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Dear Commissioner:

I am pleased to submit on behalf of the Institute its
recommendations for maximum contaminant levels in drinking
water. The processes by which these levels were derived
are described in the Institute report presented on the
following pages. »

We appreciate the diligence and competence of those
in the Departments of Health and, especially, Environmental
. Protection who designed and supervised studies, evaluated
N information, prepared reports and otherwise provided
- essential staff services to the Institute.. )

The variety of chemicals produced and the extent of
their use have been increasing remarkably in recent years.
The sensitivity of our measurement techniques has been .
improving. One of the results of these trends is more
widespread evidence of low-level contamination of our
environment. Some of these chemicals may bring more harm
than benefit but no one is empowered to make that a bind-
ing judgment. In time the public interest may penetrate
the system that decides which chemicals are to be made
and delivered to the environment.

As you know better than we do, an element of our
environment which is vulnerable, and is of paramount public
- concern, is the quality of our drinking water supplies.
Under the terms of the N.J. Safe Drinking Water Act, the -
- Institute is directed to recommend to you maximum contaminant
v . levels for chemicals listed in the law.

New Jersey Is An Equalv’Oppo)'tum‘ty Employer
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PREFACE

‘ : The New Jersey Drlnklng Water Quallty Institute (Instltute)
is‘la fifteen member body created by the amendments to the New
Jersey Safe Drinking Water Act. ("Act") (N.J.S.A. 58:12A-1 et

segl, . P.L. 1977, «c.224, as amended and supplemented by P.L.

1983, c.443). = ~Six members serve ex ~officio and include

,representatlves of the New Jersey Department of Environmental
'Protectlon, the New Jersev Department of Health, and the Water

Supply Advisory Council. Nine members are. app01nted three by the
Speaker of the General Assembly, three by the Presldent_of ‘the
Senate, and three by the Governor, and represent major water

pur%eyors,»the academlc 301ent1flc communlty, and the public.

i This document presents the Institute recommendatlons for
maximum contaminant levels to the Commissioner of the Department
of Env1ronmental ‘Protection for a list of twenty-two ‘hazardous
contamlnants listed in the. amendments to the Act. This completes
one' of the tasks of the Institute. Future activities of the.
Institute include the development of a llSt of contamlnants for: -
which testlnq w111 be requlred : :
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EXECUTIVE SUMMARY

Overview

Over the past ten to fifteen years, the vulnerability of our
nation's potable water supplies .to organic pollutant contamination
has become increasingly evident through a variety of drinking
water quality evaluation surveys and —reports of specific
contamination cases. Volatile organic chemicals (VOCs) have
received particular attention due to their potential adverse-
health effects, their potential +to contaminate groundwater
supplies, and the relative ease of analytical detection of these
substances. Concern has also centered around certain chlorinated
organics such as polychlorinated biphenyls and chlorinated
pesticides, primarily due to their persistence in the environment
and their toxicity.

In the past, a number of New Jersey potable water supplies
have been demonstrated to be contaminated with generally low
levels of VOCs and chlorinated organic contaminants. The State
“Safe Drinking Water Act (P.L.1983, c.443) was amended in 1984
(A-280 -amendments) to assure that all New Jersey public community
water supplies would be monitored on a routine basis for a
specified list of twenty-two VOCs and chlorinated organics, many
of which are among the most commonly detected organic contaminants
in drinking water. The comprehensive nature of the New Jersey
A-280 monitoring requirements is more extensive than those of any
other known state or federal drinking water programs.

The A-280 amendments also mandate the establishment of
maximum contaminant levels (MCLs) for the twenty-two specified
contaminants. Additional hazardous contaminants are to be
evaluated for possible inclusion by regulation in the A-280
monitoring and standard setting process. Maximum contaminant
levels are to be set for carcinogenic contaminants at levels which
would lead to the development of cancer in no more than one in one
million persons ingesting the contaminant over a lifetime, within
the limits of medical, scientific and technological feasibility.
The MCLs for noncarcinogens are to be established, within the
limits of ©practicability and feasibility, at levels which
eliminate all adverse physiological effects following ingestion.
Additional statuatory guidance regarding the state MCLs is that in
no case shall the New Jersey standards be any less stringent than
corresponding federal standards, and standards need not be
established for any hazardous contaminant until the presence of
the substance has been detected by tests required by the A-280
amendments. The owner or operator of each water system, upon
receipt of test results that confirm that an MCL has been
violated, must bring the water into compliance with the MCL within
a year. The U.S. Environmental Protection Agency has proposed but
not yet adopted standards for eight of the A-280 contaminants.

The amendments established the New Jersey Drinking - Water
Quality Institute (Institute) to provide external input into the

ix
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MCLs could not be established for the following
contaminants specified in the A-280 amendments
because of the lack of current standardized

analytical methodology: ethylene glycol, formaldehvde,
n-hexane, kerosene, and methyl ethyl ketone.

The Institute recognizes that the toxicological database
for these chemicals is a constantly evolving set

of information, and that new advances in analytical
methodologies for the detection of organics .in potable
water may occur in the future. Maximum contaminant
levels were set for some chemicals at concentrations -
above the health-based goals. Such MCLs were
established at -the lowest reliable quantitation

- levels based on presently available methodologies. For

these reasons, it is recommended that the Institute
re-evaluate the MCLs at least every three years to
reflect the most current technical information.

In addition to reporting values,at or above the
practical quantitation levels determined by the.
Institute, the levels at which quantitation can be

- achieved with acceptable uncertainty, laboratories
should be required to report any level of contamination
between the practical quantitation levels and the
individual laboratory's method detection limits

(MDL) . These results should be qualified as estimated
vaiues. This reporting is of particular importance for
chemicals for which the health-based goal is below the
practical quantitation level.

A qtandardlzed procedure should be identified for the
determination of MDLs by all A-280 laboratories.
Laboratories should be required to determine MDLs for
each instrument at a set frequency.

Due in part to the fact that kerosene is actually a
mixture of a variety of hydrocarbon compounds, the
Institute recommends that kerosene be removed

from the original list of 22 contaminants. An MCL for
. one component of kerosene, benzene, has been recommended.

xi
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I.  INTRODUCTION

A. Background

Throughout  the 1970s ~and earlv ‘19805,. concern over the
possible contam1nat1on of potable water supplles was heightened as
a result of numerous reports on the detection of a variety of

- potentially toxic organic pollutants in the nation's water
supplies.. = In 1976, the ©U.S. Environmental Protection Agency

(U.S.EPA) released a compilation of data revealing that more than
1,200 organic compounds had been found in a variety of water tvpes

worldw1de (Shackelford and Keith, 1976). As of 1984, Stacha and

- Pontices reported that more than’ 700 organic: contamlnants had been
vspe01flcallv 1dent1f1ed 1n U. S drlnklng water supplles.

Although a broad arrav of organic contaminants have been
detected in potable water supplles, attention has been directed
_ toward volatlle organic chemicals (VOCs), due to their potentlal
health risks, their potential for groundwater contamination and
the fact that many drinking water surveys have been targeted to
~the analysis of thls tvpe of contaminant (Shackelford and Cline,
1986) . Volatile organics are a class of -synthetic chemicals with
low molecular weights.  Such. commonly Known - solvents and raw -
materials ‘as trichloroethylene, benzene and vinvl chloride are
- examples of volatile organ;c substances. Analyses of groundwater
supplies throughout the nation (U.S.EPA Groundwater Supplv Survey
1980 - 1981, Westrick et al., 1983) and in New Jersey (Tucker,.

- 1981) have demonstrated the vulnerability of a significant number

of supplles to contamination w1th generallv low levels of volatlle.'
organlc pollutants. L

As a result of flndlnqs such as these, theiFederal government;
’ began its lengthy efforts to set standards, or maximum contaminant
levels (MCLs), for volatile organlcs in drinking: water. ' The first

federal announcement of an intent to regulate these contamlnants'ih;

came in 1982, with a U.S.EPA _Advanced Notice of Proposed
" Rulemaking for volatile organics (U.S.EPA, 1982). This initial
notice was only a first step in a very’ ' time-consuming process to
set MCLs, and was restricted to a small group of 13 volatile
contaminants. Five years later, as of the beginning of 1987, this
U.S.EPA process has not vet resulted in the setting of an MCL for
any volatlle organic compound 1n drlnklng water. , )

" B. A—280 Amendments

: Due, in part, to the lack of standard—settlng act1v1tv on the

federal level, and in the wake of numerous reported detectlons of
organic pollutants.in'NeWTJersey.water supplies (Tucker, 1981 and
Division of Water Resources, BRureau of 'Safe Drinking Water
historical data files), the legislature adopted and the Governor
signed into law amendments to the State Safe Drinking Water Act in
1984, These amendments, commonly referred to as "A-280"

. (P.L. 1983 'c.443) , mandated the perlodlc testlng of delivered S
'water at\publlc communlty water supplles (PCWS) for a spec1f1ed;f‘ﬂ'~
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C. Drinking Water Quality Institute

In order : to provide external recommendations  to the
Commissioner of the New Jersey Department’ of Environmental
Protection (NJDEP) on various aspects of the A-280 program, the
amendments established an advisory group in the NJDEP called the
Drinking Water Quality Institute (Institute). The Institute was
charged with ‘providing recommendations for the following:
development of the MCLs, development of the 2b contaminants list,
development of appropriate analytical testing methodologies, and

- review of general NJDEP activities related to the safe drinking

water program.: - The amendments prov1ded the Institute with the
technical services of the state agencies (including NJDEP and N.J.

Department of Health (NJDOH)) and other commissions or agencies.

As provided by the statute, the Institute is comprised of 15
members, 6 of whom are ex officio representatives of NJDEP, NJDOH,
and the Water Supply Advisory Council, and 9 of whom are appointed
representatives of the water purveyors, the academic scientific
community, and the public. Members serving in appointed positions
are to be selected by the Governor, President of the Senate and
Speaker of the General Assembly. Following this procedure, all
initial members were appointed to the Institute by January, 1985.
A complete 1listing of current Institute members is given in
Appendix A. : S

The first meeting of the Institute was held in March of 1985
and meetings of this advisory bodv have generally followed a

regular monthly schedule. Subsequent to the initial meeting,
three Subcommittees were formed to effectively carry out the
mandates of the Institute in'a timely manner. The work. of the

. Subcommittees revolved around the need to develop information in

three critical ~areas. for MCL = derivation: health effects,
analytical quantitation limits, and water treatment capabilities.

‘The tnree Subcommittees and their responeibilities are:
1) Lists and Levels - development of health-besed

maximum contaminant levels and a 2b list of
additional hazardous contaminants

2) Testing - development of appropriate analvtical'
techniques, reliable quantltatlon llmlte, and
Frequenc1es of testing.

3) NJDEP Program - review of NJDEP activities
undertaken in accordance with the Safe
Drinking Water Act, and consideration of
water treatment issues. : (
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II. HEALTH EFFECTS CONSIDERATIONS FOR MCL DERIVATION

A. Requireméhts Uﬁder A-280"

The A-280 amendments'to the New Jersey Safe Drlﬁklng Water1v

"Act requlre health effects considerations in the establishment of

maximum contaminant levels for each of 22 organic compounds (plus

isomers). Health effects are considered for the purposes of risk..
assessment either as cancer or other adverse physiological
effects. The A-280 amendments - state that w1th1n certain
feasibility = limits, ~the  maximum contaminant = “levels for

carcinogens, other than those resulting from compounds with publlc
health benefits (e. g. dlSlnfectlng agents) , shall permit cancer in
no more than one in one million persons ingesting that chemical -
for a lifetime. ~~ The MCLs for noncarcinogens, and . those
carcinogens resulting from compounds with public health beneflts,‘
shall eliminate within the = limits of practicability. and
feasibility, all adverse phy51oloq1cal effects Wthh may result
from 1ngest10n. o : ‘

‘B. -Thé?RlSk Assessment'Process

1. Background .

_ Health-based MCLs  were developed :bv conductlng risk
assessments on the 22 compounds (including isomers) specified in
the A-280 amendments. The risk assessment methodology £followed

generally ' accepted procedures 1nclud1nq those recommended by .

U.S.EPA (1984c, 19854, 1986), as well as those recommended by risk
assessment experts assoc1ated ‘with other  government aqen01es,

'sc1ent1F1c 1nst1tutlons, and env1ronmental consultlng flrms.

. Chemlcals were flrst class1f1ed - as \\carc1nogens' or:

'noncar01nogens for the purposes of risk assessment according to -

the U.S.EPA proposed ‘categorlzatlon for carcinogens (U.S.EPA,
1985d). U.S.EPA has categorized chemicals according to the weight

of evidence for human carc1nogen101ty in Groups A thru E as shown
and defined in Table 2. Risk assessments were performed using the

three category approach for settlng recommended MCLs as described .

in U.sS. EPA 1985d

Cateaory I 1ncludes Groups A and B,;‘Categoryd IT includes;

Group C, and Category III includes Groups D and E. Category T
~includes those chemicals which are known or probable human
carcinogens with strong evidence of"'carc1nogenlcltv.‘v Risk -
assessments for these chemicals were based on carcinogenic -

effects. Those chemlcals in Category II with eunvocal evidence
of 'carcinogen1c1ty ‘were treated as noncarcinogens with an
additional uncertaintv factor of 10 to account for their uncléar
carcinogenicity status  (U.S.EPA, 19854d) . Category III chemicals
were considered noncarcinogens because of either 1nadequate or no

;ev1dence of car01nogen1c1ty.

)
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Studies used in quantitative risk assessment were chosen to
represent, as closely as possible, the human exposure conditions
of interest. Therefore, studies in which animals were exposed by
an oral route were preferred to those where exposure was by an
inhalation route. Long term exposures were preferred over short
term exposures because effects occurring with lifetime exposure
are pertinent for the MCL development under A-280.

One of either two general risk assessment procedures was used
depending on the carcinogenicity classification of the chemical.
These are discussed in detail below. -

2. Noncarcinogens \

Health-based risk assessments for noncarcinogens (Categories
II and III) were performed to develop health-based maximum
contaminant levels (MCLs) at which no adverse phvs1ologlcal
effects would be expected to result from lifetime exposure. Risk
~assessments for noncarcinogens were based on the assumption that a
threshold for such effects exists, below which such effects should
not occur. ' '

The process involved 1in developing health-based MCLs for
noncarcinogens is outlined in Table 3. The first step involved
review of the scientific literature and evaluation of all human
and animal studies in which adverse effects related to exposure
were reported. All- noncarcinogen health-based risk assessments
were based on studies in experimental animals with the exception
of methyl ethyl ketone, which was based on effects observed in
humans. The study most appropriate for risk assessment was chosen
after considering the route of exposure, the duration of exposure,
and the dose at which adverse effects were observed.

As mentioned previously, the oral route is preferable for
extrapolation to human drinking water exposure. When no adequate
oral study was reported, studies using inhalation exposure were
considered. Studies in which the compound was administered by
injection were not considered appropriate for risk assessment.

Chronic exposure studies (greater than 10% of the lifespan,
or approximately three to six months in rodents, Chan et al.,
-1984) were preferable to subchronic studies (less than 10% of the
lifespan). Studies evaluating effects of acute exposure were not
considered appropriate for health-based MCL development.

In cases where a number of equally valid studies demonstrated
adverse effects at different levels of exposure, the highest level
at which no adverse effects were observed (NOAEL) which' did not
exceed any known lowest observed adverse effect level (LOAEL) was
chosen. If no NOAEL had been demonstrated, the lowest reported
LOAEL was used.

The dose to the experimental animals in mg/kg per day at the
-NOAEL (or LOAEL) of interest was then calculated. Specific
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calculatlons for ‘each noncar01nogen can be found in Appendix B -
For exposure by gavage, the administration of a dose of test
chemical to experimental animals by a tube inserted into the

animal's stomach, 100% absorption was assumed. For exposure in . .
the food or drinking water, the dose in mg/kg was calculated from &
"food or water consumption data, if given, or from standard

assumptions for these parameters. For inhalation exposure, the

- dose to the experlmental animals in mg/kg:?er day generally was,'

calculated from the air concentration (mg/m>), breathing rate (m
/day), and pulmonary absorption factor as described by Anderson et

al., 1983. A conservatlve estimate for the pulmonary . absorptlon
fraction was used, based on available experimental data for the
compound. For one chemical (1,1,l-trichloroethane), this method

for dose conversion was not apprOpriate because inhalation
exposure was continuous and saturation occurred. 1In this case, a
pharmacokinetic model was used to estimate the dose to animals in
mg/kg per .day. - For all dose,calculatlons, if weights of the
experimental animals were not reported, rats were assumed: to ‘weigh
0. 35 kg and mice 0.03 kg (Anderson et al., 1983). -

The next step in noncarc1nogen health based MCL development‘g
involved calculation of an ADI (acceptable daily intake) to humans

by applying appropriate uncertalnty factors to the animal dose in

mg/kg per day. The application of uncertainty factors generally
followed - the recommendatlons of Dourson and Stara (1983), as shown
in Table 4. : : : ,

F1nally, the’ health—based MCIL was calculated from the ADI by

~assuming that an average adult male consumes. two llters of water

per day and weighs 70 ‘kg. An exception to this assumption was

- made for one compound, xylene, for which the risk . assessment was ..
"based on effects due to- exposure during pregnancy. In- thls case,
the average: welght of an: adult female, 60 kg, was used. It was
- further assumed ' that only  20% of the daily  exposure to the
compounds. would come from drlnklng ‘water and that the- remalnlngp‘_
80% of exposure would result from other sources such as a1r and -

food (U S.EPA, 1985d)

3. Carc1nogens » ) 7

1
Carc1nogen risk assessments are based. on the assumptlon that
no threshold exists for carcinogenesis. This means that there is
some: risk of cancer following exposure to any dose of a
carcinogen. . Risk. assessments for carcinogens ' (U.S.EPA Group I)
were conducted in a manner consistent with the recommendatlons of

the Carcinogen Assessment Group of U.S.EPA (Anderson et al., 1983;
U.S.EPA, 1986). = As requlred by the A-280 amendments, the -

health- based MCL is based on the level of a compound expected to
result in no more than a one in- one mllllon llfetlme addltlonal

. cancer risk.

One in one mllllon represents “an extremely small llfetlme
additional cancer risk, -and an ‘increased '1n01dence of this

1magnltude 1is not measurab1e~ 1n a populatlon bv epldemlologlcal o
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techniques. To put this risk in perspective, the current lifetime
cancer incidence 'in the U.S. 1is approximately one in three
individuals (American Cancer Society, 1985). Therefore, an
additional lifetime risk of one in one million will not measurably
increase the total cancer incidence.

Mathematical models developed for the extrapolation of risks
at very low doses from effects observed at the high doses used
experimentally were employed as discussed below. The risk
assessments were based on animal bioassay data for all compounds
except benzene, which was based on human data.

Mathematical modeling was performed by K.S. Crump and Co. on
animal bioassay and epidemiological data provided by the OSR Risk
Assessment Unit (K.S. Crump, 1986a; 1986b). The study and
endpoint most  appropriate for risk assessment was selected based
on design and conduct of the study, duration of exposure, and
route of administration (oral preferable to inhalation, discussed
previously). When more than one otherwise equally appropriate.
study or tumor type was reported, the most sensitive endpoint was
chosen for MCL development. The incidence of benign and malignant
tumors was considered in accordance with recent U.S.EPA Guidelines
for Carcinogen Risk Assessment (1986).

The multistage model for high to low dose extrapolation was
used for all risk assessments based on 'animal bioassays, with the
exception of carbon tetrachloride.- For carbon tetrachloride, the
multistage-Weibull model was employed to adjust for premature
mortality of the animals in the study selected for risk assessment
(K.S. Crump, 1986a). For benzene, the relative risk model was
applied to human epidemiological data (K.S. Crump, 1986b).

In calculating thé doses to the experimental animals,
conversions to mg/kg per day from inhalation exposure or exposure
in the diet were performed as discussed for noncarcinogens above.
Doses were adjusted when necessary for less than daily exposure
frequency, less than lifetime exposure period, or early
termination of experiment, as described in K.S. Crump, 1986.
Assumptions for the weights of experimental animals were as
previously descrlbed in the noncarcinogens sectlon.

The dose to the experimental animal which would result .in a
lifetime extra risk of one in one million was extrapolated from
the adjusted experimental dose with the multistage (or
multistage-Weibull model). The conversion to the equivalent human
dose was then made on an equivalent surface area basis. It was
assumed that humans and animals are equally susceptible to the
compound's carcinogenic effects.

The health-based MCL for drinking water was calculated from
the 95% lower confidence limit on the dose projected to result in
an extra risk of cancer of one in one million. Assumptions for
daily human water consumptlon and average  human welght were the
same as for the noncarcinogens. -

11
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noncarcinogens, the application of safety factors resulted in
health-based MCLs expected to be below the threshold for adverse
effects for the most sensitive exposed individuals. For
carcinogens, the multistage model was chosen for low-dose
extrapolation, because it currently has the strongest scientific
basis of any existing model (U.S.EPA, 1985a). The multistage
model is conservative because it predicts a linear, nonthreshold,
dose-response curve at low doses. Further conservatism 1is
incorporated into the carcinogen risk assessment by using the 95%
lower confidence limit on the dose giving one in one million risk,
rather than the maximum 1likelihood estimate of the dose, for
- health-based MCL K development. Therefore, one in one million is
the plausible wupper 1limit on risk from 1lifetime exposure at
the health-based MCL. In other words, the risk at the
health-based level is likely to actually be less than one in one
million.

- C. Health-Based MCL Support Document Development and Review

The < Risk Assessment Unit in the Office of Science and
Research had primary responsibility for development and
" preparation of Support Documents which present the background for,
and calculation of the health-based MCL for each compound.
Valuable input was also received from NJDOH personnel and members
of the Drinking Water Quality 1Institute Lists and Levels
Subcommittee in the review of these documents. 'OSR's Risk
Assessment Unit staff contributing to this project included seven
individuals with advanced degrees in toxicology, epidemiology, and

statistics. Contracts were 4initiated with consultants by the
staff to augment their own expertise and accelerate the data
aathering process. The stages in the process of MCL development

and review are summarized below.

An initial review of the relevant toxicologic literature for
each compound was provided to the Office of Science and Research
by ICAIR Life Systems Inc. (1985) in a report entitled "Assessment
of Candidate Studies for Derivation of MCL Values for 22 Selected
Drinking Water Contaminants". 1In addition to a literature review,
the consultants performed a preliminary risk assessment to suggest
a health-based MCL for each contaminant and recommended the most
appropriate study and endpoint. They also provided copies of
primary 1literature cited to the Office of Science and Research.
The report was a useful preliminary review of previous work, and
provided the foundation for further work.

For each chemical, the OSR Risk Assessment Unit staff
performed a complete review of the relevant scientific literature
independent of that done by ICAIR. The Support Documents are
based on the literature published through July 1986, although more
recently published information was considered in some instances.
Contacts were maintained with knowledgeable individuals within the
U.S.EPA's Office of Drinking Water, Carcinogen Assessment Group,
and Office of Research and Development; the National Toxicology
Program; and the ©National Academy of Sciences, as well as

13
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Table 5

Summary of Risk Assessments for Health-based MCL Development

Basis for Risk Assessment

Health-based

*  U.S.EPA, 1985d

*% Based on animal data unless otherwise specified.

.,
7

Caréin-; MCL (micro-
“ogenicity Approach Endpoint* grams per
Chemicals _ Category* ‘ licer)
Benzene ) , f : 'Reiqtive Risk Human Leukemia 0.15
Carbon tetrachloride I Multistage Weibull Hepatocellular Carcinoma - 0.39
Chlordane » i Hulti#tage . - Hepatocellular Adenoma 0.013
p-Dichlorobenzene ° 1. Multiétgge I Renal Adenocarcinoma 6.1
1,2~Dichloroethanev I ' Mﬁltistage . Hemangiosarcomﬁr v '0.29
. Formaldehyde 1 Multistqge' Nasal Squamous Ceil Carcinoma 0.65
Methylene Chloride ‘I . Muitistage 'Hepacocellulat Carcinoma and Adeﬁoma 2.5
* PCBs - 1 Multistage . ] Hepatocellular Carcinoma 0.024
Tetréchloroethylene 3 I vMUltistage ‘Heéatocellular Carcinoma ‘ ' 0.44
.Trichloroefhylene . I Mﬁltistage Hepatoceilh}ar Carcinoma and Adenoma 1.2
Vinyl Chloride 1 Multistagg “Hepatocellular-Carcinoma ©0.084
.. Chlorobenzene ‘11 NOAEL Liver ‘Toxicity 4.6
1,1-Dichloroethylene 11 . LOAEQ, ,LiVef'Toxicity 1.0
o-Dichlorobenzene IIi{ " LOAEL Kidney Toxicity 600
m-Dichlorobenzene IiI " LOAEL Kidney Toxibity 600
cis-1,2-Dichloroethylene I . LOARL" Liver Toxicity 10°
trans-1,2-Dichloroethylene 11 LOAEL Liver Toxicity 10
Ethylene Glycol ( : 11 NOAEL - Kidney toxicity 290
n-Hexane 111 LOAEL " Neural Response Time 33
Kerosene v bnone
Methyl Ethyl Ketone ML LoARL Human Neuropathy 270
1,2,4-Trichlorobenzene 111 M)Aﬂ. Liver Toxicity 8.6
“1,1,1-Trichloroethane IiI : LOAEL, ) o v Liver Toxicity 26
Xylenes 111 NOAE Bbryotoxic and Developmental Effects - 44



treated as‘ carcinogens 1n Category I, and eleven as ',no_n'carcinogen”sj] ’
in Categories 11 and III. - The predomlnant target organ for
~ carcinogenic and non\carc:l.nogenlc effects was the liver. All risk
 assessments were based on data from experimental animals except‘
. for ben’zene and «methyl ethyl ketone whlch were based on effects in
_'h‘umans‘. , : : >
o No health-ba ed MCL for kerosene is recommended 'at»t,h'i’is_-time,
- because not enou h ‘relevant scientific 1nformat,1on is currently
‘available to allaow for MCL development for this| complex mixture.
. However, recomme datlons are . made regardlng the basis of  future
- regulations for ,spec:.flc components of kerosene in the Kerosene
Support Document | (Appendix B, Section K) of this document. A -
'reco"mmendationuthat kerosene be removed from the 2a list is ~made
in Section VII of th1s document W ' ‘
: R A
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III. ANALYTICAL" CONSIDERATIONS FOR. MCL DERIVATION

A. Analvflcal Methods

Analytlcal methods to be used for the determlnatlon of A-280
organic compounds in potable water samples must be sensitive,
rapid, compound specific, commercially available. and produce data
that are accurate and reproducible. ~Methods have been developed

"by the U.S.EPA that satlsfy these characterlstlcs for 51xteen of:

the A-280 compounds.

The current NJDEP  "Regulations Governlng Laboratory
Certlflcatlon and Standards for Performance," N.J.A.C. 7:18-1.1 et
seq., amended in 1984, specify the use of the U.S.EPA "Methods for
Organic Chemical,Analysis of Municipal and Industrial Wastewater",
40 CFR Part 136, for the analysis of A-280 contaminants. These
methods, first,released in 1979, are commonly referred to as the
600 series methods. - While des1gned for industrial and municipal
wastewater matrices, the 600 series methods were used for the
analysis of A-280 compounds in drinking water matrices because
they represented ‘the  best available applicable methods.  NJDEP
methods currently approved for the analy51s of A-?RO compounds are
listed in Table 6. .

~ In. June 1985, the U.S.EPA released "Methods for the
Determination of Organic Compounds in Finished Drinking Water and

-~ Raw Source Water", commonly referred to as the 500 series methods

(U.S.EPA, 1985b). - These ~methods, designed <for potable water

- matrices, are dlrectly applicable to the analysis of many A-280

volatile organlc chemlcals lVOCs) and are listed as part of Table'
10. ‘ o T 2 s _

No approved 'NJDEP methods exist for the analysis of

vformaldehvde, ‘n-hexane, kerosene, ethylene glycol methyl ethyl

ketone ‘and cis-1,2-dichloroethylene in drinking water. = Methods
are being developed and validated by NJIDEP for these compounds
(see Section VII). w

S

B. TLimits of Detection and Quantitation

Analytical methods: must. be capable of detecting a compound ‘
and. then measuring that “compound within spec1f1ed uncertainity
llmlts., The lowest concentration level to which an ‘analyte can be
measured by an analytical method with confidence that the analyte
concentration is greater than 2zero is commonly called the method

detection limit (MDL). However, accurate and :reproducible
quantitation mav not be achievable at this level; MDLs for a

given analytical method may vary among °‘ laboratories and

instruments, and also may be different from day to day on the same

rlnstrument used by the same operator

In  an effort to  establish ,ta defined  level  where

'1nstrumentatlon and daily analytical variations may be controlled

to an. acceptable standardlzed degree,‘the U, S EPA. . establlshed a

..17?
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Table 6 :
NJDEP Approved Methods for
Ana1y51s of A-280 Compounds

U S EPA Method

’7602 624‘?

608, 625

602, 624
601, 602,
!¢v§ B Ry 501r§624
e e R 601;§624
thené - |  vf"'“No Method
>etﬁylené ‘ n | ’601,;624 |
RN ~ No Method‘

 Nb Method

 Methyl Ethyl Ketone =~ No Method

PCBs

L 608, 625

Tetrachlofoethyleme ? : L 601}3624 .

~ Trichlorobenzenes.

1,Icl-Tricthrdethané"‘,*- f%_ ‘ >:‘6Ol;§624 J

Triéhlqroethylene
VinYl*Chloridev

Xylenes

601, 624

601, 624

N

j .
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concept 'which has been termed  the practical quantltatlonz
level - (PQL) .. The PQL is the level where guantitation can  be:.
achieved w1th acceptable uncertalnltv among most. laboratorles.-

It would not be ‘possible to regulate a substance accuratelv
at the MDL. The uncertainity of any reported value at the MDIL is
far too great to serve as an acceptable basis for regulatory

action. The PQL, on the other hand, is a limit set above the MDL .

where confidence can “be placed in the value of the resultsv»

~reported.

’tIu ‘the November 13, 1985 ?Federalv Register the‘lU;S.EPA
proposed PQLs for nine VOCs. The PQL's were based on an evaluation

of results of laboratory performance data from U.S.EPA and

external sources, multi-laboratory method validation studies, and
laboratory performance evaluation studies. Results of U.S. EPA and
State laboratories '~ performance on a_ series of laboratory,
performance evaluatlon studles are alven 1n Table 7 Lo

From the ‘results . shown in Table 7 the U S\EPA‘ determlned;
that most laboratories could achieve acceptable results (within.

plus or minus 40% of the | theoretical true value) for the =

designated VOCs at a concentration of 5 micrograms per liter
(ug/1). Therefore, the agency proposed their PQLs at 5 ug/l for
the seven VOCs included in the studies. The U.S. EPA also used a
factor of 5 to 10 times the MDLs achieved by the best Jlaboratory
to support their conclusion that commerc1al laboratories could .
achieve these levels. The PQL for 1,l1-dichloroethvlene, which was

" not included in the laboratory performance evaluation studles, was

also proposed at 5 ug/l "based upon its similaritv in analysis

- (e.g., same analytlcal method, similiar chemical structure, and - .
- similiar  GC retention times) to the VOCs" shown in Table 7

(U.S.EPA, 1985b). The PQL for vinyl chloride, which was also not

included  in the water pollutlon studies, was proposed at 1 ug/l
with special considerations being placed on its analys1Q. The -

value of 1 ug/l for vinyl chloride was determined by multlplylnq*
the low end of the MDL range by a factor of . 5. '

The major llmltatlon of the results presented in Table 7 was
that the lowest concentration levels used 1in the: per formance
evaluation studies were 5 ug/l or above for all compounds except
1,1,1-trichloroethane. Therefore, no data = was provided ' to
evaluate the ability of the laboratories to analyze samples at
lower concentration levels accurately. The Institute requested
that NJDEP investigate the possibility of performing a research
study to provide them with information on the accuracy and
precision of analyses at these low concentratlons to derive MCLs
for many of the A-280 compounds. ’ : :

‘19:_‘v o



u.S.EPA

- Table 7

Results from Water Pollutlon Studles 8-11

Benzene

' Carbon Tetra-
‘chloride ’

'1,2-Dichloro-
ethane'

- Trichloroethylene

; uTetrachloroethy-"

1enev-
_ 1,1,1-Trichloro—‘
ethane

p-Dichlorobenzene

1TV="true" value

1 6.02

12.0

17.1

19,1

11.0

15.9

~11.0

14,1
18.8"

10.5

6.43
15.9

- 4.99

- 8.32
12.0
‘16 8

6108.‘

12.2

1.61
7.96

13.7

(From U.S.EPA,

- 35
40
37

35
29
34
38

30
38 )

35

38
36
30

39
.31

35

35

18

18
14

36

l985b)

No, of lab

out51de

+/- 20% TV

20 U\

or reference concentration.

OO dWUl=

o

o ooV

(0‘

No. of
labs
- outside

TV

) 2
\3_
3
y3v
3
3
1 3
|

SO

=N

+/= 40%"

oN wWw

)
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C. . Studies to Determine the Analytieal Limitations
1. U.S.EPA - Water Supply Performance Evaluation Qtudy #17
In  Water Supply Performance Evaluatlon Study ~ #17

(GomezeTaler, 1986), the U.S.EPA sent low level samples of nine
VOCs to state and commercial laboratories to evaluate laboratory

performance below 5 wug/l. The results of this study, which -

U.S.EPA released to OSR, indicated that the -majority of -the

- laboratories could achieve acceptable quantitation (within plus or. .
minus 40% of the true value) for concentratlons of approximately 2
to 5 ug/l . for ~all vVOoCs included in the study except ‘vinyl
*chlorlde., It was. assumed that laboratorles were u51ng the 600
series methods for thlS study.

2. Rutgers University, Department of Env1ronmental €c1ences
- Drlnklng Water Methods Valldatlon Study

As prev10usly stated when the A-280 amendments were first

‘passed ~the only methods avallable for the measurement of volatile
organic compounds in water were the U.S.EPA 600 series methods.
To validate the appllcatlon of these methods to drlnklng water and
to develop methodologles for compounds without approved methods, a
study was initiated by NJDEP with Rutgers Un1vers1tv, Department
of Environmental Sciences (RUDES). A major portlon of this
project was to develop MDLs for the A-280 contamlnants in drinking
water matrices ‘specified by U.S.EPA in 40 CFR part ‘136,
,Appendlx. B. Thls work was also to evaluate the effect of
~ increasing the 600 series method's (for VOCs) sample purge volume
.in order to assess possible improvements in detection limits. The

.study was subsequently modified to evaluate ‘the 500 series methods -

when these methods were released by the U.S.EPA. The use of the
- larger sample purge volume (25 ml versus 5 ml) was. maintained.
- RUDES provided data on their laboratory s MDLs for Methods 502.1,
524.1, and 608. RUDES MDLs are " shown in Table 8.

3.;,NJDEP - Practical Quantltatlon\Level Study‘

At the request of the Testing Subcommittee a study was-
initiated by NJDEP with the N.J. A-280 certified 1laboratorv
community to evaluate their analytical performance  on . A-280
contaminants. - The study, referred to as the PQOL study, was
designed to' evaluate the precision and accuracy of analysis at low
concentration levels of A-280 contaminants by certified
laboratories, to give . insight on the ,analytical methods being
" used, and to prov1de the 1nformatlon needed to determlne the PQLs.

All 33 laboratories certified for A-280 analyses were asked
to participate in the POL study. The laboratories were instructed
to analyze samples at 5 concentration levels using the 500 series
methods for VOCs and method 608 for extractable compounds. All

‘methods were to be performed exactly as written. = At each.
concentration level, 1laboratories were required . to ‘run four -

21
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x Table 8 :
MDLs Reported by Rutgers University
in Drinking Water Matrices;(ug71)
Method 524.1 Method 502,11  Method 608
' Benzene - .80 .07 _1
. Carbon TetrachlorideJ: .22 210 6.013‘ 0.02
Chlordane “ o 141 .054
Chlorobenzene :  » .50 f_.21‘ o
1,2-Dichloroethane .83 72 .039  .030
1,1-Dichloroethylene .37 .34  .035  .053
C+Td1;2-DiChloroethy- | »
lene | .86 .18 .028  .026
n-Hexane ‘ 22 .32 R y : B )
»ﬁéthylene Chloride .45 .81 .ozzi .015
‘Methyl Ethyl Ketone 12,26 | 8.{3
PCBs (Aroclor 1254) E . | >v ? : “;131 f.173,1‘
PCBs (Aroclor 1242)” SR | .é . . .189 - .185
‘TeﬁrachioroethYIené ‘.34\" ‘.20‘ .087? .153 |
1,1,1-Trichloroethane .31 27 . .017  .019
Trichloroethylene , .60 | .28 .0355 .047
Vinyl Chloride | 1.51  1.08
1,4 + 1,2-Xylenes| .75 .22
1,3-Xylene L 35 20 5 |
125 m1 sample| purge volume was used for%methoﬂ 502.1
2w = Surface.Water . : i' 7
GW =) Ground Water ‘ !
‘ |
22 .
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replicates. The concentration. levels chosen ranged from easily
guantifiable levels, to 1levels around the MDLs given in the
methods. Results were ‘compared to the known values of the samples
to determine accuracy. Precision was determined from the analysis
of the replicates and from comparison of ‘the mean values
determined by each laboratory.

Along with the results "of these samples, the laboratories
were also required +to report. surrogate recoveries from ‘each
sample, daily calibration check and quallty control (QC) check
‘standards, . daily blanks, initial precision and - accuracy
~.statements, callbratlon curves, and the MDLs ¥for each analyte.

MDLs were determined as specified by U.S.EPA in 40 CFR Part 136,
Appendlx B. This supporting documentation was required to al]ow
NJDEP to evaluate the qualltv of the reported results.

N One llmltatlon‘of the study was that,only 6 out of the 33
- commercially certified -laboratories  participated. - This - low

response occurred despite aggressive actions by NJDEP to encourage
participation, including: -a general certified laboratory meeting

"to describe the study, numerous . letters and follow-up phone

conversations K with the  laboratory personnel, and an offer of
payment, for a portion of the workload. Although the number of
labs participating was 1low, this study represents a unique
evaluation of analytical performance by the certified laboratories
which are actually performing the A-280 analyses. This PQL study
'is far superior to the common reliance on only university or state
laboratorles to obtaln this type of data.

, Another lJmJtatlon of this study was that it was necessary to‘
send out samples to the laboratories in sealed glass ampules at
high concentrations. The laboratories were asked to make a series
of dilutions from these ampules.  Some ‘'small errors would be
expected to have been introduced durlng ‘dilution procedures. The
“samples used were supplled bv the U.S.EPA and are the  best
"currently available. A review of the results did not indicate any
substantial dilution errors. The samples used were supplied by.
the U S. EPA and are the best currently available.

~D.- DerlvatJon of the POLs

Two approacheS‘were used to derive the PQLs.  Each approach
ylelded a range where an acceptable PQL could be set. . Information -
from many other sources was used to support the POLs. A detailed
discussion describing how the PQL was determined for each compound
is presented in Appendix C which supplements this document.

~

The first approach to determine the PQLs was to evaluate the
results of the POL study (see Table 9) for the 12 compounds
included. Using three parameters calculated from the study data,

~ precision and accuracy were evaluated at each concentration

~ level. Accuracy .was expressed as the percent difference between
" the laboratory determlned mean and the true concentration of. each

sample.  Acceptable accuracy -was set at an -average percent



COMPOUND-

 ,VINYL CHLORIDE

TRICHLOROETHYLENE|

TETRACHLOROETHYLE]
CHLOROBENZENE
METHYLENE CHLORID!

' CARBON TETRACHLOR

BENZENE

|23 I

NE

IDE

Table 9

Summarz,of PQL Study Data )

SAMPLE  TRUE
VALUE -

4
’ “(ug/1)

VBEWNH UBWNR bW

N

R WN -

U1 W N

24"

AvVG AVG
LAB 3STD
MEAN' REPS*
(ug/1) ‘

55.73  17.99

0.85 51.77
0.2 0.24  26.17
18.45  9.27
3.70 4.58
1.42  7.25
0.27 21.29
0.04 31.90
24.56  11.15
4.95  7.63
1.94. 6.80
0.35 19
0.07  18.19

1.31 . 11.85
0.31  40.92
0.10  38.45
11.03 9.15

2.51° 9.73

1.10 12.62
0.45  -27.23
0.30 23.97
9.93 8.99

1.89 5.47

0.58 ~ 36.76
0.12 28.60
0.01 35.07
6.33 14.92
1.41  9.08

0.66 14.92
0.16 37.72
0.05 25.55

" AVG

SDIFF $STD
FROM ' MEAN
| TRUE * % x

| VALUE**

29.21  40.56
64.42  110.29
14.27 15.53
18.57 12.37
30.65
53.21 51.18
68.91 102.04
16.80  27.77
29.75 35.31
34.20  47.12
46.77 ~ 60.84 .
165.92  146.88
24,02 13.76
22.03  20.46
34,58  33.05
147.61  61.27
717.87 74,22
15.11  23.24
28.59 23,24
45,07 - 49.17 -
46.02 51.32
73.96  139.97
27.20 23.71.
. 23.94  28.09
38.52  46.39
1 66.61 31.94
203.33  100.00
BS

31.42



Table 9 (con't.)
Summary of PQL Study Data .

AVG AVG AVG

COMPOUND SAMPLE TRUE LAB $STD SDIFF $STD
4 _ VALUE MEAN REPS*  FROM MEAN
(ug/1) (ug/1) TRUE Kk
‘ : VALUE* * :
1,4-DICHLOROBENZENE 1 13.6 14.62 . 24.33 30.76 34.32
o : 2 3.4 3.16 8.46 35.61 45.80
i 3 1.36 1.09 13.77 19.66 18.54
‘ 4 0.27 0.26 26.80 73.91 100.88
5 0.05 0.15  8.53 303.98 158.18
1,3-DICHLOROBENZENE 1 25.8 27.49  17.68 12.42  12.25
2 6.45 6.03 13.56  21.78" 26.45
3 2.58 2.24 11.38 17.96  20.12
4 0.52 0.35 34.25  52.39 . 78.99
5 0.1 0.03  43.08 86.34 192.03
1,2-DICHLOROBENZENE 1 15.5 14.98 21.99 46.29 45.13
2 2.8 3.05 15.15  36.10 46.87
3 1.55 1.42 19.68 49,47 49.47
4 0.22 0.46 29.38 191.82 127.66
5 0.05 0.80 8.35 - 1813.92 191,12
1,1,1-TRICHLOROE-~ ‘ , »
THANE . 1 7.39 6.47 9.61 33.32 57.02
2 1.85 1.58 7.62 22.84 24.94
3 0.74 0.48  30.64 34.46 46.36
4 - 0.15 0.17 - 53.98 23.79 36.28
5 0.03 0.05  8.54 '151.87 99.85
CHLORDANE 1 1.18 1.23 3.07" 8.46 - 8.13
2 0.59 0.63 2.97 5.17 0.80
3 0.16 0.19 2.71 23.29 21.05
4 0.06 0.09 7.61 50.42 22.22
5 0.03 0.05 2.75 66.67 20.00
AROCLOR 1254 (PCBs) 1 0.97 0.92 7.59 14.69 - 16.04
2 0.49  0.44 13.83 17.47 22.51
3 0.32 0.30 15.70 35.75 39.15
4 0.13 0.14 11.03 31.86 32.90
5 0.07 0.09 29.56 45.64 24.00

* AVG % STD REPS - Average relative standard deviation of the four:
replicates _ ’
** AVG % DIFF FROM TRUE VALUE - Average % difference of the lab
i ‘ » mean from the true value
*** 3 STD MFAN - Relative standard deviation of laboratory means
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difference of - all the 1aborator1es mean. values

values (AVG. &

i
1
| .
| .

|l ) \»
I
I
l

DIFF FROM TRUE VALUE)‘ of | less than 40%.

Individual laboratory precision was evaluated us1ng the percent
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each concentrati

standard
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on level. Acceptable | 1nd1w1dual laboratory
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From the P
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Table'lO
Practical Quantitation Levels and Recommended
Analytical Methods for A-280 Compounds

COMPOUND - PQL(ug/l) . RECOMMENDED U.S.EPA METHODS*
Benzene ‘ 1 503.1, 524.1
Carbon tetrachloride 2 502.1, 524.1
Chlordane 0.5 - 608
‘Chlorobenzene 2 ‘ 502.1, 503.1, 524.1
o-Dichlorobenzene 5 503.1, 524.1
m-Dichlorobenzene 5 503.1, 524.1
p-Dichlorobenzene ' 5 503.1, 524.1
1,2-Dichloroethane 2% % 502.1, 524.1
1,1-Dichloroethylene C 2%* © 502.1, 524.1
C+T 1,2- chhloroethylene S 2%% 502.1, 524.1
Ethylene Glycol o No Method | emem————— e
Formaldehyde - No Method L e ———————
n-Hexane No Method @  =—=—--ee———ee ’
Kerosene No Method ————————————
Methylene Chloride . 2 : - 502.1, 524.1
" Methyl Ethyl Ketone  No Method e
PCBs 0.5 608 I '
Tetrachloroethylene 1 502.1, 503.1, 524.1
Trichlorobenzene - B*xx* 612 :
1,1,1-Trichloroethane 1 502.1, 524.1 , v
Trlchloroethylene ' 1 ‘ "502.1, 503.1, 524.1°
Vinyl Chloride ; -5 502.1, 524.1
Xylenes ’ ‘ 2% % - 503.1, 524. 1
*U.S.EPA has recently released methods 502.2 and 524 2. These !

methods are currently being cons1dered for ‘use by NJDEP 1n the
A-280 monlforlng program. : : : o

**Compounds not 1ncluded in the PQL study.
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‘y )
| - . . ;
\

‘1. U.S.EPA 500 series methods should replace the 600 serles
methods for VOCs in potable water,‘ . -

2.  The 500 ‘serles methods were not -eValuated for the
analysis of the trichlorobenzenes, therefore, method; 612 is.
recommended “and’ S I ' A :

|
‘ .

: 3. U S.EPA. method. 608 is recommended for the analvs1s of the\
extractable compounds, PCBs- and chlordane. Method 625 should no
longer be con51dered acceptable due to extremelv hlqh MDLs.u.*

, Recommended methods jror each A—°80 compound are- glven in \‘f{_
- Table 10. .o . , , :

_ Lastly, the Testlnq Subcommlttee recommends that addltlonal
research be conducted to evaluate alternatlve analytical methods
‘or modlflcatlons to, existing methods for analyzing ' the A-280

E fcompoundS' with health-based numbers - lower  than: the PQLs

established in this document. y The longAterm goal - should be to
© identify or develop methods ~with PQLs at or approaching the
-health based numbers.- o ML . o S
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IV, ,TREATMENT CONSIDERATIONS

A, Responsibilitlesfv

. The Program
delegated the res

Subcommittee of the Institﬁte was orginally
ponsibility of reviewing general NJDEP activities

undertaken in accordance with the New Jersey Safe Drinking Water
Act. After the Institute and three Subcommittees were formed and

began discussing
- for the removal
important consid
. Subcommittee. The

‘volatile organics

health-based
- compounds; 2) wha
A-280
economic
“contaminants

criteria for

contaminants
considerations in
from

of A-280 contaminants began to emerge as an
ration that was '~ not being addressed by any
questions that had to be answered were: 1) can

be removed from drinking water to meet the
carcinogenic ' and
t are’/ the available technologies for removing the
‘from drinking water; @ and 3)
removing. the:
~ These

noncarcinogenic A-280

drinking water. issues are directly

related  to the feasibility criteria to ‘be - considered in setting

standards for ca101nogens and  the fea31b111ty and practicability
criteria for noncarcinogens.

The respon51b111ty for addressing

these questlons was a551gned to the Program Subcommlttee.

‘B, Treatment Technlques and Feasibility

} The Program
technologles thaj

chemicals currentlly monitored.

Subcommittee inveStigated and agreed upOnv"two
t can be wused to. remove the sixteen A-280
Aeration !is one process whereby

the A-280 VOCs dissolved in water are forced from the water into

the air.

of the molecules
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© organic chemicals
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nts among the available | aerat:on and contactor
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hown to have the capacity for
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greater than or
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, ' Table 11
Treatment Technologies for VOC-Reduction

Aeration ' D | Reported Removal Efficienéy
Packed Aeration Towers ' ~ 90-99.9%
 Mu1tiple Tray Aeration - o 40—90%. |
Diffuéed Ae;atioh : iv; I 70-928%
Spray Aeration I "  _ il' S 75-90%
Air Lif£~Pumping o B T 40-973

. N :
Cascade Aeration . 40-80%
Conta@tors ‘

- Granular Activated»Carbon3Contact0rsi(GAC)/.)99%
Powered Activated Carbon Addition 50-90%

Synthetic Resin Contactors ‘ »90%

Other Treatment Options
Point of Use GAC . . 90->99%

"v.s.Epa, 1985e.

L



equilibrium with

These condition can - be approx1mated‘ 'in ' |jactual practice.
Therefore, the performance of air strippers may be predicted (Hand
et al., 1986; Love et al., 1983' Gosset et al., 1985) . - .

The relatlve
portrayed on Table 12.
such as 1,2-dichloroethane, a combination of air

.contacting makes | reduction feasible. It is nos
- strip either chlordane or PCBs.
~adsorbed onto carbon.‘ :

Similarly, most of the A-280 organlcs are also ‘adsorable onto
- GAC 1is spe01ally treated carbon
ion  which organlc
Ideal conditions require

granular activated carbon (GAC).

that has an enormous internal surface | area.
molecules in the|water can be adsorbed.

that water temperature remain constant, and

‘between the adsorbed organics and those rema1n1
reached.
organic compound
adsorbed has been descrlbed (Dobbs* and Cohen, 198

The relative ease of
portrayed on Table: 12.
combination of |air stripping and carbon
-_ohloride which is not feasible to adsorb 1s read1

adsorptlon

- C. Cost Analysils and Practlcablllty : j

a1
. \

- The Program

These compounds

by GAC

clean air at normal temperatureS‘and pressures.

vease ‘of air strlpplng the A-280 contaminants isx
For organics. that are weakly air stripped,

stripping and GAC
t feasible to air
are readlly

‘that equlllbrlum
ng in solution be

The nathematlcal relationship between  the amount of
in the water and the amount of organlc compound

0).

1y alr stripped.

Subcommittee also reviewed economic factors and

cost estimates for removing certain organics from drinking water.

The A-280 - amendments contain spec1flc wording to be used by the
The cost of treatment,

Institute to develop MCLs.
functlon of ' treatment efficiency in ' that
‘practicability’ of an - MCL, may = only  be
noncarcinogens orx
products. A-280 hazardous contaminants present
noncarcinogens include the following: '

- meta- and ortho-dich
1,1,1- trlchloroethan
cis- and trans 1 2= d

n-hexane
xylenes

chlorobenzene -
'1,2,4-trichlorobenzene
1,1-dichlordethylene
ethylene glylcol

methyl ethyl ketone W

The practicability of achieving health-based le
\in terms of the size and cost of treatmentffacill

For the purposes of cost estlmatlon, pack
treatment was used because the results of this t
can be predicted, A U.S.EPA report. on the‘remov
‘used which provided cost estimates on alr
various size treatment plants, converted to 1986
1984e) T RN X "

.
) |
i .

i
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. Formaldehyde: - "i-—é -------- meeceaNR--==cmcemecsa

‘Methylene Chloride

-Methyl Ethyl Ketone

e ’ - Table 12

Comparison of Two Treatment Technologies:

"Removal of A-280 Contaminants

, . L ‘Carbon Adsorbability
ORGANIC CHEM1CAL _READILY - MODERATELY WEAKLY NOT-

Benzene e : . X

‘ Carbon Tetrachlorideyl ' o : X

Chlordane ' : ‘ X

éhlorobenzene o o ; - ’ X
p-Dichlorobenzene R . | . X
o-DicHlorobeniene. : 7 . SR X
m-Dichlorobenzene . ' ‘ .<X
1,2-Dichloroethane - 7

_ X
1,1-Dichloroethyiene” o X
ciékl,Z-Dichloroefhylene ' - o X

X

trans-l,2-Dichloyoethylene‘

Ethylene Glyéol : . B s-=c--es-e-c-co-cNR¥--oo-oooooo-

Kerosene - v Cemelemsemenancnn NR==mecmmemceea

N-Hexane _ "‘f"'; -------- _NR .............

'Polychlorinated Biphenyls X

Tetrachloroethylene . : : ? : X

Air Strippability

READILY MODERATELY WEAKLY NOT 3

x
X
<
X
X
X
X
X
X

P

P e
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0§GANIC CHEMICAL
1,1,1-Trichloroethane
1,2,4-Trichlorobenzene
Trichloroethylene
Vinyl Chloride

Xylenes

*NR. = Not Reported

Table 12 (con't.)

Carbon Adsorbability
READILY MODERATELY WEAKLY NOT

X

Air Strippabilitx
READILY MODERATELY WEAKLY NOT

X

 References: Ashworth et al., 19863 Cummins, 1982a, 1982b, 1985; Gosset. et al., 1985; Hand et al., 1986;

Abrams and Medlar, 1986; Dobbs and Coheh? 1980; Love et al., 1983; U.S.EPA, 1984d.



Although cost considerations are . only applicable for the
noncarcinogens, = the - Program - Subcommittee originally chose to
~estimate costs for removing two carcinogens (benzene .- and
trichloroethylene) to 1 ppb ‘and one noncarcinogen

(%,1,1-trichloroethane) to 5 ppb, to reflect what  the Subcommittee.
judged to be reasonable estimates of analyt1cal capabllltles and

long-term health effect levels. Using this approach, an estimate
of $54 million' dollars  in treatment.mcosts. for the affected -
supplies in N.J. was derived. An increase in water rates from

'$0.05 to $0.96 per 1,000/ gallons was also estlmated ($0.05 to
$0.15 per 1, 000 gallons increase for systems serving more than
100,000 people, $0.19 to $0.96 per ‘1,000 gallons for the smaller
systems) - S - A N

- The Program Subcommlttee reanalyzed <cost data based on
preliminary indications of what  that Institute was con51dering
adopting as MCLs (see Section V., Derivation of the MCLs). Five
sets of _A-280 . ‘monitoring data collected between. December 1984 and
December 1986 (showed that 120 PCWS had reported results above the -
draft Institute recommended MCLs. However, all these results were,

not necessarily verified accordlng to the Bureau of Safe Drinking -~

Water policies set forth in the Drinking Water Guidance document.
(NTDEP, 1986a). ‘The estimated total Statewide costs to remove

~ A-280 contaminants  to the draft Instltute ‘recommended MCLs is

projected to be in the range of 50 to 70 mllllon dollars, Wthh is
‘very 31mllar to the flrst estlmate. - : '

In -both cases, however, the- cost estlmates are approy1mate
and do not take into account site specific data and other factors
such ‘as the cost of abandoning a supply, site and distribution

improvements and cost of alternative supply. Costs will also be .
. influenced 5 by other factors L dlrectly related to the two =
- technologies. Air strlppers may emit unacceptable concentratlons

of volatile organic contaminants —into the “air, which ‘may
' necessitate the use of Vapor phase carbon to adsorb the organics
being emitted. Costs for air strlpplng may double if wvapor phase
carbon is requlred to control air emissions. Granular activated:
carbon used for contaminated water adsorbs organics selectively
and may subsequently release what it previously adsorbed,

resulting in +the organic breaklng through the contactor and
reentering the drinking water. - To prevent breakthrough to
~unacceptable levels, water utilities have to  replace the carbon.
The frequency of replacing the carbon will significantly affect,
‘costs. Therefore,“carbon usage and dlsposal may become 1mportant
considerations in both alr str1pp1ng and carbon contacting.. »

Practlcabll;ty was'con51dered by,estlmatlng the 51ze and cost
of treatment facilities, namely air strippers for - various
capacities and contaminant concentrations @ (U.S.EPA, '19844d;
U.S.EPA, 1984e). A summary of available data for a hypothetical

. one -million gallon . per day ' packed 'aeration»»tower with a

hypothetlcal ‘ 1nfluent concentration of . 100 ppb "for'»'each‘

hlnoncarc1nogen is presented in Appendlx D. . In ‘summary, avallablevf!y~,
studles and limited fleld data 1nd1cate the practlcablllty of alry'

“
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V. MAXIMUM CONTAMINANT LFVEL DERIVATION AND RFCOMMENDATIONS.

A,  A-280 Statuatory Basis for Maxlmum Contamlnant Levels h

- The A-280 amendments des crlbe the process to be used in the‘“

establishment.‘of .~ MCLs. Maximum contaminant levels for the
carcinogenic contaminants are to be establlshed in a different
manner than for the noncarc1nogens. .~ For the carc1nogen1c'

‘substances,  MCLs are to be developed which "...permit cancer in
‘no more than one- 1n one million persons. ingesting that chemical -
for a. lifetime..." "...within the limits of medical, scientific
and. technologlcal feasibility". = The Institute 1nterprets this -
language to mean that the MCLs for car01nogens should be set at
the one in one million excess risk 1level unless it not
currently technically feasible to do so. Technical - feas1b111tv
includes the capability of analyt:cal instrumentation to detect
and quantitate contaminants reliably in water, as well as “the
capability of water treatment processes to remove. contamlnants to.

the specified ‘health-based levels.  Cost is not a dlrect' (j
con81derat10n in the evaluatlon of technlcal feaelblllty 1n thls.j

case.

-

A different process is described in the amendments for

setting MCLs for noncarcinogenic contaminants. For these
substances, MCLs ‘should be derived which eliminate "...all adverse
physiological . effectspfrom ingestion..." "...within the limits of
~practicability ~and feasibility". = - The Institute ' interprets
practlcablllty to - mean that cost- cOnS1deratlons'_shou1d “be
evaluated in determining MCLs for noncarc1noqens. Therefore, the

- Institute finds that MCLs for noncarc1nogens should be set at the vrj

health—based levels . unless it is not  technically fea51b1e “to - do
'so, .or would present 'an overwhelmlng cost burden when compared to.
the cost of other commonly accepted water treatment practlces.j

: The only addltlonal statuatory quldance supplled to the
Institute for the setting’ of MCLs is that in no case shall the
State ‘MCLs be less stringent than federal standards established by
the U.S.EPA. As of the date that these recommendations are being
prepared no final federal MCLs are available for any of the A-280
2a list contaminants although proposed standards for elght A-?80_
compounds have been published (U.S.EPA, 1985c). A comparison of
U.S.EPA standards to MCLs recommended by the Institute will have
to be undertaken by NJDEP at the time that the final federal MCLs
~are promulgated. Any New Jersey MCL which exceeds a federal

standard would have to be adjusted at that tlme.' ‘ o

B. Derlvatlon ovaecommended MCLs R

As outlined above, the instituteb‘requlred information - on
adverse health effects, as well as analytlcal and treatment
capabll1t1es to: derive MCLs for each of the A-280 contaminants.

- In previous- sections. of thlS document, these three con51deratlonsf;_':

- were fully described and conclusions were. presented ‘Section- IIJQH
-;contalns the health based levels for each contamlnant, ‘and Sectlonfj

N \
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proposed MCLs for eight componndSvare provlded in

comparison to the Institute |recommended MCLs:
. All of the U.S.EPA proposed MCLs ~are
hlgher than those recommended here, with the

7yl chloride. The proposed U. S\EPA MCL for wvinvl
stringent than the Instltute recommended value (1

If this federal standard is promulqated NJDEP
d to adopt the lower value although the NJDEP PQL
not support reliable quantitation at such a low
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“Fi
Derivation of

Method Practical
Detection Quantitation
Level Level
T O R,
Zero MDL PQL

Compounds: Chlorobenzene
o-Dichlorobenzene
m-Dichlorobenzene
p-Dichlorobenzene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene

*For Further Discussion, See Section VI.

, with Health-Based Levels
Greater Than the PQL and the MDL

gure 1
MCLs:  Contaminants

J

‘Health-Based Level (HBL) - Discontinue Use
_ ’ and ~ 0Of Water For
- Maximum Contaminant Potable
’ Level Purposes*
_________ e

‘MCL = HBL

Methylene Chloride
'1,2,4-Trichlorobenzene
1,1,1-Trichlorocethane
Trichloroethylene.

Xylenes
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Health-based Levels, PQLs, U.S.EPA Proposed MCLS

Table 13

and Institute Recommended MCLs (ug/1l)

Contaminant

1)
2)
3)
4)

5)

Benzene

Carbon Tetrachloride

~Chlordéne

Chlorobenzene

O—Dichlorobenzene3

' 'm—bicthrobenzene3*7

6)
7)
' 8)

9)

10)

11)

12)
13)
14)

15)

16)

17)

18)

19)

20)

'p—Dichlorobenzene3

1,2-Dichloroethane

1;1eDichloroethy1ene\

cis-1,2-

Dichloroethylene3 o

trans—1,2-v- :3.
Dichloroethylene™:

Ethylene Glycol'7
Formaldehyde
n-Hexane

6
Kerosene

~

‘Methylene Chloride

Methyl Ethyl Ketone

Polychlor%nated
Biphenyls

Tetrachloroethylene

Trichlorobenzenes3

'1,1,1-Trichloroethane’

fTriChloroethYlene*

U.S.EPA

Institute

Health-

Based . Proposed Recommen-
 Levels PQLs McLs 1 ded MCLs
C0.15 1 5 1

0.39 _' o 5 2

0.013 0.5 NA® 0.5

4.6 2 NA 4

600 5 NA 600

600 5 NA 600

6.1 5 750 6

0.29 2 5 2

1.0 2 7 2
10 2 NA 10
10 2 - NA 10
290 . NA Na ﬁRS
0.65 NA NA 'NR
33 NA NA NR

“NA ~ NA NA NR
| 2.5_» 2 NA 2

270  NA  NA NR

0.024 0.5 NA 0.5
0.44 1 NA 1

8.6 / 5 NA 8
26 1 200 26
1.2 1 5 1
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VI. MAXIMUM CONTAMINANT LEVEL APPLICATION

A. Use of MCLs by NJDEP

The A-280 law states that the New Jersey Drinking Water
Quality 1Institute will recommend maximum contaminant levels to
the Commissioner of the Department of Environmental Protection for
adoption into the rules and requlations for the N.J. Safe Drinking
Water Act (Act). The definition of a maximum contaminant level,
set forth in the Act, states that an MCL is ' the ..."maximum
permissible level of a contaminant which is delivered to the
free-flowing outlet of the ultimate user...". The exact criteria
for setting the MCLs for the hazardous contaminants listed in the
law was discussed in Section V. This document consolidates the
work of the Institute and the three Subcommittees by establishing
recommendations for MCLs and is being submitted to the
Comm1531oner ‘in accord w1th the A-280 amendments. .

The A-280 law also states that the owner or operator of each
water system, upon receipt of test results that confirm that an
MCL has been violated, must bring the water into compliance with
the standard within one year. 1In cases of immediate public health
threat, the water supply may be required to comply with the
standards more rapidly. A specified high wvalue above each of the
MCLs should be designated by NJDEP as that which would define the
water as undrinkable because of acute adverse health effects. Low
values, below the MCL and above the MDL, should also be reviewed
because some MCLs were set above the health-based number. Details
concerning the implementation of the drlnklng water program will
be descrlbed in the regulatlons.

~ The MCLs that w1ll be adopted by NJDEP should be used to

insure that all PCWS in New Jersey do not contain the hazardous
contaminants listed in the A-280 legislation at concentrations
which exceed the criteria stated in the A-280 law. These MCLs
- will provide the Department with a basis for assessing the risk of
levels of contaminants reported during semi-annual testing
performed by the 630 PCWS in N.J. The MCLs will also be used as
appropriate to assess water quality in non-community and
non-public water supplies. '

As an interim measure to-direct Departmental response to the
_ detection of contaminants in potable water, the Bureau of Safe
'Drinking Water (BSDW) has been using a document developed by OSR
entitled "Drinking Water Guidance, Interim Action Levels and
Recommendations for Responses for Selected Organics in Drinking
Water" (NJDEP, 1986a) . This document was released in January
1986 and was developed from previously published U.S.EPA levels.
As soon as the MCLs are adopted by NJDEP, drinking water gquality
in N.J. is to be assessed based on the MCLs in the regulations;
the MCLs are to supersede any other guidance numbers available,
- including - those published previously in the Drinking Water
- Guidance. : : -
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5) The xylene health-based number is based on the total xyvlene
concentration- because there is no information to justify separate
risk assessments for the three isomers. The laboratory community,
however, has been separating the three isomers according to the
laboratory certification ‘regulations. The NJDEP should calculate
the total of the three isomers and compare the total to the MCL to
determine the water quality of the drinking water supply.
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3. Removal of Kerosene From the 2a List

The contaminant mixture kerosene, listed on the 2a list, was
evaluated in detail by the Lists and Levels Subcommittee for risk

assessment. Kerosene is a mixture of aliphatic and aromatic
hydrocarbon compounds with differing ©properties and water
solubilities. There were no adequate toxicity studies awvailable

that could be used to develop a risk assessment for kerosene in
- drinking water. The toxicology of several components of kerosene,
especially those that are water soluble, may be more appropriate
for assessing the risk presented by kerosene contamination. Two
of the most common water soluble compounds in kerosene are-
‘benzene, a 2a list contaminant, and naphthalene. The Institute
finds that kerosene 1is an inappropriate contaminant for the 2a
list, and recommends that kerosene not be regulated as such, since
it cannot be evaluated according to the procedures set forth in
the A-280 law. - It is also recommended that naphthalene be
considered for the 2b list.

B. 2b List Activities

One of the provisions of the amendments to the N.J. Safe
Drinking Water Act gave the. Institute the responsibility of
choosing additional chemicals for regulation in drinking water.
This 1list of additional chemicals, specifically  metals, base/
neutrals, acid extractables, and pesticides and related compounds
is commonly called the "2b" 1list after the section of the
legislation mandating this responsibility. :

- In order to narrow the field of chemicals to those most
appropriate for regulation in drinking water, a 2b Contaminant
- Work Group, comprised of members of NJIDEP and NJDOH was  formed.
The three main criteria used to screen chemicals for possible

placement on the 2b 1list were: 1) toxicity, 2) occurrence in
potable water, and 3) availability of reliable analytical
methodology. To date, the 2b work group has done a preliminary

assessment of phthalates, phencls, metals, and additional volatile
organic chemicals. Some of the findings and recommendaticns for
these groups of chemicals have been discussed by the Lists and
Levels Subcommittee. '

The Institute has requested that the four trihalomethane
compounds currently  regulated as primary drinking water .
contaminants be looked at first as part of this 2b process.
Naphthalene will also be considered at the beginning of the
process since this compound is to be regulated in place of
kerosene as discussed above. The Lists and Levels Subcommittee
will be working more on this activity in the future.

The legislation mandates that the maximum contaminant levels
that will be developed for the 2b chemicals follow the same
~ process as was set up for the 22 2a hazardous contaminants and was

described in this document. The carcinogens are to be regulated
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APPENDIX B

SUMMARIES OF HEALTH-BASED MAXIMUM CONTAMINANT
LEVEL SUPPORT DOCUMENTS

Adopted by the Lists and Levels Subcommittee
to be transmitted to the
New Jersey Drinking Water Quality Institute
for Consideration in Maximum Contaminant Level Development
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Support Documents are
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the New Jersey Department of Environmental Protection

B-1.



INTRODUCTION

The basis for the health-~based maximum bontamihant level (MCL)
\~280 contaminants is briefly summariéed below.

each of the 1
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Level . Support
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~II, III) and

"Health Effects

Chapter II).
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>’
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1
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Detailed
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Formation, is found in the Health-Based Maximum Contaminant

Documents (NJDWQI, 1987; Appendix B Section A-T). A
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Considerations for MCL DerivatiFn" (NJDWQI, - 1987,

)
2

is considered a human carc1nogen “and was therefore placed
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and Wong, 1983).

|
|

a health-based MCL of 0.15 ug/L.

LORIDE

CARBON TETRAC

Carbon tetrachloride is considered a probable human carcinogen and

was - therefore| placed in Category I.

cause liver c
based on an
considered wa
The multista
0.39 ug/L..

CHLORDANE

Chlordane is considered a probable humah cercinogen and was there=

fore placed i
cancer in mig
chronic oral
was the incid
stage model A
health-based ¥

CHLOROBENZENE

Chlorobern
ingestion, ang
been shown to
nodules of the
based on a st

;l-Weibull model was used to derive a

This COmpouna has been shown to
ncer in rats, mice, and hamsters. The risk assessment was
oral exposure study in mice (NCI, 1976). The endpoint
combined male and female mouse hepatocellular carcinomas.
health-based MCL of
|

|

|

|
n Category I. This insecticide has been shown to cause
e. The risk assessment was based on a study involving
exposure of mice (RIAST 1983). The‘endp01nt considered
ence of hepatocellular adenoma in male mice. The multi-

or ‘high to low dose extrapolatlon was used to. derive a
ICL of O 013 ug/L.

|

hu¢an

izene i§ considered a possible carcinogen via
1 was therefore placed in Category II. This compound has
be associated with an increased occurrence of neoplastlc
11ver in highly dosed male rats. The\rlsk assessment was
udy 1nvolv1ng subchronic oral exposure of dogs (Monsanto
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Company, 1977). The endpoints considered were minimum histological
‘changes in the 1liver, kidneys and hematopoietic tissues in ‘dogs.
‘Appropriate uncertainty factors were applied to the NOAEL of 27.3
mg/kg/day, including an additional safety factor for the possible
carcinogenicity of chlorobenzene. The resulting health-based MCL of 4.5
ug/L was derived. '

DICHLOROBENZENES

p-Dichlorobenzene is considered to be a probable human carcinogen
and was therefore placed in Category I. This compound was found to
cause cancer in both rats and mice. The risk assessment was based on a
study involving chronic oral exposure of p-dichlorobenzene to rats and
mice (NTP, 1986). The toxic endpoint was an .- increase in kidney
adenocarcinomas in male rats. The multistage model for high to low dose
extrapolation was used to derive a health-based MCL of 0.61 ug/L.

o-Dichlorobenzene 1is considered to be a non-carcinogen and was-
therefore placed in Category III. Toxicity to the liver and kidney are
the predominant chronic effects of exposure to o-dichlorobenzene. The
risk assessment was based on a study involving chronic oral exposure of
o-dichlorobenzene to male rats (NTP, 1985). .The endpoint considered was
a dose related increase in kidney tubular regeneration. Appropriate
uncertainty factors were applied to the LOAEL of 60 mg/kg/day, and a
health-based MCL of 600 ug/L of drinking water was derived.

Comments ‘are requested regardingxthe significance of a marginal
dose related increase in the serum cholesterol levels of male and female
rats in the NTP (1985) study. '

1,2-DICHLOROETHANE

1,2-Dichloroethane is considered a probable human carcinogen and
was therefore placed in Category I. This compound has been shown to
cause cancer in various organs of rats and mice. The risk assessment
was based on a study involving chronic oral exposure of rats and mice
(NCI, 1978).. The endpoint <considered was the. incidence of
hemangiosarcomas in male rats. The multistage model for high to low
a@ose extrapolation was used to derive a health~based MCL of 0.29 ug/L.

DICHLOROETHYLENES

1,1-Dichloroethylene was considered to be a possible human
carcinogen and was therefore placed in Category IT.
1,2-dichloroethylenes are not considered to be human carcinogens and
were placed in Category III. 1,l-dichloroethylene has been shown to
cause liver and kidney injury in experimental animals. Little is known
regarding the chronic toxicity of cis- or trans- 1,2-dichloroethylenes,
however available information indicates that they are less toxic than

N
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_ for
. ETHYLENE GLYC

“placed in Cat

vFORMALDEHYDE

~ Appropriate u
and a health-based MCL of 33 ug/L was derlved

. lack of relevant information,

- (NCI/NTP,

observed afte

n-HEXANE

KEROSENE

1,1-dichloroe
based on a

198
in mice. Ap
mg/kg/day, i
carcinogenici
1,1-dict
1,2-dichloroe

.
B

L

o

!

\

)

thylene.  The risk assessment’ for all dlchloroethylenes was
chronic oral exposure of mice to 11 l-dlchloroethylene
2). The toxic endpoint was an increase in- leer necros;s
propriate safety factors were applled to a LOAEL of 2
ncluding an additional safety factor for the possible
ty of 1 1-d1chloroethy1ene. The resultlng health-based MCL
1loroethylene is 1 ug/L ,aud -‘foﬁ', cis-" or trans-

thylenes, 10 ug/L.

OL

Ethylene

humans and an
chronic oral
was kidney to

applied to the

was derived.

, .

glycol is considered a non-car01nogen and was therefore
egory III. This compound causes kldrey toxicity in both
imals. The risk assessment was based on a study involving
exposure of rats (Blood, 1965).' The | endpoint considered
xicity in male rats. Appropriate uncertalnty factors were
NOAEL of 42 mg/kg/day, and a health-based MCL of 290 ug/L

|
\ P

Formaldehyde has been shown to cause nasal cancers in rodents and

was therefore

1978
inha

et al.,
chronic

considered was the incidence of nasal cell tumors|

rats. The mu

to derive<a5hea1th—based MCL of 0.65 ug/L. |

Y -
[ n-Hexane

 Category III..
"exposed to n-hexane.
subchronic inhalation exposure of rats to n-hexane (

1983).  The

. Kerosene

performed and
it was recomm

components, be

placed in Category I. Additionally,. carc1noma in situ was
r repeated exposure of the oral mucosa of rabbits (Muller
The risk assessment was based on a study involving
lation exposure ‘of rats (CIIT, 11981). The endpoint

in male' and female -
ltistage model for high to low dose extrapolation was used

therefore placed in
humans and animals
on a study ‘involving

Rebert and'Sorenson,
=ndp01nt considered was decreased neural response time.

ncertainty factors were applled to the LOAEL of 500 ppm,

is considered a non-carcinogen and was
Neuropathy was observed in. both
The risk assessment was based

) R

cannot be classified as to human carcinogenicity.

. Due. to
no risk assessment for kerosene was
, therefore no health-based MCL is recommended. Instead,

nded that kerosene be regulated on‘the

basis of two of its
nzene and naphthalene. '




@ -

-used to derive a health-based MCL of 2.5 ug/L.

METHYL ETHYL KETONEl

Methyl ethyl ketone is considered a non-carcinogen and was
therefore placed in Category III. Irritation and mild neurologic
symptoms were reported in humans exposed to methyl ethyl ketone. The
risk assessment is based on a study which described the effects of
methyl ethyl ketone in an occupatlonal setting (Smith and Mayers, 1944).
The +toxic endpoint considered was mild neuropathy. ‘Appropriate
uncertainty factors were applled to the LOAEL of 300 ppm,' and a

‘health-based MCL of 270 ug/L was derived. v _ B

METHYLENE CHLORIDE

Methylene chlorlde is con51dered a probable human carcinogen and
was therefore placed in Category I. It has been shown to cause cancer

~1in various organs in rats and mice. The risk assessment was based on a

study involving oral exposure in mice (NCA, 1983). The endpoint
considered was a combination of hepatocellular carcinoma and adenoma in
male mice. The multistage model for high to low dose extrapolatlon was’

=

POLYCHLORINATED‘BIPHENYLS,

Polychlorinated biphenyls (PCBs) are considered to be probable
human carcinogens and were therefore placed in Category I. These
compounds were found to cause cancer in both rats and mice.- The risk

‘assessment was based on a study involving chronic oral _exposure to

Clophen 60 (a PCB mixture) to rats (Schaefer et al., 1984). The tox1c)
endp01nt was an increase in liver tumors in male rats. The multistage

model for high to low dose extrapolation was used to derive a
.health-based MCL of 0.024 ug/L. S :

Comments are requested regarding whether neoplastlc nodules,. a

.p0551b1e precarcinogenic stage,‘should be combined w1th fully developed

tumors for the purposes of rlsk assessment

TETRACHLOROETHYLENE

Tetrachloroethylene is considered a probable human carcinogen and
was therefore placed in Category I. It has been shown to cause cancer
at various sites in rats and mice. The risk assessment was based on an

. oral exposure study in male mice (NCT, 1977). The endpoint considered

was hepatocellular carcinoma. The multistage model for high to low dose
extrapolation was used to derive a health-based MCL of 0.44 ug/L.

1,2,4-TRICHLOROBENZENE

1,2,4-Trichlorobenzene . is considered a non-carcinogen and was

. therefore placed in Category ‘III. . This compound causes kidney and

'B-5



respiratory toxicity in humans, and liver aﬁd‘reproductive texieity‘in

animals.  The
inhalation ex

considered was
factors were applled to the NOAEL of 3 ppm, and a health-based MCL of
8.6 ug/L was derlved e ‘ °

risk assessment was based on a study involving subchronic
posure of rats -(Watanabe et 'al., 1977)., The endpoint

liver porphyria 'in rats. Apprbpriate uncertainty

l,l,I—TRICHLOROETHANE’

1,1,1"Tr3
therefore pl

chloroethane is considered a non-carcinogen and was

ced in Category - III.

animals to this compound has been associated with 11ver toxicity. The

risk assessment was based on a subchronic study 1nvolv1ng continuous -
inhalation exposure of mice

considered wa
derive the or
mice by contir
-were applied

health-based MCL of 26 ug/L was derived. . o

Comments
modeling for
exposure.

Additionad
for 1,1,1-tri
and mice sugg
Because of se
an audit of ¢t

- (McNutt et al.,

’ ‘1975).
hepatic toxicity.

. [ The endpoint
Pharmacokinetic modeling was used to

1uous. inhalation exposure. Approprlateiuncertalntv factors
to the dose received at the LOAEL |of 250 ppm, and a

4
|

111y, it should be noted that a carc%nogen1c1ty bioassay
chloroethane (NCI, 1983) 1nvolv1ng oral exposure of rats
jested an increased incidence of liver cancers in mice.
rious data discrepancies, the NTP is currently conductlng
his study.  Based on NTP's conc1u81on§ when. the audit is

- completed, - the ' carc1nogen1c1ty status 'of; 1,1,1-trichloroethane may

change in the

future.

|

TRICHLOROETHYLENE

bTriehlercethYIene is considered a probaBle human éarcinegen and was

therefore placed in Category I.

liver  cancer
involving ora
was hepatocel

This compound has been shown to cause
in mice. The risk ‘assessment was| based on a study
1l exposure to mice (NTP, 1984). The | endpoint considered
lJular carcinoma and adenoma in male mice.

model for high to 1low dose: extrapolatlon was Iused to derive  a

health-based ICL of 1.2 ug/L.

VINYL. CHLORID

Vinyl ch orlde is considered a human car01nogen and was therefore

placed in Category: I.

mice, hamster
exposure - stud

hepatocellulay carc1noma in female rats.

It has been shown to 1nduce llver cancer in rats,
, and humans. The risk assessment was based on an oral
Y by Feron et al. (1981). The endpoint considered was

- The. mult;étage model for hlgh

Repeated -exposure’ of experimental '

al dose in humans equivalent to. the- dose received in the

are requested on the -app;icatien | of pharmacekinetic
calculation of equivalent doses with differing routes of
: L1V | t » ] X B

The multistage

)
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“ipXYLENES

to low dose extrapolatlon was used to derlve a health-based MCL of O 084?’:
ug/L . . » PN

Comments are requested regardlng whether neoplastlc nodules,- a

_ ;'p0551b1e precar01nogenlc 'stage, should be comblned w1th fully developed‘:f:f‘
'“,”-tumors for the purposes of r1sk assessment ‘ . ‘ Sl

A

, Xylenes are con31dered non-carc1nogens and were therefore placed 1ni,*v“. S
iCategory III. These _compounds. .cause central nervous system,.lung and,*’fah‘ﬂ”;
- . kidney tox1c1ty in humans -and ' animals.  The risk: assessment was based on"'
Can study involving 1nha1atlon -exposure of female rats durlng gestatlon,”

(erkova et al., 1983) ‘The endp01nts con51dered were embryonic andi
developmental tox101ty.  Appropriate uncertalnty factors were applied to

= the NOAEL of 2. 3 ppm, and a health-based MCL of 44 ug/L was derlved o
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. Appendlx (o} '
: Derlvatlon of Compound Spec1f1c PQLs

N Thls sectlon descrlbes the derlvatlon of the practlcal
‘,quantltatlon levels (PQLs) on: a compound by compound basis.

' The ‘sources of 1nformatlon, which include a) the NJDEP PQL. - e e
istudy, b) Department of Environmental Sciences, Rutgers ».u‘g SRR

- University (RUDES) method validation study, and c) the

- U.S.EPA Water Supply Performance Evaluation Study 17 have
been described in Section III C. ‘A general description of -
~the data is. prov1ded below. ;" ’ c Co e

a) NJDEP PQL study - Sample Results

' Results are presented representlng the analys1s of
_ the A-280.compounds at 5 concentrations levels. Four'
- replicates were run at each concentration level. A o
~ .~ total of 6 laboratories- partlclpated in the study 'The -
- number of laboratorles reportlng results for each B
' method are: _

L.s. EPA Method ~ Number of__La‘bo.ratories.

502 1},
503.1
. 524.1
608 (Aroclor 1254)
608 (Chlordane)

'&Jw}{bie

. fThe follow1ng descrlptlons and deflnltlons were used to
‘;descrlbe the data.¢; R :

' 'True Value - Known concentratlon of the sample

v:Mean - The average value reported for each sample
~at ‘each concentration.va, SR A

"'% STD Reps - The average % standard dev1atlon of the
S four replicates in each ‘laboratory. - % STD Reps was
",;used for evaluatlon of 1nd1v1dual laboratory prec1s1onr

i-v% lef. Mean vs True - The average of all part1c1pat1ng
laboratories percent difference of the laboratory o
‘.reported mean from the true value as calculated below' t'f

iv% lef. Mean vs True = : ‘ : '
‘ (True vValue - (Mean of 4 Reps)) X 100
- True: Value . .

Tif*f“%Jbiff. Mean vs True was used for the evaluatlon of
o »._V_L.accuracy. R e e e e




The acceptanoe

b)

<)

:.d)::

level. %

these fac
. where the
MDLc '

% STD Mea
the labor:

interlabo:

. % STD Reps < 20%

% Di

¥ STD Mean < 40% 5 |

NJDEP PQL

n Represents the % standard deviation of
atory determined means at each concentration
STD Mean was used for the evaluatlon of

ratory precision.

criteria for each value is: =

ff. Mean vs True < 40%

study - MDLs L L 1

come from

Dept. of

 (RUDES) -

MDLs

‘specified
~determined for U.S:EPA methods 524.1,

Oonly MDLs

ican Chemical Society.

DLs reported by the laboratorles in the PQL
determined using 40 CFR Part 136 Appendix
es were spiked into a reagent water matrlx.

iables used to descrlbe ‘the data are:

rage of all MDLs reported

inimum or lowest MDL reported :
|

imum or hlghest MDL reported

ctors are applled to the average MDL to get
e of the PQL. The. factor: of 3. 3 comes from
The
the U. S.EPA definition of
ors, a range for the PQLs
PQL.should be between,3.3

the PQL. Using
can be derived
and 10 tlmes the_'

;nv1ronmenta1 Sclences, Rutgers Unlver51ty

reported by RUDES ‘were determined as

in 40 CFR Part 136, Appendix B.! MDLs were.

502.1, and 608."
determined by methods 524.1 + 608 were used

for the evaluation of the PQL because they were

performed

- Analytes
: matrlces.,.

UQSOEPA -

_ Resu
Laborator

~describe the datas:

exactly as specified in the methods. v
ere splked into two flnlshed drlnklng water-

, : S - v'\ v
ts are reported for U.S.EPA and;State
es performance in the Water Supply
e Evaluation Study #17 (U. S.EPA = WS#17)
ing descrlptlons and deflnltlons were used to

\

factors of 5 and 10



B

True Value - Known concentration of the sample.

‘Mean - Average of results reported from each

laboratorles.

4 of Labs = ‘Number of U.S.EPA and state Laboratorles '
'part1c1pat1ng in the study. ,

_# of Labs Outside +/= 20% and +/- 40% - The number of
‘laboratories with results out51de +/= 20% and +/- 40%
~of the true value.

No breakdown was provided by U.S. EPA with the results ‘

of WS#17 to spec1fy whether GC or GC/MS methods were being
performed. It is assumed that most of the laboratories were
using the 600 series methodologles at the tlme of thlS

e)

,71) j

vstudy

. NJDEP Certlfled A-280 Laboratorles - MDLs Reported

dur;ng Second Periodic Round of Af280 Testing -

- MDLs were.reported to-the BSDW‘during the second

periodic round of A-280 testing by 15 Certified

. Laboratories. The methods for determining these MDLs

were not clearly defined. ~Some laboratories- reported aﬁ"

_Vconstant value for each analyte indicating that values = =
reported were estlmates and ‘not statlstlcally
: determlned. = :

' Benz ene

1 The PQL was determlned to be 1 ppb for benzene.v

',:Data from Rutgers University, Dept. of Environmental

Sciences (RUDES), U.S.EPA and the PQL study were
avallable for this compound. -

a)'_:NJDEP PQL Study - Sample Results

Sample analy51s results from the PQL study
using U.S.EPA methods 503.1 and 524.1, glven
below, show acceptable accuracy and

- individual laboratory precision down to a

- concentration of 0.52 ppb. Interlaboratory

'~ precision was outside the acceptable limit

-~ (46% STD Mean > 40% acceptance limit) at this
concentration. At 1.29 ppb and above, the
results indicate acceptable precision and
accuracy. - The PQL, as indicated by the

- results of the PQL study could be set above

- +0.52 ppb but below 1. 29 ppb. N , L

€ -3



jSampie'#

" True Lab Mean  $STD - $DIFF ~ %STD

Value (ug/l) Reps . Mean Mean
(ug/1l) e Vs ‘i ’
. True.

1 5.15 6.33 14.92 127.20) 23.71
2 1.29 1.41 '9.08 23,94 28.09
3 - 0.52 0.66 14.92 - 38.52] 46.39
4 . 0410 0.16 37.72 " 66.61/ 31.94
5 2

b)

aq)

0.05 - 25.55  203.33  100.00

PQL Study - MDLS

"pllcatlon of the average MDLs from the six
atories participating in the PQL study by
priate factors, shown below, indicate that
'QL should ‘be set between 1.06 -13 20 ppb.

Mean ﬁin . Max

MDL (ug/l) 0.32 ' 0.02 i 1.45

3.3 x|'MDL = 1.06 o c :
5 x MDL . 1.61

10 x MDL. 3;20
Dept.- of Env1ronmental Sc1ence, Rutgers Unlver51ty .
(RUDES) = MDLs , o :
MDLs | from RUDES using method 524 l, GC/MS, are
-given below. Results show a large variation in
the data depending upon the matrix and it is not
known whether this matrix problem would be

istently observed. These MDLs are within the
observed in the PQL study. ]
_ Surface Water éround Water .
Method 524.1 0.80 ' ~0.07

. PA - ws#17 TR ‘;'L' SRR

_ e |
ts from U.S. EPA WS#17, glven below, do not
ate any problems with the quantitation of
ne within +/- 40% at concentrations of 2.8
.8 ppb. The data quality should also improve
when |all laboratories use the new 500 series

. ... methodology. This indicates that quantltatlon at
1 ppb may be achlevable.v : :
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True
Value

(ug/1)

e)

Mean '# of # of Labs # of Labs

(ug/1) Labs ~ Outside Outside

o +/= 20% +/= 40%
2.90 37 11 4
6.21 37 12 5
Conclusions

Based on the results of the PQL study and the MDLs
reported during the study, a PQL of 1 ppb was
determined for benzene. MDLs from RUDES

and data from U.S. EPA WS-17 support this
conclusion.

2) Carbon Tetrachloride

The PQL was‘determined to be 1 ppb for

carbon tetrachloride. Data from Dept. of "
Environmental Sciences, Rutgers University (RUDES),
U.S.EPA and the PQL study were available for thls
compound.

a) -

NJDEP PQL Study - Sample Results

Sample analysis results from the PQL study using
U.S.EPA methods 502.1 and 524. 1, given below, show
acceptable accuracy and precision at =
concentrations of 2.65 ppb and above. At 1.06
ppb, both precision and accuracy were outside
acceptable limits. A problem with quantitation of
carbon tetrachloride sometimes exists due to peak
overlapping with 1,1,1-trichloroethane on the
primary GC column. The PQL, as indicated by the
results of the PQL study, could be set above 1.06
but below 2.65 ppb.

True Lab Mean %STD  %DIFF $STD

Value - (ug/1l) Reps Mean Mean
(ug/1) : Vs
' True
10.6 9.93 8.99 15.11 23.24
2.65 1.89 5.47 28.59 23.24
1.06 0.58 36.76 45.07 49.17
0.21 0.12 28.60 46.02 51.32
0.04 0.01 35.07 73.96 139.97



b)

- NJDEP PQL study - MDLs

‘Multlplcatlon of the average MDLs from the six.

laboratories participating in the PQL study by
appropriate factors, shown below, indicates that.

- the PQL could be set between 1.06 - 3.20 ppb.

~Mean = Min 3.;V1,Max

‘MDL (ug/l) = 0.32 . 0.04 0.96
3.3 xMDL = 1.06 | | |
5 x MDL 1.62 ST

10 x/MDL  3.20

,Depté of Env1ronmental Sc1ences, Rutgers
r

University (RUDES) - MDLs *-ﬁ'v %

. MDLs from RUDES using methods 524. 1, GC/MS, are.
"given below. Results show approxlmate agreement

. .jd)v

en the MDLs reported by RUDES and the average
eported in the PQL study. A small variation
served in the data depending upon the matrix,
it is not known whether:a matrix}problem would
n51stent1y observed.‘,'

, A
e T  Ground Water - . Surface Water
hod'524.1v N 0.60 - . -% . 0.21
g/l)‘r _ o P RTRCS FOE
. EPA - WS#17

J
|
!
‘ .
\
1
\

1ts from U.S.EPA WP#17, glven below, do not -

ichloride at 5.53 ppb (only 4 labs out of 38
outside 40% of the true value). At 2.51 ppb,
er, approximately 25% (9 out of 37) of the

| were outside 40% of the true value. ‘This
would indicate a range of acceptable .
1tatlon between 2.51 and 5 53 ppb. ’

"(ug/l) ‘_ . :  Outside | ‘Outside
: | +/- 208 4/- 40%

icate any problems with quantitation of carbon -

ean “# of Labs # of Labs #'ef'Labs

)



. >e)

- Conclusions

- Results from the sample analysis in the PQL study

indicated that the PQL can be set above 1.06 ppb

‘but below 2.65 ppb. MDLs from both the PQL study

and RUDES indicate that the PQL could be set
between 1.06 to 3.20 ppb. U.S.EPA results in

~ Ws-#17 indicated that acceptable quantitation
- could be achieved around 2.51 ppb. Results should

be improved with the use of the 500 serles
methods.

Based on these results the PQL was set at 2 ppb.
This decision was made mainly on the results of
samples analys1s in the PQL study.

S 3) Chlorobenzene

The PQL was determined to be 2 ppb for

chlorobenzene. Data from Dept. of Env1ronmental
Sciences, Rutgers University, U.S.EPA and the PQL study
were available for this compound. -

'a)p

NJDEP PQL Study - Sample Results‘

'Sample analysis results from the PQL study using

U.S.EPA methods 502.1, 503.1 and 524.1, given

Sample #

below, show acceptable accuracy and individual
laboratory precision down to a concentration of
1.58 ppb. Interlaboratory precision was outside
the acceptable limit (47% STD Mean > 40%
acceptance limit) at this concentration range. At

~ 4.00 ppb and above, the results indicate

acceptable precision and accuracy. The PQL, as
indicated by the results of the PQL study could be

- set above 1.58 but.below 4.00 ppb.

True Lab Mean %STD %$DIFF = %STD
Value , " Reps Mean Mean
- Vs ’
True
15.8 15.77 9.21 16.80 27.77
4.00 3.10 9.47 29.75 35.31
1.58 1.31 11.85 34.20 47.12
0.32 0.31 - 40.92 - 46.77 60.84
0.06 0.10 38.45 165.92 146.88



B

.?,;MDL ethod 524 1. "QU*°°5Q' PR Sl

Chlordane |

."-ThefPQh w
- Data from-

NJbEP PQL study - MDLs

J'MuitLpllcatlon of the average MDLs from the six

laboratories participating in the PQL study by
appropriate factors, shown below, indicate that

“,MDL (ug/i)» i 0,33t'°’ ’*wotdsf*l’v

3.3|x MDL 1.09
5|x MDL  ~ 1.65
“10/XMDL, -0 8,307

_S) - MpLs v.vs,“y

cons,stently,observed. ‘Results are f

- consistent with those found in: the P(

;Surfacebwater;xft

"u51ons

+ a PQL of 2 ppb was determined.
and the PQL study support thls

‘3-‘UniVersity and the PQL study were avallab]

- compound.

~a)

NJDEP PQL Study - Sample Results

' sample analysis results from the PQL

~the PQL could be set in the range 1. ?9 - 3.30 ppb.

i

,”Mean . Min Max

'1.05

of Env1ronmental Sc1ences, Rutgers, Uan. .

whether this matrlx problem would be

Fairly '?f]
)L study.

\Ground Water

“on. the results of sample ana1y51s in the PQijd

MDLs from
conc;u51on.

s determined to be 0.5 ppb for chlordane._i
Dept. of Environmental Sciences, Rutgers S
e for this -

study using

'~ U.S.EPA method 608, given below, - show acceptable
'~ accuracy and precision down to. a concentratlon of

”“0.16 ppb.

0.16 |ppb.

The PQL, as indicated by the results of = .
. the. PQL study could be set. ‘above 0. 06 but: below P I R S
It should be noted that only 2 : '

@



laboratories reported results for chlordane and
the sample_matrix was reagent water.

Sample # ‘True  Lab Mean . %STD $DIFF %STD
’ Value (ug/1l) - Reps . " Mean Mean
(wg/1) - vs
_ ) - A : True
1 © 1.18 1.23 3.07 8.46 8.13
2 0.59 0.63 2.97 5.17 0.80
3 0.16 0.19 2.71 23.29 21.05
4 0.06 0.09 7.61 50.42 22.22
5 0.03 0.05 2.75 66.67 20.00
" b) NJIDEP PQL Study - MDLs
Multiplication of the average MDLs from the four
- laboratories reportlng MDLs for chlordane in the
'~ PQL study by appropriate factors, shown below,
indicate that the PQL could be set ‘betwen 0.142 -
0.425 ppb.
Mean  Min  Max
MDL (ug/l)  0.043 0.014  0.077
5 x MDL ’ 0.213
‘10 x MDL 0.425
c) Dept of Env1ronmental Sc1ences, Rutgers

Unlver51ty (RUDES) - MDLs

MDLs from RUDES_u51ng,method 608, are given below.
Results show a variation in the data depending

upon the matrix. These MDLs are also hlgher than
the average MDL reported by the laboratories

participating in the PQL study and 1nd1cate that

the matrix may affect quantltatlon.

. Surface Water Groundwater -
MDL Method 608 0.141 (ug/l)  0.054 (ug/l)
(ug/1) - -



d) Conc

Resu
- MDLs
. ppb.
- that
- Ther
. wate
a PQ

f*5),,‘D1chlorob

lusions R o [

lts from the PQL study sample analy51s and .
1ndlcate that the PQL could be set around 0.2
The results from Rutgers Unlver51ty indicate .
the sample matrix may affect quantltatlon. :
fore, the factor of 3.3 times the surface
MDL from RUDES (.465) was used to determlne

of 0.5 ppb. ‘ : l-

nz enes

~ The PQL w
~dichlorob

~ nature.
study and
5.1) 1, z-ch

'.PQL for thls compound.

£s determlned to be 5 ppb for each of the .
nzene isomers due to their 51m11ar chemical ©~
Data was available on each 1somer from the PQL
on the 1, 4-d1chlorobenzene from the U.S.EPA. -

hlorobenzene o N ? “i
NJDEP PQL Study - Sample Analysls

Sample analysis results from the PQL study
using U.S.EPA methods 503.1 and 524.1, given
below, show acceptable accuracy down to a-
concentration of 2.85 ppb. Individual
laboratory precision was outs1de acceptance
1limits at 15.5 ppb (22% STD Reps > 20% T
| acceptance 11m1t) but was acceptable at: 1.55
and 2.85 ppb.- Interlaboratory precision was
‘outside the acceptable limit (STD Mean > 40%
|acceptance limit) at all concentratlon
levels. The results would 1nd1cate that
acceptable accuracy could be achleved at 2.85
ppb and above, but with a' lot of variation ’
between laboratories. Results of the PQL
study do not provide clear guldance to set a

True .  Lab Mean  $STD  $DIFF  %STD

Value (ug/l) © Reps  Mean  Mean
ug/1l) R C o Vs o
' ' L True
15.5 14.98 21.99 34.02 45.13
2.85 3.05 15.15 36010 46.87
1.55 l.42 12.68 49 .47 49.47
0.22 0.46 - 29.38: 191@82 127.66

0.05 - 0.80 8.35 1813.92 191.12
L
=5

c- 10 v
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b)

5.2)

NJDEP PQL Study - MDLs

‘Multiplication of the average MDLs from the six

laboratories participating in the PQL study by an
appropriate factor, shown below, . indicate that the
PQL should beiset between 5.02 - 15.20 ppb.

Mean Min Max

'MDL (ug/l) 1.52 0.14 4.40
3.3 x MDL 5.02 | .

5 x MDL 7.60 -

10 x MDL © 15.20

1, 3-D1chlorobenzene

va) NJDEP PQL Study - Sample Analy51s

Sample analysis results from the PQL study
u51ng'U S. EPA methods 503.1 and 524. 1,
glven below, show acceptable accuracy and
precision down to a concentration of 2.58
ppb. At the next lowest concentratlon, 0.52
ppb, precision and accuracy were not -
acCeptable. The PQL, as indicated by the
results of the PQL study could be set between
0.52 - 2.58 ppb.

True ' Lab Mean ~ %STD  %DIFF %STD

~Value - (ug/1l) Reps Mean - Mean

(ug/1) ' Vs |

‘ True

25.8 27.49 17.68 12.42 12.25
6.45 6.03 13.56 21.78 26.45
2.58 2.24 11.38 17.96 20.12
0.52 0.35 - 34.25 52.39 78.99
0.10 - 0.03 - 43.08 - = 86.34 192.03

b)

Multiplication of the average MDLs from the six
laboratories participating  in the PQL study by
appropriate factors, shown below, indicate that
the PQL could be set between 2.74 - 8.33 ppb.

C -11



1sample’#_

)

 Mult
labo:
appr
the

. NJIDE!

Mean Min Max
L (ug/l) 0.83 o;o4. | 3.20'
X MDL - 2.74 '
X MDL 4,16
0 x MDL 8.33 t
chhlorobenzene' ‘
NJDEP PQL Study - Sample Analy51s e
‘Sample analysis results from the PQL study .
using U.S.EPA methods 503.1 and 524.1, given
below,. show acceptable accuracy‘down to a- ‘
concentration of 1.36 ppb. Interlaboratory
precision was outside the acceptable limit
(46% STD Mean > 40% acceptance llmlt) at 3.4
ppb but was acceptable at 13.6 ppb or 1.36
| ppb. At 13.6 ppb individual laboratory
precision was outside acceptable limits (%
STD Reps > 20% acceptance llmlt) - The PQL,
as indicated by acceptable accuracy could be
.set around 1.36 ppb. ‘ }‘_

: : '1' o .
rue Lab Mean $STD %DIFF“f' $STD
Lue (ug/1l) "Reps ,Mean," Mean
/1) : ' Vs

s | R | o True
.6 14.62 24. 33‘” ‘55475‘: 34.32.
L4 - 3.16 8,46 - 35.61 =~ 45.80
+36 1.09 13.77 ~19.66 18,54
.27 ' 0.26 - 26.80 . 73.91 100.88
.05 0,15 8.53  303.98  158.18
P PQL Study - MDLS -

Lpllcatlon of the average MDLs from the six

ratories participating in the PQL study by
opriate factors, shown below, 1nd1cate that -
PQL could be set between 2. -84 - 8.64 ppb.

; " Mean Min - Max
L (ug/l) 0.86 0.17 2.72
3 x MDL 2.84 S
5 x MDL 4.32 " ‘

c- 12



c)

U.S.EPA - WS#17

Results from U.S.EPA - WS#17, given below, do not
indicate any problems with the quantitation of
1,4-dichlorobenzene within +/- 40% at
concentrations of 3.64 and 776 ppb. It should be
noted that only the 1,4 isomer was used in WS#17

~and therefore no problems were observed due to

coelution of the isomers.

Mean = # of Labs # of Labs # of Labs

(ug/1l) - . Outside Outside
| - - +/= 20%  +/- 40%
3.55 31 13 4
739 32 14 2
‘vConclusions

Results for all three dichlorobenzene isomers
indicate that acceptable accuracy (within +/- 40%)
can be achieved between 1.5 and 3 ppb. Precision
in both the individual laboratories and '
among laboratories is quite variable. This
problem is probably due to poor resolution on the
primary GC column and would indicate that the PQL
should be above the low end of acceptable
accuracy. Method detection limits reflected the
problems observed with quantitation. The highest
average MDL was 1.52 for 1,2-dichlorobenzene.
Using a factor of 3.3 tlmes this MDL yields a PQL
of 5.02. The PQL was set at 5 ppb for the
dlchlorobenzenes.

6) 1,2- chhloroethane

The PQL was determlned to be 2 ppb for
1,2-dichloroethane. Data from Department of

- Environmental Sciences, Rutgers University and
- U.S. EPA were available for this compound.

Dept. of Env1ronmental Sciences, Rutgers
Un1vers1ty (RUDES) - MDLs

MDLs from RUDES using method 524.1 are given
below. The results are fairly consistent and do
not indicate a matrix problem. Multiplication of
the average MDL. by the appropriate factors
(3.3-10) indicate that the PQL can range from 2.56

.. =7.76 ppb.

c- 13
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b)

MDL Met]

U.S.]

‘ Resu
"~ indig¢
quan;
ppb.
+/=

g

Surface Water 3 Gr«

: und Water
hod 524‘1v, 0.83 - ; 0.72
‘ ‘ r ot 3 ‘ }‘
EPA - WS#17 ?
Lts from U. S EPA WS#17, glven below, do not

cate that any problems exist with the
titation of 1,2-dichloroethane at 5.38
Only 8 of thevlaboratorles were outside
410% of the true value. At 1.51 ppb,

however, 24% of the laboratories were outside

+/= 40% of the true value.
True . Mean '#eof Labs _ # of Labs | # of Labs
Value (ug/1l) . o . Outside Outside
(ug/1) ‘ S +/- 20% | +/- 40%
1.51 1.77 33 12 8
5,38 5.39 37 4 3
c) Conclusions 7
. With|no information available from the PQL study,
‘the PQL for 1,2-dichloroethane was determined from:
RUDES MDLs and U.S.EPA WS#17 data. The RUDES data
. indicated an average matrix MDL of 0.78. A factor
of 3.3 times the average MDL would be 2.56 ppb. '
U.S. |[EPA data indicated that quantitation was o
~ difficult at 1.51 ppb. Results can be ‘expected to
“improve with the use of the 500 serles methods.
N The PQL was set at 2 ppb.
1,1~Dichloroethylene

‘The PQL was determined to be 2 ppb for

'1,1-dichloroethylene. Data from RUDES and the U.S. EPA

-~ were available for thls compound.

a)

RUDES - MDL

MDLS

-indi
time

from RUDES using method 524 1, GC/MS are

ating no matrix effects. A factor of 3.3
the average MDL would be 1.2 ppb 5 times

giveg below. The results are consistent

would be 1.78, and 10 times would be 3.55.

1
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"~ by

Surface Water Ground Water

MDL Method 524.1. 0.37 0.34
(ug/1)
U.S.EPA ws#17

Results from U.S.EPA WS#17, given below, 1ndlcated
difficulty with the quantitation at both
concentration levels tested. At 2.38 ppb, 31% of
the laboratories were outside the +/- 40%
acceptance limits. At 4.75 the number outside
this limit dropped to 24% outside the acceptance

~limits.
True Mean # of Labs - # of Labs # of Labs
Value (ug/l) - Outside “Outside
(ug/1l) : | +/=- 20% +/- 40%
2.38 3.10 32 19 10
4.75 6.28 33 15 8
c)' 'Conclu51ons
Slnce the PQL study did not include
1,1-dichloroethylene, the PQL of 2 ppb was based
upon the RUDES and U.S.EPA data. The RUDES MDLs
indicated the the PQL should be around 1.2 to 3.55
ppb. The results from U.S.EPA WS#17 indicated .
that quantitation of 1, 1-d1¢hlcroethy1ene
~ is difficult around 2 ppb. Quantltatlon is
‘expected to improve with the use of "the 500 series
methods. The PQL was set at 2 ppb.
8) trans-l,2-D1chlcroethy1ene'

The PQL was determined to be 2 ppb for '

trans-1,2-dichloroethylene. Data was only available
- from Dept. of Env1ronmental Sciences, Rutgers
University (RUDES)

a)

RUDES

MDLs from RUDES using method 524.1, GC/MS, are
given below. Results show a variation in the
data depending upon the matrix and it is not known
whether this matrix problem would be consistently
observed. The average MDL is 0.52 ppb and 3.3
times thls value would be 1.72 ppb

c-15
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‘ v Surface Water . Grbund Water
~MDL Method 524.1 ’ 0.86 : » 0.18
’ (ug/l) ’ e RS g k v

Very| little 1nformation is avallable]for

trans-1, z-dlchloroethylene. Since its chem1ca1
“nature is similiar to 1, l-dlchloroethylene, a PQL
" of 2| ppb was used. L A , ST :

,Methylene Chlorlde _ |
-~ The PQL was determlned to be 2 ppb for meéhylene _
. chloride.| Data from Dept. of Environmental Sciences,
'Rutgers University and the PQL study were avallable foru
this compound.
|
a) NIDEP PQL study - Sample Results -
Sampre analysis results from the PQListudy using
U.S.EPA methods 502.1 and 524.1, given below, show.
- acceptable accuracy and precision at, '
concentrations of 0.91 ppb and above‘ At the next
lowest concentration level, 0.18 ppby precision
and accuracy were outside acceptable limits. One
problem associated with the. quantltatlon of
methylene chloride, but not evident 1n the PQL
study is blank contamination. ' The’ PQL, as
indicated by the results of the PQL study could be
set above 0.18 but below 0.91 ppb.
Samplel#' lrue Lab Mean ’%STD; %DIFF . %STD
v Value (ug/1) - 'Reps v Mean * Mean
(ug/1) _ ' Vs L
’ True
1 9,11 - 11.03 . 9. 151 24 02 13, 76
2 .38 - 2.51 9,73 22.03 20.46
3 .91 1.10 o 12.6200 34. 58 = 33.05
4 .18 . 0.45 . 27.23 147.61 61.27

.04 . 0.37 23.97  717.87  74.22
: \ P 1 :

|

b)  NJDE N

C-16



10)

)

PCBs

Mean Min Max

MDL (ug/l)  0.34 0.07 1.00
3.3 x MDL 1.12
5 x MDL . 1.70 .

10 x MDL 3.41

Dept. of Environmental Sc1ences, Rutgers
Unlver51ty (RUDES) - MDLs

MDLs from RUDES using method 524.1, GC/MS, are

given below. Results show a small variation in
the MDLs depending upon: the matrix and it is not
known whether this matrix problem would be
consistently observed. Results are within the
range observed in the PQL study.

Surface Water ‘Groundwater

MDL Method 524.1 0.45 0.81
(ug/1)
Conclusions

Results from the sample analysis in the PQL study
indicated that the PQL can be set between 0.18 ppb
and 0.91 ppb. MDLs from the PQL study were
between 1.12 - 3.41 ppb. MDLs from RUDES, using
surface and groundwater matrices, 1ndicate that
the matrix may affect quantitation. Based on
these results and the fact that methylene

chloride is a known laboratory contamlnant the
PQL was set at 2 ppb. _

The PQL was determined to be 0.5 ppb for PCBs. Data
from Dept. of Environmental Sciences Rutgers
University  (RUDES), NJDEP Certified Laboratories, and
the PQL study were available for this compound.

a)

NJDEP PQL Study - Sample Results

Sample analysis results from the PQL study given
below, with 3 laboratories reporting results, show
acceptable accuracy and precision at
concentrations of 0.13 ppb and above. At the
lowest concentration, 0.07 ppb, both individual
laboratory precision and accuracy were outside

acceptable limits.  U.S.EPA Method 608 was used

c - 17



X SR i \
for the analysis of the PCB mixture, Aroclor 1254.
One limitation to the PQL study data was that the
samples were prepared in reagent water and,
therefore, matrix problems which are| known to
‘affect  PCB quantitation, were not observed. The
PQL, | as indicated by the results of the PQL study
could be set between 0 07 - O. 13 ppb‘ 5

AR | L _ ; .
'rue  Lab Mean ‘ %STD $DIFF %$STD

 Samp1e.#”

Value (ug/1l) . Reps»  Mean Mean
(hg/1) o o vs |
_ L : : ,True
1 .97 . 0.92 7. 59-. 14.69  16.04
2. .49 0.44 . 13. 83 .. 17.47 . 22.51-
3 .32 - 0.30 15.70. ‘¢35 75  39.15
4 .13 0.14 11.03: 31 86 -'32.90
.5 .07 0.09 29.56 45.64 24.00
b) NJIDEP PQL Study - MDLs !

'pllcatlon of the average MDLs from the four
atories reportlng MDLs in the PQL ‘study for
or 1254, by the appropriate factors shown
below, 1ndlcate that the PQL could be set between

0.525 - 1.59 ppb.
| | ‘Mean Min | Max
MDL (ug/l) ~ 0.159 =~ 0.060 | 0.252
3.3 x MDL - 0.525 g I
5 x MDL 0.793

10 X'MDL - 1.59 !

L :

c) Depti of Env1ronmental Sc1ences, Rutgers
‘University (RUDES) - MDLs

MDLs from 'RUDES us1ng method 608 for the ana1y51s
of Aroclors 1254 and 1242 are given below.

" Results show the MDLs to be within the range of
the PQL study MDLs. No matrix problems were
.apparent. The MDLs were sllqhtly hlgher for

: Aroclor 1242 than 1254. :

.vb”;jswwwuH‘




Surface Water Ground Water

MDL Aroclor 1254 (ug/l) 0.131 ©0.173
MDL Aroclor 1242 (ug/l) 0.189 0.185
d) = NJDEP Certified A-280 Laboratories - MDLsiRéported

e)

During Second Periodic Round of A-280 Testing

' MDLs were reported by 15 A-280 certified .

laboratories for a series of PCB mixtures
(Aroclors are mixtures of PCB isomers) durlng the
second periodic round of A-280 testing.

These laboratories were using U.S.EPA method 608,
but their methods of determining the MDLs were not
clearly defined. This lack of a specified method
For MDL determination was obvious from a
consistently reported MDL minimum of 0.05 ppb and

" a maximum of 5 ppb which indicates that the

were not statistically determined  estimates.
The means, however varied due to some laboratories
determining the MDLs for the individual Aroclors.
Average MDLs do not show any major differences
among the specific PCB mixtures.

Mean © Minimum  Maximum

(ug/l)  (ug/l)  (ug/l1)
Aroclor 1016 0.84 - 0.05 5
Aroclor 1221 1.11 . 0.05 5
Aroclor 1232 0.92 ~0.06 5
Aroclor 1242 0.93 0.05 5
Aroclor 1248 - 1.04 1 0.05 5
~Aroclor 1254 1.03 0.05 5
5

Aroclor 1260 . 0.96 0.05

cOnc1u51ons

Results from the sample analy51s in the PQL study
indicate the PQL for Aroclor 1254 could be set

- above 0.07 ppb but below 0.13 ppb. Two
‘limitations to this data are that only three

laboratories reported data, and there were no

matrix interferences such as these known to affect

- . PCB analysis. Multiplication of the MDLs from the .
'PQL study by specified factors indicate that the PQLs could
be set between 0.525 an 1.59 ppb. RUDES data was within the

range of MDLs reported in the PQL study Based on these

results, the PQL was set at 0.5 ppb for Aroclor 1254. Data
from the A-280 certified laboratories and RUDES did not show
any major differences between the MDLs for the different ‘

Aroclors (PCB mlxtures) Therefore, the PQL for PCBs: (eachvx

individual Aroclor) is 0. 5 ppb.

e- 1



kTetrachlorcethylenef(PCE)

11)
" The PQL w

. from Dept

s determined to be 1 ppb for
tetrachloroethylene or perchlorethylene (PCE)
, of Environmental Sciences, Rutgers o

.,.|
B
|

Data«

University - (RUDES), U.S.EPA and the PQL study were'-
for this compound. :

d'available

vsample'#

and above.

, : 4 %DIFFv %STD
(ug/l) - Reps. Meanr' Mean
_ R ‘vs , '
: True_
—-— - - ----------‘-----_T----- ------ -
1 24.56 11.15 14.27 = 15.53
2 4.95 7.63 18.57 12.3
3 1,94 6.80" 30.65  31.42
4 0.35 . 19.97 «53\21ﬁ' 51.18
5 0.07 - 18.19- 68.91 102 :04
T o o ‘ 3, ‘
~b) NJDEP PQL study - MDLs . e
. , D
’Multxplicatlon of the average MDLs from the six
- laboratories partlclpatlnq in the- PQL study by -
= appropriate factors, shown below, indicate that
- the~PQL could be set between 0 63 and 1 88 ppb.“
B . : » '
R M-,Mean;vu’ -Min. 'I, Min»yj:
©IMDL (ug/l)  0.19 0.02 | 0.59
3.3 x MDL 0.63 R
"5 x MDL - 0.94

10 x MDL

7.Lab Mean

. 1.88

-:NJDEP PQL Study -.Sample Results

The |

1
]

} Sample analysis results from the PQL study
|using U.S.EPA methods 502.1, 503 1, and.
| 524.1, glven below, show acceptable accuracy

|and precision at concentrations of 2.26 ppb
At the next lowest concentratlon,
~10.45 ppb, both precision and accuracy were
|outside acceptable limits."
indicated by the results of the
: could be set between o 45 - 2 26.

PQL, as
IPQL study

'W* .

%STDK




c) Dept. of Environmental Sciences, Rutgers
University (RUDES) - MDLs
MDLs from RUDES using method 524.1, GC/MS, are
given below. Results are within the range of MDLs
reported in the PQL study and no matrix problems
are indicated.
: _ Surface Water Ground Water
MDL Method 524.1 0.34 0.20
(ug/1)
d) U.S.EPA - WS#17 o
Results for U.S. EPA WP#17, given below do not
indicate any problems with quantitation of PCE
down to 2.18 ppb. (only 2 labs out of 37 reported
results outside +/- 40% of the true value). This
would indicate that quantitation could be achieved
below 2.18 ppb.
True Mean # of Labs # of Labs  # of Labs
Value (ug/1l) ' Outside Outside
(ug/1) ‘ +/= 20% +/- 40%
2.18 2.64 34 10 2
8.74 8.06 38 4 1
e) Conclusions

©

Results from the sample analysis in the PQL study
indicated that the PQL can be set above 0.45 ppb
but below 2.26 ppb. MDLs from the PQL study
indicate that the PQL could be set between 0.63 -
1.88 ppb. Data from RUDES is within the range of
the MDLs reported in the PQL study. U.S.EPA

results in WS#17 indicated that quantitation is

easily achieved at 2.18 ppb. These results would
be expected to improve with the use of the 500
series. Based on these results, the PQL for PCE
was set at 1 ppb.

c - 21



12) 1,2,4-Tr1

chlorobenzene

There wer
~from the
Universit
for 1,2,4
dichlorob
similiar

13) 1,1,1-Tri

e no data available on 1, 2 4-trlchlorobenzene
Department of Env1ronmental 801énces, Rutgers
Yy, U.S.EPA or the NJDEP PQL study. The PQL
-trichlorobenzene was, therefore, based on the
enzenes which are the most structurally
compounds to 1t, and set at 5 ppb.

chloroethane

- The PQL was determlned to be 1 ppb for ’%l

1,1, l-trl
~ U.S.EPA a
", compound.|
‘a) . NJDE
. Samp
U’e»S .
int
at t

b)

. the

‘At 1

~indi
- set

acce

vNJDEF PQL Study - MDLs R R }'

Mult
labo

appr

chloroethane. Data from Rutgers Unlver51ty,
nd the PQL study were avallable for this
‘ .

P PQL study - Sample Ana1y51s

le analys1s results from the PQL study using ,
EPA methods 502.1 and 524.1, glwen below, show
ptable accuracy down to a concentration of

acc
0.1% ppb. Precision (individual and

rlaboratory) was outside the acceptable limit
his concentration level and at 0.74 ppb range.
.85 ppb and above, ‘the results 1nd1cate both
ptable precision and accuracy. The PQL, as -
cated by the. results of the PQL istudy could be
above 0.74 but below 1.85 ppb.»d

True  Lab Mean $STD $DIFF - %STD

Value ~  (ug/l) =~ Reps  Mean _ Mean -
ug/1) T | vs ’
Lo ' : True -

7.39 6.47 9.61 33,32 57.02
1.85 1.58 7.62 - 122.84 24.94
0.74 0.48 30.64 i34o46 46.36
0.15 0.17 53.98 -23.7° 36.28
0.03 0.05 8.54 . HSI»S? 99.85

ipication of the -average MDLs from the five
ratories participating in ithe PQL study by
opriate factors, shown below, indicate that
PQL could be set between 1 25 - 3 78 ppb.

\
oo
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- d)

Mean Min Max

MDL (ug/1l) 0.38 0.06 1.28
3.3 x MDL 1.25 |
5 x MDL 1.89

10 x MDL. = 3.78

Dept. of Env1ronmental Sc1ences, Rutgers

University (RUDES) - MDLs

MDLs from RUDES using method 524.1, GC/MS, is
given below. Results show close agreement between
the MDLs reported by RUDES, u51ng method 524.1,
and the average MDL reported in the PQL study..
These results do not indicate any matrix problems.

. Surface Water = Ground Water

- MDL Method 524.1 0.31 o 0.27

(ug/1)

U.S.EPA - _WS#17

Results for U S.EPA WS#17, glven below, indicate
that the laboratories were having some difficulty
with the quantitation of 1,1,1-trichloroethane at

2.64 ppb (19% of the laboratories results were

outside +/- 40% of the true value).

| Mean # of Labs # of Labsf o # of Labs

(ug/l) Outside ~ Outside
‘ - +/= 20% +/= 40%
| 2.48 37 20 9
5.39 38 15 4
Conclu51onsv

\Results from the sample ana1y51s in the PQL study

indicated that the PQL can be set above 0.74 ppb
but below 1.85 ppb. MDLs from both the PQL study

" and RUDES indicate that the PQL could be set

between 1.25 - 3.78 ppb. U.S.EPA results in WS#17
indicated that there was some difficulty in
quantitation at 2.64 ppb. Results should be
improved with the use of the 500 series methods.

- Based on these results the PQL was set at 1 ppb.

c= 23



This| decision was made mainly on the results of
samplle- analy51s in the PQL study.

14) Trlchloroethylene

The PQL,w s*determlned to be 1 ppb for ‘ R
trichloroethylene. Data from Dept. of Environmental

Sciences Rutgers University, U.S.EPA and the PQL study
were avai Lable for this compound. |

‘_a)' NJDE PQLrStudy - Sample Resulﬁs

Sample analysis results from the PQL study using
U.S.EPA methods 502.1, 503.1, and 524.1, glven :
below, show acceptable accuracy down to a

- concentration of 0.35 ppb. Precision (both

© indiyvidual and interlaboratory) was outside

- acceptable limits at this level. At 1.75 ppb both
laboratory precision and accuracy were acceptable.
The PQL, as indicated by the results of the PQL
study could be set above 0.35 but below 1.75 ppb.

- Sample # True .Lab Mean %STD %DIFF - %STD
oL ' Value (ug/l) Reps .‘»Mean. Mean -
(ug/1) ' : o o vs '
e . ‘True
1 17.5 18.45 9.27 9.27 18.04
2 4.38 3.70 4,58 19.27 16.07
3 1.75 1.42 7.252 27.26 34.47
4 0.35 0.27 21.29  '29.21 40.56
5 0.07 0.04 31.90° 64,42 110.29

b) NJDEP PQL Study - MDLs . B

Multipication of the average MDLs from the six
laboratories participating in the PQL study by
appropriate factors, shown below, indicated that
the PQL could be set betwen 1. 25 = 3,79 ppb.

L L

| .
Mean Min } Max
MDL (ug/1) ~ 0.38 0,04 | 2.76
3.3 x MDL '1.25 . A |
5 xMDL  1.89 i

10 x ML 3.79




d)

Dept. of Environmental Sciences;, Rutgers
University (RUDES) - MDLs

MDLs from Rutgers University using method 524.1,

GC/MS, are given below. Results show a small
variation in the data depending upon the matrix,
and it is not known whether this matrix problem

'~ would be consistently observed. RUDES MDLs are

within the range reported in the PQL study.

Surface Water Ground Water
MDLs Method 524.1 0.60 _ 0.28

(ug/1)

U.S.EPA - WS#17

Results from U.S.EPA WS#17, given below do not
indicate any problems with quantitation of
trichloroethylene down to 1.74 ppb (only 1 lab out
of 26 was outside acceptable accuracy llmlts)

. This would indicate a range of acceptable

quantitation below 1.74 ppb.

Mean # of Labs # of Labs # of Labs

(ug/1) Outside ' Outside
+/= 20% +/= 40%
1.70 36 10 1
5.39 38 7 2
Conclusions

Results from the sample analysis in the PQL study

indicated that the PQL can be set above 0.35 ppb
but below 1.75 ppb. MDLs from both the PQL study
and RUDES indicate that the PQL could be set
between 1.25 to 3.79 ppb. U.S. EPA results in

- WS#17 indicated that acceptable quantitation could

be achieved down to 1.74 ppb. Results should be
improved with the use of the 500 series methods.

Based on these results, the PQL was set at 1 ppb.

This decision was made based on the results of
sample analyses in the PQL study.

S Cc - 25



15)

| 16)

' are given

" Applying

'vinyl’Chl

Xylenes

The PQL ws
- three xyl
- Departmen

.Universit

The MDLs

results d

reported
between 1

2= and‘l;4—xylene,'

as determined to be 2 ppb for each of the
ne isomers. Data was only available from the
of Env1ronmental Sc1ences, Rutgers
(RUDES) S ' 1
eported by RUDES u51ng method 524 1, GC/MS,
below. MDLs show small varlatlons in the
pending upon the matrix, and‘lt\ls not known

this problem would be consistently observed.

ok . Surface Water = Ground Water

524.1 (ug/1l) : | _ ST
-Xylene 0.20
0.22

. 0.35 |
0.75 i : I
‘ |

actors (3,3-10) to the average of the MDLs
y RUDES indicated that the PQL. could be set
,25 and 3.80 ppb. Multlpllcatlon of the

L reported (0.75 ppb) by the smallest factor, °
yield 2.48 ppb. The PQL was, therefore,
| . _ «‘.

ride |

" The PQL w

"Data from

' Universit

)

for this
| NJDE

Samp
F UOS'
acce
ppb.
belo
limi
. acce
stud
and
chlo
to p

Indi
the
At 1
prec
o byt
arou

s determined to be 5 ppb for v1nyl chléride.
Department of Environmental Sc1enoes, Rutgers
; U.S.EPA and the PQL study were avallable
ompound. v

PQL Study - Sample Results.

e analysis results from the PQL study using
PA methods 502.1 and 524.1, glven below, show
table accuracy at a concentration of 5.08

At the two concentration levels above and
5.08 ppb, accuracy was outside acceptable

s. Interlaboratory precision was outside the
tance limits at each concentration level
ed. Variations in 1nter1aboratory precision
ccuracy are due to the fact that vinyl

ide is so volatile and it is very difficult
epare standards and samples° 1 :
idual laboratory prec1sron was just outside
cceptable level (23.32% > 20%) at 5.08 ppb.
.72 and 50.8 ppb, individual laboratory
sion was acceptable.. The PQL, as indicated
e results of the PQL study should be set.-

d 5 ppb. C - 26
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Sample # " True Lab Mean %$STD %DIFF %$STD

Value (ug/1) Reps Mean Mean
(ug/1) vs
True

1 50.8 55.73 17.99 62.39 80.85
2 12.72 12.62 7.50 42.99 58.07
3 5.08 3.94 - 23.32 34.78 49.48
4 1.02 0.85 51.77 54.92 65.60
5 0.2 0.24 26.17 82.7 78.86

b) NJDEP PQL Study - MDLs

Multipication of the average MDLs from the five
laboratories participating in the PQL study by
appropriate factors, shown below, indicate that
the PQL could be set between 2.18 - 6.60 ppb.

 Mean Min - Max

MDL (ug/l) 0.66 0.04 2.24
3.3 x MDL 2.18
5 x MDL 3.30
10 x MDL 6.60

\

c) Dept. of Environmental Sciences, Rutgers
University (RUDES) - MDLs '

MDLs from RUDES using Method 524.1, GC/MS, are
- given below. Results show small variations in the
results depending upon the matrix, and it is not
known whether this matrix problem would be
consistently observed.

. Surface Water Ground Water
MDL Method 524.1 ‘ 1.51 1.08

(ug/1)

d) U.S.EPA - WS#17

Results for U.S.EPA WP#17, given below, indicate
the difficulty with the quantitation of vinyl
chloride. Results range from 46% of the labs
outside acceptance limits at 1.51 ppb to 26% of
the labs outside acceptable accuracy limits at
12.7 ppb. Accuracy and precision are expected to
improve when using the 500 series methods

c- 27



indi
MDLS
that

ppb.

quan
will

the

Base

Mean # of Labs
(ugy/1)
2.12 24
8.42 26
16.5 27
Conclusions
- Resu

be difficult.

Cc - 28

# of Labs .

Outside
+/- 20%

# of Labs

Outside
+/- 40%

lts from the sample analyses in the PQL study
cated that the PQL can be set around 5 ppb.
from both the PQL study and RUDES indicate
the PQL could be set between 2.18 and 6.60
U.S.EPA results in WS-17 indicated that
titation of all tested concentration levels
Results may be improved with
use of the 500 series methods.

d on these results the PQL, was set at 5 ppb.
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1,1-dichloroethyl

 benzene, chlorob.

-~ are- only - for air:

TFCHNOLOGICAL FEA IBILTTY AND COST

A, Summarv

Two technOl;gies, packed aeration towers'(air'Stripping)‘and‘"x

d carbon contactors (GAC contacting) can remove
ter the "A-280" chemicals curFently monitored.

granular activat
from drinking w
Specifically,

ne, carbon tetrachlorlde,' v1ny1 chloride, cis-
and trans-1,2- d'chloroethylene, 1,1,1~- trlchloroethane,' xvlenes,

~1,2-dichloroethane
(PCBs) ‘and chlordane can be removed with air strlpplng and/or GAC
) contactlng.‘Ther-

methyl ethyl ket

'n—hexane. ..w

Theoretlcal models of the air strlpplng process alonq w1th

- laboratory, bench

performance of f
- engineered and o
~than 99% have beén achieved. These models arewbased in part on
the behavior of| ideal dilute solutions. Performance_ should

. scale . and pllot studies accurately pred1c+

approximate predl'tlons as solutions become more‘dllute as they do,'

when concentrations are 1ess than 100 parts per bllllon.

o On the’.othrr hand theoretlcal models are ~not. generally-d\
ict s1nqle or multl—contamlnant removals by GAC’

available to pred

contacting. ~Full scale systems have the best chance for success

- when based on pilot systems tested in the fleld - Complex mixtures:
and naturally occurring organlcs make predictions

‘of contaminants
- more difficult as well as the mnature of. GAC and its ablllty to
: adsorb and desorbvorganlcs selectlvely.l. '3“ '! R

In New Jers
been successfully de51gned  constructed and operated to achieve
‘reductions of onganics. = Reductions have been| achieved to the

limits of . analvt‘cal detectablllty, which may be less than_oneﬂ
Air strlppers ‘and GAC contactors in use in New

part per billion.
- Jersey vary wide
people with a c
largest, presently ‘under ‘construction, could serve over 50, 000

ly in size. The - smallest serves fewer than 100

people. w1th a ca-ac1tv of 3, 680 gpm (5 2 mllllon gallons per day;ff

- mg) ).

o Statew1de c-stHiestimates indiCate» that é' total of 'abOut
fifty to seventy

"approximately one hundred and twenty publlc| community water

.supplles to provide treatment for organics noted above. Estlmated .

rate increases c
gallonS'of ‘treat

ould range from about $0.05 to $0.96 per 1,000

[

REREI
|

i
|
I
1

trichloroethylene, SR tetrachloroethylene,":
nzene, d1chlorobenzene(s) 'methvlene chlorlde,ﬁf
, trichlorobenzene (s), polychlorlnated biphenvls

is insufficient data to draw a conclusion for
mne, ethylene glvcol:vkerosene,jformaldehyde,andr

ll scale air stripping towers.‘ When towers are
perated  to standards, removal eff1c1enc1es better -

v,v both air strlpplng and CAC contactors have'
pacitv of 200 gallons per minute (gpm). The

million dollars (1986$) would be needed by

d water. These cost estimates are conceptual and’“h
e -stripping by a- packed aeratlon -tower. .. These .. .
'Hestlmated are based on. data prov1ded by suppllers and NJIDEP. -

oW



Cost estimates must increase with site and system improvements,
air emission controls, disposal of spent carbon and local zoning
requirements. o o ‘ S '

The effected supplles typlcallv rely on groundwater as their
source ‘of water. They are located in all areas of New Jersey.

' While treatment is feasible ‘and practicable, costs of alternatiVes’:">l

may determine if treatment is employed. It must be noted that
noncommunity public water supplies and private individual well
supplies are not 1ncluded in the descrlptlon of 1mpacts.'

'In summary, treatment with .air strlpplnq and. CAC contactlnq
is both feasible and practicable for organic carcinogens and non-
carcinogens for which MCLs are recommended. However,
investigations should be continued to determine the feasibility
and practicability of treatment for organics as they are
recommended for regulation. o o ‘ ' :

B. - Fea51b111tv.of Treatment.of Carcinoqens

The nature of the orqanlc compound determlnes ‘the treatment'
technique. Some organics are readily" volatilized and some are
readily adsorbed. To evaluate the technological feasibility of
treatment ' to . achieve recommended maximum contaminant levels,
available 1literature and actual field  studies were utilized.
Laboratory, bench scale, pilot and field studies for all of the
volatiles except for xvlenes, polychlorinated biphenyls (PCBs) and
chlordane are summarized by Love et al. in a U.S.EPA publication
entitled "Treatment of Volatile Organic Chemicals in Drinking
Water"™ - (March 1984). - For xylenes, PCBs and chlordane, the

following three reference sources were used: U.S.EPA's "Review of

Treatabllltv Data for Twenty-Five Svnthetic Organic Chemlcals-

‘'U.S.EPA’ -"Carbon = Adsorption Isotherms' for: . Toxic Organic =~

Chemicals"’bv Dobbs and  Cohen; and Draft Reports . by Abrams -and
‘Medlar for NJDEP's Special Water Treatment Study. Feasibility
data were not summarized for the remaining chemicals: methvl:
ethyl ketone, ethylene glycol, kerosene, formaldehyde . and
n-hexane.  The reported removal efficiency for specific treatment
process are noted in Table 1.  Air stripping and GAC contacting
are preferred treatment technlqueq ) T : S



© Synthetic Resin C

© Point of Use GAC

ATre

1 vi.

' Table

'_Air,Stripping -

- Packed Aeration T
- Multiple Trav Aer
- Diffused Aeration
Spray Aeration
Air Lift Pumping
Cascade Aeratlon

' Gac Contactlng'

Granular Activate
. Powered Activated

-Other’Treatment 0

' Ref.

N

Most of the
volatile. Many
present in groun
Jless than one hy
water supplies, t
for ideal dilute
amount of a compg
Henry's Law in
constant called
_'greater the air

- concentration for.
- essential for the

are simplified wh
concentrations, ¢
are allowed to
temperatures and
in actual practig
. may be predicted

air-water equilib
Cg = H*Cl

Cg = concent

~ Cl = concent

H = Assumed

o . atm-cm/

U.S.EPA Brl

atment Technologles For VOC Reductlon_
| v
: Reported Removal Fff1c1ency
owers 90 99.9%
Ftipn. - 40-90%
v ~70-92%
- 75-90%
- 40-97%
40-80%
]
d Carbon Contactors (GAC): >99¢%
Carbon Addition . 50-90%
ontactors o - >90%
thnS : L
90->908

| S B
eflng Materlals, 1985. |
y

Henry S Constants

A—280 organlcs under conslderatlon are generally
of these compounds are amenable to aeratlon.
d water supplles, their concentratlon is usually
ndred parts per bllllon.ﬁl
heir concentration is usually lower.y
solutions
bund that may transfer from the 'water to the alr.
general descrlbes the transfer process with a.
Henry's Constant.  The hlgher the Constant the
- concentration will be relatlve to the water
a specific compound. These calculations are
: design of treatment processes.; The calculations
en the organics dissolved' in the water are at low
lo not react with other dlssolved compounds and
reach equilibrium with clean air at normal
pressures.
ce.. Therefore, the perFormance of air strippers.
A simplified mathematical express1on. of - the,'
rium for a compOund follows: : J _
.1

Do

L

. : : 1“
ratlon in the air (gas) of compound A (ug/l)
ration in the water (llquld) of compound A (ug/1)
Henry S Constant (partltlon cerf1c1ent

cm)

If -
If present in surfacejf

Henrv s Lan.l
is appropriate for calculatlng the -

These condltlons can be: approx1mated7 S



Packed aeration towers prov1de treatment by brlnglng clean,
cair into contact with contaminated water.-  The tower is: filled -
with ah inert packing media. Water c¢ascades down and forms a thin
-film on the packing. A continuous flow of fresh air pass1ng over

the film of water helps vaporize the organlcs from the water into
the air. The relatlve‘ease of stripping is portrayed';on Table =
2. For . organics that are = weakly air- stripped, such' as -
Co1,2- dlchloroethane,f a comblnatlon_'of air strlpplnq ‘and “GAC

contacting makes reduction . feasible. ' Two organlcs,’chlordane and

PCBs. have very low H values.. ‘It is not feasible to air strlpgrfd
either of these chemlcalsf ~ These compounds are readlly adsorbedv"

fvonto carbon.

Carbon Isotherms

~ Similarly, most of the A-280, organlcs are 'adsorbable onto
granular activated carbon (GAC). The GAC is tvplcallv kept in a-
cyllndrlcal contactor through Wthh contamlnated ‘water . flows.‘ GAC

- is specially treated carbon that has an enormous internal surface =

_‘area on whlch organlc molecules 1n the water can. be adsorbed

: The balance or equlllbrlum between the adsorbed organlcs and,'

those remaining in solution can be upset. . Changes in water .

quality alter the equlllbrlum ~ Ideal conditions require that
water temperature remain - constant and that equilibrium be
reached. Then the capacity of a partlcular organic to bhe adsorbed
by a spec1f1c GAC may be ‘measured. . The mathematlcal relationship
between the amount of organic compound in the water and the amount

of organic compound adsorbed is descrlbed by a carbon adsorptlon.lv‘

' 1sotherm.

'-The:-relatlve‘ ease‘:of adsorption by 'GAC .contactlng

‘portrayed on Table 3.  Weakly adsorbed organlcs ‘may requ1re a'  p¥-,_
‘combination of air stripping and carbon 'adsorptlon. _ Vlnvl;gp:*'“

‘ chlorlde whlch is not fea51ble to adsorb 1s readlly air strlpped

Alr Em1351ons

Packed. aeratlon towers may emlt unacceptable concentratlons,

of volatile organic contamlnants into the air. The present rules
of the Bureau of Air Pollution Control . requlre state of the art . -

control if more than .l pound per hour of TVOS is emitted. TVOS is
an acronym for toxic volatlle organic' substances which are defined
by the Bureau of Air Pollutlon Control. . Thls may necessitate the -
“use of vapor ‘phase carbon to adsorb ‘the organics being emitted.
Costs for air strlpplng may double 1f vapor phase carbon treatmentf
‘is requlred : :

Breakthrouqh

GAC adsorbs organics selectlvelv and may release subsequentlv
what was previously adsorbed. GAC has a limited capacity to
- adsorb- a. specific organic. ThlS mav. result in the organic.

breaklnq through the contactor and reenterlng the drlnklng water-”f”“ﬁ”"




Table 2 | !
. Ralatlve Ease of Removing Selected
Volatila Chemlcals From Water by Air Strlpplng

_ Air Strlppablllty ' _
READILY MODERATE :WEAKL¥ NOT - REF. .

Behzene : _ ’.: PR | X f; | ’ 3,9
 Carb6n Te£ré§hlbridé;"  ‘X  1;§
’Chlordane ‘ = ; f: _ | L {3@ X "6,9

Chlorobenzene 1 :v X - | - ‘v:; ) 10,9 .
'p-Dichlorobénzéne | o | ‘. :‘  - i+ x | :'6,9 |

oéDichlorobenzene . 7>1 EER vx : L 3 »;'v ' ‘10,9 

mﬁDi¢hlor0bénzeﬁe ‘5‘ L | ‘,‘X ',"f  ER I 10,9

,1;2—Dich10roethan{

®
b
T
‘4
o

‘1,1—Dichlofoethylane; X _ _ : ; IR 6,9‘
o Cisfl,éﬁDichloroethyléne -vv7 >>v X. _ E .“ '.v 7,9
rTrans—l,24Dichlor3éthyléne S | ‘.X | :i‘ ; » 1
:Ethyléhe‘GlYCol, :   f-;—;-4—---—' ------ NR?Q-;;é—4--e¥-
Formaldehyde |  ‘—--f+f‘;-‘F--;--fﬁR‘-—;%--——‘-P—
Kerosene - ‘ ;-; f"‘"f"‘f?f""-‘;NR‘—-;%--*‘P-’-
':Methyl EthYl Ketone jw/’;44?—--44;—;---;?——ﬁR—;-ff-?----*;‘
 Methylene’Ch1orida';‘  o | { vX~‘§‘vv | 4;9
N-Hexane,v i 3{ ' ——4--—e-1h4---~-+-NR--é~f ------- } 6
Polychlorlnated Blphényls  . o _"E; '% X  6,9,12
»Tetrachloroethylene_; vij i G _; vﬂ?  o o i 5,9
'1}1,1-Trichlordéthan§ L ,‘ . o :fE - v.> H4,9

1,2,4,-Tri¢hloroebehzene R ' SIS i ’ ‘10,9

bTrichloroethy1eﬁe> TR B i e , 1'219"’>‘

Vinyl Chloride SR ’ o L :i>'1  1

wﬂw.xylenes Ortho, Meeé;’Péfé
TNR Not Reported AR L
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' Table 3

Relative Ease of Remov1ng Selected

Vblatlle Chemlcals from Wafer by CAC Contactlnq

OkGANIctcHEMICAL
‘Beneene: o R
;VCarbon Tetrach’orldeb
Chlordane |
’fChlorobenzehe
p-Dichlorobenzene
eéDiChioreﬁenzene.y
_;m;b;¢hiércbeﬁzene'_‘
il;zkﬁiCthreethéne

'1,1?Dichloroethyieﬁe.

» 'Cis-l,é—Dicthroethylene L

1_rrané—l,2—ﬁichlor6ethy1ene7”- .

v.e Ethylene:Glyediszf
| fFormeidehydee L
'LKerosene _e |
1Methv1ene Chlorlde':s
N-Hexane“ |
,Polychlorlnated Blphenyls

Tetrachloroethylene'

'1r1r1fTr;chlorQethane' ST

1;2;44Trichlerobenzene
Trichloroethylene
f”Vinvl'Chloridee

Xylenes Ortho, Meta, Para

f»_NR Not Reported fﬁ'ﬂ””“"

Carbon Adsorbability

fRFADILY‘ MODERATELY ~WEAKLY NOT' 

.txe;
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C. Impact

The latest compilation (February 1987) of laboratorﬁ results
~submitted by purveyors . and taken by NJDEP for public community

water supplies ‘has been reviewed and compared to the recommended

maximum contamlnant levels that the N.J. Drinking Water OQuality
Institute has considered adopting, ‘prior to the final vote of the

- Institute. This includes results from December 1984 to November

- 1986.. The summary below indicates that about 120 purvevors have
reported  organics ~above what the Institute has considered
recommending as MCLs. This amounts to about 20% of the 630 public
community water suppliers. It must be noted that exceeding the
recommended - MCL was the only criteria used to determine if a
purveyor was affected. Secondly, = the capacity of the facilities
needed to create the contaminated wellfield was estimated from
historical information ‘and the  experience of Bureau of Safe
Drinking Water‘(Divieion of Water Resources) staff. Lastly, the
population ' that may be expected to share in the «cost of
improvements was estimated to be the entire service area and not
just those served: bv the wells and treatment fa01]1ty. :

Estlmated.Impact on Publlchommunlty Water Supplles (PCWS)

~Service Area Population
T.ess than  More than More than.

-~ 5000~ 5000 and 50,000
CY - less than :
C D ' S 50,000
Total Number of PCWS 87 53 9
~Total Estimated PCWS Pop. : 70‘000" 890, 000 .2, 040 000
D. Practlcabllltv of Treatment for Noncarc1nogens

The practlcablllty of ach1ev1ng the recommended MCLs was

considered for the following noncarcinogens: chlorohenzene,
trichlorobenzene, 1,1,l-trichloroethane, 1,1-dichloroethylene,
cis- and trans-1,2-dichloroethylene and xylenes. Maximum
contaminant levels are not recommended for the following
noncarcinogens: ethylene glycol, kerosene, methyl ethyl ‘ketone
“and = n-hexane. In general, practicability was considered -by

estlmatlng the size and cost of hypothetlcal treatment facilities,

~ namely -air strlppers for various capacities and contaminant .
- concentrations ' (Abrams "and Medlar, -1986).  Table 4 summarizes

available data for 'a hypothetical one  mgd air stripper with a
hypothetical - influent concentratlon of 100  ppb for. each
noncarcinogen. = In summary, for noncarc1nogens noted, available
studies and limited field data indicate the practlcablllty of air
stripping, even for the not so strippable dichlorobenzenes and
trichlorobenzene. - A brief < discussion of each of the
noncarcinogens follows. ’ ‘ =
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Table 4 BN
Alr Strlpper Hypothetical De51gn

for Noncarcinogens T
(§1986) §

»  Non;Céfcinogéns ‘ . Estimatéd Towei' fEstimatéd'Towerf
- : o Height (ft.) Diameter (ft.)
' f:Chlorobénéeﬁe:‘ "j, } not calculated - ,_; |
o;Dichlorobenzene . ".; 5 o % ; 5
I m;Dicthroﬁenzéné | }- N o 5f : ;{" 5
1, 1-D1chloroethylane‘ >g .  3'14 L vi ‘ ; 5
.  Trans 1, 2—D1chlor3ethylené  R . s
Cls-l,Zfchhloroethylene' - 7 u» j 'lg :5
1*1;Ethy1eﬁé Glyéoi,; ' ;‘ o -~ No data’a&aiiabiew_‘
.Meth§l~EthylxKét0ne Lo e No'aata a&dilabiev
,anekané’ : . - No data aVailabie
iﬂ‘ifl,l;rrichloroethane _‘} o 10 ' ?" ‘g 5
T?ichlorobénzene  ,; '   : | No data ayailabie
5_3XYlenes ‘~f S i»l o 6 &_  s
- Réfgv AbfamSi»198s": | STEE S ;   a9 .
11;f’ Assumé Plént Design Capac1ty is 1 MGD
"-2,2;  vusé Conétructlon Cost Index, ENR CCI4229

' 3;. 'Assume Effluent‘Concentration, Level I,»Drinking Water
~ Guidance (NJDEP, 1986) 3
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Chlorobenzene - Pilot scale studies reported by Suffet, 1981
indicate the reduction of chlorobenzene with GAC and with resins.
They also report what appears to be. desorption. Aeration studies
(Love, '1983) reported by U.S.EPA indicate that air stripping is

feasible. U.S.EPA's reported value for the Henry's Constant is
0.19 units.
Trichlorobeﬁzene, Ortho- and Meta- Dichlorobenzene - Pilot

scale studies reported by Suffet, 1981 indicate that GAC can
adsorb the trichlorobenzene completely. However, they also report
an increase in. concentration (desorption) after treatment by
resins. Desorption is a concern with organics that are weakly
adsorbed. Dobbs and Cohen, U.S.EPA 1980, have provided laboratory
values for GAC adsorption from isotherm data.

U.S.EPA (Love, 1983) has conducted aeration studies and reported
values for Henry's Constants that indicate the practicability of
air stripping for trichlorobenzene and dichlorobenzenes. Because
these organics are. weakly strippable, both air stripping and GAC
contacting may be considered practicable. '

1,1,1-Trichloroethane - Pilot and field studies by Love, 1983
for air stripping and carbon adsorbing of this compound indicate
the feasibility of treatment. Air stripping is practicable and
avoids the problem of desorption.

1,1-Dichloroethvlene - Theoretical, pilot scale and field
studies reported by Love, 1983 indicate that this compound is
readily stripped and adsorbed. : '

Cis- and trans-1,2 Dichloroethylene - Despite the difficulty of
separating the isomers, pilot and field studies cited by U.S.EPA
and reported by Love, 1983 'indicate that the compounds are
amenable to GAC adsorption and air stripping. Since the compound
is ' weakly adsorbed and readily stripped, air strippinag is
practicable. Both isomers have the same Henry's Constants for all
practical purposes.

- Xylenes - The three isomers, ortho, meta and para-xylene, have
been the 'subject of various field and pilot studies. U.S.EPA

Review, 1984 has reported on carbon adsorption tests. Dobbs, 1980
has indicated that para-xylene is weakly adsorbed. Ortho-xvlene
was traced through a lime softening plant in Florida (Berkowitz,
1978) .- An industrial plant reportedly uses GAC to reduce xylene
in its wastewater (Berkowitz, 1978). Nevertheless the wvalue for
the Henry's Constants would make air stripping more feasible.

E. Estimated Statewide Cost to Achieve Maximum Contaminant
Levels ‘

Cost estimates to provide treatment for A-280- chemicals
typically found in New Jersev have been prepared. Chemicals
classified as carcinogens such as trichloroethylene,

D-11
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" TABLE 5 - |

EStimated-Numbervof Public Community WatérfSupplies'7

. Reporting A-280 Organlcs Exceedlng Recommended MCLs
\

Estlmated Number of Packed Aeratlon Towers Needed for Treatment
COUNTY E #SUPPLIES-; . 037 MGD : f’* ‘.95 MGD

"Atlantlc 10
- Bergen" 13
Burlington = 7
- Camden = "
Cape May
Cumberland -
'Essex e
-~ Gloucester
"Hudson '
Hunterdon
'Mercer .
Middlesex
- Monmouth
- Morris
-~ Ocean -
-Passaic
~ Salem
. Somerset
- Sussex .
. Union
‘Warren:
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tetrachloroethylene, carbon tetrachloride, methylene chloride, and
1,2-dichloroethane which have been detected in New Jersey's water
supplies in low concentrations can be removed with packed aeration
towers. Noncarcinoqens such as' 1,1,1- trlchloroethane,- trans-
1,2-dichloroethylene and 1, l—dlchloroethylene have . also . been
detected and may also be removed by packed aeration towers. Table
5 indicates  the number of supplles in ‘each County ' that have

reported carcinogens and. noncarcinogens. - The table gives an

estimate of the number of Packed Aeration Towers needed by county
and by plant capacity.. Plant - capac1tles were ' estimated to be
' 0.037 mgd, 0.95 mgd or multiples  thereof depending on the
estimated capacity of the wellfield. The total number of plants-
needed may exceed the number of supplies. This is because one
supply may need several plants to treat different wells.
Estimates noted below are based on costs for treatment facilities
with only packed aeratlon towers. . While an estimate has been
provided,  unique site ~conditions ' and = distribution svstem
improvements will increase cost estimates. In addition,.stringent
- New Jersey - air pollution regulations mav significantly increase
costs. Therefore, actual costs may be more than estimated costs.
‘The Statewide estimate to provide treatment to. meet recommended
drinking water objectlves is from 50 to 70 mllllon dollars. This
estlmate is- presented in Table 6

Table 6
ESTIMATED COST OF A PACKED AERATION TOWER1
(1986%) ~ —
Estimated Plant Capacity, ' : 0.037-mgd . 0.95 mgdvc
- Estimated Capital Cost . 885,000 $3 5,000
Estimated Annual Operation ‘ ; ‘ I ‘ -
. 'And Maintenance Cost" ‘ . L,700 o 21 600
Estimated Cost Per 1000 ‘Gallons . ; o
For Treatment Only - R 0 97 - ’ 0;19

1. Costs are based on U. S EPA Proposed Rules,» 1985 and. NJIDEP
studies (Abrams, 1986) . A _ ‘

Estlmated Total: Statew1de Costs

Estlmated Number of Alr Strlppers Needed

Est1mated»Capac1ty - 0.037 mgd _60;* 90
Estimated Capacity - 0.95 mgd 130 - 190

' Estimated Total Statewide Costs = 50 - 70 million dollars
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MCLs.. Under certain operatlng .conditions,
ts rare capable of ach1ev1ng the'strlngent levels,
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. was

’fupermlt cancer 1H U

; vcarc1nogens in dr1

FirstUof all)

,some very dedlcated people'went into:this report.i

1
1
o
|
|
|

~ DISSENTING OPINION

tI?woulddlike*t0>say'thatéa_lotfofbfineswork'by'

Noth1ng that I

say below should be construed to minimize the1r efforts.

Also, please

‘_twenty-two‘chemicals,

i‘fthanl700'chemical<

‘plies. ‘There are

taminants'that'have yet to be addressed

VJLEGISLATIVE GOALS

f‘ W1th respect
ﬁdeyelop maximum cd
phy81olog1cal effe
~of exposure.v

W1th respect

'...the maximu

'{that chemlcal for
I bel1eve the
”.the carc1nogens ar
”level for carclnog
in’of no cancers ina

y-one 1n one mllllon

I'don t know

"cancer risk seems

’oplnlon, it is not an acceptable rlsk

“ble rlsk when that one ‘in one mlll1on is your w1fe

bear in mlnd that thlS report deals w1th only
They are only a small fractlon of the more

already 1dent1f1ed in U S dr1nk1ng water sup-r

4

many other extremely dangerous and harmful con-

to{thegnonfcarcinogens,’the directive was "... to

ntaminantbleyels (MCLfs)ﬁat which no adverse
cts would be expected to result from a lifetime

|
|

to the carclnogens (cancer causers), the dlrectlve
m contam1nant levels for carc1ndgens...shall

o more than one in one m1111on Hersons 1ngest1ng5

a llfetlme. _ ?
'i"

goals for deallng w1th the nonwcarc1nogens and

e backwards.~ I reallze that thdre 1s no safe'”

ens, but I certalnly would have preferred a'g
)llfetlme from carclnogens 1n drlnklng water andf“

phy81olog1cal effects 1n a llfdtlme from non—v
nking. waterewl ~l

where it got‘started' butithe ode'in one million

toghavefbecome”an acceptable HiSk In myb“

I ask you,,ls it an accepta=

“or” husband




child, or mother, or father, or even yourself? | l | _'§ X

I believe-our Leglslators wrote the law'this wayrbecause they
were led to believe that this was the best that can be reasonably
‘expected, Whenla basic‘premise’is faulted, the entire structure
built on that oremise is severely weakened. o |

It must also be reallzed that the one in one m1lllon cancers.
goal is for each chemlcal that is a known carc1nogen and is not: the
.oyerall effect»of all the carcinogens, or poss1ble carc1nogens,
found in drinking water.»l | |

Therefore, since thls first report deals with eleven (11) known
carC1nogens at thlsvtlme, Lhe overall cancer level suggested by
these goals;:for just these partlcularuchemlcals,.could}be almost.
eleven'(ll) in a million and still meet the requirements of the
directive; The next questlon 1s, what about the many carc1nogens to
be addressed in the future7_ Of even greater concern is the fact
that the one in one m1lllon rlsk is based upon a s1ngle carc1nogen
‘actlng alone. There is no knowledge of or consideration glvenbto
 the many carc1nogens actlng 1n concert. ~There is‘alSO‘nofknowledgef
of the l1kely synerglstlc effects, or the effects of "1n1t1ators
whlch can greatly increase the. car01nogen1c1ty of a chemlcal

I bel1eve that our Leglslators would have been happy to accept
a more stringent level of carc1nogens as a goal if they were re-
quested to do so. There is ample ev1dence that we must become far
"more diligent about removlng carclnogens from our env1ronment.y The
- fact that ".,,the current lifetime cancerbincidence in the U.S.

is approximately one in three individuals (American Cancer Society,

1985)" is a compelllng reason why we must change our views and stop

trylng to make the unacceptable acceptaole

It should be noted that chemlcal contam1nat1on of the drlnking - N_T



. -as.L am concerned,

voormimation ish totall

water in Woburn,

least able to_defend:themselvesv?-’the children. jThe "
million for a‘lifetime"

child's life is‘snuffed out before even. reachlng

 DETECTION

The Health based Level of a contamlnant is the max1mum contam1-

nation level set Eorth in the goals

Massachusetts had its disaSterous effects on those

one in one

1

can have a different-connétation'When a

double digit age.

i

|

FO]:' carclnogens, lt is one‘-

cancer in a mllllnn and for non- carc1nogens it is no phy31olog1cal

»effects in a llfetlme.

1

It is true thatﬂmany of the minimum-detecticn levels available

‘téVuS today are above the Health-based Levels;

Znembered that.the

l
It must be re-

Health based Levels are levels arrlved at by

using the beSt’avallable 1nformat10n for that part1cular chemlcal

actlng alone to cause the maximum adverse health effect permltted

under the law as presently wrltten.

i
i

It is‘very>unfortunate that we do not have rellable detect1on

levels for many of

Health-based contamination levels{

these chemlcals,at concentrathns beneath.the‘

oo | : :
In fact;;in most instances, the

 confirmable minimim detectlon levels are’ con31derably above the

‘Health based contamlnatlon levels. : ?b' {

|
|

Under these clrcumstances I strcngly believe that when the

Health based conta
m1n1mum detectlon
‘become the maximun

ing water.

that level of dete

trigger defensive

- In thi

1mination level is‘lower tﬁan theiconfirmable
level the Health-based'cdntamination level should
| contamlnatlon level to be permltted in. our dr1nk=
s way, whenever a contamlnant 1s detected and
ction is above-the HealthébasediLevel, it would
actibns with respect to the water supply; As far
the ultimate. accuracy of that analytlcal deter-

y:-‘immaterial :as long as- the concentratlon of - the
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contaminant is "likely"‘to be at or above the-Health-based Level.
After arr1v1ng at reasonably supportable Health— s

' based Levels, 1nstead of v1ew1ng them as the maximums to be allowed
as dlrected by the statute, ‘the levels were,subJugated»to.ex1st1ng
analytlcal technlques., Furthermore, they did'nOt'use the minimum¥
vdetectlon levels of. these technlques ‘but adopted- levels at wh1ch
the average laboratory could comfortably reproduce: the analytlcal
‘fresults Th1s was called the Practlcal Quantltatlon Level (PQL)

Hav1ng adopted this ratlonale, the Health-based Level.ln,most
cases was abandoned to the Practlcal Quantitation'Level_even.if it
meantjthat the‘recommended maXimum contamination.levels were nolb
longerdrelated to’maXimum health risk-levels,'but,to the.practicali;.
ties of”analytical chemistry. ‘ThiS'new rationale.resulted‘in'
‘maximUmfcontamination levels which were 7,'21, 38 and even'60 times
hlgher than the Health based Levels.

'_ It is my contentlon that even though in many instances, no
analytlcal technlques ex1st wh1ch can detect these chem1cals at or.
'below their max1mum Health based Levels, the Max1mum Contamlnant
Level (MCL) must be set at. the Health based: Level ‘so that if any
conflrmable detect1on occurs whlch is at or above the Health based o
Levels, it would_lndlcate that the water.ls unfit to drink and '
treatment should be’inltiated as soon asVPOSSible.

It should also be notedlthat the new minimum detection levels .
“recently developediby Rutgers University,:known as the 502.1 method,
compares very favorably w1th Health based Levels and in some .
'cases, have minimum detectlon levels beneath the Health- based Levels.

In con31derat10n of all the above, I belleve that to recommend
Max1mum Contam1nant Levels (MCL s) whlch are hlgher than the Health-

based Levels is unconsc1onable.
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teohnologies;(air
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» However, we g
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taminants'from.the
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‘AFCOStyanalyvistfor’using*these:techndlogies tooremove'both'the"
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,learly establlshed that the use of 31mple
str1pp1ng and actlvated carbon adsorptlon) w1ll

of these contamlnants to levels'beneath the
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levels of all our present sc1ence.‘f
\

used in conJunctlon w1th a carbon adsorptlon

i

g_water wezdrlnk to the,alr'we breathe.

occur.

carcinogens<andgthe non carc1nogens from our water for the entire

state»WOuldfCOst.cnly approx1mately $7O mlll1on 1n capltal 1nvest-”

‘ .

ments and operatlng expenses ofapprox1mately $2 mllllon per year

-These figures are

for the entlre state s dr1nk1nglwater supplles

thatfareipresently contamlnated w1th these chemlcals.v

| The cost”ana]y31s suggests that the above flgures_could?result-‘

i &

:,fln“an:additional expense (1f 1t is borne by | the usersxalone)?of

- from‘approximatel) $28 to $144 per household per year.

.tion‘is‘due”to several factors, the most 1mportant of whlch 1s the

,s1ze of the populatlon belng served by a partlcular water*supply )

Not only do I s1ncerely belleve that every household would be

'dw1111ng to pay these costs 1n order to be assured that the water

‘they are dr;nk1ng

5’car¢inogens,-but 1 also belleve that a good part of thls money can

- be reclaimed from

i

is free from detectable car01nogens and non~,

the polluters and that our Leglslators couldfbe

perSuadedvto put a bond 1ssue on the ballot so that the entlre o

populatlon would S

. Who knows when y r dr1nk1ng water may show contamlnatlon. v:‘;v G
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,hould never permlt air str1pp1ng to be used alone, -

1erw1se would be the equ1valent of mov1ng ‘the con-fe‘
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(The varia-
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hare the expense for the unfortunate few. ..because

o,



Please, let us not forget that the Health based Contamlnatlon
Levels are not levels at which exposure to that chemical is §a§g.
, There,are no safe levels for'carc1nogens. Our Health-based Levels
Vare thehmaximum:levelsvoffexposure to "limit" the additionaljcancers

produCed to one in one million for each of these'chemicals.

Unfortunately, none of the above takes 1nto account that we not -

;Only drink. our drlnklng water,‘we also ‘bathe in our dr1nk1ng water..
‘Skin’absorptlonvthrough bathlng,‘whlch can be substantial, has not
been included ln this investigation. | | ‘

If we want to change the Ameriean Cancer‘Soelety statistics
'thatrone‘in‘three of us will develop‘eancer, then we must stop g
accepting that one cancer in one million for each and every thing
v we-do,lor,eachvand every thing we are exposed to, 1is an acoeptable
risk. | |

‘We must stop accepting the unacceptable!

ln‘the:lan,vthere:is‘the concept of the "prudent man"."dThis
".coneeptHStates that if someone sets into motion a chain of events

‘thattCauses_death or injury'to.his fellow man, the law evaluates

'whéther é"Prudent man COuldrhaveforeseenthe outcome of,this:actions-?
| 'If}it‘isbadjudicated that a prudent man'oould have foreseen;{ |
such an outcome; then that person is held responsible'for thelout—“
come of his. actlons.‘

_He_cannot say in his defense that he kllled only one in two
: hundred—flfty million and,”therefore,‘that is an acceptable rlsk,In -
our»Society.ﬁ Is subhfa defense.acoeptable?’-bf eourse not!tl |

: To knoWingly allow a chain of events‘tovoccur which will
| knowlnély cause death and/or injury to others is; in-effect, giving
out licenses to kill with impunity | | |
'*Lét us be prudent.men Let us not glve llcenses to anyone to

v;lklll or 1nJure hlS fellow man under z banner
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I repeat...let us not accept the unacceptable!

Frank Livelli
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