Y, anditis anticipated that both supply' 

.and demand will more than double by '19Q7. MTB~ has been io.entified in ,he ROtable water . 
in NJ at concentrations ranging from 1 to 81 ppb in a survey conducted from 1'985-1986: . 
,It has been' fount! at co,ndentrations·up to 10,000.ppl:Un private ~~lls in New Jersey.: · . -

' ' . ' ' . ' ' ... ' 

MTBE' iS cla,ssified as' a:' Group C, 'po~~ible human ~arcin~gen; by the Lists and L~vels 
. ''' '' Subcommittee.~ This is based. on the rf;lSUlts of chronic inhalation studies in rats and mice. / 

J . The developrrien(of the health-based .MCL was-based' on in_crea:sed kidriey .wei.ght seen in . 
. · su.bchronic g~yage study. A _he'-alth-bal?ed MCI,./ of 70 ug/1 was 'derived to protect from. 

h~alJ~_ effects fr0rn ',li,fetime exposure_. · . · · ; . . ' . _· . · , . · 1 · . _ 

,· 
NAPHTHALENE·. • I 

, '\ 

Naphthalene is~ ~hlt:e crystalline solid recovered during the:processing of petr'oleum or c~al 
I, :1:ar. it is releas.ed into the environhler:it by i~dustiial processes. In ,experimental a~~als, the 

.. < . principal· target tissues have been identifiep .as the· nonciHated bronchiolar epith~lial (Clara) · .· · 
,.. cen~: ari~ eye tissues. Achror'li.c }nhalation study cb)mplete,~ by NTP in 1992·concluded that . 
· there was some evidenc.e of, carcinogenic acti.vity for naphthale~e in female mi•ce· ancf no · · 
. evidence. of carcinogenicity in male mice.• . . . -· ' . I . . 

. ; ' ' . . ' . ~· ' ' . ' . 
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Naphthalene' has been shown to ~electi~ely accumulate in the Clara cells :after 'exp·osure .by 
routes· othe·r than inhalation (intra peritoneal i'njection) in .some species. Clara ce.lls are the site 
of high levels -of ·mixed function oxidas,es whic'h ar{;3 aqtivated by1 naph_thalene. · Human lung 
tissue contains high levels of mixed function oxidases which· metabolize. r,aphthalene to ' 
naphthalene oxide. The L;ists and Levets Subcommittee has classified this· coin pound as . 

. . Group C, possible carcinogen, and has derived a health-based MCL of 300 ug/1. .· . 
.. ' ' ' ' ' . 

1.1.2.2-TETRACHLOROETHANE -1 

. 1, t,2,2-Tetrachloroethane was_ once used . extensively as an· industrial solvent. and. 
intermediate but it presently has limited use since iess toxic substitutes are available. The·. 

;-. compound has been detected in . NJ surface water: and ground · water supplies .. 
· Tetra_chloroetn,ane is a kno~n toxic~nt to th_e_liver, kidney and.centra( ~ervous system ~n both 
humans and l~boratory animals. It Is class1f1ed by USE PA as a possible human carcinogen 
(Group C) since there is limited animal arid ho _human evidence for carcinogenicity. A 
health-based ma_ximum contaminant _ level pf l ug/I was derived by the· Lists arid Levels 
Subcommittee for 1,·1 ,2,2-tetrachloroetnarie to protect from liver damage arid possiQ_le. · 
carcinogenicity. , 

I 

1.1.2-tRICHLOROETHANE 

1, 1 ,2-Trjchloroethane is primarily used as a feedstock intermediate in the' 'production_ of -
1, 1-dichloroethylene. Human exposures to 1, 1 ;2-trichloroethane occur from ambient air and · 
drinking water. Possible, damage to kidne'y, lung, and gastrointestinal tract rriay 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/I i_s proposed for 1 , 1 ,2~trichloroethane 
to protect_,from liver damage and depressed immune status·. · · 

2.4.6-TRICHLOROPHENOL· 
. ,. 

2A,6-Trichlor,ophenol is prepared by the direct chlorination of phenol and was used as an 
intermediate for dyestuff~ an(:!· pesticides. · It is . often -contaminated with other toxic 
chlorinated: phenol products . including di·benzo-dioxins and· dibenzo-furans. Water 
contamination by 2,4,6-trichlorophenol results from t:hlorinationof'phenol in natuYal waters 
or secondary effluents in wastewater plants, direct addition' of chemicals to waterways, . 
. degradation products .of chemicals in water, wet and qry atmospheric fallout or as metabolic_ 
by-prod,ucts of pesticides·· such· as lindane; Workers have been .· exposed · to·· 
2,4,6-trichlorophenol ih hospitals, the ·Ie_ather tanning- and finishing ilic;JListry, and treated 
lumber .industries. · "· l . 

. I 
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Trichlorophenol is classified as a,prcibable human'carcinogen (US EPA '.Group 82~ and· has· 
been shown· to induce lymph0mas and 1.eukemias in male F344 rats .and hepatocellular 
carcinbmas and aden,orrias.inboth sexes of 86C3F_1 mice. A health-bas~d MCL of 1 ug/1 in 
drinking water was determined by the Lists and Levels Subcommittee to result in an excess 
cancer'risk of no more than one in one million . 
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A~P§NDIX,B-
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. ' ''2A"· AND "2B;, LIST CONT0AMINANTS 
ANALYTICAL METHODOLOGIES, METHOD DE:TECTl.0N UMITS\ ·PRAC.T1IGAL 

· -· ' ... ·gUANTITATION LEVELS1-AND H'EALTH~BAS.ElfLEV-EL.$Ja} . 
. . . . . . . •.. . . . 

. Method: GW . - ' . .- ·Health .. 
. Det,ection Std'. D$R. · .. ' i IM[)L .. ,-, : .:~as_e~.' 

Method . Lim:lt ·. f9..b . PQL • IMDL x5 . PQL Level ·, 

"2a'' List.Contaminant _ -. 

1. - Ethylene Glycol . NA(b) 

554.· . 8.1. · 2, Formaldehyde 

3, n-Hexan~ · .: 524.2 (c). 1 

4. Methyl Ethyl · 
Ketone . . 

.. , 
524.2 (¢) .· 4 

·. ' 

"2b" List-Contaminant 

5. 1,1-0ichloro- . 
ethan:e 

Q; :_Methyl t-Butyl 
Ethe'r · .. 

7, · Naphthalene· -· 

a. ·1 f 2 2-Tetra-'·' ' chlor:oethane 

9. 1, 1,2:-Trichloro- · 
· -·ethane 

1 Q. · 2,4,6., Trichloro~ ·· 
-phenol• . 

I . 

\ 

. ;502.1 
502;2 

· 524,2 

50?,2 
-·524.2 

\ •. 

502.2 
503.1 
524.2 

. 502.1 

. •· 

·. 

502.2. 
524.2 

. . .. : 

_502.1 
502.2 
524.2 

552 
625. .. \'·. 

0;002. 
_··0.01 
. 0,04 

. 0.3 
OJ .. 

·,, 
0.06 ' 

. 0.04 
0.1 

0.004 -
•. 

·0.02 
0.04 

0;007 
0.1 ~-
0.10 

· 0.022 
,.2.7 

1 

2. 

. 1.2 

1.0' 
( 

...... ) 

20 11 

. .. '. I. _.,. _:-"'.( ·•. ' 

· ..•. ?~<?-. 
-~ . · ~4\_- .. \:,100 ·. 

0..17 0.85 1-· 46. 

0.26 . ' 1.3 .. 1 . 70 

·. 0.40 2.0 2 300 

0.25 1.3 1- 1 

. \_ 

0.26 1.3 2 (d). _· 3 
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· .· APPENDl>C· B ,(cont'd~) 

.: 112A'' :,AND' ~'2B11 UST· CONTAMINANTS 
.. ANALYTICAL.METHOD.OLOGl'ES, ·METHOD DETECTION LIMITS, PRACTICAL. 

, . '.· QUANTITATIO~ LEVELS AND HEALTH-BASED LEVELS '{al · ' ., . I I • 

(a) MethQd' detection limits, h'ealth-b~s~ci l~vels anq practic~I quantitatipn levels are 
ef~re~sed,in tnicro~rams·p:editer ,(ug/1): ·. , . , 1 •• .,. • , . 

· , , •,, •. (' . ' : . ' _' , , ' ' . • 1 .· : , • , • ' . · C 1 · . · \ 

(b) · · Not Available: The Testing Subcommittee ~oes not recommend a method. for ethylene · · 
· glycol at this time-bec~ute of, inponsi_stent recoyery data utiUzirig recently devel<>ped ·methQd~ . 

. . A DSR inhouse project will.,address improvements in the recovery of ethylene glycol in drink-·. 
' ing ·water. \ : ' . ,, ' . J ' ' ' 

, A, . I \ ' I .. 
, ' \", I \,. 

,· ' 

( . (c)· Me~hod·524,2 modified to include target analyte. 
l' 

' '. • ' /, • • •. ; ' • • • '~ •' • I,_ • • • • •. \ • .-•' • ', ' • .- • \ • t' '· • . 

(d) "This:PQL is based ¢n the PQC.derived,abcording to procedures in the Grbund:water. ·;; 
QUfllity Standards. . ; ' ' ' >,' ' ') ' ' ' 

\., ,' ' '' '' 

(e) ·, The Testirig Sub~ommittee need!:; to fur,ther .investigat,e possible 'methods for. the analysis. 
of 2,4,6-frichlorophenol. ·. · · • · · , ' · • 

'. ,, I 
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APPENDIX C 
. ' - . . ·•. - ·, i . 

CHEMICALS REVIEWED·FOR,THE "2B';.·LIST 

Volatile Organic Contaminants 

,1. 
2. 
3. 
4. 
·5_ 
6. 
7. 
8. 
9. 

10. 
11. 

. 12. 

.13. 
14. 
15. 
16. 

Bromobenzene (a)l(b) . 
Bromodichlorobenzene .(c) 
Brnmodichloromethane (a)(d) 
Bromof9rm (a)(d) 
2-Chloroethylvinyl ether (d) 
Chlorodibromomethane (d) 
Chloroform (a)(d) 
o-Chlor.otoluene (b) 
p-Chlorotoluene(b) 
p-Cymene (c) 
1 2-Dibromo-3-, . \ 

chloropropane (a)(b) 
1 ,2-Dibromoethane (a) . 
Dibromometh.ane (a) 
l ,4-Dichlorobutane (cl 
1, 1 ,-Dichlornethane (a)-(e) 
Dichlorodifluoromethane (a) 

V . 

'I • 

' . ) 
17. Dichlorofluorom.ethane (cl. 
18. 1,2~Dichloropropane (a)-(d) 
19. 1,3~Dichloropropane (a) 

· 20. · 1,3-Dichloropropylene (dl 
21 . Ethylbenzene (aHd) 
22. · lsopropylbenzene (bl 

"23. Prnpylbenzene (cl 
... 24,' n-Propylbenzene (bl 

25. Styrene (a)(b) 
26.' 1, 1, 1,2-Tetrachloroethane (b) 
27.. 1, 1,2 ,2~Tetrachloroethane (a)(b)(d)(e) 
28. Toluene (a),-(d) . 
29. 1, 1,2~Trichloroethane (a)(b)(c)(e) 
30. Trichlorofluoromethane (a)(c)(d) 
31. • 1, 1,2~Trichloro-1,2,2-tri-

fluoroethane (c) 

I 
'' 
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APPENDIX C 
I , , .-- - \ 

1'n~raa'nics (f) 

. . , - . -. : l. . . .) - . 
. ~HEMICAlS REVIEWED FOR THE ''2B" LIS·T (cont'd) 

1 . Aluminum (g) 
. i. Antimony (B , 
3. Arsenic mm _ •. 

'4. is~esto~ (1Hjl: --
5._ Barium (1) _ :- __ • 

. · 6. -Beryllium (i) < , - , ,_: 
. 7.· Boron)g) -.· - , -
.8. -Cadmium- (i)(j) 
9. Calcium _(g) -· 

. 10. Chioride (g). -
. 11 : Chromium (l) · 

I . l 2·~ ·_t9b8t,t .·(9t·, .. :.; :: 

. '.\ 

\. 

• -13. Copper (i)' , 
14. Cyanide (i) ' 

. 15. Fluoride. (i) 
' 16. Iron (g)._. · : 
. , 1 7. Lead (i)(j) 

18,_ Lithium (g) : 
19.· Mag'nesiurri (g) 
20. !Vl~nganese. (g) 
21 . : Mer.cury (i)· · 

I ' 

·, t 

/' 

,I 

/ ' 

i· 

>r· 

. · 22 .. Molybdenum. (g) -. 
23i' . Nickel (i) · 

· , ,. 24. ·- Nitrate.· (i) · ' 
·• 25. Nitrite (i).(j) 
- 26.. Phosphate (gl: .-
27. Po~assium (g·) 
28. Selenium. (i), · 

-. '29. Silica' (h). . 
·· 30·. •- Silv~r (g) 

· '. 31., $odium (g) 
' -, ,' ' . 

__ 32-. · $ulfate (g) _. 
3~; ··_ Sulfide lg) __ 

, 3-4'. 1Telluriurn (g) 
351• _ Thallium- (i) --
36i Thoriur:n (h}' ·_ 
37. 'Tin-{g) _. 

I. '' 

.- 3:8~ Titanium (g) • -· 
39. Tungsten (fJ)/- .. 
40. 'Uranium (i), 
41~ va·nadium (g) · 

· 42. Zir:ic (g) · · / . . ', 
• • • 1 .,. 

j 
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. 1 APPENDIX C 

CHEMICALS REVIEWED FOR THE ".28" LIST (cont'd) 

Phenols/Phthalates Ck) 

1. 
2. 
3. 
4. 
5, 
6. 
7. 
8. 
9. 

10. 
11 . 
12. 

, 13. 
14. 
15. 

Butyl benzyl phthalate (I) 
2-Chlorophenoi (m) 
Di(2-ethyl hexyl)phthalate (l)(n) . . 
2,4-Dichlorophenol (m) 
Diethyl phthalate (I) 
.2,4-Dimethylphenol (m) 
Dimethyl phthalate (I) 
Di-n-butylphthalate (I) · 
4,6~Dinito-o-cresol (m) 
2,4-Dinitrophenol. (m) 
4-Ni~rophenol (m) . 
Phenol (m) 
2,4,5-Trichlorophenol (m). 
Pentachlorophenol -(n) 
2,4 ,6-Trichlorophenol 

Other 

1. Methyl tertiary butyl ether (o) 
2. Naphthalene (p 

(a) T~is,contaminant was review.ed for the ''26" list because of USEPA's intention to m'onitor' 
and possibly regulc1te th.is contaminant as per 10/4/84 correspondence. 

(b) This contaminant was monitored in the Groundwater S_upply Survey conducted in 1~81 
at sites nationwide. · 

(c)This contaminant was found in New Jetse'y drlnking water test results from the25 larges·t 
water suppliers ·colle.c:ted between 1978-1983, · · 

. . 

(d) This contaminant was able to 1be detected using USEPA analytical method 624, the 
method used by NJDOH laboratory in the. early 1980's. \ 

.\ 

l 
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APPENDIX C 

, · CHEMICALS REVIEWED FOR THE "2B" LIST (cont'd) 
- , ; - - , ·, , _: . ·, . . . I . - '. 

(e) This contaminant was chosen for.s~andard development based ori occur.ranee 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 - · · . 
trichloroethane prior to USEPA's standard developm'ent process. 

' ., ' .. 

· (f) These contaminants . were'. chosen from , a . list tl;iat. was developed based Qn. 
recommendations frcim the World' Health Organization, US EPA regula0tions and the USEPA 

. Health Ad\iisory series. · : · · · · ' · · · , 

(g) The~e C~Ataminants ,were eliminated due to consistently being listed'as>no action" 1 or 
they are only of aesthetic concern and, without current health-base·d standards,. . 

(h) These contaminants wereelimiriated due to being consistently judged to have insufficient 
. . - - V- . , . - . . . 

· data for standard development. ' · ·· · 

. (i) These c:;ontamir,iants were e.liminated because they have either Jl)rimary or secondary 
MCLs developed by USEPA. 

· (j) These contaminants were chosen for the 1'2b". list, however NJDEP,did not pursue 
· development of MC.LsJor these contaminants to avoid duplicati9n of USEPA work. 

. . ' . . . . ' ' ' ' 

, (k) These recomm'endatioris were chosen from several databases: drinking water survey of 
priority · pollutants, fate and transport of. priority. pollutants, in· publicly' owned treatment' 
facilities, and fate and occurrence .•of toxic substances in. New Jersey sewage treatment 
facilities. ' ' · 

(I) Chronic health effects have been reported for a number of the phthalates. Analytical 
difficulties at low concertrt:ration levels need to be investigated. further and have eliminated 
these contaminants from consideration for the ''2b" list.at this time. ·. ·· · 

• -.- I ', • • \. ' ··,', \ • J •, ' L. I ' ' • ('-, ,_- ', • ·• L 

(m) These phenolic compounds were eliminated from.con~ideration because they did riot 
meet the criteria .of known adverse toxic ef,fects and •significant .occurrence. 

~- . \ ' 

. (ri) These contaminants are regula~edby USE!;>A .. 
'. ; 
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(o) Methyl tertiary butyl ether, was recommended to the 112b" list. due to its increasing, 
prevalence in groundwater contamination c.ases in the vicinity of gasoline stations. 

. - - , \ . . . - . .. 

(p) Naphthalene was recommended to the 112b" list since it is a w~ter soluble component of 
kerosene, a "2a" listcontaminant mixture that cannot be regulated according to the methods . 
described in the A-280 statute. 
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APPENDIX D 

OCCURRENCE DATA FOR THE "28" UST CONTAMINANTS 
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TABLE D-1 

SUMMARY OF "2B:' LIST CONTAMINANTS FOUND 
IN THE TOP 25 PURVEYORS 1978-1984(a) 

Contaminant 
# of 

Occurrences 

. 1, 1 ,2-Trichloroethane 
1 , 1-Dichloroethane 

8 
29 

# of 
Water Supplies 

3 
4 

Min 

1.9 
. 1:1 

Max 

22 
13 

Mean 

9.9 
4.8 

(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 vvas collected 
beginning in 1978 and is current through December 1984. This data is taken only from the 
top 25 public community water supplies in the State. 
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. ·' TABLE D-2, 
" / ·. 

SUMMARY OF ··20·~ UST,CONTA,MINANTS FOUND1 

· IN PUBLIC COMMUNITYWATER SYSTEMS 1988-1993 

. -
#.of # of -Health. 
Detec- Water \, ; # of Based i 

Contaminant tions Syst. Min ·Max Mean Samples Level, 

1 , 1-Dichloro-. 
ethane (a) 63 24 0.14 4.4 1 .1 3046 46 

.. . . 
Methyl Tertiary 

Butyl Ether (b) as· 46 0.3 47.5 70 
I 

Naphthalene (c) 4. 3 0.15 3.6 1.2 · 1846' 300 

J,1 ;2,2-Tetra-
chloroethane (a) 4-' 4 0.6 2.8 1.4 2984 l 

•, 

' 
I 

I 

1, 1,Z:Trichloro-
·ethane (a) 6 6 0.2~ ' 1.03 .• 0.7 3010 '• 3 

2,4,6~ Trichloro- · 
phenpl (d) 0 5 -<0,2 42 

4 <2.8 88 l 

(a)- Since 19&8, publi~ cprnmunity water supplies have been required to monitor for a list of· 
3q unregulated c9ntaminants (40GFR l4'1AO). · , 

(b) MTBE was not included on the rist .of unregulated contaminants for federal reporting (40 . 
1 · CFR 141 .40). Adetailed presentation of MTBEdata from othersources ~ppears ,inAppendix E.. . . ...., . . 

(c) Naphthalene is listed as one of the federal ,noptional'.' unregulated contaminants (40 CFR 
· '141.40). New Jersey did not requirn, but recommended, that water systems test for the. 

"optiona)" list of 15 additional unregulated contaminants; 

. (d) 2,4,6-T,richl~rop.henol was not includ~d on the lis~ of unregula~ed contaminants for federal 
reporting (40 CFR 141.40) .. However, two surveys were conducted that . looked for 
2A,6-trichlorophenol in potable water. The first survev)was ,conducted at four treatment 
plants using US EPA method 625 (Special Watel°Treatment Study Phase 11, 1988). The second · 

" was conducted between 198~ and 1991 at five freatmentplants usir:,Q·usEPA method 552 
(Disinfection By~Products ,Project, unpublished) .. 

( 'I 



APPENDIX E 

OCCURRENCE, 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 

prE!pared by Paul Schorr, P.E. 
· Bureau of Safe Drinking Water 

New Jersey Department of Environmental Protection, 

February 8, 1994 
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OCCURRENCE, TREATABILITYAND ESTIMATED ~TATEWIDE COSTSTO A(;HIEVE A 
PROPOSED MAXIMUM CONTAMINANTLEVEL OF 70 PARTS PER BILLION 

. · . FOR METHYL TERTIARY BUTYL ETHER· . . . 
11\,J PUBLIC AND NONPUBLIC DRINKING WATER SYSTEMS IN NEW.JERSEY 

SUMMARY 
I 

This report summarizes available occurrence data of methyl tertiary butyl ether (MTBE) in 
drinking water and evaluates the economic impact qf setting a drinking water standard or 

. maximum contaminant level (MCL) of 70 parts per biUion (ppb) for MTBE/in drinking water. 

Although occurrence. data ipdicate that coricentrations of MTBE in public water supplies 
presently do riot exceed the proposed drinking water ,standard, MTBE concentrations in 
nonpublic water .supplies more often exceed the proposed. drinking. water standard ot' 70. 
ppb.· Projected costs are based on the assumption that a water supplier may find MTBE in 
the drinking water and decide to remediate the supp_ly. · 

. • • I . 

The estimated Statewide costs to achieve an MCL, of 70 ppb range from $6,000,000 to 
$50,000,000.This expenditure would provide treatm.ent for between 2000and 4000 private 
(nonpublic) wells. and from 3 to 6 public community systems. Statewide estimates assume 
that bet~een 0.5% and 1 % of private (nonpublic) wells and publi~ community systems 
would have concentrations ofMTBE greater than 70 ppb in their raw water. 

I , • 

I . , . • . ' , , 

; These costs are based on available occurrence and treatability data. Occurrence estimates . 
are based on Bureau ot Safe Drinking Water (BSDW) databases for nonpublic wells and public 
syster;ns. Neither database is representative becaus,e neither the United States Environmental 
Protection Agency (US EPA) nor New Jersey Department of Environ'rnental Protection (NJDEP) 
have approved an analytical method for MTBE and MTBE reports are not routinely filed. 
Therefore an estimated range of Statewide cost isprovided. · 

Treatability costs assume the use of air stripping arid granular activated carbon adsorption. , 
'Treatability data is derived from actual costs in New Jersey at nonpublic and public water 
supply system's that use air stripping arid granular activ,ated carbon. · 

I 

Because MTBE is a gasoline additive, the presence of other gasoline components such as 
benzene may indicate the presence of MTBE. HoWe1'{er, reports of MTBE at concentrations 
less than 100 ppb may not indicate the presence bf benzene. There are two reasons: one, 
there is less benzene 'than MTBE in gasoline andtwo; 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 niay be as high as 15%. MTBE is about 25 times mcire soluble in water than benzene. 

Concentrations of MTBE in nonpublic wells and public supplies are usually less than 5 ppb · 
and except for a handful of instances, MTBEis·almost always less than 70.ppb. Furthermore, 
in most instances when MTBE i~ greater than 70.,ppb, other gasoline components such as 
benzene have been reported. However, because MTBE is·moredifficult to remove than other 
gasoline components; water treatment pl~nts may have .to be designed to meet the MTBE 
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stan~ard. 

The number of nonpublic or public su~plies reporting MTBE ocrpetroleum related compounds 
· is noted below: · · · · · 

' I. 

Number of Wells/Systems from 1989-1993 
Reporting: . 

---~ 5 ·----- . ' ----------

MTBE 

'Water Supplies: · 

No11public wells · 120 

·Public noncomrnuriity '50 

Public community . 60 

I 

petroleum 

530 

New Jersey and USEPA have legislated the clean· up of petrbleum/gasoline spills and 
prot~c:tion of drinking water supplies .. co~i,eque11tly many spills have been cleaned Gp and 
mariy contaminated nonpublic wells and some·public commuhity systems have been treated . .•' . . I .. . , .. . . , . '. ., 

. or replaced by water main .extensions. To date, at least six public community water systems 
and 'about 600 nonpublic wells with MTBE or-petroleum compounds have. been rem~diated. , · 

Presently tlie BSD\JV considers MTB'E an unregulc1ted organic;· as suc:h; a health effects level 
of 5O'ppb is provided for guidance. 1 , · • • • · · 

'Because of these past. actipns, fdture Statevvide costs to comply with an MTBE drinking 
water standard of 70 ppb maybe ,at the lower end of the estimated rang~. .\ . . . .· 
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GASO;LINE IS THE MOST PROBABLE SOURCE OF MTBE .. 
·~ • j 

MTBEbecame commercially available .in the United Stat~s after 1979. MTBE is used almost 
exclusively as an additive in gasoline production to reduce carbon monoxide and hydrocarbon 
emissions during combustion. The concentration of. MTBE in gasoline may vary by 
manufacturer, region and season from 3. % fo 15 % by volume. A concentration of 11 % py 
·v9lume corresponds to 110,000 parts per million (ppm) or 11 0,00Q,000 parts per billion (ppb). •. . , . , . . 

MTBE has been found in groundyvater • and associated · most frequent.ly •with leaking 
underground gasoline or ind.ustrial storage tanks rather than surf ace spills or contaminated 
siir. Since underground storage tanks have been regulated for a number of years, the worst 
contamination cases are believed to have been· found. · 

MTBE SOLUBILITY IN GROUNDWATER 

MTBE is very soluble in water. The solubility limit in water is 43,000 ppm or 43,000,000 
ppb. This is much mo(e than benzene, toluene, xylenes or other gasoline components. ·In 
addition, MTBE increases the solubility of thes.e other components in water. · 

. . ' ' 

(al Garrett, 1986. 

· S~lubiHty of Selected Gasoline Components In Water (a) 

Component·. 

Benzene 
Toluene · 

, m-Xylene 
MTBE 

mg/I or ppm· 

1,780 
515 
170 

43,000 

./ 
In New Jersey, concentrations of MTBE in wells have been reported· as high: as 40,000 
ppb. This is 1000 times less than the solubility limit. Most of the reported 

.. ( 

concentrations of MTBE in wells were less than 10 ppb. In almost all instances, when -· 
-MTBE was greater tha:n 70 ppb, other gasoline constituents such as benzene, toluene and 
xylene or other regulated solvent~ such as trichlornethyl_epe were also present .. ·. · 

DATABASE DESCRIPTION· 

The databases searched for MTBE are not representative and may be skewed for, a variety 
of reasons. There is no approved USEPA analytical method for MTBE in drinl<ing water 
arid no USEPA MCL. . Consequently, purveyors and laboratories do not routinely report 
MTBE data. MTBE, however can be detected using USEPA method 524.2. l·f MTBE had 
been detected, a laborptory 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 contribute to underreporting occurrence. 

- • I , • 
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On the other .hand, MTBE data was WPically\ reporte(i as part' of an investigation of a 
gasoline/fuel spill or leak. lfa number of wells had,been affected by .the spill, the · 
occurrence would appear to bei higher than in other areas. Consequently, MTBE data has · 
_not· be.en collected uniformly nor at a required frequency: . • · · 

. I 
. ) . . . . . . . . . . . . . . . 

~SOW P~BL_IC ~ND NONPUBLIC WATER SUPPLY DATABASE 

BSDW routinely collects compliance monitoring reports from all public wate{ syst1;1ms. In 
• addition, on occasion since 1989, BSDW received reports of MTBE. All of this data has 
been entered into a public drinking water quality dat~base,. · · · · 

:_ , ._ -- . i ,' - , , , .' _· , .· . , ,._, - ( , '"·, I, . , _·, . , .i ," - - , , 

· BSDW has also collected nonpublic ·watersupply data.· On occasion, since 198~, outside. -
agencies such as lopal,health departments have $U~rnitted laboratory reports of private 
(nonpublic) well te_sts to the BSDW. Recently, these laboratory reports have been 

. compiled and en~ered into.a 1nonpublic drinking water database. . ' 

DATABASE ANALYSIS 

Occurrence was estim.ated to develop. statewide treatment costs. Both database~twere 
searched and the ·results analyzed; Table F2 and Addendum Tables 2a ahd 2b 
summarize the results and identify cOunties and_ municjpaliti.es Where MT13E\ was reported .1 

MTBE was reported in the nohpl,Jblic database in about 10% of wells sampled and 10% . 
of those wells or 1 % of the total had concentrations greater than 70 ppb. Similarly, ' ,) ' . ' 

about 60 public community supplies reported MTBE. There are an estimated 400,000 
no11public (private) wells and 630 public community supplies in New Jersey. By . 

. extrapolation, one percent of the total or about 4000 nonpubli-e vvells and 6 public 
_ community supplies might have more:than 70 ppb MTBE. _ , ·.. .· ·_ 

' . ( 

- . . ' . . ( ' ' 

.. _ Since th_ese databases may not be representative, other sources of informatio'n were 
checked. Staff from Atlantic and'Qcesm County Health Departme'nts. and from NJDEP's · 

· Bureaus. of Underground Storage Tanks, Environmental Claims Administri:1tion, Wellfield · 
' Remediation and Communications in the Hazardous .Site Hemedi.ation. element were 

consulted. rable E~3, E-4 and E-5 summarize data made available to us from Ocean· 
Cot,1nty, EnvironrnentalClaims ·and WellfieldRe.mediation. . \ \ 

' / 
\.. . . . . . I. ·. • 

· . A random check,6f BSP\fll and Bureau of Site Remediation-\1\/eHfield Remediation 
(BSM-WR) entries indicates that as much as 10 % of data reports ih those two files may 
pe duplicative. However, sufficie.11t time was not available to check each ebtry . .For all 

· these reasons, the number of wells that might have been affected by MTBEwas . 
·estimated to be 'between 0.5% and··1 %·of ali wells. J · .- ',. ,. ,, , 

OTHER SOURCES .OF DATA .. 

·1 
\" 

N.J. regulates discharges more stringently than the. Federal government. Any discharge 
of a regulated cherTljcal of any quantity by any person must be reported. The New· 
Jersey Spill C6rnp·ensation 'and Convol Act (N.J.S.A 58:23.11 et.seq.), the Discharge • 
Control anp Containment Act, the N.J. PollutionDischarge Elimination System and Clean -· · 1 

Air statutes generally. require that releases bei reported to the NJDEP Hotline; · · 

. E-8 
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6.09-292-7_172. Staff at the Bureau of Communications and_ Support Services/ rep'.ort 'that 
between 750 and,J 000 incidents are reported eac_h r:nonth. , · · · , · , 

. , . . .· ·- . - . I. .·1 , : •. 

All information is data managed but only stored for about 1 year. Incidents involve 
possible discharge of hazardous chemicals to air, water or land. Of the 9000 to 12,QOO 

· releases per year that are reported, petroleut'n or gasol-ine products-are likel\i 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 N~DEP Site Remediati'on 
Program or to a lo~al health department and one fourth have had no action taken .. 
Incident reports are not· specific as to the source, quantity o'i: type· of ~ontamir:iation; It '·· 
could involve spills, traffic accide_nts; or underground tan.ks. ·Therefdre one can nqt readily .·. 
determine the type·of incident <)r if MTBE might be invol_ved. · 

, ( 

In comparis'on a receht Federal report on hazardous material releases from transportation 
spills recorded a total of at;>out 60,000 incidents from 1981 to _1989. · 

Staff at the Bureau of Underground Storage Tanks report that the number of gas stations 
in New Jen:;ey has decreased from an estimated 75,000to about 35,000. Of those, 
·about 8,000to 9;000 gas stati'ohs are uridertakingsometype·of remediation because'of . ·. ./ . . . ' 
leaks. There are ai:, estimated 900 acti've cases: Monitoring ·results are ·not data .·_. 
managed. 

Staff.in the Environmental Cl~irns Administration report that about 2600 claims have been · 
filed in 1993. About 25 % are for contamination with petroleum ·products .. Another 25% 
of the claims h~ve, reported both hazardous and petroleum products. the rer:nainder of 

· th~ claims have hazardous wastes without petroleum· produ.cts. For many of these. claims 
a responsible party has not been determined. T~erefore the. source has no.t been 
identified. Specific chemicals are not data managed. Monito~ing results are not data 
managed. 

•. . .. • I . . . . . 

Staff in the BSM~WR have been involved iri about' 140 contaminated welWeld cluste~s 
with an estimated 2800 Contaminated wells. Benzene, MTBE, or· petrole.um hav.e been . 
associated ~ith approximately 30 of. those clusters where anestimate,d 380weUs were 
affected. · ,Sources of oontamination have ranged from_ leaking underground ga·s·oline. 
storage tanks to backyard spills of·Unde~ermined amounts of gasoline. Monitoring results. 
are data managed. Tables E-6, E-7,·E .. 8 and E-9 selectively summarizemonitoring data at 
specific sites. BSM-WR maintains lists of Current, Potential arid Closed cases in Nevv . \ 
.Jers,ey. , · 

. . . 
MTBE ATTENUATION IN -GROUNDWATER 

The attenuation. of MTBE by a'factor of as much as 1,000,000 seer:ns to. occur. 
Concentrations of MTBE ifl 'groundwater.have tieeli ,reported as high as 40;000 ppb and 

. as low as 0:5 ppb. If the solubility limit in water is 43,000 ppm or 43,000,.000 ppb, then 
a groundwater concentratiori of 43 ppb is ~quivalent to attenuation by 89.~-999% or_ a • 
factor of one million. This.attenuation may be-attributed to dilution, vol~tility, adsorption>-

. . - ' -, . . . 

chemical reaction or biological degrad~tion. Movement of MTBE in grouhdwat_er·seems to , 
be c.ontrolled by its high solubility. It has been suggested that a:.groJndyvater plume of · · 

' ·. , . ' . ' 
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•,• . . :. ·. . ' . . ,, ,'. . . . ·. ·;, . . ... 

MTBE may move differently than a plume of other gas?line compbnents. 
. , .1 .. 

. ' . . 

' MTBE TREATABl'LITY: · 

·. \, 

/. ' 
·!' . ' . ' . ' 

·,.,,:-' 

. <_ MTBl;is trea~abi:e with air-stripping _·a~d gran~l~r activated ··carbon. However the high · . 
. solubility of MTBE in·water makes treatment difficult .. Tables E-6, F7, E-8, aild E~£f . · 
. provideitreatabi,lity data derived' frdm NJDEP operations for. ~ir strippers and GAC units. 
Both 'techniq,u~s have been us~d !n public''and nonpublic supp)if;!s.,.. . ·. ·. ·. 

. ' ; ... · ·' ' ,' ... : ( . . ' ' . ' .. 

·, I If gasolin~ constituents such as be~z~ne dr other reg~lated soiveri,ts are 'fou~d, then the L 

. · water i;:oncenvation and the MCL w}~I- d_~!ermine whi~h corppoJ1~.~t i~ th_e most -
. d1ff1cultto remove .. B'ecause MTBE solubility Is. greater .and the volat1hty I~ less tharn 
· benzene, MTBE concent~atiohs are likel_y to control design criteria; 1 • 

.' . ,• , ·•. ' ·. . ... , ,, ' : . ; . ' -.. . . • '. I,.. . ,, , . . . . . . . . , ' \ . . . 

The following findings are based 'on data from .. NJOEP\ .BSM-WR files. BSM-WR presently 
monitors point of entry granular activ_ated carb.on canisters, "Lowry" .and shallow ,trav,'air · 
strippers. ' ' ' . ' (' , . . . . ' . . 

( ' 

( _ · '.' · ' Air Stripeers · · 

. Actual 1~r..B'E' i'~~oval effici~ncies f~r air st,ripp'ing ar~ comparable fo ma~ufacturer' s ,·· . 
·. pJedictions:, A typlc:al treatment unit 'may have ~ater· cascad_ing .down af 10. · gallons per 
· minute and •air blown up·,at about 150 cubic feet per minut.e.· The afr to water ratio. is · 
. about t20: L S~e Figure land 2:for man~_factu~efs' ~quipment and _treatrhent' . . , _ . 

specifications. An average of-50% to ~0% MTBE reduction, may be· achieved- after one 
pass throug~, a single tray·aer~tor. Fpur trays are needed to,achieve, a 90% reducti·on in'· 

.•. MTBE; In comparison, pe11zene r~ductions of,90% c~11 be achieved with a single tray .. 

. ' aerator; . . ' ' . , ' ' : ' . 
i . 

, Gr~nula~ Activated.· Ca;rbort Adsorption ' . 
1 ,, • 1 ', • •. • , ) 

The solubility and s·ize of-the MTBE molecuJe make if rno~e difficult to adsorb especiaily 
, wheh smaller and more volatile organics· are p'reserit ... Granular activated· carbon cJn ·, ... 
adsorb 100% of influeri't MTBE. · Ho.waver ''breakthrough" 'which is considered a change , I. , , -· ,.. " . . . , - , . 

· from none detect.able to detectable. concentratidl'ls> may odcur-afte.r several weeks) ih 
s.tancfard GAC con-tactors that are desig6ed to last 6 months to--a year. Breakthrough ·can 
occur when the t'ixed volume of carbon in the canister becomes saturated with organics ... 
The rate Qf flow; the raw wat~r concentratiqh' of MTBE; the presence of qther 'adso1rbable 

,, compounds and the amoqnt of carbon will detent11ne tr,e,,,time to brea~through. Monthly. 
.. monitoring results in Tables E-6, E-7, and i;·-a shpw if breakthrough has occurred. · 

' , . . ... _ ' . . . . , . . ' . ' ' ' , ... .' ' '\ ,· . . ' ', 

It raw water concentrations of MTBE excee,ded · 1 OOQ ppb, a, single-tray air stripper ., 
1· . 'follbwed by two 1' .5 cubic feet granular .. activated carbon canisters would not l?e. . . 

·suffi~ientto prevent MTB~ from increasing above 70 ppb within ,one rriont~. Additi.onal air 
strippers-arid GAC;cani.sters wouj!=f be,needed. ', , ' . '' •, I ' ··. ' - ' ' ; ' •. . 

• • ,, ·1 - • . ' • • , • ·, .... . ··1 .. 

'. I . •, ' . ' , 01 __ , , •. • , , , I ' i, , , ,·., · ' •,, ·, . . , . : , , ; •. 
1 

, . . , ·:, • J' • ' • ' , , ' , \ , • , •. ' 

It raw Wijter qoncentrations of MTBE. wert3 less _than 90 ppb then two GAC ca~is~ers in 

. \ 



series have been used successfully to redu~'e MTBE to nondetectable levels. Once 
detectable concentrations were observed after the first canister, it would be removed and 
the second car;iister w0uld take its, place. A new virgin carbon GAC canister would .· . 

. become the second canister. In residential applications breakthrough could occur in 
weeks or months. 

Packed Tower Aeration (PTA) 

Packed tower aeration systems are used at public community water supplies and have 
been designed to reduce Concentrations of MTBE from 200 ppb to none detectable. Table 
E-9 summarizes data at one New Jersey public community water supply. Figures 3 and 4 

. provide monthly data for r~ductions .for MTBE and other organics at that facility. 
I 

UNIT COSTS 

The gesign of a treatment system considers both construction and operating costs; "An 
air stripper will have higher construction. costs and lower. operating .c0sts than granular 
activated carbon canisters. An air stripper followed by two carbon canisters in series 
appears'to pe economical for raw water concentrations from 50 to 150 ppb. Treatment 

· can achieve nondetectable 1levels, presently less than about 0.5 ppb. If raw water 
concentrations are greater,then air strippers providing greater contact time are 
recommended. If raW,water MTBE concentrations are lower, then GAC canisters n,a_y , 
suffice. 

· .The following cost estimates are_ based on 1experience of the NJDEP~SM-WR and the 
BSDW. Cost estimates assume a 10 gprri point of entry (POET) device for a nonpublic 

,well, 50 to 100 gpm POET for a noncommunity system and 694 gpm f1 mgd) PTA for a . 
public community ,system. · 

Point of Enlry Treatment (POET.): Air Stripper 
) 

The· estimated cost of purchasing a one tray·POET air stripping unit is about ~4000 to 
$6000 (1993 dollars). If this unit canno,t be installed in an existing building, such as .a 
basement, shed. or garage, then the total estimated cost fo house the unit may be as 
high as .$10,000. Operating costs for a stripper are about $0.35/da¥.for blowers.• If the 

• unit is housed outdo~rs then operating costs for heat, 11.ght and fans may come to · 
$2/day., . 



. : - ' 

.P<>int of Entry Treatment (POET): 
•. Granular Activated C~rbon. Canister 

I . ,. ) -·1 

A granular activated carbon treatment system is likely to consist of two GAC canisters in 
series with a monitoring tap in between. l"he estimated cost of installing the $ystem is 
about $1 500 ( 1993 dollars). Each .canister woul.d have about l. 5 to 2 cubic feet of · 
. I ' ' .· I ' • ' • ' ',' 

· granular activated carbon. Carbon replacement would cost a minimum of about $165 
1and Jou Id iriclude disposal. Mon'itoring' costs could be as much as $400 per year il 
samples were taken -quarterly ata ,cost of $100/sample. · These syste~s are most 
ecor:iomical if canisters canla~t at1least six months; 

Water Main Extensions 
'' . ' . . .. . .. ' / '.' . '' '~ . . . ' 

POETS have been considered interim treatment solutions until a water line is extended to 
the area. Water line. ,extension costs may range fmm $20,000 to $90~000 per we'll 
(1993 dollars). These estimates ~re based on NJ_DEP costs to install mains to s.eyeral gf _ 

· the contaminated wellfield areas. A typical project would be designed and bid by a ' · 
municipality according to NJDEP specificatic,ns. · ·· ' 

Packed Tower Aeration. (PTA) 

Packed aeration towers to remove volatile organics have been installed by more than 30 
public community water supplies in New Jersey. Some have beeri in operation for more 
'than ten years. E~timated costs ( 1 Si.93 dollars) provided by the BSDW and BSM-WR rarige 
from' $300,000 to about $1,000,000 do_llars per million gallons of treatment capacity. . 

. PTA c:'an re.duce MTBE inf.luent concentrations as hfgh as 200 ppb to nondetectable 
concentrations1 in treated water. ' • , • 1 

' ' 

Related POET Processes 

-If a POET air stripper or a GAC unit is installed,the· BSM~WR may provide an uhravi~let 
light or a ch,lorinator to disinfect the water:. ThJs will increase the inJtallatidn cost ·. . 
between $650 and $2090 (1993,doHars). The operat,ing costs will also increase by as __ 
much as $35/month for a chlorinator. ' · 

STATEWIDE CO~T' ESi"IMA TES ( 

Table E-1 presents the statewide high and low conceptual tost estimates to achieve· a 70. 
~pb MTBE st_ahdard. Site speci~c,studies would refine concept costs and provide. 
feasibility costestimates. ·· · · ) - .• · . _ · · 

. . ' . ! ' ' . . . ' ' 
The· unit _,costs combined. with occurrence data prov,ide high and low cost statewide 

-· estimates. The high cost estimate ( 1993 dollars assumes): ,,, · · · 
>. ; • • J ' , I 

'\ 
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1. 4000 nonpublic welJs with an air str:ipper and ·2 GAC canisters .at a cost of $11,500 
each; 

' . , . i 
2. 13 noncommunity public systems with several air strippers and,GAC canisters at a 
cost of $50,000 each; 

, , 

3. 6 public community supplies with a packed tower, aerator at a cost of $1,000,000 · 
each. 

The low cost estimate (1993 dollars) is for: · 
. ' ' . ' .. ·' . 

1. 200,0 nonpublic wells with 2 GAC canisters at a cost of $1500 each; 

2. 6 noncommunity public systems with several air strippers .and GAG c.anisters at a. cost 
. of $30,000 each; · · · · 

"' , . ' . -

3. 3 public community supplies· with a packed tower a~rator at a cost of $1,000,000 · 
each. 

CONCLUSION . 

Estimated statewide costs forr~moving MTBE from public and nonpublic potable ~ells 
range from 6 fo 50 million dollars. This would remediate an estimated 2;000 to 4,000 
nonpublic wells serving an estimated 6,000 to 16,000 people and not more than 6 public 
community supplies each serving about 19,000 people. 

Because the state and counties have been addrE;issing the most significant source of . 
MTBE, that is leaking underground gasoline storage tanks, the number of additional public 
and no_npublic wells found to contain MTBE is likely to be less than the high estimate. ' 

I ':,.._ ' 

As of 1993 there were between 50 and 40Q nonpublic wells that had reported .MTBE 
alone or in combinatiqn with regulated organics. · Five of these wells use air stripping and 
GAC systems to trea_t raw water MTBE concentrations greater than 1000 ppb. Additional 
treatment would be needed at each of those sites. The_ remaining sites may. not need 
additional treatment since raw water MTBE fevels are less than 70 ppb in most instances. 

Public community wells are not likely to be impacted, since MTBElevels are Ukely,to be 
less than 70 ppb and the presence of-regulated oqJanics would' have trigg.ered a· ' 
reg~latory response. To date, one public community system has been designed specifi-
cally for MTBE. · Up to six other· public ,community systems are removing MTBE along 
·with other regulated organics. · · 

However, if a public community water supply has only.MTBE, th_e owner of .that'supply 
may abandon the well rather tlian treat, since treatment costs may appear to be 
prohibitive. In that instan~e,the decrease in overall availabi.lity of water supply for that· .. 
area should be take,n into account. · 

\ 
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'' 
TABLE.E~1 , 

' '' STATEWlbE CONSTRUCTION COST E$TIMATES · .. 

F'OR,TREATING MTBE TO 70 PPB 
, , . , ' ,. . .. ,I 

' ' 

I . 

I • • , • 

HI~~· COST ESTIMATE:, 

· · ,Nonpublic wells . · 4000 · ·x, f1i ,5·oo - $46,odo,ooo. 
(air stripper & 2 9AC canisters) , 

'\' 

' > ' ' \ 
·.r" ' ' '' ' 

Nontransient nonc~mmunitY weUs .. ,' . '\ ': 

Pu,blic n~CO!llmunity 
/,,•' I ' • 

.. · ,systems 

Public. community· ~ystems. . · 

HIGH ESTIMATE6·TOTAL 

J . • ROUNDED, 

\. 

= -not known 

13 X 
, ' 

. $50,000 = · /$650,-000. 
I : 

• 6 x$ t ,6,oo;ooo = 1: _$6;000~000. 

· ,$52,650,000. 

$50,000,000.~ 
, I, 

· LOW cost ESTIM~ T~. 

Nonpu~lic yvells 

. '· :,, · · (2 GAC, cani~ters) r 
' ' Nontrani;ierit noncommunity' \ll(ells .· 

. , ·\. ' 

',' 

. . · Public nqnc9r11.munity · • · 

'. Public conimunity. 

,LOW ESTIMATED'TOTAL•· 
' •• ' • I 

ROUNDED 

'' !' 

' ' ' 

.. 2000 X .•. $1,500 - $3,000,000. 

I 

.not known· 

6 X $,30,000 =, . ·$1.80,000 . 

3 x $1,000.,000-= · $3,000,0QO ... 

$6, 180,000. 

$6;000,000: 

' \ 

\ ' 

, ) 

. I' 

·, _,,./ 
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TABLEE-2 

BUREAU OF SAFE DRINKING VVATER. 

PUBLIC and NONPUBLIC WATER SUPPLY SYSTEMS 
. . . 

. 8EPORTING METHYL TERTIARY BUTYL ETHER 

.System, 

Public Community (a) 

Public 
Noncommunity (a) 

. . . 
NonPublic Well$ (bl 

. Number of Systems with 
Reported· Concentrations of MTBE. ppb 

> 1 000 < 1000 < 70 
, &>70 >10 ·, 

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

0 

·o 

0 

\ 

0 

0 

6 

2 

0 

17 

<10 

. I 44, 

53 

35 

(a)· There are approximately '630 public community $YStems and ab~ut 1300 public 
nontransient nonc,ommunitysysterns in New Jersey. In addition to the file maintained by 
the BSDW for compliance with the Safe Drinking Water Act, the BSDW maintains a file . 
that contains data collected by BSDW personnel. The data presented on this,table was 
collected between 1984 to 1993 and also includes this noncompliance data. There are 
about 58,000 entries for ·specific chemicals in this database. Most of the entries are' from 
compliance monitoring. MTBE data were input whenever it wa$ reported; The database 
can not be considered representative far statistical purposes. Table E-2a lists locations 
and reported concentrations. 

. . , 
. (bl There are an estimated 400,000 nonpublic wells in New Jersey in 1993 .. T~ese wells 
' serve private r~sidences .. This database contains only results of spe<;::ial investigations of 

the BSDW or re!:iults submitted to the .BSDW for eval.uation from 1982 to. 1993. TheJe 
are about 11,000 entries for specific·chemicals in this database. NJDOH and NJDEP 
laboratories crnd two private laboratories have reported MTBE results. At this .time there . 
is no certified method or'MCL fo'r MTBE. The. database can not be considered ' 
representative for statistical purposes. Table E-2b summarizes locations and reported 
concentratiol')s. · , · · 

KEY: 
< .is the. symbol for LESS THAN 
> is the symbol for GREATER THAN 
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tABLEE~2A. 

PUBLIC WATER/ SYSTEMS REPORTING IVITBE (a)• 

'NUMBER OF·REPORTS ( ·· 
TOTAL 

·. 1 ANY 
CHEM-

. . COUNTY · , r ICAL 
MUNICIPALITY 

BERGEN 
' MAH'fVAH '1 

CAMDEN 
CAMDEN CITY l 

. CUMBERLAND 
MILLVILLE l 

ESSEX 
LIVINGSTON 1 
MONTCLAIR '1< 
SO.ORANGE. 1 

GLOUCESTER 
· GREENWICH 1 

HUNTERDON 
CALIFON•. , . 
Beginnings . 1 ' 

CUNTON 2 
Edna Mahan.· 1' 

LEBANON: 
First Step 1 
Dominick's 1 (·) 

FLEMINGTON · 
Presc:o Food,s. •,' 1 
Trenegar 'l 
Darts Mill D 1 

HAMPTON 
, Hunterdon HI 1 

MTBE 
&ANY 
CHEM 
ICAL 

1 

1 

1 

1 
l 

/'. i 
I 

L 

ONLY 
.MTBE 

1 

1 

2 ', 
1 

1 
J.' 

.. l · 
1 
1 

1 ·, 

.-' 

. -E-16 

. CONCENTRATION MTBE (ppb) 
HIGH · ,HIGH . 
WI ONLY 
OTHER MTBE LOW 

2.0.· 

0.8 

0.4·· 

1.0 
3.0 

1.0 

0.7 

16.4 ... 1.0 
2.5 

0.5 . '-;'_ 
0.5 

0.8 
0.5 
0.5 

0.5 

I, 

I 
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TABLE E-'2A (cont'd.) 

PUBLIC WATER SYSTEMS REl>OR.TING_ MTBE (a) , 

NUMBER OF REPORTS - ( 
r · TOTAL MTBE ONLY 

ANY . · &ANY · MTBE .. · . 
·. CHEM- CHEM 

COUNTY ICAL . ICAL 
-MUI\IICIPALITY -_-.-

READINGTON 
Headington Farm l 1 

STOCKTON ' 
, 1 ' 1 

- :- I TEWKSBURY· 
01,dwick Unit · l 

MERCER,,_ 
HAMILtON 
GARDEN ST ATE 1· 1 

HOPEWELL 1 1 

CONCENTRATION MTBE (ppb) 
HlGH. HIGH. LO~· 
WI. O.NLY . 
·OTHER· MTBE 

0.5 
, ' 

0.5 

·o.s 

; 0.4 

0.2· 

. MIDDLESEX 
CRANBURY 
RhonePoulenc 1 .1 . 11 0.5 

OLD BRIDGE . )_ 

,. 

.Jacoma 3 3 0.5 

PERTH AMBOY 
N.J. Bell 1 ,- 0;5 

SOUTH RIVER '! 

Harris Steel ·. 3 3 0.5 

MONMOUTH. - , . 

ROOSEVELT 1 , 1 ) '0.'1 

-- ,MORRIS 
. CHESTER 

N:.,J.Bell 2 2 .0.5 ·, ,· 

·DENVILLE 1 2 
·, ' ( 1.2 

r 

&17 

, ' -
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·. TABL_E E"'.2A (cont;d) 
. ' ,'\ , 

pus,u.c wATE~ svsr1:1v1~ REPORTING ~isE .<a, 
. _: NUMBER-OF REPORTS · ·. ·. 

TOTAL MTBE ·· ONLY 
· .. CON.CENT.RATION MTBE (ppb) · . 

:.HIGH- . ·HIGH · LOW .· ... ·'. 
' . , .ANY &ANY MTB.E 

·. c· H;EM- CHEM · --. r· 

COUNTY· , . ICAL' ·1,CAL 
-- MUNIClPALITY 

,· ,,•. 
- ' " 

F_LORHAM Pl( 
·-.-Exxon R & E 3 

. (. 

JEFFERSON. : . 1 . I , I 

. I 

MAQISON. 

·MENDHAM. 
· ' Sister · · · , · 

2 '?-

• . • • ! • l 
. . \. 

\ 
'. MT.ARLINGTON 1- J 
•··Mr.ouvE·. 1 . .1 

- , ROCKAWAY TWP1 

. ROXBURY-TWP 1 ' . . . . I 

WASHJNGTON .. 2 
Long .·_ · ,2 

.. ·OCEAN. 

( . DOVER I •• 

Raymer· 

POINT PLEAS 1 t· 
. I'_: 

't ·SOMERSET. 
· · BER~ARDS -_. ;\ 
· _S_t.Johns Wat .1 

\ .. 

j. 

, 3 ·. 

1. . 
I 
I 

' 1 

3_ 

·2 

.2 
2 

1 ' 

E-18 -

wf ··. ONLY-.- .. 
OTHER .MT-BE . -.--

·,. 

l.1 

:9-,0 . · 2.0 · .. 

·.- -p.5 
'3,5 . '1,ij • - . 

0,8 l .• 

. ,, 
. { _,, 

47.5 
I ... 

. -3.a: 

. 0.5 . 
0.5· 

: '0,5, . 

•·o·.s-

1 "-...'. ,-

· I 

, \ 

' I 

·., 1 

\. 

·l 



TABLE E-2A (cont'd.) 

.· PUBLIC WATER SYSTEMS REPORTING MTBE (a) 

. NUMBER OF REPORTS 
TOTAL MTBE ONLY 
ANY &ANY MTBE ' . CHEM- . CHEM -. - .. 

COUNTY ICAL ICAL . 
MUNICIPALITY 

BRANCHBU.RG 1 1 
Wilson Fiber l 1 . 
Wilson 1 1 

BRIDGEWATER 
Bridgewater 1 1 
Health 1 1 

FAR HILLS 
Country Club 2 2 

FRANKLIN 
Little Learn . 1 1 

Hlt.,LSBOROUGH 
Bridgewater ·l 1 

SUSSEX . I 

ANDOVER 
LAKE LENAPE . 1 I 1 

HOPATCONG· 
.HIGHCREST WT 2 2 

SPARTA .. 1 1 
SPARTA 1 1 

UNION 
MOUNTAINSIDE 

· Echo Lanes 2 2 
MURRAY HILL 
Electrical 3 3 -

RAHWAY . 8 ·. 8 

E~19 

. . 

·. CONCENTRATION MTBE (ppb) 
HIGH .· . HIGH LOW 
WI· ONLY 
OTHER, IVITBE 

0.3 .. 
0.5 
0.5 

0.5 
0.5. 

0.5 · 

o:5 

0.5 

·2.0. 

0.8 0.7. 

i 1.0 
·4.5 

0.6 

0.5 

. 35 0.4 

\, 
'•• 



· TABLE E-2A ·(cont'd.) . . ' . . . . 

. PUBUCW4TERSYSTEMS REPORTING MTBE(a) :: '· 

,·.NUMBER.OF REPORTS .. 
. tOtAL. MTBE ONLY · 

. ~CONCJ;NTRATION ivlTBE Jppb) ·· , ' 

. , COUNTY.,. 
.. MUNICIPALITY 

I ,·. 

. . 

· .. ANY .. &ANY MTBE .. 
CHEM-· -CHEM· ·· · 
ICAL ',. ICAL , . 
-:---, ~-

. HIGH ,·HIGH. LOW . ,I 

. Wl ·.ONLY 
OTHER MTBE. 

i . 

WARREN · 
' · .WHITE . 

, · · Lamplighter· ·. : 1 1 0.3 
'. I . 

. '(a): Th.is d~tabase' consi~ts of all 1,com'pliance · data from con,munity and; · 
_noncon,munity public ,Water-supplies from 1984 to· 19~3 for aH requir,ed ,' · 
. monitoring: ·'Noncompliance·data\iricluding·MTBEreports provi~ed sir\c.e 1989 
have beeri '·entered imo the database. Privat,e lab #20071 li~s reported most of the · 
data along with NjOOH-lab and private-lab#. 20044. There are aQout 58,909 ··. . . 

. (' . .' . ' ' ... 
chemical entries for 6.30 pub'Uc community an~ about 1300 public.noncorrimunity . 

. systems. . . . ' . 

_.I, 

I 
./ 

. \ 

1' 

I > 

·.1 . 



TABLE E-2B 
- . 

NONPUBLIC WELLS REPORTING MTaE (a) . . ) 

NUMBER OF WELL REPORTS 
TOTAL MTBE 

.- CONCENTRATION.MTBE'(ppb) 

COUNTY'-
MUNICIPALITY 

MIDDLESEX 
SO.PLAINFIELD 

MORRIS 
JEFFERSON. 

ROXBURY 

WASHINGTON 

. PASSAIC 
WAYNE 

ANY &ANY 
· CHEM- CHEM ONLY 

ICAL -iCAL ·· MTBE .. 

99 7 3 

2 .2 2 

139 - 3 0 

18~ 17 11 

14 1 p 

WEST MILFORD 128 .· 28 21 

571 58 37 

HIGH HIGH 
.MTBE .W/ , . ONLY 
>70. OTHER MTBE LOW.· 
PPB 

0 4 2 1 

0 <1 , < 1 <1 

0 1 <1 

0 . ' 7 5 0.1 

1 ·. 600' 

5 800 600 ! <1 

6 

(a) The data was collected by the .BSDW or by local health departments as -part of 
r contaminatio~ investigations. None of the data was collected as part of compliance 

monitoring; The data.base contains reports frJm 1982 to 1993 from 18 counties. It· 
includes about 4500 wells and 11 ,000 .chemical results. The MTBE .results w'ere reported 
by four laboratories (lab # 20044, #11149, 77166, 14116). All MTBE sample results 
were collected between 1989/arid 1992. All MTBE samples results outside of Passaic 
County yvere < 1 O ppb. About half of those samples with MTBE only reported < 1 p·pb; 

. " ,. 

KEY: 
< -is the symbol for LESS THAN 
> is .the symbol for GREATER THAN 

E-21 
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TABLE E-3· 

. OC.~AN coµNTY HEALTH' DEPARTMENT 

·· I N,dNPUBLIC WELL COMPLIANCE DATA' r · · 

'·.· . Estimated. Number of Welis with -
E$1:imated Concentr~tion of MTBE, ppb (a)' 

t I - ' I • • • ' • • • . . . . - ., 
. _,__. -••••••••••, . •• .•••••••••·••••••.· x'•••.· ,, .•••·•••••· 

>1000 ,· <1000' 
&>70. 

<70 <10, 
: >1.0 · 

. ( 

,............... ·1 ------ ----' ------- ' ' . 

. _. NonPublic w~lls' _ '· 
·: estim~ted* · : · _ ,:-'-· · 97 65. 

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

,r- , . ) 

1, 

.· Q:CEAN COUNTY COMPLIANCE DATA: t986 TO 1991 
- ·, . ' ' ·, .. ·. . . . ': 

·>:1009. -

, _ . N4mber of Wells ·with - .. . 
· Concentr~tions of Benzene, ppb ·· 

. ' ' ·. '-: , ' ' ·, ,· ~·----------.------~-----=~~---•--.--••"'!'••------- . 
•<1000 
·&>70 · 

. -----------

<·70 · . 
, >'10 . ' 

.. , 

.97: . ,' . 

' . . -. r ,: 

<1.0' 
I. 

' ·------

65 

. : (a) The'r~ ·~n e$timatecf 30,000 ,nonpublic v11:~lls .in· Ocean County as of 1993 ~- . These 
w~lls-sEtrve·-privat~r-residen;ces·,for ppta~le arid irrigation purposes. --Ocean--C~u.nty requires. 

· that ,well~- be tested-for 29 .Para,rneters, when ·the ,title to a house chahges or when new . -. 
·_ weU is const_ruc,-ted.· T~ere was no requirElmentJo report-MTBE. R.esiJlts ~or benzene h,av~- . 

. ~een tak_er, from a summ_ary ta_ble in c1 report prepared by 'Camp; Dresser -~ Mc~ee for the .. 
' 1Couhty.- The· rep.ort ~ummarizes resl;lltsfrom'.19a6 ~o 1991> The estimated·numbtu of - · ·· 

· 'wells With MTBE, pres1.1me.s that each detecti'on of benzene was at a unique location; and 
.· that MTBE w~s preseot in concentrations between 10 :ppb and 70 ppb .. ~esults 'of . 
locations with suspected contamination are aiso induded .. There are, about 22~·aoo tests 

. 'for 8,700 unique (nonincident) 1o,cations and 3,500 tests for 2,500 unique (inqidentJ , , 
locations in ·. this database.· The database ~an not. i?e considered representative :tor 
statistical purpqs·e,s for· MTBE. · ·· · · .. \ , ·· · · · · 

1 -Er-22· 
. I 

\ - . 

,f 

. /_· 



NonPublic Wells 
estim_ated 

,TABLE E-4 
-/ 

ENVIRONMENTAL CLAIMS ADMINISTRATION·. 

NONPUBLIC (PRIVATE) WATER SUPPLY.WELLS 

Estimated Number of Wells with . 
Estimated· Concentration' of MTBE, ppb (a)· · 

>1000 <1000 
& >70 

< 70. 
> 10· 

• I 

363 

<10 

/ .... 
_________ , 

. i 

(a) In fiscal year 1993 the Environmental c::laims Administration compensated more than 
2600 claims for damages from petroleum and hazardous chemicals at a cost of 11 million · · 

' . ·-. ' . I, 

doUars. This included a backlog of claims presented prior to 1987. Between July 1993 
and the end of November 1993 there were 363 cla'ims related to petroleum discharges, 
352claims ·related to petroleum and h1=1zardous discharges, and 1027 claims for 
hazardous discharges. There have been approximately 860claims for new wells. 
Environme~tal Claims presently pays monitoring and maintenance coi:;ts for 646 GAG · 
POETs. · Water line extensions have been provided for 713 claims. · 

Specific chemical qata which is the basis for the claim is not data managed. Claims are 
paid only if health guidance levels are exceeded.· As a_n unregulated organic, MTBE had a 
heqlth guidance level of 50 ppb. Because MTBE is associated with gasoline spills, the · , 

· · numbeiof petroleum claims is used as the number of MTBE cases. This database . 
. summary is not representative.>- · · 

E-23 
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NohPublic. wells 
estimated 

TABLE E-5 

' BU~EAU OF WELLFIELD REMEDIATION 

CLOSED AND CURRENT CA.SE LIST · .. 

. NONPUBUC (PRIVATE) WATER SUPPLY WELLS 

Estimated Number.of Wells with 
• ' - • J 

· Estimated Conce11tration of MTBE, ppb (a) 
' I • .., -----------· --- '-----, ___ , -- - .---------- ---

>1000 

5 ' 

<1000 
-: & >70 

(a) As of January 1, 1994 the NJDEP BSM-WR listed 400 wells "affected" with 
·,·contamination .of which 60 were related to fuel including · specifically identified with 

MTBE. In addition 8SM-WR h.as a "-closed'' list otapproxin;iately ,2000 wells that have 
. been remediated of which 196 had fuel contamination including 26 specifically identified 
·with/ MTBE. However, this database represents only those wells with known · 
· contaminatjon; · · 

I ' 

\ l 

J 

/ 
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TABLE. E-6. 

MTBE REMOVAL EFFICIENCY · 

POINT OF ENTRY TREATMENTU_NITS (POETS} 

· AIR STRIPPER &.GRANULAR ACTIVATED CARBON CANISTER (a} 
• • ' . I • . ' . 

year raw after % after first % 
mo!lth air red. granular red_. 

stripper activated 
/" 

' . - _carbon. 
-_ ppb . ppb ,, ppb, '---

' ' ' \ 

------------· ------- --------- ·-------------.... --
"'1992 

4 5~800 2,!500 57 ild ·, 100 
10,200 3,600 

--
.. 64 ad 100 5 

6 3,300 - -J,?00 -64 2:500·· B 
7 12,200 2,100 78 1800 13 
8 8,500. ,4,800 43 3500 ·s 
9 '14,400. 4;900, 65 'nd 100 

10 . 21,800 ,· 1,ioo 64 
. I 

nd 100 
11 - 11,000 5,100 54 1200 :s 
12 - - 21·, 700 23,000 na na na 

·1993 ; 
.( r 

1 25,500, 25,500 3 
r 

nd 100 
2, 15,600. 16,200 na 7,100 .· B,· 
3 1·0, 100 9,9'00 2 nd , 10'0 
4' . 11,900 6,000 49 200 B 
5 -·5,200 8,oop - na 5,4001 B,, 
6 '5,500 3,8,00 30 10,300. , B 
7- -5,000 3;500_ 30 -2~700 B 
8 18;500 6,609 64 _ 1,700 B 
9 39~000 ;· 11,800 70 na· na 

. . .. ,, . I. .• . ' . . . . ,' .·· . . . 

- (a) Branchburg Twp. Shallow _Tray, Aeration and GAC by North East Environmental 
. Products/ The BSM~WR collects mdnthiy data for_ regulated and. unregulated 

oyganics including MTBE: The typical per cent-'reduction (%,red) for MTBE wa·s : 
- - from 40% - 70%. Conc_entrations reported in January, February and March 1993 

may reflect'operations when the' air, stripper was bypassed. Concentreitions in· _ 
June and July _1993 may reflect operations when the ai,r stripper blower was.off .. , .. 
BSM-WR follows a_ir, strippiri_g with 2 GAC canisters in s·eries. The first can.ister is 

' replaced after breakthrough (B) of: thatunit il> detec~eid. , 

) 
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MTBE REMOVAL EFFICIEI\JCY · . ' . . ' ,:, i.' ' ·,-' . ' - ' . . 

POINT Of iNTR~ TREATMENTUNITS (POETS) 

. AIR STRIPP~R·& GRANULAR ACTIVATtSl>CARBON .CANISTER (a). . ' .·, .. .,. ,' '· ·,, ·, ,._, " . - ·.·.. . . ·~-

raw 

. 1992 -.-. 

after %. 
~ir l · -red. , •·-
strippe,r ' . 

. _ ·after -
granular 
activated· 

_ carbon . , ,_ 
• ••• 

\' . 

. ' I 
4 ', 160 ··as· 47 · -nd -· 100· 

,100 
.B 

'· ·e 
· 100 

': 5' ' ... · 210 
8· . '1150 

,, 9 -·eo 
· 10 ', 67· 

n ·1so- · 
12 150 

1993' 

··. 1 
·--2 

3 
·.4 

··1• . 

. ---~200 .·· 
34 
73 

·_, 89 · 
·. '. 31 

7-5, '•. J64: 
• 26.. 83 

'1°9 :es· -1,. ' .. , '84 
17. ·. · 89 .. 

··35· .. 77 

i. 'l 

--nd ... ',' ., 1 
40 
nd 
iid .. · 
rid 

. 52· .. 
32 

74 ·· 'nd · 

. 74 ·_, · .. 

. 81 
30 

" 6 . nd _ 
- . :· nd. 
s· ·nq 
3 .-: ·. -,nd .5 

6 '· ···- •.n)a · " n/a ', n/a 
7 
8 
9 

10 

· 26 · 
. 16 
_10 
27, 

24 ·.·· 
3 

, ' 1, ·. ', 
', 4 

, · ·s- · 2 
.81 ·'. ·nd 
. 90 ~rid·· 
94,: 

100 
. ·1·. 

, 100. -,' 

' 100., 
.100 · 
. 100 

01.00'.' 
. 100· ,\ 

B. 
1

/ 100• 
· 100 

I', ' 

i., 

'! 

1 

J .. 

(~) Wanamaker, Stillwater, Shallow Tray aerator by North East Environmental. The. 
• , ' ( I ' ' .J 

BS_M-WR monitprs r_eslilts monthly. · . , · __ t , · . \ . 

I .• 
• I , 

;, I : 

. ·, I 

. '' 
':, 



TABLE E-8 

MTBE R]:MOVAL EFFICIENCY 

GRANULAR ACTIVATED CARBON 
i 

POETS: WEST MILFORD.TWP MOBIL/ 3-4 FT3 GAC .. 

date raw. after · % after %. 
red. . red .. 

GAC 1 GAC#2 ·mm ·R.lm .. mm 
1991 
4 47 - nd - 100 nd 
5 23 nd •, · . 100 nd 
6 32 1.5 95 nd 100 · 
7 9 nd 100 nd 
8 .. , 31 nd 100 nd 
9- I 

na na na na na 
10 20 2.2 90 nd; 100 
11 na na na na na 
12 19 nd 100 nd 
1992 
1 na na na na na 
2 na) na na na na 
3 19 nd 100 nd 
4 na · na na na ' na 
5 17 nd 100 nd. 
6 34 nd 100 I nd 
6 24 nd 100 nd 
7 26 nd 100 nd 
8 41 nd 100 nd 
9 24 nd- 100 nd 

'10 28 15 50 10 80 
11 5· 1nd 100 , nd 
12 12 nd 100 2 neg 
1993 
1 89 nd 100 nd 

.2 22 nd 100 nd 
3 20 nd 100 nd 

(a) Mobil Oil as the responsible party monitored and maintained 48 GAC uni.ts at • 
48 wells. From 1991 to 1993 they took 567 ,samples. The above results are at 
one well. They typify reductions achieved. When breakthrough occurred the GAC 
cartridge was replaced.' There were no detectable concentrations of- other volatile 
organics. 

. ,, . 
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· TABLE E-9 , 

· · . MTBE REMOVAL EFFICIENCY <al · , . . r . 

, PACKED ,AERATION TOWERS 

,,FAIRLAWN: CADMUS &, WESTMORELAND WELLFIELDS 

NUMBER Of NUMBER,Qf CONCENTRATIQN OF MTBE(ppb) PERCENT· 
.. SAMPLES · WELLS • . BEFOR_E . ' AFTER REDUCTION 

PTA PTA· 

24 0.5 TO 300 Np;, 

(a) See Figures 3.and 4 for additional data on removals achieved for all organic's 
present . .This data was reported by a public comm~nity water. supply system to ·, 
comply, with permit.conditions for iti packe,d aeration tower. ·· 

j I 

g,.zs 



1 3 0 0 - P S e r i e s - __ ·_, : · . · ··. . . . . 

Typical 1341-P Configuration• 

WAT!AN..ET 

. . 

. '~ ... .. ,.. 
" . ~hi 

:l ,, 
-·." - ··-··:JD,n.-· . ~l ... 

FR01ff V1£W 

. Model Pictured: 1311 •P 
Included _with basic unit pictured: . 

Sump tank and 1ra)'S 
:.(TEFC blower. 
llDemister pad 
•:.(Wat'er inlet spray nozzle . 
'.J/Water level sight tU_bc 
:.( Gaskets 
:,(,Latches 
:.( Gravity discharge and internal piping 

(I-Jo options chosen) · 

'the_ full range of options are available to 
meet your project's specificil,tion~. 

~-_:_-........ 0---<H 

! 

RIGHT SIDE. VIEW 

flow • Models fate trays width length 

·"\ 
1111-, •1-15gpm 1 2'4' 5'10' 

1Jl1•P HSgpm 2 '2'4'· 5'10" 

1331-P 1-15gpm 3· 2•4• 5'10' 

1341-P. 1-15gpm 4 2'4' -5'10' 

. ·. 

C t 

-,., AER4110H TIIAY 

•use these drawings as a guideline only. ~ystems'· are built to your project's speCiticat_ions. TQPVIEW ' . 

FIGURE l 
FROMMANUFACTURERis DATASHEETS 

height 

418• 

5'9' 

6'10' 

7'10' 

mm apprqx 
cfm lbs 

150 200 

150 240 

150 260 

15!.l 320 

OUTLET TO 
DOWNCOMEA 
( 

1·TCEI I 
---r---~--1---·-~~ 

i i. 
, f'·-• .J i 

,+-~-,1--"~-~+--~-+--'--+----l . , 

, ·•·,">·.•: MTBE ' : 
l. 
j- ......... ..... ,.,;.,, ......... -.-.. 
1 

Three Tr~ys 

i ··---•• ,___ • I 

"' • Two Trays 
0 
e 
" a: ... 
C 

............ ; 

MTBE 

I 
i ' ' ' ! 

'I 
~i -! 

i 
TCE 

~1--~~.....,--~----_---~~...,..--;,---+~ 
0. < 

One Tray 
• P; r c; n tlo ( R a t t: d 

1300-P j 

GPMO . 10: . ,15· ; 20 22,5 
The graphs represent apprc.ximat8 removal efficiienci9S at SO"F. Use the 
Shallow:rray• Modeler"'• ·softwar~ to calculate expected performance. 

C/1 



FIGURE .2 · .· . I 

LEI -.-.-.-.· Stripper 'DESIGN' CHART 

25 

90 

PS M~del No. Shown · 

70 

60 i J"'' . . , 
. NOTE: curves Apply To Entin, Rapg• of Flow 

. Fo,: Ea,:h Stripper Model 

1' 50 ........ _ _,_,_........,..,..,....,......._.......,,_....,...........,.......,...,..,...,...,.......,,__.....,..,.....""T-1'..,....--,-,......-t 
0 100 200 - 300 . 400 5,00 60() ·. 700 800 

A/W 

'/ 'EXPANDED SCALE 
; 

100,-........... ---r---~r~:::::::::::::P==-----,----7 

99 

-'#. - 98 
. < > 

0 97 :E w 
tt: 

I, ;96 

95 +_ -----.-.--.f--~~-,--i'--.---,.1-'-,---i-+,...,....,--,,--,.._.-+-.,.,...-,--.--; 
0 0 0 ·, 4 0 0 . · . 6 0 0 8 0 0 1 0 0 0 '· 

A/W 
E.;.jJ ', 

t~ the APPLICATION:GUIDE SHEE'I' for the proper use of t~ese DESIGN CURVES 
Engineering, Inc. ,PO Box 536 Unity, ME. 04988 207-948-3790 FAX: 207-948-2471 

· FROM MANUFACTURER'S DATASHEETS 



Borough of F@ir Lawn Water Department Cadmus Place Trdatment Facility 

-_ 350.00 

-- 300.00 

m a.. 
'.0. 

250.00 --

200.00 

150.00 · - -

100.00 --- • 
-

1 FIGURE3 
MH3E 

I 

\ -\ 

---

- - -

_--.- -•~ 
50.00 

0 00 u.Lr,~,,-,~,1#<,-0-0-0oswoc0cr.d/- . -0~1.:n-,Jlij!::r~~-c -f , I I . r ·1 ·1 1 I l , . .... .-- .... .... ,...._ .... ..... N --N N N N N N N N N N N C"') M M 
O> O> --o, O> O> O> O> m m m -m CJ) ·- . ;::: -- -- -- <'1 ·C"l c-:i -- -- N N c.o .... 0 CD - 00 O> .... .--- N .... - .... ..... ..... N -- -- -- --- - -- N -- --(!) r- - cc en 0 ..... ..... C"') ..,. l/') 

CJ) m CJ)- CJ) - en m en m m m - -- - -- -- -- - -- 0 a, --r- r- 00 r- - - r- co co .... .... .... ..... .... .... . ..... ..- N ..,.. N -- -- -- -- -- -- N -- N --(!) r- 00 O> 0 . .... ..- C"') 
-..- .... ... .... .... .... 

-- DATE 

1 

M C"') 
0) 

0 LO 
-~ ..,. l/')-' 

* Influent and Effluent Concentrations Befor~ and After The Packed Aeration Tower 

M 

..,. 
N --(0 

PW~ID # 0217001 

-•---_ Influent 

Effluent 
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Borough of Fair Lawo Water Dep·artinent _ 
. ..' / . . 

- - m 

18.00 

16.00 

14.00 

1_2.00 

o.. -10.00 
0:. 

. 8.00 

6.00 

4.00 I 

2.00 

Cadmus Place Treatment Facility. 

FIGURE.4 
Tetrachloroethylene 

. '·_ 'JJ '' \ ' ' - ' . ' '' '' ' ' ' . ' . -.. · ' '' ' 
. 0. 00 U. 0-IJ 0- 1.:.i:i-Cl-0° o-o-o--o-o-0-0-0-0-0-Q-O-O. £.1-0-0-·CT {J--Cl-0-0 -0-0 ,O o--o-o-0-0-0-0--0-0-0-0 -f.>-0,-0--0-0-0 
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