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This is a comprehensive report providing a summry of comments
and EPA'S responses on the March 4, 1982 Advanced Notice of Proposed
Rulemaking on Volatile Synthetic Organic Chemicals (VOCS) in Drinking
water and the June 12, 1984 Proposed RMCLs for VOCS in Drinking wWater.
Further discussion of the comments may be found in the Federal Register
Final Rule for VOCS in Drinking Water. Comrents and EPA'S responses
on Tetrachloroethylene, from the Advanced Notice of Proposed Rulemaking
and the RMCL proposal will be provided in a separate document, after the
close of the additional comment period.
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1.

SUMMARY OF COMMENTS AND EPA RESPONSES TO THE MARCH 4, 1982, ADVANCED
NOTICE OF PROPOSED RULEMAKING ON VOLATILE SYNTHETIC ORGANIC CHEMICALS
IN DRINKING WATER

SIGNIFICANCE OF CONTAMINATION BY VOCs

Issue:t What is the significance of contamination by VOCs? Does the
availabdle occurrance data and/or health effects data wvarrant
action to limit human exposurs to VOCa?

Commants :

The significance of contamination by VOCs was addressed by 66
commenters. Tventy-five commanters felt that neither the occurrence data,
the health effects data nor tha combined data demonstrate on 4 national
basis, the significance of VOC contamination in drinking water and, there-
fore, action to limit human exposurs to VOCs ls not warranted. Reasons
cited by various commanters on the occurrence of VOCs included such state-~
mants as the following:

.

. VOC contamination in drinking water is a localized problem, not a
widespread national problem;

b More information is needad on occurrence and health effects sspecially
in order to assess the significance of VOC contamination;

o State data represented emergency spill situations which are not con-
sidared to be statistically representative of national occurrence;

. When present, VOCs usually occur at low part per billion concentrations.
At -this level, significant health risk would not be expected.

. The results of the Ground Water Supply Survey (GWSS) should be consid-
ered questionable bacause the detection limits that wvere used (i.e.,
0.2 ug/L) are extremely sensitive and can rarely be achieved.

. The data concerning the occurrence of VOCs qualitatively indicates
their presence in drinking water sources; however, the quantitative
reliability and representativeness cannot be determined at the present
time because the analytical techniques used to generate such data
have not been validated. .

hd No real difference in ground water vs. surface wvater (results) can be
shown from the randomized samples.

hd More than half of the sampling in the drinking water survey was per-
formed on finished water.

Comments on health effects included the following:
. The major shortcomings of the available hesalth effects data are that

it is not scientifically egtablished at this time and subject to
debate among the scientific commnity. Some commenters felt that
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bafore the significance of VOC contamination can be evaluated, the
Hational Academy of Sciences (NAS) principles and the following
issues need to be reviewed and revised:

- Effects in animals, properly qualified, are applicable to man;

- Mathods do not now exist to establish a threshold for long-term
effects of toxic agents;

- The exposure of experimental animals to toxic agents in high
doses is a necessary and valid mathod of discovery of possible
carcinogenic hexard in wan;

- Materials should ba assessed in terms of husan risk, rather than
as "safe” or “unsafe."

Some coomanters also felt that scientific issues pertaining to NAS vs.
CAG risk assessment, safety factors (70 kg adult vs. 10 kg child), uncer=~
tainty factors, and fractional dose estimates should be resolved before
regulations are set.

Since “"safe" levels of VOCs cannot be determined from existing health
effects data these commenters thus felt that MCLs should not be established.
The above commanters emphasized the need for sors research in the health
effects arsa.

Forty-one commenters felt that VOC contamination of vater supplies is
a significant national problem because of the frequency of occurrsnce and
potential health risk warranting action to limit exposure to VOCs. Their
reasoning is based upon the following:
d local problems of severe VOC contamination in public water supplies;
. State data are more representative than EPA suggests;
. the number of VOCs in drinking water is cortinually increasing;

. VOCs have been demonstrated to cause serious carcinogenic and non-
carcinogenic toxic effects including:

- carcinogenic effects demonstrated in animal studies and evidence
of human carcinogenicity (vinyl chlorida):;

- hepatomas in animals, and in sows cases in humans;

- toxicity to the kidneys;
- serious effects on the reproductive systam; and

- depression of the central nervous system.
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EPA has considared the above comments in its analysis for determining
the significance of VOC contamination in drinking waters. A discussion of
this analysis, which covers moat of the issues raised in the above comments,
is available in the Proposal for RMCLs in the June 12, 1984, Pederal
Ragister Notice and in the Response to Comment B below. Rasponses to
comsants on issues not covered in this Notice are given as follows.

Regarding the issue of guestionable data near detection limit levels
in the GWSS survey, EPA conducted in-house quality coatrol testing to
support the validity of this data. EPA, therefore, balieves the GWSS
forms a reasonable basis for characterizing the occurrence of VOCs in
ground waters in the U.S. Bacause of the leng holding times, there may
have been soms underestimate of the actual occurrence. However, EPA does
not believe that this underestimate would be so significant to disqualify
this survey as a national estimate.

Laboratories generating data in all the surveys vere required to
undergo a quality assurance program. The data gsnerated is considered
reliable within the boundaries of the analysis that was considered. This
data is available in the Occurrence Documents for sach of the VOCs (Occur-
rence of Volatile Organic Chemicals in Drinking Water, name of VOC, EPA,
Criteria and Standards Division).

Ragarding the issue of occurrence in ground water vs. surface water,
most VOCs, on the basis of data that are available in the above cited
documents, are more likely to occur at levels above 5 ug/L in ground
waters than in surface waters. Virtually all persistent occurrences of
VOCs above 50 ug/L are expected to occur in ground water.

The comment that half of the sampling in the drinking water survey was
performed on finished water is incorrect. Most of the occurrence data was
based on samples taken from the distribution system.

With regard to the health effects issues, EPA believes that the NAS
principles are accepted in the scientific community and present a scientif-
ically acceptable basis for establishing health effects numbers. These
principles are widely acceptéd as forming the basis for chemical risk
4ssessment and have been applied by numercus groups over the years. The
Office of Science and Technology Policy's recent review of the science and
itas associated principles for chemical carcinogens (49 PR 21594) listed
principles for risk assessment which included the following:

- Agents found carcinogenic in animal studies, subject to the con-
siderations discussed previocusly, are considered suspect human
carcinogens. .

- It is appropriate to use test doses that generally exceed human

exposure levels in order to overcome the inherent insensitivity
of the traditional design of the long-term animal test.
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These principles are very similar to those discussed by the NAS.
In addition, RPA's proposed guidelines for carcinogen risk asseasment
(49 PR 46294) vere based upon the same basic principles as outlined above.

Regarding other scientific issues such as carcinogen risk assessmant,
EPA believas that with the publication of EPA's proposed guidelines for
carcinogen risk assessmant (49 PR 46294), uniform guidelines for risk
Agsessment have been established and have halped to resolve these scientific
issues. In reference to other sciantific issues such as safety factors,
EPA beliaeves that the science has advanced to the point vhere relative
agresmant exists in the scientific comsunity co the calculation of health
effacts numbers upon wvhich to base regulation.

EPA agreas that more research in the health effects area is desirable and
will increase our scieatific knowledge of the chemicals; however, EPA believes
that sufficient data are currently available upon which to hase the MCLs.

8. APPROACH TO DEAL WITH VOCs IN DRINKING WATER

Issue: Which approach should EPA take to deal with VOCs in drinking water?
1. Couments :

117 commants were received that specifically addressed this issue in
commanting on either (7) the non~federal requlatory approach, (2) monitoring
regulations, or (3) regulations for senitoring and MCLs.

Option_ 1, the non-federal regqulatory approach, was favored by 22
commenters. Several States commented that recent surveys by EPA and their
own sampling did not indicate a major VOC contamination problem within
their bordera; thus, they felt that national requirements for monitoring
and MCLs were not warranted. These States felt that problems could be
addressed on a case-by~case basis without federal regqulations. One of the
States amphasized that routine, repetitive monitoring requirements must
not be put into regulations because monitoring programs must be flexible
and can bast be developad by States and utilities.

Option 2, setting monitoring requirements and providing health advi-
sories for State response as appropriate, was favored by 13 commesnters.
These commsntars generally felt that ground water contamination is a
problem in soms places that must be addreased but:

* contamination was not widespread anocugh "to require highly formalized.
. and restrictive requirements,"

b available data are insufficient to datermine the scope of the problem,
or

. only monitoring should be done to determine where problems exist
and instead of setting MCLs, guidance should be provided; these com-
manters generally supported giving States considerable authority for
implementation of the monitoring requirements and for determining
appropriate action when contamination was found.

I~4
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One commanter stated that there should be MCLs set for the VOCs but
not until there is "sopw agresment among the sclentific community as to an
acceptable and meaningful level of concern.” In the meantime, this commenter
suggested that a monitoring requiremant be set at the federal level wvhich
would be as flaxible as possible such that details of actual monitoring
programs could be agreed upon betwveen the States and EPA regional offices.
In this way, the monitoring program would address "those couunniticn which
are thought to be most wvulnerable to contamination.“

An additional commenter recommended that contaminants be controlled
at their source through EPA's existing statutory authority. This commenter
stated that MCLs are not appropriate at this tims, since "safe” levels of
VOCs cannot be determined from existing health-effects data. However,
when the health effects data are evaluated by a recognized independent
scientific orgainzation (i.e., National Academy of Sciences [NAS]), MCLs
should be established if a significant health risk exists.

This cosmenter also suggested that national monitoring for specific
compound identification should be implementad for all water supplies,
preferably using the THM purge and trap procedure (XPA Mathod 502.1 or
equivalent), but requirements for systems serving less than 10,000 people
should be at the discretion of the State. The initial monitoring frequency
should be similar to the THM rule. In addition, at this tima, guidance in
the form of contamination levels, and action categories for five of the
VOCs should be established for all water supplies. (See Table 1 below)

TABLE 1

Concentration Lavels (ug/L)

Compound Categories
1 Il 11
Vinyl Chloride >100 10=-100 <10
Trichloroethylene >500 50-500 <50
Tetrachloroethylene >500 50-500 <50
Carbon Tetrachloride >500 50=-500 <50
1,2=Dichloroethane >250 25-250 <25

Category I = high concentrations and consequently greater
risks. Immediate action warranted to reduce contaminant
level.

Catagory 1I - intermediate concentration with lower risk.
Prompt action warranted to step up surveillance and consider
control strategies. Action should reflect whether the
c¢oncentration is at the higher or lower part of the range.

Category 1II - very low concentration. Little risk associ-
ated with these concentrations. Only routine monitoring
needad.
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This commenter noted that when extensive monitoring or installation
of treatmant systass is necessary, the discharger causing the contamina-
tion should hear the financial burden of cleanup, not the water utility.
Howaver, when the cause of contamination, or the discharger cannot be
detarmined, EPA should use other msthods, such as RCRA or Superfund, to
provide financial assistance to the vater utility. UFinally, for the
present, health advisories should be used for specific cases of contami-
nants not previcusly found in drinking wvater.

One commenter recommended a national monitoring program with 3tate
response based upon guidance on health effects and treatment. Without a
consensus on safe levals derived from health effects data of the various
vOCs, this commenter felt that there is no basis for the establishment of
mc

This commenter noted that the monitoring program should ba the same
for all water supplies, regardless of size. The initial monitoring should
be done at points in the distribution systems representative of the sources
of supply. Thereaftar, monitoring should be based upon the initial sample
Tesults and the levels of action indicated by the severity of the contami-
nation in a program commensurate with the characteristics of each water
supply systsm.

A commant was received vhich stated that in the absence of a consensus
on the dangers of low levels of VOCs in drinking water, & modified regulatory
approach vas needed. The approach suggested wvas as follows:

. RMCLs and MCLs should not be davelopad, except under certain conditions
identified below.

o The goal of zero cancer risk should be abandoned in faver of a goal of
negligible risk. This should be achieved by the establishment of a
risk target level (RTL) of 10~3, in preference to MCLs.

. No action should be taken unless VOCs occur at this level or above in
more than one percent of the public water supplies serving at least
one parcent of the consuming publiec. If it does, the development of
MCLs would be warranted.

. Since the occurrence data indicate that ne action is varranted accord-
ing to the criteria above, EPA should publish a document containing
quidance on health effects, treatment technology, analytical methods,
and any other significant considerations.

Many commanters specifically suggested that the monitoring option
would be appropriate if the data on health effects of VOCs is unclear or
ingufficient, or if the incidence of contamination is small. These com~
menters felt that EPA should provide guidance on health affects and treat-
ment. Numerous commentars pointed out that EPA Health Advisories were
very helpful to Statea and public water systems.

Option 3, setting national regulations for monitoring and MCLs, was
favored by 82 commenters. Numerous commenters stated that MCLs and moni-
toring requirements should be set for the VOCs; a number of these commenters
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qualified their statements by saying MCLs should be set if it is shown

that
that
data
show

the occurrence of VOCs is widespread and the health effects data show

VOCs are a health risk. However, most commenters felt that sufficient
weze evailable showing VOCs to be a widespread problem, that data 4did

a potential health hazard, and that MCLs ware needad. .

The following related statements were made:

Problems with organic chemicals have besn shown in several States and
without enforceable standards, the problems will continue to spread; the

Wnile Health Advisories (HAS) were noted to have been very useful in
addressing incidences of VOC contamination, several commenters com-
mented that the States have adopted widely varying approaches to
dealing with VOCs in drinking water. Some States have adopted the
HAs as enforceable standards and consequently public water systeams
have besen forced to0 make permanent and costly decisions on the basis
of hsalth guidance.

One commenter felt that national monitoring requirements, RMCL and
MCLs should be set for the VOCs. This was because contamination was
widespread and the health effects data showed a potential human
health hazard.

One commenter suzmarized their argument for MCLs in the following
manner:

- Contamination of water supplies in the U.8. with VOCs is indica-
tive of a national trend. Setting legally enforcsable national
standards will be important in reversing that trend, It will
establiah a ceiling on how much contamination of drinking water
is acceptable and will trigger remedial action in situations
where the ceiling is almost reached or axceeded.

- Alternatives involving determination of the acceptable leavels of
contaminants by individual States, based on EPA advisory options,
will not he effective.

. It is likely that ZPA advisory opinions on health effects
will be misinterpreted and misused as demonstrated by many
States that have used the HAs as rigid criteria by which
suitability of a water supply is measured. The fact that
HAs are developed without consideration for possible carcipo-
genic properties of a compound and with disregard for
e¢conoaic and technological feasibility of achieving them is
forgotten. We are better off with MCLs established in the
process involving public participation and intended to be
the rigid standards by which quality of drinking water is
measured.

o If left to the States, drinking water guidelines will differ
from each other. This will lead to confusion and poor public
image for State agencies which recommend guidelines less
stringent than others. 1In addition, leaving the regulatory

I-7
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activity to States will require more human resources in the
ares of toxicological evaluation and standard setting.

Many States do not have these rescurces. Thirdly, enforce-
mant will be very difficult, if not impossible, if neigh-
boring States have different drinking water standards.
Contamination has no boundaries. ‘

In regard to monitoring requiresents, commseants ranged from suggesting
EPA set requiremants for very frequent monitoring to a suggustion that EPA
should either set minisal requiressnts or provide guidance to States to
set monitoring to address more closely the situation within each State.
Sepecific comments are addressed in the discussion of comsents on monitoring.

Rasponse:

EPA has conaidered the above comments in its analysis of approachaes
for controlling VOCs. Issues regarding health affects, occurrence data and
sxpoaurs are addressed in the proposal for Recommended Maximum Contaminant
Levels for VOCs in the June 12, 1984, Federal Ragistsr Notice. Issues
regarding requlatory approach options and monitoring strategies and EPA's
proposed action are addressed in the Federal Register proposal for Maximum
Contaninant Levels for VOCs.

EPA believes that for the eight VOCs and tetrachlorcathylene, there
is adequate occurrence and potentilal occurrence in public water systems to
justify a national regulation. EPA has explained elsewvhere that these
contaminants- are currently found in drinking water systems, often at levels
above the RMCLs. It is clear that the Safe Drinking Water Act requires
EPA to set National Primary Drinking Water Requlations for contaminants
that say have an adverse effect on hesalth. Therefore, EPA cannct agree
with those commenters who advocate relying on state regulation or combina-.
tions of health advisories and monitoring in lieu of any Federal regulation.
However, health advisories and monitoring may be appropriate for contami-
nants whose occurrence or potential occurrence is unknown or unclear to
the Agency.

c. WHAT MCL VALUES SHOULD BE ESTABLISHED

Issue: If requlations are determined to he an appreopriate approach, what
MCL values should be established?

1. Commants:
S——————

A total of 14 commenters addressed this issue. Eleven coments were
received that addressed the risk rate lewwl: four commenters favored &
104 risk rate level, one commenter favored a 105 rigk rate level, five
commenters favored a 10~5 risk rate level, and one commenter favored
either a 104 or 10~% risk rate level depanding on economic and technical
feasibility.

One commeanter stated that risk computations are probably the most
feagsible alternative available for use in establishing acceptable exposure
levels of carcinogens, however:
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. the public has & difficult time understanding the concept of risk a
ssessmant unless the ragulatory agency makes every sffort to present
the concept clearly and concisely;

* once understood by the public, many people are unwilling to accept
any level of risk associated with a drinking water supply; and

. the public is more willing to accept risks as they sxercise more
control (i.a., choice) over use or non-use of the substance related
to that risk. For example, mich of the public will readily accept
the risks associated with cigarette smoking or Adriving without a seat
balt since the consumar is relatively fres to dacide the respactive
course of action in these cases. Conversely, fewver customars will
accept a risk assoclated with drinking water, since they are relatively
restricted regarding the choice of water consumption in their own
residences.

Two commanters specifically addressed the level of MCLs for VOCs. One
commenter felt the level for trichloroethylene should be in the range of
50 to 100 ppb. Another commenter grouped the chemicals as follows:

A Total chlorinated ethylenes (trichloroethylene, tetrachlorcethylene,
1,1=dichloroethyleane, c¢is=1,2=-dichlorcethylene, trans-1,2-dichloro~
ethylene): 5 to 100 ppb.

. Total chlorinated ethanes (1,2-dichloroethane and 1,1,1-trichloro-
ethane): 5 to 100 ppb.

. Total chlorinated benzenes (monochlorobenzene, dichlorobenzenes and
trichlorobenzenes): 5 to 100 ppb.

. Vinyl chloride: 1 to 20 ppb.
. Benzene: 1 to 20 ppb.
A Mathylene chloride: 5 to 100 ppb.
. Carbon tetrachloride: 5 to 50 ppb.
Rasponse:
RMCLs have been promilgated, as explained in the preamble accompanying
the final rule. EPA has proposed MCLs on the basis of the availability
and performance of analytical methods and the availability, performance
and costs of technologies to achieve levels as close to the RMCLs as pos~

sible. A discussion of the rationale used for selecting various MCLs is
given iA the proposal.

GENOTOXIC VS. NONGENOTOXIC CARCINOGENS

Issue: should different risk models or approaches be used for carcinogens
that are not genotoxiec? What criteria should be used to classify
a compound as "genotoxic™ or "n n-gen toxic?”

I-9
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1. Comments:

Seven commenters addressed the issue of different risk models for
genotoxic and non-genotoxic carcinogens. Four commenters stated that
different risk models should be used to account for the differentation of
carcinogens recognizing different mechanisms. All of these commenters
rejected the CAG risk nodel because it is too conservative in that both
the upper and lower bound risks must be taken into account.

According to the above commenters, some of the criteria to classify a
compound as “genotoxic® include:

. a reliable, poaitive demnstration of genotoxicity in appropriate
prokaryotic and eukaryotic systems in vitro;

positive results in studies on binding to DNA; and

evidence of biochemical or biologic consequences of DNA damage,

Oone commenter felt EPA should continue to use the CAG nmodel for both
genotoxic and non-genotoxic carcinogens. Even though knowledge of the
carcinngenic mechanism should be a major factor in selecting the most
appropriate risk model, this information is generally not available for
environmental carcinogens,

This commenter further stated that a distinction between carcinogenic
mechanisms is arbitrary because:

° there is a lack of experimental data establishing a threshold for non-
mitagenic carcinogens or showing that the dose-response curve is
different in the lower range from that for substances that cause gene
mitations, and

° thresholas coserved in experiments with an inbred animal population
cannot be extrapolated with any degree of certainty to a diverse
human poypulation; theretore, no distinction between carcinogenic
mechanisms should be made at this time,

Response:

EPA believes that there is an insufficient scientific basis to dis~
tinguish classifying chemicals as genotoxic or non-genotoxic carcinogens,
The general scientific consensus is that cancer is a nulti-stage process
involving a variety of events which can include initiation, promotion, and
progression. However, the exact nature of the multistaye process is not
well understood and the available evidence is insufficient to differentiate
between carcinogens on the basis of mechanism. This is supported by the
Otfice of Science and Technoloyy Policy's review of the science and associ-
ated principles for chemical carcinogens (49 PR 21594). <Qurrent views on
the mechanisme of carcinogenesis were examined and they concluded that
"...cancer development is a nultistaye process that may involve the genome,
both indirectly (freguently termea epigenetic events) and directly, which
ray include the participation of chemicals or viruses, and which may be
mogulated by higher order tunctions, i.e., at the organ and crganismic
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level.” 1In addition, they stated that “we still lack an in-depth under-
standing of the mechanisms and stages of cancer induction and sxpression.”

In any event, EFA believes that RMCLs for known and probable human car-
cinogens by any mechanism should be set at zero, as explained in the final
ule preamble.

HEALTE EFFECTS CRITERIA DOCUMENTS

Issue: Are the data and conclusions in the Draft Health Effects Criteria
Documents scientifically and technically valid?

comnants:

A total of eight commenters addressed the Draft Health Effects

Criteria Documents. Of the eight commenters, only four submjtted detailed
scientific assessmants. For the mosat part, tha commanters felt the criteria
documants were adequate.

The following is a summary of the comments and EPA's responses con-
cerning issues in the Draft Health Effects Criteria Documsnts.

General Comments:

1. Comment: There should be more critical analysis of the data in the
Criteria Documsnts.

Response: Since the ANPRM notice in 1982, more critical analysis of
the data has been made in the criteria documants, including further
analysis of data in response to public comments, especially on studies
used as bases for quantification of toxicological sffects.

2. Commant: Better guidance on non-carcinogenic health effects is needed.

Response: The quantification of toxicological effects sections in the
criteria documents have been revised to give more detailed discussions
of the methodology behind the quantification, the studies selected,
and the raticnale for the selection of studies for quantification.

3. Comment: There is a lack of organization in the discussion of combined
affects.

Response: Specific sections consolidating this information have been
added to the documents.

4. Comment: EPA should publish only one comprehensive criteria document
for agency-wide use.

Regponse: At the time that the regulations development process for the
VOCs began, the EPA Health Asgessment Documents were not available, nor
had they been peer-reviewed externally by the Science Advisory Board

(SAB). These documents have bssn peer-reviewed within the Agency and

have now been subjected to external comment through the rulemaking process.
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5. Commant: The document should provide critical analysis of the indi-
vidoal studies as wall as evaluation of the data as a vhole.

Respongse: Since the ANPRM in 1982, the criteria documents for each
contaminant have been revised to include any available studies with a
digcuasion of additive and synergistic effects. However, EPA has
determined that due to the conflicting or weak scientific evidence on
additive and synergistic effects, RMCLs which reflect this evidence
would not be justified. (See also Comment/Response - III.K.1)

6. Commant: EPA should appeoint a panel of recognized scientific experts
to provids external review of the documents.

Response: The SAB is a pansl of recognized experts who review criteria
documents as rescurces permit. All criteria documents are widely
reviewed within the Agency, by consultant scientists, and through
public comments.

7. Comment: Toxicology summaries in the ANPRM are overly brief and
simplistic.

Rasponse: Toxicology summaries in the RMCL proposal and discussion of
data in the criteria documsnts weres expanded to include more details,
including discussion of Agency reasons for the risk assessments used.

Comsents on the Carbon Tetrachloride Criteria Documant

a. Comzent: The Alumot (1976) study cited is highly incomplete and
should be interpreted with caution.

Response: The revised criteria document indicates the deficiencies in
the Alumot study. EPA agress that the results of this study should
be interpreted with caution.

9. Comment: The discussion on teratogenicity is incomplete and uncritical.

Response: The inhalation exposure teratology studies by Schwetz, et al.
(1974) and Gilwman (1971) were negative for teratogenesis at high
exposure levels. FPFetotoxicity was obaerved; howaver, discussion of
these studies was not expanded since they were not used for quantifi-
cation of toxicological effects. The statemsnt in the final paragraph
in the teratogenicity section has bean removed.

10. Comment: The data presented in Table VI-8 on the results of the NCI

carcinogenesis bioassay in rats are incorrect and should be recalcu-
lated or deleted.

Response: The data are given as presented in the NCI bicassay report.
The influence of mortality on the liver tumor results is discussed in
the text of the criteria document.

11. Comment: The daily dose levels given for the Eschenbrenner and Miller
(1946) study are incorrect.
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12.

13.

14.

18.

Rasponse: The correct daily dose levels are now in the criteria
document.

Comment: Table VI=11 (on page VI-29) is misleading.

Response: All pertinent information on liver lesions is clsarly given
in Table V=11 in ths final criteria document. Therefora, EPA does
not balieve that the table is misleading.

Comment: The Risk Assessment section (section IX) does not provide a
critical asseesmant of different studies used by CAG and NAS for risk
extrapolation. It also ignores serious non-carcinogenic effects.

Response: The criteria document emphasizes the most solid toxicity

ta with the most sensitive endpoints for quantificatiom based on
noncarcinogenic effects. Similarities and differences betwean NAS
and CAG risk assasanents are pointed out in the critsria document.
However, this comparison may be moot in that the Agency risk essessmant
in the EPA health assessment document recently approved by the EPA
Science Advisory Board is that used in the reviged criteria documsnt.

Comment: Two sections in the criteria document are missing important
studies.

Response: The discussion of the Eschenbrenner and Miller (1946) study
has been revised. The Sonich, st al. (1981) study is included in the
criteria document. :

Comment: The 30% inhalation absorption coefficient is inconsistent
with the 40% value used in the Agency (OHEA) health assessment documant
on carbon tetrachloride.

Response: The comment is no longer applicable since only oral dosing
studies are considered in the quantification of toxicological effects.

Comments on the Trichloroethylene Criteria Document

16.

17.

18.

Comment: The section on carcinogenesis should be revised to include
the most recent NCI biocassay results.

Response: The NTP cancer study with epichlorchydrin-free TCE has been
included in the documant.

Comment: The general organization of the documant should be improved.
Response: The document has been edited.

Comment: The document omits recent studies regarding covalent binding
of metabolites to DNA, protein, and lipids.

Response: The following references have been added to the document:
DiRenzo, at al., 1982. Microsomal Bioactivation and Covalent Binding
of Aliphatic Halides to DNA. Toxicology Letters. 11:243-252; and,
Banerjee and Van Duuren, 1978.
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19. Cosment: The document omits an important recent study of teratogenicity.

Rasponse: The following teratogenicity study has been added to the
document: Dorfmueller, M.A., st al., 1979. Evaluation of Teratogen-
icity and Bshavioral Toxicity with Inhalation Exposurs of Maternal
Rats to Trichloroethylene. Toxicology 14(2):153=166.

20. Cosmnent: The section of mutagenicity could be expandad to include a
study of sister chromatid exchangs.

_Rasponse: The Gu, et al. (1981), study was not iacluded in the
criteria document, but its omission doss not affect the qualitative
and quantitative conclusions because no clsar—~cut conclusions were
obtained in the study due to exposure to other chemicals which may
have affected the results.

21, Cowment: An important study (Bardell, et al., 1981) has been omitted
from the epideamiology section, and inadequate attention is given to
the shortcomings of a "negative study" (Axelson, st al., 1973).

Response: The Hardell, et al. (1981) study is not included in the
criteria document, but its omission does not affect the qualitative
and quantitative conclusions. This is bacause the epidemiological

results are no better than suggustive due to the fact that the subjects
were probably exposaed to other chemicals. This makes it impossible to

identify the specific causative agent(s). The Axelson, et al. (1978)
study is discussed in the Criteria Document with the weaknesses of
the study highlighted. The major weaknass is that there wvasn't a
sufficient period of time for followup with the subjects in order to
see the occurrence of the esffects.

22. Comment: How was an absorption factor of 30 parcent in the calculation

of the adjusted ADI determined?

Response: Although the absorption range has been reported in the
literature to range betwesn 36 and 75 percent, there are no precise

wvays for determining this factor. Consequantly, EPA used an absorption

factor of 30 percent in the calculation as a conservative estimate of
absorption cver an extsnded period of exposure.

23, Comment: The evidence for the carcinogenicity of TCE is questionable
and should be reassessed when the (recently completed) NTP biocassay
is completad.

Rasponse: The Agency, through its Rigk Assessment Forus, as discussed

in responses to the RMCL Proposal commants (see Comment/Response
II.A.4), has concluded that there is sufficient animal evidencs to
congider TCE an animal carcinogen. The animal evidence includes the
NTP bicassay.

Comments on the Trichloroethylene Health Assessment Document (March 1982)

A commenter submitted a revievw of the Hsalth Assessmsnt Document for
Trichloroethylens (March 1982). This documant has since been revised and

1-14

CMA 053080

13

;—————i




finalized; however, some of the issues are still relevant to the final
RMCL for trichlorcethylene. A summary of the major issues discussed in
the review follows, with EPA responses pertaining to the current rule-
meaking (Comments 24 through 29).

2‘.

as.

26.

27.

28.

Comment: The implications that low ambient air concentrations of
trichloroethylene pose a serious hsalth hazard due to toxic effects
on the cantral nervous system and the cardiovascular system, effects
seen at high concentrations, are not supported by the available data.

Rasponse: As discussed in the Criteria Docusent, trichloroethylene

at high dose levels produces anesthesia. KPA agrees that the central
narvous system effects are seen at high concentrations in anipal
studies; howaver, the fact that these effects are seaen at high dose
levels does not negate their importance. EPA believes that all
effects should be examined and the RMCIL based upon the most sensitive
sndpoint. Por trichlorcethylene, the RMCL is based upon the potential
carcinogenicity of the compound.

Comment.: The claim that teratology studies are inconclusive and do
not provide adequate evidence that trichloroethylens may be teratogenic
in humans completely ignores the conclusions reached in the text of

the Health Assessmant Document that available data indicate no
teratologic effaect.

nnlggnlcs Based on the available data, EPA agreas that trichloro-
ethylene does not appear to be teratogeanic in animals. This conclusion
is discussed in the Pinal Criteria Document where several negative
teratology studies are discussed.

Comment: The Document fails to recognize the transitory nature of
toxic exposure to atmospheric breakdown products.

Response: This comment is not applicable to the current rulemaking,
as it deals with atmospheric degradation of trichloroethylene while
the rulcnaking deals with exposure to trichlorcethylene in drinking
vater.

Comment: The Document presents a misunderstanding of the. update,
retention and elimination of trichloroethylene and implies it accumi~
lates in bodily tissue, particularly fat.

Response: EPA disagrees with the commenter's conclusion that tri-
chloroethylene doss not accumulate in body tissues. The data indicate
that trichlorcethylene is distributed in tissues according to their
fat content (McConnell, st al., 1975). In addition, trichloroethylene
has been reported to cross the placental barrier and has been detected
in fetal blood (Beppu, 1968).

Comment: Epidemiology studies, while limited in size, consistently

show no increase in liver cancer. Taken as a whole, these studies
support the conclusion that trichlorethylens is not a human carcinogen.
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Response: EPA does not agree that the epidenioclogy studies present
sufficient evidence to conclude that trichloroethylene is not a
potential human carcinogen. Theae studies rarely involved an unexposed
group for comparison and the description of the atudies usually did

not include the age and sex distribution of the workers. Worker
exposure to other chemical substances in these workplaces is another
confounding factor that makes it very difficult to reach fira conclu-
sions regarding these studies.

29. Commant: The preliminary NTP report of the Carcinogenic Bioassay of
Trichlorosthylene does not support the carcinogenicity of pure tri-~
chloroathylena.

Re se: The NTP biocassay of trichloroethylene (1982) using BgCyFy
alce showed positive results with liver necplasms being the effects
noted. The NTP report, in vhich trichlorosthylene was found to be
carcinogenic for both sexes of mice, is final and has been acceptad
by the NTP Board of Scientific Counselors. This study has been
considered, along with other relevant data, in the assesament of the
carcinogenicity of the compound (See Commant/Response - II.A.4 and
II.A.8).

Comments on the 1,1, 1+«Trichloroethane Health Assessmant Document (January
1982)

A comnenter submitted a review of the Health Assessment Document for
1,1,1~2richloroathane (January 1982). This documsnt has since been reviged
and finalized; however, some of the iasuesa are still relevant to the final
RMCL for 1,1,1<trichlorcethans. A summary of the sajor issues discussed
in the review follows, with EFA responses pertaining to the current rule-
making (Cooments 30 through 32).

30. Comment: The HAD contains sericus misunderstandings of basic and
well-Tecognized physical-chemical factors which influence uptake,
storage and excretion of volatile substances. As a result, erronecus
conclusions are drawn concsrning possible effecta of long~term exposure
to extremely low environmental levals.

Response: These “serious misunderstandings” vere not identified, so
EPA cannot specifically address them. However, as noted in the final
Criteria Document, 1,1,1-trichloroethane may be absorbed and distrib-
uted in the body after inhalation or ingestion exposure, with the
potantial for adverse health effects. Thus, EPA believes that long=-
tearm exposurs to 1,1,1=trichloroathans could result in adverse health
effects and is setting the RMCL to prevent their occurrence.

31. Comment: There is unwarranted speculation on a reactive intermediate
while available data indicate very limited metabolism of methyl
chloroform.

Response: Trichloroethanol and trichloroacetic acid are the primary
metabolites of methyl chloroform. Human metabolic profiles atfter

skin application of methyl chloroform indicate both trichloroethanol
and trichloroacetic acid in urine. However, most methyl chloroform
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vas found unchanged in the air. Thus, EPA agrees with the commentar
that limited mstabolism of methyl chloroform occurs.

32. Comment: The HAD selects limited positive mitagenic data, while
ignoring a large body of nagative data.

Response: Mutagenicity testing of mathyl chloroform has proven
inconclusive. The results show 2 positive studies, 3 negative studies
and 1 inconclusive study. EPA is not considering 1,1,1-trichloroethane
to have sufficient evidence of mutagenicity or carcinogenicity in

this mlnllking.

Position Paper on Water Quality Criteria for Trichlorcethylene

A commenter submitted a review of the Water Quality Criteria Documant
for trichloroethylene. The following is a sumsary of those issues related
to this rulemaking and EPA responses.

33. Cosment: The vatar quality criterion for protection of human health
based upon cancer is more restrictive than necessary. Since tumors
in mice exposed to massive doses of trichloroethylene appear to be
induced non-genetically, it is appropriate to base the human health
criterion for trichloroethylene on non=carcinogenic health concerns.

Response: EPA disagrees that the health-based number for trichloro-
ethylene should be based on non-carcinogenic effects. As discussed
ia Comment/Response - II.A.8, trichloroesthylena has been clasaified
as having sufficient evidence of carcinogenicity in animals, and thus
the number should be based upon carcinogenicity as an endpoint.

Comments on the 1,1, 1-Trichloroethane Criteria Document

34. Comment: A potential MCL for 1,1,1=-trichloroethane of 1000 ug/L is
listed in the Criteria Documsnt, based upon the 1977 NCI bioassay.
The Criteria Document does not contain an explanation of how the 1000
ug/L MCL wvas derived from the toxic effects observed in the bioassay.

Response: The RHCL for 1,1,1=-trichloroethans is based on an inhalation
study and is not based upon the 1977 NTP bicassay. A discussion of
the darivation of the RMCL may be found in the Final Criteria Document
for 1,1,1~trichloroethans, as referenced in the Federal Register

Pinal Rule for the promulgation of RMCLs.

WHICH CONTAMINANTS SHOULD BE REGULATED

Issue: If requlations are determined to be an appropriate approach, for

which of the contaminants should regulations be developed?

Commants:

Eighty-two commenters were in favor of setting naticnal regulations for
VOCs, but did not specifically state which specific VOCs; presumably, these
Commenters were concerned with the list of six to fourteen VOCs in the ANPRM.
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1.

Two commenters addresased the specific contaminants for which regula-
tions should ba set. One commanter stated that MCLa should only be estab-
lished for carbon tetrachloride, trichloroethylene, tetrachloroethylens
and vinyl chloride. PFor non~carcinogens (i.e., 1,1,1~trichlorcethane),
States should be authorized to require water companies to indicate the
concentration of such chemicals in the finished drinking water, the likely
risk to the individual at such levels and a list of sites where pecple can
draw drinking water that is free of such chemical cospounds. This conmenter
suggqested that this information could be includad in the billing statement.
One cosmanter stated that MCLs should ba established for the VOCs listed
in the ANPRM excspt for benzene and the chlorinated bhenxenes.

Rasponse:

EPA believes that at this time there is enough information available
to establish MCLs for 9 of the 14 VOCs considared in the ANPRM. The
rationale for the selection of those chemicals propossd to ba regulated is
presanted in the Federal Register Final Rule for the promlgation of
RMCLs. Other VOCs will be considered for regulation at a later date.

MONITORING REQUIREMENTS

Issue: What monitoring requiraments should be imposed for determining
aexposure to VOCs?

Soements:

Porty~four commenters addressed the issue of monitoring requirements.
The commanters' suggestions can be summarized as follows: .

. Elaven commenters suggested that federal monitoring requirements be
set in such a manner that would allow States to determine the actual
sampling requirements for public water systems within their boundaries.
These requirements would be set by the State with concurrence by EPA
reagional offices and would be targeted for public water systems
considered ¢o be "vulnerable” to contamination by VOCs.

. Ten commenters recommended that EPA require an initial round of moni-
toring for all systema to deteraine the incidence of contamination.
One commenter felt that a sufficient number of laboratories vere
available and that the initial round of monitoring should be required
to be completed within one year, not three as suggested by EPA. This
commnter reacommanded that the initial round of monitoring should
require GC/MS analysis for the 113 "priority pollutants®™ and the
idantification of other sigqnificant peaks. After the initial round,
syatems could switch to purge and trap GC if they did not find
significant concentrations of non-voCs.

. Another commenter recommended that the initial round of monitoring
follow the frequency set by the THM regulations and should be at the
discretion of the States for systems serving less than 10,000 peoplae.
Following the inital sampling, systems would be required to monitor
on a frequency based upon the results of the firat round of sampling.
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Several commenters recommended that if no contamination was found,
monitoring should be set at once every three to five ysars.

. Twenty comments ware received that stated monitoring frequency should
be set at least annually with some suggesting that quarterly sampling
would be appropriate. One of these commenters recommended the following
monitoring requiremants:

- once per year for systems not finding VOCs above detection limits
in the initial round of sampling;

- once per six months for systams finding VOCs above half the MCL;
and

- once per three months for systems finding VOCs at a level above
the MCL, at a concentration above 50 ppb, or at a sum of two or
more unregulated organic chemicals above 100 ppb.

This commenter suggested that systems ghould take a minimum of four
samples in the distribution system on each sampling day and that
sampling requirements should be for each source.

In regard to differentiation of monitoring requirements for surface
waters versus ground wvaters, commanters generally stated that any regqula-
tions should apply to both. However, several of these commenters felt
that there may be circumstances that would allow for some distinction

such as:
. systems located in "remote, mountainous terrain,” and
. systams on surface waters if MCLs are set around 50 ppb since EPA

occurrence data shows that levels above 1 ppb are seldom found.

Four commenters felt that monitoring requirements should be modified
based upon the size of the systam; one of these especially felt that non-
commnity systems should be excluded. One commenter felt that reduced
monitoring requirements are not warranted for VOCs since the discharges
from the major VOC sources, industrial discharges and landfills, may
fluctuate widely.

Response:

EPA has considered the above comments in developing the proposed moni-
toring requirements for VOCs. Proposed monitoring options and the rationale
behind them are presented in the Federal Ragister Proposad Rule for MCLs
for VOCs. EPA is soliciting comments to these options.

Initial monitoring for the 113 priority pollutants is considered
inappropriate at this time. Analysis of ell the priority pollutants
involves many different analytical methodologies, some of which are more
widely used than others. Reliable, analytical capability for VOCs has
been established in enough laboratories in the U.S. to support national
monitoring. In its proposed monitoring requirements, EPA is recommending
that monitoring include coverage of all VOCs which can be reliably identified
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and quantified und-': the available analytical methodologies. Monitoring
requiremants for non-volatile synthetic orgqanic chemicals will be considered
in subsequent requlatiaons.

H.  ANALYTICAL METHODS

Issue: Are analytical techniques available which can reliably and prac-
tically be used in wmonitoring for VOCs?

1. Comment 8 :
S E————

Twenty-three commantars addressed the availability of analytical
methods for measuremsnt of VOCs. Most commenters felt that analytical
methods wers available for measurement of VOCs. The cosmenters' suggestions
are sunmarized as follows.

Fourtesen commenters stated that analytical msthods are available to
measure VOCs and sight of these recommended the use of EPA Method #502.1
or equivalent. The levels of precision varied among the commenters regard-
ing this mathod. Three commenters felt the level of precision would be
" 4+ or = 20% Another commanter stated the precision level would be + or
= 108, Other commenters felt the inter-laboratory precision at the ppb
level would ba + or = 50% accuracy vhen considering the precision within
laboratories or between laboratories.

Five commenters recommended that GC/MS is the moat suitably accurate
method. One commentar felt the precision at the 1 ppb level would be in
the range of 1 to 20% and ancther commantar felt the level of precision
would be + or - 108. This commenter further stated that the GC/MS method
is the most suitable method in a large saspling program whereas EPA Method
#502.1 and 503.1 are not. Another commenter felt that the GC/MS method
could be improved through automation of the analysis.

One commentar felt that analytical methods are available to accurately
measure these contaminants. However, they have not yet been fully validated
in laboratory testing and have not yet had the results published. This
commenter stated that "until that effort is complete, any data from those
methods must be considered to have minimal quantitative value. These
methods can be improved by completion of the peer review process.”

Five commenters criticized the use of EPA Mathods #502.1 and 503.1.
Three commenters stressed the need for adequate peer review and inter-
laboratory validation of these methods. Two other commenters questioned
the ability of laboratories to test with reliable results at low concen-=
- trations (1 o 5 ppb level).

One commanter submitted detailed comments as to how these analytical
mathods are not precise, accurate, simple or inexpensive. Their evaluation
is summarized below:

“Method #502.1 was developed at the Organic¢ Analysis Section of EMSL
which essentially is a research and development laboratory. The precision
and accuracy data for a "single laboratory” (EMSL) suggest that at least
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" @ "aboratory is what optimistic to expect that any or all other labora-
tories would be able to employ the mathod, as currently written, with the

"Section 2.3 of the method indicates that a halogen specific detector
is used for measurement. Also, & mass spectrometer may be used in place
of the halogen specific detector. It needs to be pointed out that there
is a tradeoff which results in different limits of detection. The so-called
halogen specific detector is the more sensitive of the two and perhaps
allows for low part par billion analyses; however, it lacks the specificity
of the mass spectrometer with respect to positive idantification. The mass
spectrometer, unfortunately, requires more analyte to be present which is
raflected in a higher limit of detection. The practical useful range of
Method #502.1 is above 10 ug/L and not at low parts per billion levels.”

*This method has numerous interference problems such as complex
mixtures containing coeluting materials and situvations where concentration
differences for components are larger than a factor of 10."

In addition, this commenter pointed out that, "it is virtually impos-
sible to establish the presence or quantity of methylene chloride in
environmental samples.”

Most of the comments for Method #502.1 also apply to Method #503.1.
"The only differences would be that Method #503.1 uses a photoionization
detector inatead of a halogen specific detector and the acceptable range
for the EMSL certified standard has been raised to + or = 208 of the true
value." .

In sum, this commenter questioned "why EPA would propose these methods
and solicit comments without providing the necessary supporting data to
demonstrate that a particular method is not subject to matrix effects
(robustness), has an acceptable level of accuracy (recovery) from the
matrix of interest and will generats data with an acceptable and defined
level of uncertainty, both within one laboratory (repeatability) and more
importantly, betwean laboratories (reproducibility). Without such data it
is impossible to properly evaluate the methods.”

Res [ 1]

EPA has revised Methods 502.1, 503.1, and 524.1. Additional infor-
mation on the precision and accuracy of these methods obtained from an
interlaboratory method validation study are given in the Federal Register
Proposed Rule for MCLs for VOCs. These methods ware tested by 20 labora-
tories using drinking water spiked with VOCs at various levels. Single
operator precision, overall precision, and method accuracy were found to
be related to the concentration of the analyte. EPFA feels that a require-
ment that analysis of reference standards agree within + or = 20 percant
of the certified values above 10 ug/L is a reascnable criterion that has
been succesafully applied to its drinking water contract laboratories.
(This requirement has been modified in the revised version of Method 502.1
since, originally, the requirement was + or = 10 percent of the certified
value.) EPA is presently in the process of gathering informatien to
determine what performance criteria are reasonable at concentrations
below 10 ug/L.
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EPA recognizes that the limits of detection are dependent on the
datection systam used for the msasurement and that there are tradeoffs
batwean the use of a halogen specific detector and a mass spectrometer.

An electrolytic conductivity detector was used to gather the information
Presented in Mathod 502.1. A separats mathod using-a mass spectrometer as
the detection system has been Adsvelopad by EPA.

Method 524.1 is a gas chromatography/mass spectrosatry (GC/MS) method
daveloped by EMSL in recognition of the fact that the electrolytic coanduc~
tivity and the sass spectrometsr detection systems have differences in
sensitivity, specificity and that there are specific quality control
requirements paculiar to GC/MS methods. Method detection limits (MDLs)
are lower for Method 502.1. Howaver, Method 524.1 can msasure most VOCs
of interest at or below 1 ug/L. Again, thess MDLs are achieved not only
by EPA's EMSL laboratory ut also by its comtract laboratories.

The section devoted to interferences providas useful information on
precauticnary measures to avoid contamination of samples. This section is
devoted to pointing out good laboratory practices in quality control to
verify that compounds measured were present in the original sample and are
not the result of sample contamination. This information is the result of
experience with the analytical methodology and in no way detracts from the
usefulness of the mathodology if the analyst follows the recommendations
providesd.

Concerns axpressed by commenters about Msthod 503.1 are similar to
those already discussed for Msthod 502.1. This method has been success~
fully used for the determination of aromatic compounds such as benzene by
other laboratories besides EMSL. The revised method provides information
on single operator precision, overall precision and method accuracy at
various concentration levels. These data wvere obtained from an inter-
laboratory method validation study in which 20 contract laboratories
participated. The statament related to the decomposition of aromatic
compounds in non~sterile samples is followed by the statement that samples
can be stabilized by adding a preservative. The revised method recommends
the adjustment of pH to <2 and chilling samples on the day of collection
until analysis for preservatlion.

I. ANALYTICAL COSTS OF MONITORING

Issua: What are the analytical costs associated with monitoring for
vOCs? TOX?

gommants:

Eleven commenters addressed the issue of analytical costs. Eight
commenters estimated the cost for EPA Mathods #502.1 and 503.1. Pive
coomenters agreed with the cost estimate stated in the ANPRM to range from
$100 to 5200 per sample. Another commentar felt the cost would be $80 per
sample. Two other commenters believed the estimated costs in the ANPRM
were too low. Their reasoning was that EPA's estimate did not recognize
the hidden costs, such as: time required to set up the method, calibrat
the instrument, analyze the EMSL certified standards, determine detection
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and quantification limits, establish precision and accuracy, train tech-
nicians and demonstrate that the analyst and laboratory are qualified to
analyze samples; a conservative estimate of cost per sample would be $500
to $600.

Six comments vers received concerning the GC/MS analytical method
estimated costs. Each commenter's cost estimate was different, ranging
from $75 to $100 per sample to 3300 per sasple.

Four commenters estimated the cost for REPA Method #430.1 (TOX). Two
companters agreed with the cost estimate stated in the ANPRM of 3100 per
sample. Two other commanters felt the cost would be $120 per sasple and
$40 per sample, respectively. One combanter stated that EPA's estimated
analytical costs are a gross underestisation of actual costs per sample
for these msthods.

MIE&_’.S

EPA conducted a survey of analytical costs associated with the analysis
of VYOCs. The survey included 28 commercial laboratories throughout the
U.8. The averags cost for GC/MS analyses vas $197/sample and for GC
analyses (Method 502.1 and 503.1) was $187/sample. The rangs of prices
quoted was from $50-5300 for GC/MS and $75=500 for GC analyses. Thesse
prices are presently being charged by these laboratories and include the
"hidden costs." The prices quoted by the commenters appear to be excess-
ively high from the information obtained by EPA.

TOTAL ORGANIC HALOGEN

Issue: Should Total Organic Halogen (TOX) be used as a screening mechanism
for voCs?

Comments :

Of 22 comments received, 12 did not favor using TOX as a screening
tool for VOCs. Their reasoning is as follows:

The lack of specificity would not allow determination of specific
compounds without re-analysis. These commantars felt that costs were not
that much less expensive than VOC analysis. They felt that more information
would be provided to public water systems using VOC analysis instead of
TOX. PFurthermore, they felt that VOC analysis would be more cost-effectiva.
Several commenters pointed out that VOCs would be masked in TOX analysis in
systems using chlorination. Benzene would not be detected by TOX analysis.

One commenter submitted detailed comments on the use of TOX. Thc_
shortcomings cited were: "If TOX (detection limit 5 ppb) is used as a
screaning method to determine if samples should be analyzed using Method
#502.1 (detection limit <10 ppb), the concentration level where one could
reliably quantify the data would be approximately 15 ppb. Tha differences
in detection limits for the two methods would limit the usefulness of TOX,
as a screen for Method #502.1, to situations where the sum of chlorinatad
species exceeds 15°'ppb. Furthermore, there are no definitive data to
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indicate that TOX will respond to, or is suitably brociu or accurate for
the compounds of interest cited in the ANPRM. Also, in order to use TOX,
the mathod should apecify just how the undissolved solids are to be handled."”

Ten commenters felt that TOX should be usaed as a screen for VOCs.
These commenters pointed out that use of TOX would avold use of the more
expensive analytical methods that test for a specific list of compounds.
TOX would detect all organic halogens, not just those VOCs listed. Once a
positive result has besn warified, additional testing to determine the
source and nature of the problem could be initisted. It was suggested
that ¥PA should provide sither guidance or a standard for TOX as a reference
background. These commenters felt that TOX would be the most cost-effective
monitoring technigue. One commenter suggested that TOX should be used in
an initial round of monitoring of all public water systams and that for
those syatems not f£inding levels above background, TOX monitoring should
be conducted at periodic intervals.

One of the above comments received stated that it might be appropriate
to use TOX as a screening analysis. However, TOX has three major disadvan-
tages: (1) it does not give readings for individual compounds; (2) it does
not measure non~halogenated VOCs such as benzene (one of the 14 VOCa
addressed in the ANPRM); and (3) certain questions remain to be answered
about which pollutants are detected with what analytical precision and
accuracy.

.R-lggnloz

EPA has conducted studies to evaluate the feasibility of using TOX as
an indicator for VOCs and has decided not to use TOX since it does not
measure individual compounds for which the MCLs are proposed and it does
not measure compounds such as banzene. In addition, it would not ba cost~
effective since the individual compounds would have to bs analyzed using
VOCs analysis in any case to insure the levels are in compliancs with the

TREATMENT TECHNOLOGIES

Issue: Are treatment technologies generally available to reliadbly remove
VOCs to appropriate levels?

Commants

Twelve of the 15 commenters felt that treatment technologies were
generally available to remove VOCs. Six commentars favored the use of
either GAC or a combination of GAC and aeration on the hasis that these are
the most costeffective treatment technologies, there is no basis for
concern of leaching of any chemical material from GAC, VOC concentration can
be reduced to 10 ppb or less, and 90% removal with aeration and 99% removal
with GAC can be achieved.

Some of the above commenters differed on the following two issues:

{1) amall system feasibility (two commenters said small systems will have
no diffidulty in operating and installing GAC and/or aeration technologles
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and two said there would be difficulty) and (2) whether or not air pollu-
tion will be significant from eeration (one commenter said no air pellution
would result, another said there would be).

Five commanters felt that EPA should not require a specific treatment
technique. They recommended that the treatment technology be decided on a
case-by-case basis. Suggested factors which determine treatment feasibility
were: volatility of the contaminants present, air temperature, price fluc-
tuations for GAC media, availability of cperators, sfficacy of modification
to axisting plant facilities, and potential for futurse contaminatiom.

Two of the above commanters felt that small systems will have Aiffi-
culty in installing and effectively operating the available treatment
technologies. One commenter reacommended that small systems should receive
preferential treatmant such that systems supplying 500 to 1,000 people
should be excluded and systems supplying 5,000 to 10,000 pecple should use
the simplest type of aeration tresatment.

Three coumenters felt that treatment technologies are limited at this
time. One commanter stated that there are many unanswared questions con-
cerning the use of GAC as to the actual costs, breakthrough of organics in
the bed, and such items as frequency of regeneration. Another commenter
suggested the use of either small on~tap water filtration systems or
powdered activated carbon and sand and gravel filtration. However, per-
formance data indicates that neither treatment is sufficient to purge
VOCs. This commenter further questioned the orientation of the ANPRM's
treatment section, in that the section focuses more on cost and less on the
willingness of water consumars to accept higher water costs for a greater
degres of safety. In addition, this commenter recommsnded that small
systems be consolidated in order to handle the treatment costs.

Response:

EPA addressed the above issues in the Federal Register Proposed Rule
for MCLs for VOCs. Although treatment costs per unit volume of water are
mors expensive for the smaller systems, EPA believes they are affordable
and small systems have installed these technologies evan in the absence of
Faderal raquirements. For very small systems, on-tap filtration devices
may offer the best alternative. An approach for how such systems might be
used to meet the MCLs is discussed in the proposal.

COSTS OF TREATMENT TECHNOLOGIES

Issue: What are the capital and operating costs of available treatment
technologies? Are the costs presented in the ANPRM reasonable?

Commants:

One commenter felt the costs presented in the ANPRM are accurate.
However, this commenter expraessed concern that there are large uncertain-
tles due to the fact that there is no history of costs for completed and
operating facilities.
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Thrae comnenters felt the costs presented in the ANFPRM are too low.
Two commenters stated that the costs ware low by a factor of about two.

One commenter felt the costs for GAC in the ANPRM are 2 to 3 tines
higher than actual costs and that capital expenditures are overstated in
Tables IV and V. PFor example, in the population category of 1,000 to
2,499, capital expenditures of $344,000 are shown. This figure is 7 times
higher than their experience indicates. Complets cost sstimates vere
subaitted. One commsnter felt that cost estimates should be compound
specific.

Datailed cost estimates concerning GAC and Packed Towser Air Stripping
ware submitted by one commenter.

Response:

Based on nev information, EPA has updated capital and operating costs
in the Federal Register Proposed Rule for MCLs for VOCs. See the proposal
for a alacussion of the costs used.

RISK/BENEFIT ANALYSIS FOR VOCs

Issue: Should a risk-benefit analysis be done concerning VOCs im drinking
water?

Somment:

One commenter addressed this issue and 4id not favor analysis to be
done for any regulation that applies to human health.

Rclansl H

EPA presents an analysis of regulatory alternatives in the Federal
Register Proposed Rule for MCLs for VOCs. This analysis is conducted in
response to Exacutive Order No. 12291 and discusses risks and costs. The
SDWA requires setting RMCLs based upon health effects only and MCLs based
upon cost and feasibility factors.

DIFFICULTIES OF MONITORING REQUIREMENTS FOR STATES

Issue: Will monitoring requirsments impose any difficulties to States
and vater companies?

Commants;

The two commentars that addressed this issue felt that any monitoring
requirements will create monetary difficulties for their respective States,
especially in lieu of federal cutbacks.




"

P.

Rnlgggsca

In the proposal of MCLs for VOCs, EPA proposed alternatives for
conducting monitoring over an extended period to mitigate cost impacts.
EPA solicits comments on thess proposals.

BOME WATER TREATMENT SYSTEMS
Issus: Should EPFA encourage the use of homs water treatment systems?

Commants:

The two commenters responding to this issue felt that EPA should
review and publish information concerning small on-tap water filtration
Systems. One commenter stated that one water purifier can remove 95% to
100% of 106 organic chemicals.

RQIEEIC t

EPA discusses the use of on=tap filtration systems for removing VOCs
in the Federal Register Proposed Rule for MCLs for VOCs. Literature on
the performance of these devices is available in the public docket. Also,
the following report is available through NTIS.

P.rry, D.L., J.K. sﬂith, and §.C. Lyﬂc.ho 1981. D.“lﬂpﬂ.nt of Basic
Data and Knowledge Regarding Organic¢ Removal Capabilities of Copmer~
clally Available Home Water Treatment Units Utilizing Activated
Carbon. Phase 3/Final Report. Performed for Criteria and Standards
Division, Office of Drinking Water, United States Environmental
Protection Agency.

STRATEGY FOR CONTROLLING VOCs

Issua: What strategy should be adopted to control VOCs in drinking water?
Comments:

Eleven commants were received concerning this issue. Eight commenters
emphasized control of contaminants at their source instead of remedial
action, primarily concerning ground water.

One commenter proposed a regulatory strategy similar to the possible
approaches in the ANPRM which is as follows: .

. establish a National Drinking Water Quality Assessment Program under
Section 1445 of the SDWA to assess the quality of drinking vater
across the country:

. _ Prepars health and technical guidance documents for all of the VOCs

found in drinking water for the use of State or local authorities to
determine whether they have a contamination problem;
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. davelop a contingency plan whereby the Administrator, under the
statutory authority of Section 1431 of the SDMA, would take remedial
action if a serious threat to public health is being ignored by the
responsible State or local authority; and

hd reassess the need for national regulations based on data generated
from the Drinking Water Quality Assessment Program or other reliable
sources.

One commsnter was not in favor of a single MCL value since spills and
dusps into surface streams or ground watar supplies create extressly
atypical transient conditions. This coumentsr recommended setting thres
NCLs, that is: long=term effect MCL; short=term MCL (cover spills); and
slargency response MCL (conceantration above which the drinking water is
imssdiately not recommsnded for use).

RIIEHI. L

EPA bellieves that enough information is available to support national
regulations requiring monitoring for 9 VOCs at this time by all public
drinking vater systems and compliance with specific MCLs. Proposed moni-
toring requirements and MCLs are presented in the Federal Register Prop sed
Rule for MCLs. IEPA is continuing the preparation of health advisories for
numerous VOCs found in drinking water.

In reference to the commenter who favored setting three MCLs, the Safe
Drinking Water Act specifies that a single MCL be set for chemicals of
concern in drinking water. However, by setting health advisories for
short= and longer-term exposures, EPA has daveloped numbers to take care
of asmargency and longer=-term exposures.

MISCELLANEOUS

Comnent: :

EPA d4id not address a “"cost-cutoff,” the point where the cost of
improving the watar is higher than the health benefits resulting from the
isprovemsnt. One cosmenter proposed three factors which may help establish
cost-cutoffs: public pressure, the cost of imported water, and the cost of
other residential utilities. Supporting documentation was submitted.

Rasponse:

EPA does not establish MCLs based on "cost-cutoff”™ points. However,
the SOWA requires setting MCLs based upon cost and feasibility factors,
including reasonable costs for public water systems. MCLs are establisghed
as close to RMCLs as is feasible taking costs into consideration. A
benefit-cost analysis for various regulatory approaches, including “cost-
cutoff® points, is available in the Economic Impact Analysis in the Public
Docket for Proposed MCLs for VOCS.

I=-28
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Commant :

EPA 1s ignoring the fact that VOCs are only one of several groups of
organic chemicals which contaminate many drinking waters. Furthermore,
EPA conducted a biased analysis comparing the total cost of treatment to
only part of the benefits (ignoring non-volatile organics, PCBs, and taste
and odor). EPA should avoid a benefit-cost approach to controlling VOCs
and adopt a technology-based approach.

Responsa:

EPA is developing requlations which will consider other groups of
organic chemicals. The extent of secondary benefits in treating to remove
VOCs will depend on the technology that ig used (different for GAC vs.
asration). If the contaminants of concern can be sconomically and techn -
logically mesasured, as is the case for VOCs, EPA is required under the
Safe Drinking Water Act to develop MCLs rather than a treatment regulation.

Comment :
A pajor fallure of EPA's risk assessment procsdure is the attempt to

use a mathematical exercise as a substitute for sound scientific data
{(supporting documentation was subaitted).

Rllgonlcz

EPA's risk assessment procedure involves a qualitative analysis of
the data to determine the strength of evidence of carcinogenicity and
subsequently a quantitative analysis consisting of mathematical axtrapo-
lation, if the quality of evidence has been determined to be sufficient.
EPA balieves that all appropriate data should be considered in the risk
ASSeSSIMNt process. . .

Coament :

The Ground Water Supply Survey (GWSS) is biased in the way the samples
ware selectad. The 500 samples should have been randomly selected rather
than arbitrarily deciding 200 should be from systems serving under 10,000
pecple and 300 systems serving greater than 10,000 people.

R.mgl. H

In the GWSS, 500 samples were selected at random following a strati-
fied community population base to assure national representation of all
community sizes.

Comment:

GWSS study results are probably significantly lower than what is
actually present in the water supplies sampled because the samples were
analyzed 1-2 years after being collected. There ars probably a number of
false negatives.




R.lggnll:

This problem with the GWSS data was discussed in the occurrence
assesmment reports. The national estimates of occurrencs for those sub-
atances for vhich long holding times in the GWSS (and othar surveys) leads
to a reduction in the msasured contaminant level ars recognized as poten-
tially underestimating actual occurrence levels.

6. Comment :

EPA needs to do in-dapth studies on axposure to VOCs from all routes,
taking into account geographic variations and socioceconomic factors in
order to characterize the significanca of axposurs to VOCs from drinking
watexr across the general population.

Rasponss;

The existing body of data and avallable resources arse inadequata to
develop national occurrence and exposure data to account for variability
among different subpopulations. )
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SUMMARY OF COMMENTS AND EPA RESPONSES ON JUNE 12, 1984 RMCL PROPOSAL
On_tecwNTca tssoes

TRICHLOROETEYLENE

Comment :

Two commenters selected two studies to calculats the RMCL for tri-
chloroethylene: Kismerle and Eben (1972) and Adams, et al. (1951). They
also provided step by step derivations to calculate the RMCL as follows:

"For the purposa of risk assessmant, a NOEL of 100 ppa is justified.
Calling 100 ppm a NOEL is a scientific judgment reflecting the fact that
200 ppm for 6 months was a no=-cobserved-adverse-effect level (Adams, et al..
1959) for four spacies, while taking into account the broad range over
which liver welght incrsases were obsarved by Kimserle and Eben (1971) and
Adams, et al. (1951).

In converting this NOEL based on the Wistar rat to a dose exprassed
in mg/kg/day, two factors must be taken into account that are absent from
the calculation in the draft criteria document. These are the minute
volume (0.225 1/min) and the average body waight of the sale (0.35 kg)
Wistar rat. These factors are necessary because the rodent inhales a
greater volume of air per unit of body weight than the human. Adding
these factors to the assumptions used in the criteria document, the NOEL
for the Wistar rat may be expressed in mg/kg/day as follows:

100 ppn x 0.0054 mg/1* x 0.2251/min 'x 480 min/day x 0.3%® x Sew+
0.35 kg x 7ve* :

= 31.2 mg/kg/day

* Converzion factor (1 ppm v/v in air = 0.0054 mg/1 at 25*C and 760 torr)
** Ahgorption rate
vetConversion of 5-day to 7~day exposurse

Thus, using the methodology and the thousand-fold safety factor
suggested by EPA, the AADI for man may be computed as follows:

31.2 x 70 kg _ . 1,
T,000 x 2 L/day 05 mg/L

Again using the methodology suggested by EPA, this AADI may be
converted into an RMCL by dividing by 5, on the assumption that drinking
water contributes 20 percent of the total daily intake. This results in
an RMCL for tri of 0.22 mg/L."

Rnlggru. H

The Adams, et al. (1951) study is a summary of toxicological data and
therefore cannot be used for the derivation of an RMCL. There is not
enough raw data available from the Adams study to determine its validiey.
EPA selected the Ximmerle and Eben (1973) study for the calculation as it
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is not a summary of toxicological data; it is a well designed and well
conducted study and is therefore an acceptable study available to make
calculations.

The EPA and the commenters' approaches to calculating the ADIs are
similar, the major difference being the dose conversion from inhalation to
ingestion exposure. EPA has used the approach of Olson and Gahring (Olson,
X.J., and P.O. Gahring., 1976. Basis for Estisating Acceptable lavels of
Orgunic Contaminants in Drinking Water Employing Inhalation Data. Unpub-
lished report preparsed for the National Academy of Science's Safe Drinking -
Water Committes) in which it is believed that the doss for the human would
be the same as it is for the experimsntal animsl because the lung volume
to body weight ratio is the same across species, including san. Thus, one
can substitute the paramsters for the human into the equation. It is
difficult to find consensus on exactly what values are correct for minute
volume and body weight for various strains and speclies and, thus, EPA
belisves it is more appropriate to use the Olson and Gehring approach.

N Comment:

It is very difficult to comment on this draft CD since it neglects so
pany key referances that should have been included. A comparison of the
bibliography of the draft HAD with this CD quickly illustrates that many
more references are available than have been used.

ROIEV nee :

In response to this comment, EPA reviewed all the raferences in the
draft HAD. EPA added only the reports which were considsred rslevant in
deriving the AADI. Particular attention was directed toward the utilization
of primary references for the assessment of health effects. Secondary
refersnces wera rarely used.

The object of the CD is to assess the health sffects information on tri-
chloroethylene in drinking water for the purposs of proposing an RMCL.

To achieve this objective, data on pharmacokinetics, assessment of human
axposure, acute and chronic health effects in animals, human health affects
(including epidemioclogy) and mschanisms of toxicity were evaluated.

3. Conmant 3

The CD doas not present a balanced summary of the data on mutagunesis.
Page I=2, Line 16 "Trichlorosthylene is mutagenic in bacterial test systenms
utilizing liver microsomal fractions for activation.” As the CD states, it
is not possible to rule out the possibility that pure TCE caused a slight
increase in mutant ylelds in Salmonella. However, it is important to
consider criteria for positive mitagenic response in this assay. Among
the most commonly accepted requirements for a positive result are a dose-
response relationship, replication of results, exceedance of spontanecus
rates by 100% and indications of less than an overvhelming degres of
cytotoxicity from the chemical exposure. The reported studies are cuite
deficient in these respects. Thus, it is appropriate to use them to
support contentions of positive mutagenic activity. See de Serres and
Shelby, Sciences 203, 563 (1979) for a discussion of recomsended criteria
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for positive responsas in Salmonella tests. The Criteria Document suggests
that mitagenic responses in bacteria and other crganisms ware dependent on
sstabolic activation systams and, thus, stabilizers were not responsible
for activity seen. However, a clear demonstration of the active role of
stabllizers in Salmonella reversions was demonstrated by Shimada and
Wwillliams (1983). This should be reflected in the CD.

nllgggl.:

The comment relates to the Summary Section of the criteria document.
This section provides pertinent information conceraing the health effects
of trichlorcethylene. Appropriateness or validity of the studies, in this
case mutaganasis, is discussed in the body of the documsnt. The EPA has
accepted the conclusions, and thus the criteria, of the investigators who
reported the studies for positive mtagenic responses to the trichloro-
ethylene samples tested in bacterial, as well as in other test systams.

Despite the commenter's arqumants on commonly accepted requirements
for mitagenicity findings, we believe there is adequate qualitative evidence
of mutagenicity.

EPA accepts that the Shimada and Williams study shows that there is
a demonstration of the active role of the stabilizers. However, there is
evidence that pure TCE i1s mutagenic (See Greim, et al. 1975, 1977 and
Bartsch, et al. 1979).

Commzant :

The CD fails to present a balancad summary of the probable mode of
carcinogenic action. It is noteworthy that prominent members of the EPA
Science Advisory Board, after reviewing the data on trichloroethylene,
concluded that it was not appropriate to calculate a unit risk assessment

for trichloroethylene. The mode of toxic action was most likely non-genetic
and the increase in tumors in the mouse was due to repeated tissue injury.

The last sentence on page I-2 needs to be revised or sliminated since
it is not consistent with current information. "This intermediate is
thought to’be responsible for the mutagenic and carcinogenic potential of
trichlorcethylene." There is now a considerable body of data which indi-
cates trichloroethylene increases tumors in mice by a non-genetic mechanism.
A large numbar of scientists and several organizations recognize that
repsated injury and the resultant repair can snhance the onset of "normally"”
occurring tumors. Hepatocellular carcinomas in mice livers are a commonly
cited example of a non-genetic mechanism. Hence, the epoxide is not
"thought to be responsible for the mutagenic and carcinogenic potantial of
trichlorcethylene," as stated in the CD.

Purthermore, the CD should not refer to the current NTP study until
the NTP has issued a final report. It has been necessary for NTP to
withdraw certain draft reporta in order to make significant changes We
have also become aware of a vary recent paper (attached) by Henschler,
Elsasser, Romen and Eder (1984) in which they reported no increase in
tumors in male and female Swiss (ICR/HA) mice given 2400 and 1800 mg/kg
dally by gavage in corn oll for two years.
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Response:

The sentence, "This intermediate is thought to be responsible for
mutagenic and carcinogenic potential of trichlorcethylene,” has been taken
out of context. This sentence provides accurate information if read along
with, "However, interaction of the epoxide with the nuclear material - a
step towards carcinogenesis - has not been studied.”

The current NIP study is final and has been accepted by the NIP Board
of Scientific Counselors. This study (1984) has been added to the Criteria
Document. The recently published study by Henschler, et al. (1984) does
not offset the conclusion of sufficient animal evidence, which has been
obtained with different experimental systems, for the carcinogenicity of
trichloroethylene by the EPA., The NIP studies and the Fukuda study are
better tests and outweigh the Henschler study. The Henschler study used
mice that are known to be less responsive to hepatocellular carcinomas.

Althougn some merbers of the SAB questioned the risk assessment, the
SAB as a group accepted the study. The risk assessment is based on the
best available evidence:; we recognize there are flaws. However, we are
not basing regulation on it., Its information is useful to decisionnmekers
even with limitations.

EPA rejects the distinction between epigenetic/genetic mechanismg (See
Comment/Response 1.D.1). It is possible that both epigenetic and genetic
mechanisms are active here; the fact that epigenetic mechaniams occur
doesn't preclude the possibility that genetic mechanisms are also occurring.
since there appears to be sufficient evidence that TCE is a carcinogen,
the exact mechanism is unirmportant for purposes of reyulation under the
SDWA. There certainly is not encuyh evidence to establish a threshold of
carcinogenic etfects from the data suggestiny an epigenetic-mechanism.

Qomment s

"It has been used in...dry cleaning shops..." TCE has extremely
limited use in industrial dry cleaning of shop uniforms, gloves and towels,
but has no use in retail cleaning mchines or coin-cperated machines in
the U.5. While it may have had some experimental use in the early 1930's,
it was guickly fourd to be an unsatisfactory solvent for Personmal clothing
since it ramoved colors and damaged certain fabrics and plastics.

Response:
The EPA accepts the comment.
omrent:

*After entering the blood stream, it distributes into various tissues
ang organs. The extent of distribution depends largely on the fat content
of the organ." This parayraph fails to indicate that a significant portion
of ingested trichloroethylene will be rapidly expired unchanged from the
lungs. 1ne extent ot distribution of the remaining trichloroethylene
depends upon several factors including the fat content of the orygans. As
written, the reader 1s led to associate distribution with accumulation (or
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bicaccumulation) and long=term storage, as is the case with certain large,
nonvolatile chlorinated and non-chlorinated substances (i.e., DDT, PCBs,
etc.). This cannot be the case for a volatile substance such as trichloro-
ethylene which has a relatively rapid partitioning into and ocut of body
organs.

Reasponse:

The sentance in the Criteria Document appropriatsly discusses the
machanism of transfer of trichlorcethylene in body. It has nothing to do
with the bicaccumulation of trichlorocethylane in the body. Biocaccumilation
of a chemical depends upon the physical and chemical properties, dosing
regimen, matabolism and other factors.

We agree that a significant portion of ingestad TCE will be axpired
from the lungs. Hovever, the remaining TCE in the system will be dis-
tributed as described.

Copmnent:

*This intermediate (cis 2,2,3=trichlorcoxirans) is thought to be
responsible for the mutagenic and carcinogenic potential of trichloro-
ethylene.” There is not agreement as to what role a potential TCE-epoxide
may play in the toxicity of TCE or whether it even represents an obligate
intermediate in the metabolism of TCE to the observed excretion products.
Miller and Guergerich (1982, 1983), and Henschler, at al. (1979) have
provided substantial evidence that several alternative mstabolic schemes
for TCE exist which do not involve obligatory formation of a TCE-epoxide.
It is also noteworthy that in vitro TCE=epoxide has been detected in
incubation of TCE with mouse and rat liver amicrosomes, but not when human
microgsomes were used (Miller and Guargerich 1983). Purther, it has been
suggested, with a considerable amount of supportive data, that TCE may
cause tumors in mice as a result of trichlorocacetic acid-induced prolifera-
tion of peroxisomes (subcellular organelles primarily involved in fat
metabolism) (Elcombe, et al., 1983a, 1983b). This latter mechanism of
tumorigenicity would not involve any interaction of TCE with DNA (Raddy
1983). The statement should more accurately reflect the available TCE
metabolism data and not present theories regarding TCE tumorigenicity.

Response:

There is not substantial evidence of alternative metabolic schemas,
as suggested by this commenter, only soms evidence to support the hypothesis
offered by the commenter. EPA agrees that there are several possible
machanisme for TCE metabolism. Several new mstabolisa studies were noted
by the commanters and are discussed in the final criteria document, e.9.,
Miller and Guergerich (1982, 1983), Elcombe, 25.2&' (1983a, 1983b). EPA
also included the Dekant, 1984 study in the criteria document. These
studies do not affect EPA's conclusions. Tumorigenicity appears to ba one
result of the possible mechanisms. Therefore, the above statement in the
criteria document has been changed to read, "This intermediate (cis 2,2,3-
trichlorocoxirane) may be responsible for the mtagenic and carcinogenic
potential of trichlorcethylens.”
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Comment :
*rrichloroethylene was found (to be) carcinogenic in BgC3iFy strain
mice: however, it was not caxrcinogenic in Osborne-Mendal rats." TFour other

oncogenicity bicassays of TCE are not mentioned.

a. Henachler, et al. (1980) did an inhalation study using NMRI mice,
Syrian hamsters and Wistar rats. No trsatment-related tumors vere
noted in any sex or species exposed to TCE. An observed incrsased
incidence of lymphosas in female mice was of viral or:l.qin which is
endamic in this strain of mouse.

b. Pukuda, st al. (1983) did an inhalation study using fesale ICR mice
and Spraque-Davley rats. An increased incidence (not dose-rrelated)
of lung adenocarcinomas wvas observed in mice, while no tumorigenic
response was seen in rats. This strain of mouse has been cbserved
to normally have a high (up to 30%) incidence of benign lung tumors.
These results with the ICR mice thus appear to be analogous to the
results obtained with the B&6C3F]l mouse, in which TCE exposure increased
the incidance of a tumor which may already occur at a high incldence
in control anisals. IARC does not consider either lung or liver
tumors in mice to be indicative of a carcinogenic risgk to man.

c. An increased incidence of tumors was not observed in ICR mice receiv-
ing dermal applications of 1 mg/kg TCE 3 times a week for nearly 2
years, nor was TCE found to be an iniviator in & skin initilation/
psomotion bicassay by Van Duuren, et al. (1979).

d. Henschler, et al. (1984) reported no tumor increase in male mice fed
2400 -q/kq/day in corn oil for two years or in female mice fed 1800
mg/kg/day for tha same period. The mice ware ICR/HA Swiss.

Response:

Trichloroethylene (TCE) appropriately belongs to group B2, indicating
that there is sufficient evidence of it producing cancers in animals.’
This is the classification for carcinogenicity concludad by & technical
panel of EPA's Risk Assesamant Forum (RAF) using the recently Proposed EPA
risk assessment guidelines for carcinogens (FR 49 (227):46294-46301).
The RAF considered all four of these studies. It has baen shown to be
carcipogenic in different strains of mice utiliziang the inhalation as vell
as the oral route of exposure. The National Cancer Institute (1976) and
the Mational Toxicology Program (1982) conducted two separate studies with
TCE contaminated with epichlorohydrin and with TCE free of epichlorochydrin.
In thess studies, BgCyF) mice were ussd, and the results wers unecquivocally
positive, showing liver neoplasms. In the inhalation study cited, Henschler,
et al. (1980) reported dose-related malignant lysphomas in female mice
TNMRY strain). Howevar, the authors downplayed the significance of this
observation, indicating that this strain of mice has a high incidence of
spontansous lymphomag. EPA quaestions this conclusion by the authors as it
appears to be speculative. Fukuda, et al. (1983), found pulmonary adeno-
carcinomas in female ICR mice on cxpo-ure to TCE vapor. Although therae is
an elevated incidence of lung tumors in this mouse, EPA still believes
that the evidence is suggestive, as it does for studies using the BgC3Fy
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mouse, ‘The EPA classification scheme does give some weight to studies
using species with normally elevatea incidences of the effect (e.g., the
Bg C3F] mouse and liver turors)., Henschler, et al. (1984) tested Swiss
(IR/HA) mice and reported that when the animals were gavaged with TCE in
corn oil, no statistical differences were observed in the incidence of
cancers. The results of this study can be questioned because dosing and
the dose levels were changed throughout the experiment., Therefore, it is
ditficult to assess the actual doses given to the animals, A slight
increase in tumors was found in all groups treated with TCE but did not
approach statistical significance. The Van Duuren study (1979) with skin
applications of TCE in IQR/HA mice does not negate the positive findings
with other strains of mice and other routes of exposure. The indicated
bicassays in the comment have been added t the criteria document. EPA
believes that these data, taken together and despite their weaknesses,
support classification in the sufficient evidence category.

There is other evidence to support the classification of TCE in group
B2, In addition to the long-term bicassays discussed above, TCE has been
reported to be weakly mutagenic and w have a low order of binding with
DNA. .

9. Comment:

. This section should include the very relevant information included in
papers by Henschler, et al. (1979), Miller and Guergerich (1982, 1983) and
Dekant, et al. (1984)  Further, metabolism data for T(E inhaled by rats
and mice, with evidence of metabolic saturation in rats, presented by
Swott, et al, (1982) was also omitted,

Response::
These new references have been discussed in the TCE criteria docurent,

10, CQomment:

(uoting from the Criteria Document: “From the NAS model, it is
estimated that at the 95% confidence limit, consuming two liters of water
having trichloroethylene corcentrations of 45 ug/L, 45 ug/L or 4.5 ug/L
per day over a lifetime would increase the risk of one excess cancer per
10,000, 100,000 or 1,000,000 people exposed, respectively”.

In reviewing the data on trichloroethylene, members of the EPA Science
Advisory Board clearly indicated their lack of confidence in these calcu-
lations. The use of an inappropriate animal model (the BgC3F) mouse
liver) and the 95% confidence limit are inappropriate.

Response:

The EPA is utilizing state-of-the-art concepts which are consistent
with the Nas mxdel in estimating excess cancer risk due to trichloroethyl ne
exposure. These concepts include use of the rost sensitive animal nodel
and the 95% upper bound with the multistage model, The above calculations
present concentrations ot TCE in drinking water at which appropriate risk
can be expected.
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In 1984, the SAB acceptad the Agency's hulth assesspent document on
trichloroethylene, including the risk assesamsnt based cu mouse liver
tumor data and the 95% upper limit with the multistage modal.

11. Comment:

——

"Based on the mechanism of toxicity-specifically mutagenesis and
carcinogensaig~trichloroethylene has the potantial of being carcinogenic.
TCE has been reported to bind with mouse liver DMA in an in vivo experiment”.

The DMA binding and mutagenicity data 4o not provide support for the
carcinogenicity of TCR. Indeed, these data indicate that TCE is not at
all similar to several known potant carcinogens. The in vivo DNA binding
data suggest a very minor degree of DRKA alkylation occurs in Bgca!'i mice
dosed with a high or low dosage of TCE (8tott, et al., 1982), and lts
very weak mutagenicity suggest that TCE does not increase tumors via the
direct interaction with genetic material but, rather, increases tumors via
some nongenetic mechanism. This statement should be modified to accurately
reflect the data.

. Ruggnn ]

The EPA disagrees that the DNA binding and mitagenicity data do not
support carcinogenicity. The data on TCE need not be similar to other
potent carcinogens.

The Office of Sclence and Technology Policy reviewed current views on
the mechanism of carcinogenesis and concluded that ". . .cancer development
is a multistage process that may involve the genoms, both indirectly
{frequently termsd epigenetic events) and directly, which say include the
participation of chemicals or viruses, and which may be modulated by
higher order functions, i.e., at the organ and organismic level." Thus,

it appears that chemicals may act by genetic and nongenetic mechanisms.
EPA concludas that the sentence need not be modified. Many scientists
balieve that DNA binding and mutagenic responsas provide data supporting
the carcinogenic potential of compounds. Various mechanisms for carcino-
genicity have been proposed, and epigenetic and genetic machanisms are
among thewm.

12. Comment:

Pata presented by Stott, et al. (1982) regarding the hepatotoxic
effects of repeatedly adminigtered TCE was omitted.

Response:
See Comment/Rasponse II.A.14 balow. .
13. Comment:

The findings of three oncogenicity studies (see comments on
Section 1-2) ware omitted.




14.

15.

6.

Response:
See Corment/Response II.A.l4 below.

Comment:

The Stott, et al. (1982) reference should be discussed. The extensive
hepatic and renal macromolecular binding data for inhaled (and orally
administered-mpouse) TCE in rats and mice which was presented in this paper
are omitted.

Response:

These references are included with discussion of the data in the criteria
document.

Qoment:

There is insufficient scientific evidence to conclude that trichloro-
ethylene is a carcinoyen and the RMCL should not be set at zero.

Response:

EPA believes that there are sufficient toxicologic data to conclude
that trichlorcethylene is a probable human carcinogen. A repeat:biocassay
by the NCI found an increase in hepatocellular carcinomas in both sexes
of mice using purified trichloroethylene in corn oil, while the initial
bicassay using commercial grade trichlorcethylene was also reported to
induce hepatocellular carcinomas in male and fermle mice by oral gavage
(see Federal Register Final Rule on RMCLs - Appendix A for a discussion
of mouse liver tumors and EPA's response concerning their relationship to
human carcer risk and see Comment/Response - II.A.8).

Comment:

A bioloyical based approach to quantitative risk assessment which
consists of establishing an ADI on the basis of the experimentally derived
no=cbserved-eftect level with the application of a safety factor should be
used. The safety factor should range from 100 to 1000, based upon a
consideration of the mechanism of carcinogenesis, the number and type of
tumors induced, the spontanecus incidence of the tumor and other factors,

For those animal cancer studies which did not employ lower dose levels
to define a NOAEL, the most sensitive cancer response extrapolated linearly
down to a dose equaling with a one percent increase above the spontanecus
incidence for the particular type of tumor associated with exposure to the
chemical should be used. This dose would be comparable to a NOAEL and a
satety factor would be applied based on the same considerations outlined
above,

Response:

In regard to the biological-based approach, EPA believes that the
primary issue centers on the mechanism(s) of action of the compounds. A
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17.

great deal of ressarch and discussion has besn forthcoming in recent years
which addressss the issue of differing machanisms for carcinogenesis. At
the present time, however, EPA neither classifies nor quantitatively
characterizes the risk of exposure to compounds for which carcinogenic
potential has been {dentified on ther basis of their hypothesized mecha-
nism(s) of action. As previously discussed, (see Comment/Response -
II.A.11) EPA accepts the view of the Office of Science and Technology
Policy that chemicals may act by genetic and nongenetic sschanisms.
Considaration of the possibility of the existence of differences i{s incor-
porated iadirectly in the weight of evidence classification scheme for
carcinogenic potential recantly proposed Dy the Agency (49 PR 46294).
While data from long ters human epidemiologic or experimsntal animal
studies contribute most to the Jdatsrmination of the placemsnt of a reputed
carcinogen into one of the five groups, results in short term studies,
soms of which may give information on potantial carcinogenic mschanisms,
may result in the compound being placed in a category higher or lower than
the longer-tarm study data would ordinarily suggest.

As deascribed elsevhere, a thres-tiered approach for the derivation of
the RMCLs is being used. This approach is based, to a significant degree,
upon the information available on the carcinogenic potential of each of
the compounds for which regulatory action is being considered. The reader
i{s referred to the Federal Register Final Rule for RMCLs for a detailed
discussion of this strategy. .

Comment :

It is very possible that, particularly in humans, at low dosage
levels, the metabolic pathway which leads to the proximate carcinogen is
not smployed; and therefore, at low concsatration levels, trichlorocethylene
and perhaps other volatile organic chemicals would not be carcinogenic,
particularly in humans. (See attached draft paper, "Trichlorcethylens:

An Update,” by Renate Ximbreugh, Frank Mitchell and Vernon Houk.)

A summary of this paper follows:
AUTHORS' ABSTRACT

In this paper, racent studies that deal with msetabolism and
carcinogenicity of trichlorcethylane (TCE) are eaxamined. In
reviewing the publications on metabolism of TCE, we determined
that differences exist in its setabolism. If low doses are
compared with high doses in animals, there may also be a aif-
ference in the metabolism of TCE between different species ~-
namaly, mice, rats, and humans. TCE has not been shown to be
a potent carcinogen in rats, and it only seems to be a potent
carcinogen in one spacific strain of mice =- namely the BgCyFy
mouse. Epidemiclogy studies have been rather limited. The
number of persons examined so far for chronic toxic effects is
small, compared with the enormous size of the work force that
is axposed to TCE over prolonged periods. On an ewpirical
basis, the occupational experience with TCE does not suggest
that this compound {s a potent carcinogen. The risks associ-~
ated with exposure to trace amounts (parts per billion) of
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18.

19.

20.

TCE concentrations in vater appear to be minimal or psrhaps

negligible.

Because there are differences in the metabolism of TCE, it is
important that theoretical risks attributed to TCE in the past
be re~examined. It is highly possible that in humans, the
metabolic pathway leading to the formation of the proximate
carcinogen is not activated at low doses vhere TCE is excreted
by first order kinetics.

ﬂllggnl.:

EPA does not agree that trichloroethylene should not be considered
a potential human carcinogen for the reasons discussed in the Federal
Register Final rule. With regard to the nature of the carcinogenic action
of trichloroethylena, EPA believes that there is insufficient scientific
data to justify classifying chemicals as epigenetic or genetic carcinogens,
as discussed in Comment/Rasponse - II.A.16 above).

Compant :

Use of data from all three phases of the NOMS survey employed in
projecting the national occurrence of TCE in public water supplies had the
effect of skewing the projections in a way so that a larger percentage of
vater supplies were projected to contain soms measureable amount of TCXE.

Ragggnnn:

In combining the results of all surveys to produce the national
estimates, the results for supplies measured in more than one survey, or
in the case of the NOMS more than cne phase, vuro'avtrlgod 80 that the
results would not be significantly skewed by multiple inclusions of the
same supply.

Comument:

The TCE occurrence documant falls to point ocut that there is a
possibility of the TCE concentrations in samples increasing during the
holding period due to the biodegradation or reductive dehalogenation of
PCE to TCE.

Regponse:

EPA 1s unaware of any data that suggests that this had occurred.
Since the commenter did not provide any specific data on this point, it
is reasonable to assume that this was not the casa.

Commant:

With reference to the tri, perc and methyl chloroform occurrence
documents, it is questionable that any contamination was actually detected
in food in the United Kingdom studies where the values obtained approached
the limits of detection. ‘




21.

22'

21.

1.

Rnlggnlcx

The United Kingdom data were noted because no othar food studies were
available but ware not used to project lavels of exposure.

Commant: :

In the tri, parc and methyl chloroform occurrsnce documents, sources
of exposure terminology should be defined (e.g., rural/remote, urban/
suburban, source dominated and maximum).

nnuggg-oz

These terms ware used as presented in Brodzinsky and Singh (1982);
the tarms were not further defined in that source.

Comment :

Source~-dominated exposures for tri, perc and methyl chloroform appear
to be 4 to 5 orders of magnitude lower than those generally racognized as
safe for occupational exposuras.

R-lggnl.:

The evaluation of human exposure to these chamicals was carried out
in order to derive a drinking water level which considers total human
exposure. It was not intended to evaluats safe levsls for occupational
eXpOSUre.

Commant :

In the tri, perc, and methyl chloroform occurrence documents, a

minimum quantification level of 0.5 ug/L was used in combining data from
various surveys while esach survey had a specific MQL ranging from 0.05 to

5 ug/L. 1t is not clear whether sources designated as positive were based
on the MDL of 0.5 ug/1 or on the MQL of each survey.

Response:

The column designated "No. of positive systems” in the tables pre-~
senting the combined results of all surveys included positives both above
and below 0.5 ug/1; the total number of positives balow 0.5 ug/L are also
detailed in a separate columm in those tables.

1,1, 1-TRICHLOROETHANE (METHYL CHLOROFORM) .

Comment:

"Rapeated sxposure to methyl chloroform has been shown to increase
the excretion of metabolites in both animals and pan, probably by the
mechanism of enzyme induction.™ Avallable data indicate that methyl
chloroform exposure does not result in enzyme induction. It should be
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4

further noted that massive, nonphysiological doses ware used in the studies
cited in the CD.

Rllgggll:

EPA agrees that the Schumann study cited by the commenter suggests
that enzyme induction does not occur. However, the Platt and Cockrill
(1969) study cited in the Criteria Document showed enzyme induction.
Thus, there are conflicting data. In any event, there is not sufficient
evidence to dravw a definite conclusion. The statement in the Criteria
Documant reads “probably by the machanism of enszyms induction” which is
correct and, therefore, the Criteria Document has not been changed. The
significance of the second commant on massive dosas is unexplained by the
commsnter and EPA is therefors unable to respend.

Comment:

Page I-7, Line 8. "The CAG has calculated an upper limit cancer risk
astimate based on the 1983 NCI bicassay ...respectively.® This entire
paragraph should bes deleted, as it was from the final HAD after Science
Advisory Board review. No acceptable scientific data are available to
calculate such an estimatae.

Rllgonl.:

As stated in the Criteria Document, this information is included to
inform the reader as to the CAG calculations and is not being used to
determine the RMCL, which is based on non-carcinogenic effects. EPA
believes that, despite the fact that this bicassay is under audit and is
being questioned, a risk assessment can be useful as long as the fact that
the study is under question is borne in mind.

Comment t

Page I~-7, Line 21. "Although a number of studies have indicated
chronic changes in the heart, nervous reflex activity, respiratory function,
and hepatic changes resulting from ‘long-term’ exposurse..." Data do not
exist to support the statemsnt that methyl chloroform exposure causes
chronic changes in the heart or nervous reflex activity. Such changes,
caused by high exposures, have been acute in nature and not chronic.

Response:
EPA agrees and has deleted the word "chronic® from the text.

Coument:

Reference to the latest NTP study should be limited to a statement
similar to that found on pages VIII-19. This study has not been reported
or peser-reviewad and cannot bae used at this time for any purpose. Given
the scientific quality of the study, NTP found it necessary to withdraw
the draft report Based on the results of audits of this study, a report
may never be released.
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6.

7.

BRasponse:

Information concerning the carcinogenicity results on the WIP repeat
draft biocassay in animals is not being considered in determining adverse
health effects from methyl chloroform, as the final NTP report is not yet
available and is under question. It is not baing used to determine the
RMCL.

Commant :

Page I-9, Line 6 and III-31, Line 19. "Ingestion of ethanol was
shown to increase tha hepatotoxicity of msthyl chloroform.® This statsment
should be amplified to indicats the massive doses used to cause the slight
effect that was found. Page III~-31, Line 19, also fails to note the
aagsive doses and, in fact, describes the limited effect as “"readily”
attained.

hlml. t

The dose of ethanol administered was 5 mg/kg. This dose is now cited
in the Criteria Documant.

Coumnent :

Page III-10, Line 3 and Page IIl-11, Line 1. "“These results showed
that humans and rats differ in any or all of the paramsters of absorption,
elimination, or retantion.” “Comparison studies of rat and human responses
indicate that both species differ in paramsters of absorption, elimination,
or retention of methyl chloroform.® While these statements are basically
true, differences batween species appear to be the result of size, rate of
respiration and rate of blood circulation. Hence, -data on animals can be
realistically extrapolated to humans provided proper adjustments for these

differences are made. It is particularly important to note that all
species metabolize methyl chloroform to & very limited extent and consist-

ently excrete a large portion unchanged.

Response:

EPA agress with ths commenter that the differsnces between the
species may be the result of size, rate of regpiration and rate of blood
circulation. KPA alsc agress that data on animals can be extrapolated to
humans. EPA adjusts for size differential and for rate of respiration,
but not for rate of blood circulation. ]

Somment:

Page 11I-18, Line 19. “...and 130 ppa trichlorcethylene, 7 hours/day
for 5 days (Stewart, et al., 1969)." The referance cited doas not appear
to ba correct since the article does not refar to trichloroethylene.

R-lggnlcx

The error in the reference cited (Stewvart, at al., 1969) in the
criteria document has been changed to provide the correct citation (Rowse.,
et al., 1963).
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Comment :

Page III-20, Line 1. “Krantz, et al. (1959) estimated the dosage...
halothane.” This entire section fails to note ons of the most important
aspeacts of these studies: the quick and complete reversibility of the
effects without sequelas.

Ruanu L

_ EPA has included the statemsnt concerning the reversibility of the
effects vithout sequelae in the Criteria Documant.

Comment :

Page 11I-22, Line 4. “Ispairment of motor control after exposure t
asthyl chloroform has been damonstrated in humans at concentrations as low
as 250 ppa...." This sentence appears to refar to the work of Gamberale
and Bultengren (1973), who used a very artificial experimental technique
in vhich subjects breathed menthol to cover the odor of methyl chloroform.
Purthermore, the subjects wore masks during-the exposure psricd. As notad
in the CD, studies done under more realistic physiclogical conditions by
other inveatigators failed to show a similar effect even at 500 ppm and
with rapeated exposures.

lenl.: .

The fact that the technigue used msthanol and involved masks does not
affect the validity of the study, and the coomenter did not show how EPA's
conclusions would be changed. Stewart (1969) found no effacts at 500 ppm
but Gamberale found effects at 250 ppm and Salvini found effects at 450
ppm. Therefore, impaired motor control has been demonstrated at these low
levels in some tests, and the statemant in the Criteria Document is correct
and no change appears necessary.

Compent :

Page III-24, Line 19 and Page VI-1, Line 18. “"Human autopsy rsports
have mentioned tiasue congestion following deaths due to methyl chloro-
form,+++® "...an adema typically found in fatalities (sic) result from
inhalation of methyl chloroform (Bonventre, st al., 1977; Caplan, st al.,
1976) .® Congestive changes often accompany death and are not specific to
methyl chloroform. PFurthermore, changes of this type after exposure to
thousands of parts~-per-million have no relationship to exposure at occu=-
pational levels or, particularly, ambient levels.

-

RllEnll H

EPA agrees with the commenter's statement; however, no change is
needsd in the statement in the Criteria Document. This comment does not
affect the RMCL.
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12.

13.

14.

Somment:

Page III=36, Summary. “The possibllity of increased pneumctoxicity
due to ‘additive’' exposure to various levels of methyl chloroform from
food and drinking water...and feces." The suggestion of pneumotoxicity
dus to ingestion of methyl chloroform in water and food ia inconsistent
with long-term repseatsd exposure to substantial concentrations of the
matarial. It is not a significant concern and should be Adismissed.

Response:

The comment refers to pnsumctaxicity resulting from ingestion of
food and wataer, and the statament has been modified in the CD to indicate
that additive effects on pneumctoxicity from exposure to 1,1,1~TCE through
these sources cannot ba quantified because there is no evidence that
pneumotoxicity is or is not consistent with long-term exposurs to 1,1,1-TCE.

Cogpment:

Page V-1, Last Line and Page V-2, Pirst Line. "...little other
toxicological data involving oral ingestion are avallable.” This section
should cite Lane, st al. (1982) which appears on Page V-21.

Rasponse:

Agree; the Criteria Document has been modified to cite Lane, et al.
(1982).

Comment:

Page V=10, Line 18 and Page V=18, Line 8. "Two lifetime feeding
study (sic)...1983)." and "In the repeat NCI...in those groups.® As indi-

cated previously, the second (NTP) study is not yet reported and is of
such doubtful quality that it may never be reported. Rsferences to this

study need to be deleted.

Rllgoﬂl.:

The second NTP study is reported only for the information of the
reader and has not been used to derive the riak calculations or the RMCL.

Commant ;

Page V-19, Line 11. “Price, st al. (1978) demonstrated...” All
references to this unconfirmed report should be Jdeleted. Price also
studied methylene chloride at’ the same time and found an alleged effect.
However, he was not able to reproduce the effect. Neither could Sivak,
who also attempted transformation with methylene chloride. It can only
be concluded that Price's method gives such irreproducible rasults as to
be of dubious value.

II-16

CMA 053112




Ruenu ]

Price, st al. (1978) is a publigshed study of findings of the .xperi-
ments in a sclentific journal "In Vitro;" it is not unconfirmed. Price's
and Sivak's works on methylene chloride are not at issue here. It is
speculation that his study of methyl chlorofora is not reproducible.

15. Comment:

Page V=19, Summary. The entire summary, vwhich refers to. the unre- -
ported NTP study, must be deleted for the reasons sat forth above.

mEu H

The information is provided for the purpose of informing the reader
on the study and has not been used to derive the risk calculations or the
ml

16. Commant:

Page V-20, Line 14. "...and contained 5.5% or about 50 ppm inhibitors.”
The sentence is inconsistent; 5.5% is not equivalent to 50 ppam.

RllEnltt
Agree. The Criteria Document has been corrected.

17. Comment:

Page Vi=4, Last Sentence and Page VI-5, First Sentance. “Their tests
of psychophysiological function are certainly more sensitive and objective
than the indices used in the earlier studies of Torkelson, et al. (1958)
and Steawart, et al. (1961, 1969)." Comment has already been made about
the artificial exposure technique via masks with menthol used to cover the
odor. This alone raises serious questions about this study. Moreover,
the most comprehensive study is that of Stewart, st al. (1975) conducted
for NIOSH. This report of repeated 7-hour exposures of men and women

. showed no objective changes at 500 ppm, although the female subjects aia
complain of the odor.

Response:
See Comment/Rasponse ~ II.B.9 above.

18. Comment:

Page VI-=12, Line 3. “Collection of data does not appear to have been
standardized to avoid bias."™ This sentence needs to be daleted or an
explanation offersd for {t.

Rasponset

Agree. The statement has been deleted.




19. Cosment:

Page VII-1, Line 4. "...4.5 million are axposed to 1,2 dichloroethane
or methyl chloroform (Table VII-1)." There is no association between
1,2«dichlorocethane and msthyl chloroform. This sentence should be daleted.

Rasponse:
Agres. The statement has bean daleted.

20. Commant:

Page VII-1, Last Line. "...exposures %o 1,2-dichlorosthane do not
excead 5 ppm..." $Since the CD addresses msthyl chloroform and no relation-
ship has been established to 1,2-~dichlorocethane, this sentance should be
daleted.

Responge:
Agree. The statement has been daleted.

21, Comment:

Page VIII-&, Line 13. “Epidamiological svidence...is worth mention-
ing.® The epidemiclogical data of Ott, at al. are of excellent quality
and significance. They suggest the lack of effect in humans and should be
cited in this paragraph.

R.lggnlca

EPA has searched published scientific literature to locate the
reference "Ott, st al.," concerning epidemiological studies. The Agency
has contacted the commenter to obtain this specific reference, but the
study report has not yet been provided.

22. Comment:

Page VIII-7, Line 3, VIII-9, Line 5, and VIII~14, Line 4. "In the
second KRCI (sic) bloassay study (1582)..." Delete reference to this
incomplate NTP study as in all previously discussed locations.

Rasposse:

Ses previous responses concerning NCI study.

23. Comment:

Page VIII~15, Line 3. “There are two shortcomings of this study:..."
The Agency has been supplied extensive information in reqard to this
study. The cbservation period was 19 months, not 12 months. Hence, these
rats have a longer study period than in any of the other studies. Data
have been supplied to the Agency which clearly show that exposure concen=-
trations were adequate to be considered maximum tolerated dose by current
definition.

I1-18

CliA 053114

_———————i




Rnlggnsoz

The Criteria Documant has been changed to note that the observation
period was 19 months. EPA has received no evidence in this record that
the concentrations were considared to be at the maximm tolerated dose.

Cosment:
opi————

1f further evidence shows 1,1,1«Trichlorcethane to be a carcinogen,
the RMCL should be reproposed at sero.

ha&u z

BPA will repropose the RMCL for 1,1,1-trichlorcethane, if further
evidence is available which would change the classification of the compound
based on strength of evidence of carcinogenieity.

Comment:

The proposed RMCL of 200 ug/1 is too high on the basis that the NTP
studies suggest the compound is a carcinogen, emarging evidence that
1,1,1=trichloroethane is an animal teratogen and because the compound is
stabilized with dioxane = a known carcinogen.

Rllggnl.:

The available evidance does not suppart the commenter's statement
that 1,1,1-trichloroethane is a carcinogen or an animal teratogen. The
NCI has carried out two animal bicassays on the compound; in the first
bioassay only 3 percent of the animals survived to the end of the experi-
ment and thus it was concluded that carcinogenicity could not ba determined
from this study. The results of the second biocassay are presently being

audited. The compound has not been shown to have teratogenic effects in
animal studies.

EFA recognizes that 1,1,1~trichlorocethane may be stabilized with
other compounds that could contaminate drinking water and is examining
¢ach compound on an individual basis. If a stabilizer is found to be in
drinking water and to pose a threat to public health, EPA will propose a
standard for that chemical on an individual basis.

Comment :

Attached is a copy of the final report of a lifetime carcinogenicity
study in mice entitled “Chlorothene VG: A Chronic Inhalation Toxicity
and Oncogenicity Study in Rats and Mice -~ Part 1. Results of Pindings in
Mice," by J. P. Quast, L. L. Calhoun and M. J. McKenna, Dow Chemical
Company. Note that there was no evidence of adverse effect of any kind i{n
mice exposed to 1500 ppm, 6 houra/day, for two years.

The following is a summary of the report:

Groups of male and female BgCyF;.mice (80/sex/group) were exposed
to vapor concentrations of 0, 150, 500, or 1500 ppm 1,1, 1=tzri-
chloroathane formulation, hereafter referred to as CHLOROTHENE
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VG*, for 6 hours/day, 5 days/week for 2 years. Ten mice/sex

from each group wers pradesignated for interia sacrifices after
6, 12, and 18 months of exposure. Fifty mice/sex from each

group wvere assigned to the study to be terminated after 24 months.
Paramatars msasursad during the study included mortality, in-life
clinical signs of toxicity, hematology, clinical chemistry, body
veight, organ weights (liver, kidneys, brain, heart, tastss),
gross pathology, and histopathology.

Inhalation exposure of male and female BgCqP; mice to 1500 ppm
or less of CHLOROTHENE VG vapor for 1 years aid not result in any
toxic or oncogunic effect considersd due to the test chemical.

Rasponse:

EPFA has concluded that there are insufficient data to classify 1,1,1-
trichlorcethane as a probable or possible human carcinogen and thus is
regulating the compound as a non-carcinogen. This classification is
consistent with the results of the submitted report in regard to the
oncogenicity findings. With regard to chronic toxicity, other studies
have demonstrated adverse health effects from exposure to 1,1,1-trichloro-
ethans and EPA is basing the RMCL upon these effects.

Commant :

"Calculations based on toxicological data indicate that the RMCL for
methyl chloroform should be based on taste and odor rather than toxicity.
A no~observed-adverse-effect level for toxicity of methyl chloroform has
been defined in a 14-week inhalation study by McNute, ot al. (1975). Mice
axposed continuously to 250 ppm experienced only ninimal, tlv‘rlihl. liver
effacts. We agree with EPA that this study may appropriately be used to
computae an AADI for human exposure. However, 250 ppm should be considered

a NOEL, not & LOAEL, because several long-term studies, including a life-
time study, demonstrated NOELs at much higher concentrationa.”

Rnlgona H

EPA does not agree with the commanter's suggestion that the RMCL for
methyl chloroform should be based on taste and odor rather than toxicity.
The RNCL., according to the SDWA, must be based on health considerations
only. EPA say set sscondary standards based on taste and odor. However,
for the purpose of setting primary standards, an RMCL musat be set for
chemicals which may cause adverse health effects. Methyl chloroform falls
in this category.

The commentar agrees with EPA that the McNutt, st al. (1975) study is
an appropriate study upon which to base the AADI. EPA balieves that 250
Ppa should be considered a LOAEL bacause exposure at this level resulted
in adverse effects; significant changes in the centrilobular hepatocytes
of the animals were seen. These changes consisted of vesiculation of the
rough endoplasmic reticulum with loss of attached pelyribosomes, increased
smooth endoplasmic reticulum, microbodies and triglyceride droplets. The
fact that other studies demonstrated NOAELs at much higher concentrations
does not invalidate the results of the McNutt Study. EPA believes that
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29,

this study clearly damonstrated a LOAEL at 250 ppm and thus should be used
as the basis for the AADI.

Comment : .

Tha commsnter suggestsd the following approach for deriving the RMCL
for 1,1,1=trichloroathans, based upon the McWutt, et al. (1975) study.

In converting the NOEL based on the animal data to a dose expressed
in mg/kqg/day, the minute volumes (0.05 L/min) and average body weight of
the male (0.025 kg) mouse used by McNutt assumptions used in the criteria
document, the NOXL say be expressed in mg/kg/day as follows:

250 x 0.0055 * x 0,08 n x 360 min/day x 0.3** _ 297
5038 kg - ng/kg/day

* Conversion factor (1 ppm v/v in air = 0.0055 ag/L at 25°C and 760 torr)
**Abgorption rate

Thus, using the methodology and the thousand-fold safety factor. sug-
gested by EPA, the AADI may be computad as follows:

297 x 70 k = 10.40
_ T ng/L

Again using the methodology suggested by EPA, this AADI may be con-~
verted into an RMCL by dividing by 5. This results in an RMCL for mathyl
chloroform of 2.1 mg/L. This concentration limit, while sound toxicologi~
cally, would in our view need to be lowared in order to be aesthetically
acceptable.

Response:

This approach is basically the same as that used by EPA in deriving
the RMCL, with the exception of the approach used to convert from inhalati n
exposure to oral exposure (the use of the minute volume and body weight of
the animal). The response to comment II.A.1 above addresses EPA's approach
in converting exposures.

Commant:
—————

A similar calculation for the RMCL could be made based ypon the Quast,
2_1-:_._];. (1984) study as follows:

500 EE x 0.005S% ls/’-a x 0.05% L/min x 360 Iin‘dlz x 0.3 = 371 .q/kg/d‘y

0.040 kg

371 x 70 k - 130
160 x 1 E?d.ly ng/L
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Response:

The commenter agreed that the McNutt, et al. study is appropriate for
deriving an RMCL. EPA's preliminary review of the Quast, st al. study
suggqusts that there are several unexplained findings in the study. These
findings are as follows: (1) the livers of some male mice in the 1500 ppa
group appearsd to have developed nodules; (2) the death of the female
mouse (150 ppm) predesignated for the é=-month interim sacrifice prior to
the scheduled sacrifice; (3) the death of sewveral mice (1 male, 500 ppm;

1 famale, 150 ppm) prior to the scheduled sacrifice at 12 months; (4) the
gross obsservations suggestive of lymphoreticular neoplastic response in
all groups of male mice which the ressarchers claimsd were not related to
the chemical exposure; and (5) the increased incidence of cystitis and
di{lation of the renal pelvis in the 500 ppm group of male mice wvhich the
ressarchers claimed were not relatad to the chemical exposure. Thase
unexplained f£indings, taken as a whole, suggest that there say be problems
with this study. Thus, EPA balieves it is preferable to base the RMCL
upon the McMutt, et al. study.

1, 2~DICHLOROETHANE (ETHYLENE DICHLORIDE) .
Coument :

After reviewing the 1,2~Dichloroethane Criteria Document the cosmenter
cama to the following conclusions: (1) thers was undue reliance on Russian
literature; (2) toxicity data are either not gersane, inadequate or of
questionable quality; (3) the document overemphasizes literature published
prior to 1971; (4) mutagenicity studies cited are inadaquate to draw firm
conclusions; (5) evidence for binding to DNA is weak; (6) evaluation of
carcinogenicity of EDC must be more balanced; and (7) the estimate of
human exposure is overstated.

While the OHEA HAD of April 1984 has deficliencies in the commenter's
estimation, the HAD should ba used as the scientific data base for RMCL
devalopaent, since it contains discussion of some more recently published .
pertinent information, which is not contained in the drinking water document.

Rnlggggcz

We agree with the firat six conclusions. Particularly because of the
first four conclusions, BPA will use the HAD document as the background
document instead of its draft criteria docusent. Both documents, in
EPA's estimation, came to the same conclusions concsrning the qualitative
assessasnt of both noncarcinogenic and carcinogenic effect data. EPA will
use the OHEA HAD as the background document with inclusion of a revised
Quantification of Toxicological Effects (QTE) section which presents the
quantitative risk assesgment. The OHEA HAD has been received and accepted
in substance by the EPA Science Advisory Board.

EPA agrees that the improvements indicated by the commenter, specifi-
cally points 1-4, are in order for the criteria document. Our response

recommends use of the OHEA HAD in place of the criteria document as the
background document for EDC, particularly because it contains a more
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3.

complets discusaion of the scientific literature; hovever, ve also note
that the qualitative assessment conclusions between the two documents are
the sams. In the HAD, EPA concludas that: (1) there ie not undue reliance
of the Mussian literaturs for assessing health effects, and limitations

in the data on health effects from Russian literaturs are acknowledged;

(2) the toxicity data in animals are of adequats gquality to support the
conclusions on health effects, but the human toxicity data are too limited
for conclusive assesament of health effects) (3) the overall literature
through 1983 ia considered on the maxit of each study in drawving the
conclusions made, without date of publication being a critical factor in
the assesssent; (4) the overall evidence for mutagenicity is concluded by
EPA to be adequate support for EDOC as a weak mutagen; (5) EPA concludes
that the evidence for binding of EDC and/or its metabolites to DMA is
adequate; (6) EPA concludes that its assessment and conclusions on carcino-
genicity, which the EPA Science Advisory Board has acceptsd, are in order.

Commant:

In the occurrence document for ethylene dichloride, there are incon-
sistencies in the treatment of the date. Table 15: NORS surface vatsr
data shows 22 positive systems, vhila the text indicates that 16 of these
positives are below the minimum quantifiable level, dafined in Appendix A
as "the level balow which it cannot be detearmined vhether a VOC is present
and if so, at what concentrations.” Thus, Table 15 should indicate 6
positive systess. ‘

Response:

The NORS data indicated that in 16 of the 22 positives for 1,2«
dichloroethane, the contaminant was present above the detection limit of
0.1 ug/L in the GC/MS confirmation analysis but below the minimum quanti-
fiable concentration range of 0.2-0.4 ug/L in the primary analysis using
GC with an electrolysis conductivity detector.

Comment :

Raview of the occurrence document reveals inconsistencies in the
treatment of data. The NORS surface wvater data shown in Table 15 indicate
22 positive systems, while the test indicates that for this survey, 16 of
thess "positive” systems vers below the minimum quantifiable concentration
("MQC"). Raference to Appendix A of tha occurrence document indicates
that the MOC is the "level below which it cannot be determined whether a
VOC is present and, if so, at what concentration.® Accordingly Table 15
should indicate only 6§ positive systems.

R.gggnl.z

The text, perhaps confusing to the commanter, is in agreement with
Table 15. As noted in the text, 16 of the 22 systems had detectable (but
unquantifiable) levels below 0.4 ug/L and two had quantifiable lavels
below 0.8 ug/L, as indicated in Table 15. Appendix A and the definition
of the MQC i{s incorrect to the extent that it precludes {dentifying the
Presance of a contaminant. The MQC is the level below which an accurate
statement cann t be made ¢ ncerning the levels (quantification), but it is
often possible to determine that a contaminant is present.
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Conment s

Ia the RDC occurrence document, only 9 positive systess in 1,059
groundvater supplies were found for an incidence of 0.8%. This is fairly
close to the 9 positive systems in the 1,001 groundwater supplies as shown
in Table 22, although it is unclear which groundwater scurces wvare dsleted
as being duplicative. Therefore, the projected national occurrencs of EDC
in groundwatsr supplies indicates that 99.7% of groundwatsar sources contain
either no EDC or only leavels balow 0.5 ug/L.

Besponse

The commenter is correct that, based on the avallable studies, approx-
imately 99.7% of supplies with groundwater sources are expected to contaln
either no 1,2=dichloroethans or levels below 0.5 ug/L.

Somment:

Reqarding surface water supplies, the occurrence document is much
lass clear. After the correction to Table 15 and based on the text,
Tables 15-21 indicate 1! positive sources, i.e., greater than 8.5 mg/L,
out of 575 surface water sources, for an occurrence rate of 1.9 percent.
Reference to Table 26 shovws an entirely different picture. The 575 surfac
water sources have decreased to 301 while the number of positive sourcss,
L{.e., greater than 0.5 ug/L, has swelled from 11 to 18. The seven sources
indicated as being less than 0.3 ug/! should not be includad in Table 26
at all, since thaey are below the MQC.

Rumu 3

A total of 575 systems un sampled during five different surveys.
Some of these systems vwers sampled multiple times. A total of 301 dif-

ferant systems wvere adeaquately sampled. EPA agrees that the averaging
process moved 7 systems which contained 1,2-dichloroethans into a cata-

gory of slightly higher quantity because subsequent analyses, though
*negative,” had an elevated minimpum quantification limit. The averaging
asthodology is described on pages A-22 and A-23 of the Occurrence Document
and explained in the next comment.

Comment 3

Table 26 shows the 301 supplies and a total of 25 pogitives, 7
of which were balow the common minimum quantifiable concentration of
0.5 ug/L and 18 at or above 0.5 ug/L. The apparent inconsistency in
positives above 0.5 ug/L is an artifact of the averaging process used
wvhere a given supply was sampled in more than ona survey with both
positive and negative results, vhere the positive values are lowear than
the minipum quantifiable concentrations of negative values in other
surveys. In the case of EDC, several supplies with positives in NORS at
values below 0.5 ug/L were averagad with negatives from NORS having a
minimum quantifiadble concentration of 1.0 ug/L3; in which case the
negatives from NORS were considered to be positives.
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Response:
BPA agrees.

Commant:

The projected occurrence of EDC in surface water sources as illustrated
in Table 27 does not correspond with Tables 15-21. There are no incidents
of contamination in system sizes 25-3,300, yet Table 27 shows 67 systess
in this size category as containing 0.5-5 ug/L and 67 surface water systems
containing 10-20 ug/L EDC. This is a totally unreasonabls interpretation
of the data.

lhlma 3

The data set for EDC was so small that stratification by categories
of system sizes was statistically impossible. System sizes were collapsed
antil they were statistically workable, then expandsd to the original 11
catsgories using a simple proportional relationship. This methodology was
explained in the appendix of the occurrence document (pagas A=23 ~ A=27
and Appendix B).

EFA balieves that absent a complete data set, it is incumbent on the
Agency to make reasonable estimates of occurrence. Since the EFA believes
this mathodology is reasonable to darive a stratified population, it is
kept in the Occurrence document unchanged.

Somment:

In Table 27 of the BDC occurrence documssnt, the same numbars appear
in the columns 0.05~5 and 10=20 uyp to & system size of 10,000. This
suggests an error in transposing data to the table or an incorrect mndel.
baing used.

Response:

The numbers are correct —= that they are the same is coincident;
again, separate estimates vare made for the supplies serving £10,000 and
>10,000 pecple.

Cooment :
Por the reasons given in comments 7 and 8 above, the estimation of
5.7% of the population being exposed to drinking water containing 0.5-5

ug/L must be recalculated and the estimates of 143,000 persons being
exposed to >S5 ug/L must be redone.

Rasponsae:

The responses to comments 7 and 8 answer this comment. HNo change in
the sstimates is required. .
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Commant: s

1,2=Dichloroethane should not be considered a probable human carcinogen
based upon daficiencies in the NCI bioassay. 1In addition, negative results
obtained by other researchers need to be considered, such as the potantial
for cross contamination betveen the mice gavage studies being conducted
on other chemicals in the same room, high and early mortality in rats and
the presence of pneumonia in both rats and mice. There was also A problem
of early martality and low survival in both male and femals mice. The
ML for 1,2-dichloroethane should be based upen an ADI darived froam non-~

carcinoganic data.

Response:

EPA believas that there are sufficient toxicological dats to classify
1.,2~dichloroathane as a probable human carcinogen. The chemical has beaen
shown to be carcinogenic in both rats and mice vhen administared by gavage.
The negative carcinogenicity data consists of several inhalation studies
(NCZ, 1978 Maltoni, et al., 1980; Theiss, et al., 1977). Since 1,2-
dichlorosthane was shown to be carcinogenic by the oral route, which is
the same routs by which individuals would be exposed to the compound in
drinking water, EPA balisves that the positive oral data should outweigh
the negative inhalation data in the analysis of the compound‘'s potential
carcinogenicity.

With regard to the NCI bicassay, the MCI report is final, with the
following conclusions:

“Under the conditions of this bicassay there was a statistically
significant association betwsen increased dosags and elevated
mortality in both male and female rats and in female mics.
puring the second year of the study, mortality rates in the male

mice were higher for low dose and untreated control than for
high dose mice. Despite this accelerated mortality, positive

associations were astablished between 1,2-dichloroathans admini-
stration and the incidences of several neoplasas.”

These conclusions have been accepted by IARC and used in their evaluation
of the carcinogenicity of 1,2=dichlorocethane and alsc by the EAB in their
raview of the Health Assessment Document for 1,2-dichloroethans.

The deficiencies in the NCI hiocassay cited by the commentsr do not
appear to have played a role in influencing the fina)l results. The T
potential for cross-contamination with other chemicals is minimal, as th
exposure the animals received from other compounds would be so such lowar
than the dose of 1,2-dichloroethane that it would not negate the effects
noted. Also, the presence of pneumonia in the anipals would affect the
mortality rate but would not affect the carcinogenic response.

The mortality rate of the animals was noted in the NCI rasport but does not
invalidate the results of the study in any way. As stated in the report,
“Despite this accelerated mortality, positive associations wers established
betwesn 1,2-dichlorcethane administration and the incidences of several
neoplasas.” ’
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2.

1,2=Dichlorosthane has been classified in EPA's Group B2 (probable
human carcinogan) and the IARC has classified 1,2-dichloroethane in Group
28; sufficient avidence of carcinoganicity in animals. Thus, EPA feels
that the RMCL should ba based upon carcinogenic effects and set at zero,
and should not be set using the ADI.

VINTL CHLORIDE

Commant 3

The anismal cancar data is weak since nsither angiosarcomas nor hepato-
cellular carcinomas are significantly increased in the low dose groups of
the Feron, et al. (1981) study. The only tumors detected at the low dose
weare liver neoplastic nodules, which have not bean proven to ba precursors
of cancer.

hlggnlc t

This study is not considered to be weak because angiosarcomas/car-
cinomas are significantly increased at medium and high doses. 1In addition,
neoplastic nodules are treated as predictive of carcinomas and they were
significantly increased at low doses. The highest dose level used was
considered acceptable for assessment of cancer risk because the activation
pathways were not saturated, and secondly there was little evidence of
chronic toxicity. Since the higher doses were considered acceptable and
since a marked carcinogenic response was seen at these doses, the evidence
for carcinogenicity in animals was adequate. The evidance is strengthaened
further by the marked carcinogenic response noted during inhalation exposure
to a wide range of VC concentrations. .

Comment:

The magnitude of risk is greatly overstated because (1) the use of
the upper 95% confidence interval does not represent a most probable risk,
and (2) the computar program ignores negative results.

Besponse:

The risk is overstated, but EPA is unable to estimate by how much
given the cited factors. The methodology used has been peer reviewed and
published by the EPA. This methodology has been designed to provide a
conservative estimate of risk because of the many unknown factors in the
assessment procedure, i.e., the possibility of unusually sensitive sub~
groups, uncertainty regarding the shape of the dose-responss curve at low
doses, differences in matabolic pathways affecting responsiveness between
human and test animals. The EPA provides the risk assessmant for general
information for public and Agency use. The RMCL is not based on the risk
assessment.

Comment :

——

In the study in which VCM was fed to rats in PVC powder, the unexpect-
edly high incidence of liver cell tumors may be due to unusual sensitivity
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of the liver

as a consequence of an altered matabolic state caused by
of dally food intake tima to only 4 hours.

reduction
Rasponse:

While it can be postulated that sensitivity may be altersd by the
feading regime, thers is no experimental evidence to prove this. Until

such avidence is providad, it is assumed that sensitivity is normal in the
experissntal animals.

4. Comment 3

Since both Ferca and Maltoni found no cbserveble effect levels for
exposurs to VC and since the no-threshold coacept has not been proven, it
would be batter to datarmine a NOEKL with a safety factor to derive a safe
exposurs leval.

Rasponse:
See itam 5 balow.

S. Commant:

Ancther commentar provided information on additional careinogenicity
’ data -from Peron and associates where & "no-cbserved-adverse-effect level"”
for tumor induction in rats was reported.

Response:

The most widaly accepted view of carcinogenesis, based on evidence
that a single molecule of a xenobhictic chemical can react with DHA to
genetically alter a cell, supports the no-threshold concept. Morsover,
the bast available spidemiological and animal evidence, especially those
studies involving radiation exposure support the no-~threshold concaept.

EPA balieves this single contaminant-specific test showing a threshold
is ocutweighed by the best avallable scientific evidence on many contami-
nants, showing no observable thresholds. In addition, this approach errs
on tha side of safety and protection of public health, given soms degree
of sciemtific uncertainty.

- Comment

In the developmant of the quantitative estisate of risk, the total
number of tumors wera assumsd to be the same as the number of animals with
tumors. This may result in an overly conservative risk estimate, since
some animals may have multipla tumors.

RQIEEI. ]

A q3 of 2.3 wvas derived for female rats based upon the incidences of
neoplastic nodules and hepatocsllular carcinomas in the liver plus anglo-
sarcomas of the lung and liver. PYor necplastic nodules alone, the most
Common tumor type, the gj was 1.3. Thus, even with the maximum possible.
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incideance of animals with multiple tumora, the q',' would not be decreased
to less than 1.3. If it iz assumad, on the other hand, that each tumor
type evolves independently, the likely number of animals with maltiple
tumors would be small encugh to result in only a minor decrease in q‘;
below 2.3. The quantitative estimate of risk was based on the best avail-
able evidance. While possible error as discussed above is undoubtedly
ssall, it is recognized that a more accurate sstimats could be made if the
tumors present in sach individual animal were known. An attespt is,
tharsfore, being made to obtain this data. However, this data does not
affect the conclusion that it is carcinoganic and presents an adverse
health effect. .

Commant 3

In general, the document provides a competant review of the literature
through about 1981. HMore recent documsnts are omitted and soma of the more

recent reports may be of intarsst.

Rasponse:

EPA agress and has discussed tha following refersnces idantified by
the commentexr in the Criteria Documsnt:

hta‘; Lain and Stein. 1981. Environ. H. Pmmo 41:195.
m.t_.iﬂp at al. 1981. Mut. Res. 78:211.

Andarson, E Eo 1981. Mut. Ras. 83:137.

Chiaszze, !E-I_}_. 1980. J. Occup. Mad. 22:677.

Pllk, 2&0 1981. Environ. H. ’“.Mo 41:107.

All these studies do not affect EPA's findings of adverse health
effects. There are sufficient positive mutagenicity data such that these
negative studies do not outweich the overwhelaing number of positive
studies.

Comment:
On Page II-1 it is stated erronecusly that VC dissolved in water
rises to the surface because the specific gravity of tha solute is lass

than that of the solvent. VC escapes froa the surface of water because of
the concantration gradient present there, not the pull of gravity.

Rasponsa:
EPA has removed that statement from the Criteria Document.

Sosment:

The document contains no details of the "new” risk assessment by CAG
which is necessary in order to commant on the assessmant.

Response:

‘Datails on the CAG risk assessment have been added to the Criteria
Document. However, because the risk assessment is not crucial to the
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concluaion that the contaminant poses adverse hsalth effects, there ia no
need for additional comment on this assesssent. It is merely provided for
the Agency's and the public's general information.

10. Cosmant:

EPA should not consider vinyl chloride to bhe a non-threshold carci-
nogen, as EPA has supported this position on the basis that the thresholds
for carcinogens are not testable, and the use of absence of avallable
proof as a reason for acceptance of A theory is not acceptable scientifi-
cally or philoscphically. Very few cases of cancer would be averted with
a vinyl chloride regqulation and the ssmll number of cases and low occurrence
do not justify regulating the compound. If further oomsideration showed
the need for a standard, the RMCL should be based upon a 10~5 lifetime
risk level.

Rnlgﬂn 1

EFA Delieves that any exposure to a carcinogen may present some
finite risk, aince scientists have been unable to axparimentally verify
a threshold for carcinogens, including vinyl chloride. EPA balieves that
it i& better to err on the side of safety in reqgard to the mechanisa of
action of carcinogens and treat carcinogens as non~threshold contaminants
rather than to assume a threshold and parhapa placs the public at risk.

EPA has ‘determined that there are sufficient health effects informa~
tion and occurrence data to justify regulating vinyl chloride. Vinyl
chloride is a known human carcinogen which has been detscted by several
States at varicus levels. EPA agress that the State data are not repre-
sentative of national occurrence; however, these data indicate that vinyl
chloride is present in a number of drinking watar supplies and EPA balisves
that this detection is sufficient to warrant action. In addition, infor-~

mation suggests that vinyl chloride may be found in drinking water as a
breakdown product of trichlorcethylene or other chlorineted hydrocarbons

under certain conditions. (Parsons, et al., 1984, Transformation of Tetra-
chloroethylena and Trichloroethene in Microcosms and Groundwater, J.A.W.W.A.,
Vol. 26, No. 2; Parsons and Lage, Chlorinated Organics in Simmlated
Groundwater Environmsnts, J.A.W.W.A., Vol. 27; Vogsl and McCarty, 1985,
Biotransformation of of Tetrachloroethylene to Trichloroethylene, Dichloro-
sthylens, Vinyl chloride and Carbon Dioxide under Methanogenic Conditionas,
Applisd and Environmantal Microbiology, Volume 49, Mo. S.)

11, Comsent:

The National Orinking Water Advisory Council did not recommend regu-
lating vinyl c¢hloridas.

MIEHIO %

The National Drinking Water Advisory Council has met several times to
discuss the VOCs proposal. At the firat meseting they concluded that due
to the low occurrence, an RMCL should not be set for vinyl chlorida.
Howver, at the second meseting they reversad their initial decision and
concluded that an RMCL should be set for vinyl chlorids due to the carcino-
genicity of the compound.
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1. Comrent @

One commenter felt that EPA's AADI for benzene was calculated using
an extremely conservative approach based upon (1) the use of 10 ppm as a
NOAEL in the Chany study despite the fact that no hematological toxicity
was observed in the 18 workers exposed to 10 to 20 ppm benzene in the
study and (2) use of an uncertainty factor of 1,000 despite the fact that
the 10 ppm NQAEL reflects human data.

Response:

EPA believes that it is appropriate to use 10 ppm (Chang study) as th
NOAEL, as no effects were observed at this level, while cytopenic effects
were noted at 20 ppm. EPA further believes that the application of an
uncertainty factor of 1000 for the Chang study is appropriate due
deficiencies in the study. These deficiencies include the fact that many
details of the exposure were not provided, an unspecified industrial area
was used in the study, and no definition was provided of work exposure
concentrations for individual employees.

2. Comment:

Use of an uncertainty factor of 10 to account for less than lifetime
exposure in the animal study by Wolfe may also be nigh, since the benzene
was administered over 187 days rather than the 90 days to which an uncer-
tainty factor of 10 might typically be applied in a study of rats.

Response:

The use of an additional factor of 10 in studies that are less than
lifetime applies in the case of the Wolfe study, since the study was for
187 days, which is only one-guarter of the expected lifetime of the animals.

3. Cormment:

One commenter noted problems with the calculation of the cancer risk
estimte for benzene, They felt that the calculation for risk estimates
should be decreased by 8%. The following justification was provided:

*The first thimy that myst be said is that this iphalation-
derived potency factor (cited in the EPA Criteria Document on
Benzene) is outdated. In its most recent actions regarding the
regulation of benzene urder the Clean Air Act, EPA has revised
this potency factor downward from 0.024/ppm to 0.022/ppm, a
reduction of 8% (see 49 FR at 23488). Even if everything else
in EPA's methodology were uncbjectionable, this would mean that

- the benzene concentrations associated with risk levels of 10-6
and 1075 would have to be increased by 8% to 0.73 uy/L and 7.3
uy/L, respectively."

The EPA risk levels of 10 and 105 are at 0.68 ug/L and 6.8 uwy/L,
respectiv ly.
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6.

Response:

EPA agrees vwith the comment that the risk estimate calculation should
be decrsased by 8% and this has been done by EPA's Carcinogen Assessaent
Group (CAG).

Commant

Banzene is not present in a sufficiant number of drinking water
supplies to characterize it as a national problem and the average daily
intake of banztene from drinking water constitutes a nagligible percentage
of the total daily wvater intake from all sources. No justification is
found for adapting a drinking water standard.

Assponase: ¢

EFA balieves ragulation is appropriate because the contaminant has
been found in drinking water; the occurrence inforamation suggests that
around 500 public water aupplies would be expected to contain benzene.
Banzene is also classified as having sufficient evidence as a human
carcinogen. In addition, benzene may be a contaminant from waste disposal
as wall as from laaking underground gasoline tanks. EPA helievea that &
standard for banzene will prosote uniform action among states when the
contaminant is detectad and will help prevent future axposure to the
chemical.

Commant :

On a worst case basis, we estimateé that approximately 100,000 people
nationvide are exposed to a lifetime risk of 10~3 as a result of benzene
in drinking vater supplies, and that approximately 2.5 million pecple
nationwide are exposed to a lifetime risk of 106, This amounts to 0.036

cancers per ysar nationwide. These estimates greatly overstate the true
risk, which is likaly to ba cne to two orders of magnitude lower.

RIIEI_XI. H

EPA is required, undar the Safe Drinking Water Act, to sset RMCLs for
thoss chemicals vhich may have an adverse effect on health and to set the
RMCLa solely based on health. EPA is regulating such chemicals if they
are found or are likely to be found in drinking water. The number of
cancer cases avoided is not a criteria for setting RMCLs; XPA examines
this in the Economic Impact Analysis for the MCLs as part of the overall .
Tegulatory analysis.

Commant::
The average daily intake of benzsne in drinking water represents a
negligible percentage of the total daily intake of benzene from all sources.

The public health impact of a national primary drinking watsr regulation
in these circumstances also would be negligibla.
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2.

Rasponse:

EPA does not agree with the commsenter that a primary regulation should
not be set vhen drinking water does not constitute the major route of
exposure for that chemical. EFA believes that all routes of exposure
should be considersd in the analyses and a primary regulation should be
set vhen exposurs to the chemical is shown to result in adverse hsalth
affects and the chemical is known to occur in drinking water or has the
potential for occurrence in drinking water.

1, 1-DICHLOROETHYLENE
Comment 1

One commanter responded to the quastion of wvhether or not 1,t1-dichloro-
athylene is a carcinogen. The commenter stated that the toxicological
evideance doas not warrant classification as a carcinogen. The commsnter
presented an option by which an ADI and AADI for 1,1=dichloroethylene can
be darived, then, in turn, used to develop the RMCL for this substance.
The option is based upon data gathered in two studies in rats, one via
inhalation at exposure levels of 25 or 75 ppm (Rampy, et al. 1977, McKenna,
st al. 1980) and one via drinking water at nominal doses of 50, 100 or 200
Bg/L (Rampy, et al. 1977, Quast, et al. 19831). 25 ppm was considered by
the investigators to be a LOAEL in the formar study and at 50 ppm in the
drinking wvater study. Using the LOAEL of 25 ppm from the inhalation
study, the commanter suggested an ADI of 0.68 mg/day and an AADI of 0.068

mg/L, if 20% contribution from drinking water were assused.

Rumnu :

EPA agrees that the toxicological evidence does not warrant classifi-
cation of this chemical as a carcinogen. EPA has classified 1,1-dichloro-

ethylena in EPA's Group C ("possible” human carcinogen) based upon the
mutagenic potential of the compound, the results of mouse and rat inhalation
data and the compounds's structural similarity to vinyl chloride.

Por derivation of an ADI for noncarcinogenic effects, the Agency used
the data from the drinking wvater study. The drinking water study is used
instead of the air study, as drinking water studies are generally more

‘appropriate for calculating drinking water ADIs. In this case, a drinking

water study ia available and the LOAEL from this study is vary closs to
the LOMEL from the air study. Using the Agency's calculations, the ADI
was derived at 0.7 mg/day wvhich yielded an AADI of 0.070 mg/L, assuming a
20% contribution from drinking water. This AADI is essentially identical
to the commenter's AADI, )

Comment :
The occurrence data shows 1,1=dichlorcethylens to be thse least common
(considering 1,1,1=-trichloroethane, msthylene chloride and 1,1=dichloro-

ethylens) of these three compounds in drinking water. Therefore, questions
may ba raised concerning the need for an RMCL for this compound.
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2.

Easponse:

EPA 414 not propose an RMCL for methylene chloride (dichloromathane)
in this phase of the Revised Ragulations dne to probless with the quality
of the available occurrence information and insufficient toxicological
information. This cospound will be considered in a later phase of the
Revised Regulation. An RMCL was proposed for 1,1,1=trichlorcethans based
upon non=carcinogenic effects because questions wers raised concerning the
latest biocassay data on the compound. Tha RNCL is based upon the most
current valid data for the compound. An RNCL was propossd for 1,1=dichloro=
ethylsne based upon the compound’s possible carcinogenic effects and non=-
carcinogenic effects.

P~DICELOROBENZENE
Commmant:

The reference to Girard, et al. (1969) should be daleted or modified
to accoomodate for the possible coincident axposure to other compounds.

"‘“ﬂ'_'.‘ ]

The summary refersnce (Page I-2) to the Girard study has been modified
to add a sentence reading: “In three of thosa cases, it is likely that
the individuals vere exposed to other compounds as well. Thus, from this
study it is not possible to state with any dagree of certainty that there
is a link hetwesn DCB exposure and the disease state.”

Commant ;

The discussion of anemia !ol.lowiné DCB exposure should ncote that the

observed cases of anemia were induced only after larga exposures and vers
reversible.

Ralggnlc H

The Summatry referance to this effect (page I-3) has been wndified to
include the following sentence: “These cases raflect exposurs to signifi-
cant amcunts of -the agent. ¥When exposurs vas curtailad, there appsared to
ba recovary.®
Coumant

Commenter claims that the Summary statement which states that granulo~
cytopenia is a precursor to leukemia (page I-5) is unsound and suggests
that this relationship is entirely speculative. They provide undocumented
inforpation to substantiate their balietf.

RuEnn ]

Since, at the moment, EPA does not have the primary references to
support the gtatemsnt in the Criteria Documant, it has been removed from
the document.
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4. Commant &

The commenter addressses the section in the document that states
that the saximnm tolerated dose (MID) may not have been reached in the
bicassay with o-DCB. The commentérs assert that the NTP Board of Scien-
tific Counsalors, in its public review of the biocassay, felt that the

dosing regimen was adequate.

Mlm. L]

The purported view of the Board of Scientific Counselors has not been
documented as being other than that which appears in the draft report.
The draft report states that the MID say not have been utilized. The ODW
Health Effects Criteria Document will be modified to make it clear that it
is the NTP's draft report opinion that was described in the document, and
wvhen a final report on the bicassay becoses available, any change in
opinion will be duly noted.

S. Cooment :

The commenter mentions that the document should be altered to reflect
the existance of teratogenicity studies for o~ and p-DCB that were conducted
by the Chlorobenzane Producers' Association.

nolm. {] *

Thesa studies have been acquired from the Office of Toxic Substances
and are dsscribed in detail in thwe Final Health Effects Criteria Document.

6. Commant :

The commenter refers to the Summary statement (page I-1) that suggests
that increasing use of o= and p~DCB as deodorizers will lead to increasing
amounts being present in waters in the future.

R‘lzonl. t

As the commenter points out, these chemicals have been used for this
purpose for many years, and yet, the concentrations found in waters have
been small. The santence in the document has been modified to read: "The
use of o« and p=DCB as deodorizers in industrial waistewaters and toilet
bowl waters would suggust that thezre is a potential for these substances
to be found in water, particularly surface, around the country."

7. Commaant :

One commenter criticized the derivation of the RMCL for p-dichloro-
beanzene based on data identifying the NOAEZL from a subchronic study
stating that the exposure duration is too short for defining a “safe”
level for possible lifetime exposure. Their concern was based upon two
sources of information: (1) NAS's reiteration of an ADI of 0.0134
mg/kg/day and (2) the report about the threshold odor concentration of

0.03 lg/L-
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Rueelo 3

The Agency feels that the use of the particular study described was
appropriate for the generation of the ADI, AADI and the RMCL for p-dichloro-
benzene. To accommodate for the possibility that effects may ba seen
after lifetims exposure at doses that in the subchronic study wers without
effect, an extra uncertainty factor of 10 was applied to ths data.

The Agancy disagrees that the NAS (1983) reassessmant of an ADI, etc.
for p=dichlorcbenzens is the correct cne. Their assessment was based upon
the 1956 Bollingeworth study which smployed thres gavage doses, each an
ordar of magnitude apart. The %0~day study which the Aguncy esployed in
dariving the RMCL used five treatment doses, over & pnarrower range. In
the Aguncy'’s judgmant, this study better defined the highest WOAEL.

It is agread that if p~dichlorobenzane actually wvere present in the
drinking water at levels near the RMCL, the water would not bs aesthetically
pleasing to the consumer. At this time, howevar, EPA's first priority is
to set revised primary drinking water regulations; sacondary drinking
water regqulations will be updated later.

Coament :

There is no nesd for an RMCL for p~dichlorobenzane because the compound
is not generally present in drinking water at significant concentration
levels or at levels to which significant populations are exposed. Even if
the compound was datected in drinking water, the proposed RMCL is far in
excess of any concentration level at which the compound has been found in
drinking water. Thus, there is 20 need for the costly monitoring and
recordkeaping raquirements to be imposed as part of a national standard.

Rllgggg.:

EPA agress that the frequency and levels of detected contaminants
are quite low, howaver, since the contaminant may have an adverse effect
on health and has been detected in drinking water, EPA believes that a
standard is appropriate and consistent with Congressional intent. 1In
addition, it may now be occurring at higher levels in systams that were
not sampled by EPA or the Statas; it may also occur at higher levels in
the future. EPA rejects the notion that a contaminant sust be detected at
levels which are likely to cause adverse health affects before a regqulation
is justified. The SDWA endorses a protective philosophy which EPA is
isplementing through regulation of contaminants such as p-dichlorobenzens. -

Commant :

The NOMS survey, GWSS, and NSP surveys used for exposurs estimates of
pDCB were not made available for outside review or commant; it is therefore
impossible to svaluate the accuracy of EPA's exposure estimates.

R.lzﬁ_l-!_l.t

All EPA surveys were available for ocutside review and comment before
the proposed rule and were included in the rulemaking record available to
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the public. In addition, the data from these surveys have been summarized
and tabulated in the individual Occurrence documants on each chemical.

10. Commant:

The following comments wers made concerning specific studies cited in
the draft Critaria Documsnt:

. On page I=4, line 6, the dose reported for the Varshavskaya study
‘'should be 3,220 mg/kg. At line 10, the reference to 2 cc/m? is an
inappropriate description of atmospheric concentration. It would be
more appropriate to refer to mg/L or mg/m3.

. The description of the Varshavskaya study at V=10 and V=11 should
state data in terms of mg/kg rather than mg/L.

. Table VIII-1 should be revised to reflect that the LDgys for the
Varshavskaya study wers stated in mg/kg.

. The Burstone (1965) citation is not listed among the references. It
is, therefore, impossible to evaluate the claim that tissue DPN, TPN,
glucose=6-phosphate and alkaline phosphatase activity is indicative
of carcinogenicity.

. The description of the Guerin and Curzin (1961) data at V=58 should
be supplemented with the scores for control mice.

RnEnu H

All of the above cited studies have been removed from the Final
Critaria Document for the following reasons:

The Burstone (1965) study inadequately supports the claim that snzymes
assessed in the Varshavskaya study are indicative of carcinogenesis; the
Guerin and Curzin (1961) study is a short-term skin test which does not
adequately characterize the carcinogenic potential of dichlorcbenzene, and;

there is inadequate information in the Varshavskaya study to convert LDggs
from ng/L to mg/kg. Elimination of these studies does not affect the
conclusions in the Criteria Documant.

REVIEW OF P-DICHLOROBENZENE HEALTH ASSESSMENT DOCUMENT

A commmnter submitted a detailed review of the Health Assesamant
Document for chlorinated benzenes (External Review Draft, May 1, 1984).°
This document has since been reviged and finalized; however, some of the
issues are still relevant to the final RMCL for p-dichlorobenzens. A
sumpary of the issues relevant to the current rulemaking and EPA responses
follows. (Comments 11 through 29)

11. Comment:

Each of the chlorobenzenes is quite distinct from other chlorobanzenes
in use, in environmantal properties and effects and in toxicologic effects.
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Any assesssent of these chemicals must clearly differentiate among the
sevaral compounds that have been considared in the EPA draft.

Rnanu ]

EPA agreas and the Criteria Document for o~dichlorobenzene, m=dichloro-
benszans and p~dichlorobenzens considsrs each of the isosers as a distinct

12. Cosmant:

It is an error to contend that all chlorobanzenes bicaccumulatse in
animal and human tissues from ambient air, water and food. EPA cannot
conclude that the lower chlorobenzenes accumnlate and persist on the basis
of partition coafficients. The EPA Draft should limit {ts conclusions to
those chlorocbenzenes that are preeant.

Rllmg_l. 3

The Criteria Document states that the ortho= and pars-dichlorobenzenes
have besn shown to be quite lipophilic, and can be expected to bicaccum~=
late in tissues with high fat content during prolonged, continuous sxposurs.
para=Dichlorobanzene has been detected in human adipose tissue and all
threa isomers have been detectad in blood. The Criteria Document only
addresses the dichlorcbenzenes and thus does not eddress the relative .
persistence of all the chlorinated banzenes.

13. Cosmant:

Several specific comments wers provided concerning production data
from the chlorinated benzenes such as incorrect descriptions of the pro-
duction of the compounds and problems with tables.

Rasponse:

These compents are not directly applicable to the RMCL proposal. The
discussion in the Criteria Document on production data states, "only two
U.8. cospanies produce m=dichlorobenzene and in 1974, 31,000 pounds were
imported.”

14. Cosment:

The Environmental Transport and Pate chapter overlocks Monsanto data
on biocaccumlation and photogradation. In addition, the chapter postulates
that chlorinated compounds are likely to be resistant to bioctransformation.
This is not demonstrated in the data which show lower chlorobenzenes exhib-
iting relatively rapid biotransformation.

R.lmnll H

The focus of the Criteria Document {s upon the health effects of the
dichlorobenzenes and thus only minimal data on the environmental transport
and fate were included in the document. The Criteria Document did not
diacuss snvironmental biotransformation of the chlorinated benzanes.
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Comment:

Throwgiout the ecolecical etfects section, the report states that
chlorobenzenes are toxic or have adverse effects on reproduction of
invertsbrates ano rish. Most chemicals have these properties at some
concentration. No attenmpt was made to put the toxic effects in perspective.

Response: o

These comments are not applicable, as the Criwria Document discusses
health effects in animals and humans and not ecological effects,

Comment:

Detailed comments were provided on monochlorobenzene,

Response:

These corments are not applicable as the (riteria Document deals with
the dichlorobenzenes and not the monochlorobenzenes,

Comment:

The description ot the Hawkins, et al, (1980) rat study reveals that
the data do not support the conclusion drawn by EPA. The Agency cannot
conclude that "1 ,4-dichlorobenzene appears to be well absorbed,” on the
basis of a study in which no quantitative measures of absorpuon were
attenpted.

Response:

EPA agrees; however, the (riteria Document does not include this
conclusion., The Hawking, et al. study described the tissue distribution
of p~dichlorobenzene in adult female rats following inhalation, oral or
subcutaneous exposure. This study showed that most of the 14C activity
(91-97%) was eliminated in the urine within five days after cessation of
exposure , while small amounts were found in the feces and expired air.
Abcut 50-60 percent was excreted in the bile during the first two days,
supgesting reabsorption in the enterchepatic circulation.

EPA agrees that it is not possible to conclude that the compound was
*well absorbed” on the basis of this study alome, Since there have not
been studies reported which determine the percentage of a dose of dichloro-
benzene absorbed following oral or inhalation exposure, EPA is basing its
assumed absorption of p-dichlorcbenzene (100% from oral exposure and 60%
fram inhalation exposure) upon the absorption characteristics of benzene
ana the smaller chlorinated ethanes arxi ethylenes (Astrand, 1975; Dallas,
et al., 1983). This is reasonable based upon the similar molecular weights
of the compounds and the fact that there does not appear to be any reason
why the absorption characteristics would be markedly different between -
benzene and these compounds,
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21.

Commant :

It should be observed that the metabolism data generated by dosing
the animals with dichlorobenzenes in oil may have been affected by the
vehicle. Studies have shown that oil affects metaboligm.

Rasponge:

The commenter did not cite any studies or explain how oil might have
affectad matabolism or EPA's conclusions. Therefore, EPA cannot fully
address the commant. However, EPA is basing its conclusions on metabolism
on studies in which p=dichlorocbenzane was sdministared through inhalation,
oral and subcutansous sxposurs. EPA is unawsre of any studies suggesting
that oil has affected the results of studies on dichlorobanzene; however,
since EPA is not relying totally on corn oil studiee, the conclusions
would not change even if this were shown to ba the case.

Commant :

It should also be noted that, like monochlorobenzene, dichlorobenzenes
do not biocaccumulate but are instead rapidly biotransformed and eliminated
(Hawkins, et al., 1980). ‘

Rasponse:

There have not been studies reported vhich dstermine the percentage
of a dose of dichlorobenzene absorbed following oral or inhalation exposure.
(Sae Commant/Response 16, above.) However, p-dichlorobanzene has been
shown to accumilate in human blood and adipose tissue (Morita and Ohi,
1975; Dowty, et al., 1975). :

Comment :

Mention of the lethality of dermally applied 1,2-dichlorcbenzene in
the Reidsl (1941) study is not meaningful without a description of the
mathodology, the dose applied and the degree of lethality. Without such
information, thers are too many unknowns to conclude anything substantive
about the study.

Response:

The Reidel (1941) study is not discussed in the final Criteria Docunment
since dermally applied 1,2-dichlorobenzene is not directly relevant to the’
possible health effects of the compound through drinking water.

Comment :

It is stated that 1,2-dichlorobanzene is more active in its liver
toxicity and protein binding than {s 1,4-dichlorobenzene. However, the
last line of the Summary discusses this activity for 1,4=-dichlorobenzene
only, suggeating that 1,4-dichlorobenzens is quite active, while 1,2~
dichlorcbenzens is less so. In fact, Tables 8-4 and 8-5 show .that neither
compound is very active.
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23.

. 2‘.

Ras 8 ¢

This cosmsnt addresses the relative liver toxicity and protein binding
of 1,2=dichlorobenzens (the ortho=-isomer) versus 1,4-dichlorobenzene (the
para-igsomsr). Por the purpose of this rulemaking, only p=dichlorobenzene
is being addressed and thus the relevant issue is the liver toxicity and
protain binding of the para~isomsr. p=Dichlorobensene has been shown to
exhibit histological alternatives in the liver in rats by gavage (Battelle-
Columbus, 1978a, b; 1980a, b) and histopathological changes in the liver
in inhalation studies (Bollingsworth, st al., 1936). -

Commant

The summary of epidemiologic data notes that the data are insufficient
to evaluate dose-response relationships. This conclusion suggests that
the epidemiologic data are sufficient to evaluats general toxicolegic
relationsips. In fact, the data are limited to case studies in which
axposures weare mixed with other chemicals. It is thus uncertain whether
the effects notad wars related to dichlorobanzene exposure.

Response:

EPA agrees that the human data are limited to case studies in which
other chemicals may have been involved. Thus, EPA is not basing the RMCL
upon human data but is baaing it upon animal data.

Commant t

The alleged associations between dichlorobenzenes and blood=forming
tissue toxicity and between 1,2=di{chlorobenzene and chromosomal alterations
in humans must be questioned on several grounds. PFirst, there is no valid
experimental evidence that chlorobanzenes have mitagenic/clastogenic
activity in test systems relevant to mammals. Indeed, & bone marrow
chromosomal test in rats was negative. Second, the activities described
are those expected for benzens which may have been a factor in many of
thess observations. Third, the recant NTP subchronic and chronic test in
two species failed to demonstrate effects on the blood-forming tissues.

Rasponse:

BPA agrees that exposure to p~dichlorobenzene has not been shown to
result in blood-forming tissue toxicity and thus liver toxicity and not
blood=forming toxicity was used as the endpoint in the darivation of the
RMCL. With regard to the association batween p-dichlorobanzene and
chromosomal alterations in humans, the data indicate that pxdichloroben-
zene is mutagenic in certain of the test systems, such as its ability to
interact with and damage bacterial DNA in the E. coli 4i{fferential toxicity
assay systeam. No evidence of mutagenic activity in animals has been
publighed.

Comment :

Table 8-5 claims that the Domenjaz (1946) inhalation study used a
dose of 105 mg/m3 of 1,4-dichlorobenzene. Such a high concentration
would be almost impossible to generate in an inhalation chamber.

II-41

cMA 053137




25,

26.

27.

Response:

This comment is not relevant as the Domsnijaz (1946) etudy is not
discuased in the final Criteria Documant.

Comaent :

The observation that the dichlorcbenzenes have not been extensively
studied for mutagenic activity is inaccurats. EPA overlocked the unsched-
uled DMA synthesis assay and the cell transformmtion assay performsd by
Williams, et al. All tasts reported that the dichlorobansenes ware without
mtagenic activity.

Responsge:

The mutagenicity data on p-dichlorobenzsene has shown mixed results,
damonstrated as follows: p-Dichlorchanzens has been showm to induce
abnormal mitotic division in plants and to increase the frequency of back
sutation in the fungus, Aspergillus nidulane (Prasad and Pramer, 1968;
Prasad, 1970). The compound was not mutagunic when tested in a culture of
histidine-requiring mutants of Salmonella typhimurium or {n the E. coli
WP2 system (Anderscn, st al., 1972; Anderson, 1976; Sismon, et al., 1979).
p-Dichlorobenzene has not been shown to be sutagenic in animals (Anderson,
st al., 1976; Anderson and Hodge, 1976).

¥

Comment : )

The EFPA Draft contends that the NTP rat study om 1,2-dichlorobenzene
was not conducted at an appropriately high dose level (120 mg/kg) and that
the bicassay may not have been sufficiently sensitive to dstect potential
carcinogenicity. This i{s not a supportable contention since the NTP Board
of Scientific Counselors indicated that the dose selection was appropriate.

MIEIO ]

This comment is not relevant since the 4raft report of the results of
the NTP studies with 1,4-dichlorobenzene (para~) has not been made available
as yet. EPA will not make a final assessmant of the compound's carcinogenic
potential until the results of the study becoms available.

Comment :

The EFA draft notes that no data on reproductive or teratogenic
effects vere available for review. It should note that teratogenicity
studies on monochlorobanzene, 1,2~dichlorobenzene and 1,4-dichlorobenzens
have been performed by the Chlorcbenzene Program‘Panel and the results
have been subnitted to the EPA Test Rules Development Branch.

Rnlzgnlo L

EPA has cited several teratcgenicity studies in the final Criteria
Document (Hodge, et al., 1977; Hayes, 2&:]_.., 1985; Hayes, g_gg}_.. 1982) .
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29.

H.

1.

2.

Corment:

The EPA draft should be revised to delete repeated references to
bicaccumilation as there are no available data that demonstrate bioaccumu-
lation in human tissues,

Response:

p-Dichlorobenzene has been shown to accumulate in human blood and
adipose tissue (see Comment/Response 18, above). .

Comment:

specific comments were submitted on the trichlorobenzene, tetra-
chlorobenzene , pentachlorobenzene and hexachlorobenzene chapters.,

Response:

These comments are not relevant to this rulemaking since they do not
discuss p-dichlorobenzene. )

TREATMENT FCR CONIROL OF VOCs

These comments are beiny addressed here as a courtesy to those who
commented and as a further explanation of the basis for EPA's proposed
MCLs. Final comments and responses will be provided when the MCL is
promulyateq,

Comrent:

A treatent device, consisting of a combination of ozone and ultra-
violet light, will significantly reduce concentrations of VOCs. (Commenter
provided promotional material on the device.)

Resmnse H

This material does not directly impact the RMCL and thus will not be
addressed in this package., EPA will consider this material with the MCL
proposal . coments.

Commen t s

Granular activated carbon (GAC) units or systems using reverse osSmsis
and activated carbon are effective point-of-use devices and should be -
considered generally available technoloygy (GAT) by EPA. Point-of-use
treatment presents a cost-effective and reliable alternative to central
water treatment for remwal of VOGS in drinking water,

Response:

EPA agrees with this comment and is considering authoriziny point-of-
use treatment devices under certain circumstances. See the Fed ral Register
M. Preposal for a further discussion of this issue,
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3. Comment :

VOCs should be controlled at the source, not at the tap. There are
problems with various treatment techniques for removing VOCs; GAC only
veakly removes VOCs and air stripping of VOCs is unfeasible.

Response:

EPFA agrees that VOCs should be controlled at the source and is working
through a variety of programs to control their releases. However, bacause
they are not always controlled at the source, drinking water systems must
treat the water they serve. GAC is effective for the removal of all VOCs
to lov levels except vinyl chloride. Aaration is also an effective
treataant sethod.

r

4. Comment

EFA should provide performance standards to mset the statutory
requiremsents of the SDWA, allowing utilities in cooperation with the
primary agency to select the most effective treatment process. Treatment
techniques are extremely site specific and effectivensass is dependant on
numercus factors.

Response:

The definition of "performance standards® is unclear, but EPA is
setting MCLs to meet the requiressnts of the SDWA. EPFA agrees that the
effectivenass of treatmant techniques is dapandent on numerous factors.
EPA does not intend to require any system to use special treatment tech-
niques to control VOCs; systems may select treatment techniques that are
efficient at the specific site.

Se Commant :

The level of contaminant removal should be a function of the cost-
effectiveness of the removal technology. Incremsnts of VOC removal should
be cowpared to incremental increases in trsatment cost for setting the M(L.

Mlm.i

EPA agrees that the level of contaminant removal should be a function
‘of the cost~effectiveness of the removal technology and has examined
incremsntal increases in treatment costs for setting the MCLs (see the

Paderal Register MCL propasal).

6. Comment 3

A limit of technology or limit of detection approach to setting the
MCLs should be used, not an approach based on quantitative risk assassment.
GAC can bring the concentration of most VOCs down to 0.1 ppb or the limit
of detection and thus taechnology availability is not a limiting factor in
setting the MCLs.

IX=-44
CMA 053140

EEE—— T TR



7.

1.

Rnann 3

EFPA agrees that a limit of technology or datection approach should be
used to set the MCLs and has applied this approach in the analysis (see
the Fedsral Register MCL Proposal). EPA also agrees that technology
availability is not a limiting factor in setting the MCLa.

Comment :

Biological degradation, osonation and reverse osmosisa are practical
and cost-affective tschnologias for VOC removal.

i

Rasponse:

EPA feels that insufficient data are available to analysze the tech-
nologies of biological degradation, ozonation and reverse osmosis for
practical application and cost-effectiveness. The cuxrent literature
does not support the claim that these technologies are practical and
cost=effective. Thare are indications that natural biological activity
may convert one VOC to another (i.e., trichloroethylene to vinyl chlorids)
which must be considered in an evaluation of biological degradation as a
treatasnt technology.

COSTS OF TREATMENT

These commants are being addressed here as a courtesy to thoss who
commented and as a further explanation of the bagis for EPA's proposad
MCLs. PYinal coemsnts and responses will be provided when the MCL is
promlgated.

comment !
L "

Operating and maintenance costs, as well as capital cost, should be
conpared in any table comparing costs of alternative treatment methodel-
ogies. This appears to be missing in Table 8 in the June 12 PR Notice.

Rasponse:

EPA agreas that operating and maintenance coats should be factored
in an analysis of treatment methodologies. This was included in Table. 8
(P. 24349) in the calculation of unit cost (cents per X gallons) even
though the annual operating and maintenance costs wvere not presented in
the table.

Copment : *

The estimates of cost of GAC and aeration should be substantially
higher than those developed by EPA and presented in the Paderal Register
Notice. .
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Thare are several reasons for the differsnces in cost. For aeration,
the cost for buildings and pumping facilities were added to the commanter's
cost, but were not used in developing EPA's cost. The operating and mainte-
nance cost is very sensitive to the electric powar rate. The commenter's
rate is 3$.10 per KWH while EPA used & rate of $.07 per XNH. The coumsnter
included the cost of replacing the well pumps which may not always be
necessary and was not includad by EPA. In addition, the cosmenter's design
is based on treating average daily flow, but actual flows are one-third of
this. This results in the capital portion of ths rate appearing three
times higher than if design flow ia used in the denominator. For GAC, the
commsntar's design is based on treating average dally flows, but actual
flows are approximately one=third of this. The commanter’'s equipmant
costs are high compared to EPA's estimatas. One major expense in the
compentexr's system is a backwash recycling system, while the EPA cost
estimate assumed discharge to a sewer. KEPA feeals that this recycling
system is probably not cost-effective considering that backwash occurs for
10=15 minutes evary 39 days. The electric power cost assusmption used by the
commenter-is $.10/XWH versus $.07/KWH used by EPA. The cosmanter assumnas
a GAC cost of $.40 pear pound versus $.50 par pound assused by EPFA. In
addition, the commmnter shows cost for replacing well pump and motor.

EPA's costs do not include this assumption, since existing well pumps and
motors would likely be suitable.

Comment :

Cost of treatment may come down a-u to development of nev technologies
and increased utilization of existing techniques.

R.lgo__nll H]

EPA agrees that there is a logical basis to the assumption that costs
of contaminant removal may coms down due to development of new technologies.
However, there is no direct evidence to support this conclusion and EPA
must consider the current costs of technology in the development of MCLs.




IIT. SUMMARY OF COMMENTS AND EPA RESPONSES TO THE JUNE 12, 1984 RMCL PROPOSAL:

A.

1.

ADDITIONAL TRCHMICAL ISSULS
STRENGTH OF EVIDENCE OF CARCINOGENICITY

Comment

EPA should not refer to a substance as "almoat®™ an IARC Group 2B and
use this as a basis for regulation. 1In addition, if major new data have
besn developed since the last IARC reviev and EPA reclassifies a substance,
the evidence and reclassification should be reviewed by BPA's Science
Adviasory Board.

Sasponss:

EPA's Science Advisory Board reviews major nev information on chem-
icals and has reviewed EPA's classification of several of the VOCs based
on carcinogenicity. EPA agrees that a substance should be placed into an
IARC category based upon the best available scientific information.

Commant :

Distinguishing between carcinogens on the basis of mechanism is not
warranted by the scientific information at this time. This is demonstrated
in the following attached article, Fredarica Perera. The Genotoxic/Epigen-
etic Distinction: Ralevance to Cancer Policy. Environmental Research,
Volume 34, 1983.

A sumpary of this article follows:
AUTHOR'S ABSTRACT:

Should federal agencies use separate, less stringent guidelines
for regqulating epigenetic or nongenotoxic carcinogens on the
assumption that thresholds are likely to exist for these agents?
This article reviews recent ini{tiatives by the Environmental
Protection Agency that either propose or informally adopt this
approach in light of responses from the scientific community and
4 review of the recent literature. Relevant background is pro~-
vided by current ressarch concerning the role of chromosomsl
damags and oncogene activation in carcinogenesis along with
findings that classical promoters or “epigenstic” agents can
induce both DNA damage and chromosomal rearrangements. The con-
clusion is that such a revision of cancer policy is not now
supported by available scientific data concerning chemical
carcinogenesis.

"Genotoxic®” may be broadly defined as "having the potential to
cause a heritable change in the structure or sequence of the
genetic material at the level of the nucleic acid, the gene, or
the chromosome. A distinction can be made between "direct”
genotoxicity (in which the parent compound or its metabolite
interacts with the genetic material) and “indirect"™ genotoxicity
(in which the actual damage is inflicted by a reactive agent or
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factor induced by the genotoxin). "Epigenetic" may be equated
with "nongenotoxic.”

AMPLIFICATION:

Attenpts to distinguish types of carcinogens have important
implications for regulation of these agents. The concept of a
clear distinction between epigenetic and genotoxtic agents could
affect the interpretation of experimental data with these
results:

1) Reconsideration of linear extrapolation of dose-
response curves, and new emphasis on thresholds and
*hockey-stick type" curves.

2) Strengthening the idea of reversibility of activity
below a certain threshold level, because of the
mechanisms of epigenetic activity (tissue injury,
imunosuppressive effects, etc,)

3) Reinterpreting curves on the basis that “the carcino-
genic effect in experimental animals was likely to be
secondary to physiological effects triggered only at

high levels.” '

Proponents of the distinction have classified many important
chemicals as epigenetic, These include asbestos, the insecti-
cide permethrin, formaldehyde, diethyl stilbestrol (DES), and
others,

With reyard to . its effect on regulation, the arguments for and
against the distinction came t a head in the Comrents on the
Praft Carcincgen Assessment Group Proposal (EPA, 1982). “"while
there was some gqualified support, the majority were negative on
the yenotoxic-epigenetic reyulatory distinction.”

A large body of specific information is cited to show that the
distinction should not be used in developing regulations,

With regard to the mechanisms of carcinogenic action, the geno-
toxic and epigenetic mechanisms are not mutually exclusive.

"It may be preferable, therefore, to think of the carcinogenic
process as conprising three general stages—initiation, promo—
tion, and pragression—each involving a variety of mechanisms,-
both genetic and non-~genetic.”

Response:

EPA agrees with the substance and conclusions of this article that
there is insufficient scientific basis to distinguish classifying chemicals .
as genotoxic or nmon-genotoxic carcincgens. As explained in the final rule
preamble, EPA is classifyiny chemicals according to the strength of evidence
of carcinogenicity amd is not classifying chemicals according to mechanism,
(See Comment/Response = 1.D.1).
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B.

1.

MOUSE LIVER TUMORS

Conmant :
i ——

Mouse liver tumor data are inadequate to serve as the basis for a
meaningful quantification of human cancer risk. The report by the Inter-
national Expert Advisory Committee to the Nutrition Foundation entitled
"Phe Relevance of Mouse Liver Hepatoma to Euman Carcinogenic Rigk"™ confirms
this view. The following is a summary of this report:

The cosplexity and aifficulty of identifying and classifying
liver tumors in mice ars clearly displayed. Thess tumors occur
in several forma, both benign and malignant, with various sub-
divigions. Classification dapends largely on morphology.
Punctional criteria also apply, including effecta on enxzyme
reaction and other chamical rsactions. Types of biological
bahavior used as criteria {nclude invasions of adjoining tissues,
Retastases, and growth of transplants.

The report enumsrates factors affecting the incidence of tumors.
These include genetic factors (with wide variations among strains),
dietary and related factors, sex and sex related conditions, and
age. In one instance, a laboratory=-to-laboratory variation vas
reported for spontanecus hepatomas in the sams strain of mice.

One special difficulty with the use of mice in assays is the
large number of spontanecus neoplasms observed. Morphological
differences batween spontanecus and induced neoplasss occur in
some cases and not in others. The variation of types of spon-~-
tansous tumors occurring in different strains of mice is complex.

Wwith respect to tests on suspected carcinogens, one instance is

reported in which differant agents produced quite differant
distributions of the various typs of tumors.

A broader view is provided by the National Cancer Institute
Bicassay results for 85 chemical agents. A tablulation shows
the occurrence of cancer types (liver and non-liver) for differ-
ent sexes and for different animal species (mice and rats). The
occurrences for different chemicals are widely distributed
batween cancer types and between species. They are less widely
digtributed for sex, within each species.

These considerations lsad to a cautious conception of regulation.
"Prom a requlatory point of view, caution is necessary in making
judgments based upon tumor pathogenesis alone, since we 40 not
have a full understanding of carcinogenic mechanisms.” Patently
genotoxic chemicals should be strictly regulated. “"Lass concern
is warranted in the case of chemical induction of tumors only in
mouse liver, particularly if the tumcrs are benign necplasms,
that are associated only with high exposure levels that produce
additional bioclogical effects such as chronic tissue injury."
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c.

1.

However, a mre conservative course would be warranted when
additional toxicological data suggest an increased potential for
human risk.

Response:

EPA’s policy regarding mouse liver tumors and their relation to human
cancer risk is discussed in the Federal R Register Final Rule (Appendix A).
EPA agrees with the report that “caution 1s necessary in making judgments
based upon tumor pathogenesis alone, since we do not have a full under-
standing of carcinogenic mechanisms.“ EPA also agrees that less concern
is warranted where a chemical induces tumors only in mouse livers and that
a more conservative course is justified when other tnxioolog:.cal data

suggest carcinogenicity.
Conments

The work of Roe and others (Proc. Nutr. Soc. 40:57, 1981) cemon-
stratad that ad libitum feeding substantially affects the hormonal status
of rodents and produces highly statistically significant effects on sur-
vival and on several varieties of spontanecus tumrs. In one instance the
cruwde incidence of SPF mice with liver tumors was reduced from 14% in
mles fed ad libitum to 2% when fed on restricted diets. Lung, pituitary
and lymph ar thynus tunors were correspondingly reduced. Therefore, liver
tumors in mle mice who have a substantial spontanecus incidence of such
tuors should not be the sole basis for assessing potential carcinogenicity.

Response:

This comment concerns the weight of evidence issue on mouse liver
urors, including conditions under which mouse liver rumors along with any
other evidence for carcinogenicity are interpreted as either sufficient or
limited evidence for carcinogenicity, as discussed in EPA's Proposed
Guidelines for Carcinogen Risk Assessment (49 FR 46294). In such a case,
EPA looks carefully at short-term test results and does not rely only on
liver turors in mice with spontaneocus incidence of such turmors, The
commenter cites evidence for reduced formation of spontanecus turors in
mice fed restricted aiets as opposed to ad libitum diets. EPA agrees that
caloric intake could play a role in the occurrence of tumors. However,
the Agency does not believe that there are sufficient data at this time
incorporate this parametsr into the Agency Guidelines for Carcinogenic Risk
Assessment, Since ad libitum feeding is the usual procedure in carcino--
genicity studies, and until more data consisting of comparisons with ad libicur
ard restricted feediny become available for consideration, EPA will continue
to weigh evidence for carcinogenicity as stated in the guidelines mentioned
above .

AADI APWROACH

Qdrmrents

The development of RMCLs for nom-carcinogens hased upon human epidem-
iology or animal studies to determine the "no ffect® levels for chronic
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Thece is, however, a constant need to reviev and revise the no-cbserved-
adverse~sffect level (NOAEL) for each compound regulated.

Rasponse:

EPA agrees that the NOAELs for sach compound regulated should be up-
dated as new information becomss available and EPA plans to continually
reviev the scientific literaturs and update the numbers, as needed.

Cammant :
——

Wa can certainly agree that for compounds where human ingestion
atudies have been used to determine the NOALL, the use of an uncertainty
factor of 10 may be well justified. There is, however, significant ques-
tion as to the need for a safety factor of 100 vhere long-term animal
studies have been used and of 1,000 where inadequate animal studies were
used as the basis for determining the NOAKL.

Rasponse:

EFA bases its uncertainty factors upon the MAS guidelines (Drinking
Water and Health, Vol. I, 1977) which state that an uncertainty factor of
10 should ba used with valid results from studies on prolonged ingestion
by man; an uncertainty factor of 100 should be used with wvalid results of
long-tern feeding studies on experimental animals in the absence of human
studies; an uncertainty factor of 1,000 should be used with scanty results
on exparimental animals. EPA believes that these uncertainty factors have
been protective in the past and adequately account for uncertainties in
the data. According to the NAS, "When the quality and quantity of data
are high the uncertainty factor is low and when data are inadequate or
equivocal, the uncertainty factor must be larger.” (Drinking Water and
Health, Vol. I, 1977! P- 804.)

Comment :

In deriving RMCLs, EPA should consider all potential routes of human

.exposure to volatile organics via drinking water, and routinely include

these factors in their calculations of AADIs. Based upon Dr. Brown's
paper, an additional reduction of at least 50¢ after the 80% reduction
fecomended by the NAS, would appear to be indicataed.

The following is a summary of Dr. Brown's paper (Brown, st al. 1984
The Role of Skin Absorption as a Route of Exposure for Volatile Organic
Compounds [VOCs] in Drinking Water. Amsrican Journal of Public Health,
Volume 74, No. S):

Contaminants in drinking water ‘may operate through avenues other
than ingestion, in particular through skin absorption.

The authors analyze literature data on skin absorption for
aqueous solutions of ethylbenzene, styrane, toluene, and xylens.
They uae Fick's Law to extrapolate absorption rates to the low
levels which could be present environmentally.
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The authors procesd to calculate total quantities of the hydro-~
carbons absorbed from very dilute solutions by adults and chila-
ren under various assumad conditions of exposurs (in bathing and
swimming). Using these results together with reasonable esti-
mates of drinking water ingested, they calculate that absorption
can account for 29-91 percent of the total hydrocarbon trans-
ferred. (The high figure is extreme, being based on immersion
of a small child for 1 hour.)

R.IE&II 3

EPA agrees that all sources of hman exposurs to VOCs should be con-
sidered in the calculation of AADIs. Howewver, EPA believes that an 80%
reduction is sufficient to account for other sources of exposurs, includ-
ing {inhalation and dersal exposure. XPA does not balieve that an addi-
tional reduction of at least 50% after the 80% reduction is warranted.

Commant :

For VOCs, by definition, air will be the primary source and even that
acurce {s miniscule by comparison with the waterborne source, even where
air pollution is high. At the highest contamination site recently reportsd
for methyl chloroform in the air (H.B. 8ingh, et al., Environ. 8eci. &

Tech. 16:872, 1982) the conceantration averaged 4 ug/md. If that concen-
tration (f.e., 4 ug/m?) vere inhaled for 24 hours a day it would still
represent under 5% of an RMCL calculated for drinking watar as the sols
source of this material. For the occupationally-exposed working population
this RMCL represents less than 0.003% of the TLV and is insignificant.

Mm. 3

EPA doas not believe that the RMCLs should be set based upon a com=~

parison with the TLVs, for the two values are set based upon totally
different factors. RMCLa are designed to be protective of the entire

population over a lifetims exposure while TLVs are occupational standards
designed to be protective for a particular subset of the population
(workers) over a specified time pariod (5-day work wveek).

Comaent :

The application of the 100-fold factor to the highest no-adverse=
effect dose msasured in animal studi{es to establish ADIs for humans was
one of the key steps {n deriving food tolerances. The expert committees
of the FAQ/WHO believed that a steadfast, indiscriminate use of the 100-
fold factor would not provide due consideratfon to species, strain, and -
sex differences among animals, to variations in susceptibility among -
exposed individuals and inadequate human and animal data, among others
and, thersfore, recommended the employment of a range of safety factors
depending on the quality and nature of the data under review.

nl&.‘ 3

EPA agrees that a steadfast, indiscriminate use of the 100=-fold uncer-
tainty factor is not warranted. XPA believes that a range of uncertainty
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factors, despending on the quality and quantity of the data, should be
applied.

6. Commant

I urge the EPA to re~evaluate its common practice of using safety
factors of 10, 300, and 1,000 steadfastly and should comsider the incor—-
poration of appropriate safety factors based on FAO/WHO recommsndations.

Such an approach would reduce the arbitrary nature of safety factors
thereby lending more scientific support to the AADIs derivation process. -

Rasponge:

EPA accepts the recommendations of the NAS Safe Drinking Water Comm-
ittee (Drinking Water and Health, Vol. I, 1977) and applies uncertainty
factors of 10, 100, and 1,000 as the data indicats. Howevaer, EPA will
apply other uncertainty factors if the data suggest an intermmdiate uncer—
tainty factor may be more appropriata.

7. Commeant :

I believe that the literature contains sufficient inforsation, al-
though not precise, for thae EPA to assass the contribution of inhalation
exposure and, possibly, oral exposures for some contaminants ingtead of
reducing the AADIs by an arbitrary 808 or 99% to establish RMCLs and MCLs.

Ras 882

EPA agrees that for. certain contaminants, information is available on
the contribution frim inhalation exposure. When data are available and
reliable, EPA balieves it is appropriate to factor this into the ADI.
However, EPA does not believe that sufficient data are available on all the

VOCs at this time, and thus believes that it is appropriats to reduce the
AADIs by a set value for these compounds.

8. Commant :

A study suggests that petroleum-product vapor buildup in the bathroom
resulting from volatilization as one takes a shower may be sufficiently high
80 ag to cause or contribute to mucous mssbrane irritation. The predicted
bathroom air concentrations are consistent with those measured in gasoline-
contaminated homes whose residents have complained of headaches and eye,
nose and throat irritations.

hlaﬂ“ 3

EPA agreas that volatilization is one route for inhalation exposure
to VOCs.

9. Comment ;

For acute axposure, the use of low level chemically contaminated
water for showering purposes can generate vapor in the confined area of
the bathroom at levels sufficient to cause or contribute to micous tissus
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irritation commnly reported in affected homes. High tenperatures and
humidity may also contribute to these eftects especially in the bathroom,
For chronic exposure, the use of chemically contaminated water at EPA
recommended guidelines for all purposes in an affected home may result in
inhalation, oral, and derml exposures leading to cumulative doses exceed-
ing EPA's recommended total daily body burdens for an adult and a child.

Response:

EPA does not agree that cumulative doses exceeding the ADI commonly
) occur in homes, However, there is undoubtaddly some exposure through
showering and EPA believes that by reducing the ADI by 80% tw account for
exposures from inhalation, oral and dermal exposure, the public should be
sufficiently protected against all routes of exposure.

10. Comment:

"Non~carcinogens® will have RMCLs chosen by using safety factors
applied to a NOAEL., We question the adequacy of such safety factors in
certain circumstances. Since risk analysis is being applied to “carcino-
gens®, why is a similar approach not taken towards the “non—carcinogens™?

Response:

EPA believes that it is appropriate to assume a threshold approach
for non-~carcinogens and to calculate the RMCLs using safevy factors
applied to a NOAEL. This approach is recommended by the National Acadeny
of Sciences (Drinking Water and Health, Vol, 3, 1980) and by numerous
other scientific organizations. EPA is not using risk analysis to set the
RMCLs for carcinogens,

D. RMOS PR CARCINOGENS AT ZERO

1. ommantc:

Althouyh the health effects work groups studying the drinkinyg water
problem helieved there was sufficient data to cause concern, every group
qualified its recommendation by saying, variously, that the data were
limited, nore studies were needed, and that the difterence between genco—
toxic and nongenotoxic carcinoyens should be addressed by EPA. Until such
questions are resolved by further information, we believe the RMCLs should
not be set unduly low and certainly not at the zero level.

Response:

EPA believes that there are sufticient data avajlable to make a judg-
ment on the carcinogenic and non-carcinogenic effects of the nine VOCs,
Anditional research will add to current knowledge on these chemicals;
however , EPA pelieves that the current data show sufficient reason for
concern over the adverse health effects of the chemicals. (See the RMCL
Proposal tor a discussion of the adverse health effects of the VOCs and
(omment/Response ~ 1.D,1 for a discussion of genotoxic versus non-genotoxic
carcinogens., )
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Commant s

If you mist develop RMCLs, none of them should be 0. The word "none"
would be preferable to using "0". It vould be even bettsr to adopt a
policy which would say "It is the goal of all water suppliers and regula-
tors that thers be no contaminants in the drinking water."

Rasponse;

The commant does not {dentify why this issus is L{oportant or how it
should affect the MCL. The SDWA requires that RMCLs be establighed and
states that an RMCL {s a health goal. EPA recognises that "ncne” is
aquivalent to "sero” and has chosen to use the vord "zero”. While it is
ideal that there be no contaminants in drinking water, soss contaminants
have thresholds for adverse health effects, and {t is important to set
RMCLs that reflect these adverse health effect levels. Carcinogens will
have NCLs of sarxo.

Comment :

Saction 1412(b)(1)(B) of the Safe Drinking Water Act requires the
Administrator to determine the lowest level at which health effects may
occur, plus a margin of safety, in establishing RMCLs. This requirement
sandates a risk assesasment method. Setting RMCLs at tero or at analytical
detection limits would fail to fulfill this statutory requiresent.

Response:

EPA does not agres that the SOWA mandates a risk assesament method.
Using & risk assessment mathod to set a risk level and the RMCL would not
fulfill the statutory mandate that RMCLs are to be sat to prevent adverse
health effects with a margin of safety. The risk calculations consider
levels at which a specified concentration of a chemical results in a
certain excess cancer risk in the population. These risk calculations do
not consider the no-affect level with a margin of safety. Rather, they
approve of some risk and soms projected level of occurrence of the adverse
effect.

Comment :

MMCLs are by defini{tion based on health and safety considarations,
but this approach i{s not based on such considerations. Most compounds
have a concentration beneath which health risks are not identified. Ag a
result, selection of zero for an RMCL would not provide significant addi-
tional protection of health beyond that provided by a higher, finite,.
leval.

R.IEI!I. 3

EPA disagrees. EPA believes that chemicals which are known and
probable human carcinogens should be classed along with othexr carcinogens
which are believed to have no threshold and thus have no safe level of
exposure. As such, selection of zero as an RMCL does provide additional
protection beyond that provided by a higher, finite level.
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8.

Coment:

Setting RMCLs at zero would also present a misleading picture to the
public, since most of the compounds for which RMCLS are currently proposed
are also ingested daily via inhalation, food intake, or smoking. Attenrpts
to reduce concentrations to zero would not necessarily reduce daily expo-

sure to any given compound.

Response:

EFA agrees that most of the compounds for which RMCLs are proposed
are also ingested daily to some extent via inhalation, food intake or
sooking. However, EPA believes that it is appropriate to reduce the intake
ot potsntial human carcinogens via drinking water as it should ultimtely
lead to an overall reduction in the daily exposure to a compourd,

Qomment: :

1f the EPA sets RMCLs at zero for each carvinogen, then they provide
no information and guidance. The potency of carcinogens varies ten mil-
lion fold w one from nts like saccharin and 1,1,l-trichlorcethane to
agents like aflatoxin Bl and dioxin. Surely Congress did not mean that
EPA set the same level for saccharin as fpr dioxin.

Response:

The goal of RM(Is is not to provide information and guidance; it is
to set a health goal for the MCL rulemaking. EPA has considered strength
of evidence in setting the final RMCLs for carcincgens ao that the RMCls
for chemicals with sufficient evidence of carcinogenicity are set at zero
and the RM(Ls for chemicals with equivocal evidence of carcinogenicity are
set at a non-zero level. Thus, chemical potancy is considered in the
evaluation of the strength of evidence.

Comrent:

It is currently impossible to label any material as definitely not a
carcinogen, since a test with improved sensitivity or better experinental
design may subgequently show that the material is carcinogenic. Indeed
such a case is quoted within this notice of propogsed rulemaking.

Response:

The Agency agrees. EPA classifies chemicals according to the weight
of evidence of carcinogenicity at the current time., The Agency recognizes
that new data may become available in the future which would result in the
reclassification of the chemical and in such a case, EPA would repropose
the standard for that chemical.

mment:;
The use of zero for an RMCL is essentially based on the belief in a

linear dose-response curve at low doses —— 50 that any amount of material
might cause some irreparable darage. However, choosing zero RMCL as a
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policy decision denies the possibility that the dose-response relationship
is not linear, as is plausible and parhaps liksly with soms matarials.
Thus an antamatic choice of szero for the RMCL of any "carcinogen” prevents
the use of other information which may be available.

Rasponse:

EPA believes that {t is appropriate to follow a conservative approach,
in order to be protective of human health, and belisves, based on best
scientific judgment and reviev of many cancar studies, that the dose=-
response curve is probably linear at low doses. EPA doas not agree that
by setting an RMCL at zero, other information on the chamical may not be
used. The Agency is aware that evidence of non=linsar dose-rasponse
curves say becoms available and will consider any such evidence when it
becomas available.

Comment :

It seems odd that a matarial which has besn shown to provoke a car-
cinogenic response should bea specially singled out for having a zero RMCL.
Thers are other responses which could also be irreversible and caused by
very low doses (L{.e., have no threshold) == especially in certain groups
of sensitive individuals. Much lesa is known about the mitagenic and
teratogenic effects of most matarials, for example, especially at low
doses, and low doses of some materials might have feto-toxie or neurologi-
cal effects, espacially if they bicaccumulate.

.hnmu g

EPA considers all effects (including mutagenicity and taratogenicity)
in the analysis of the chemicals and has set RMCLs of zarc for those
chemicals showing a carcinogenic response since this response has not been
shown to exhibit a threshold. Mutagenicity is factored into the classifi-
cation of the chemical for carcinogenicity, according to the EPA Proposed
Guidelines for Carcinogen Risk Assessmant and can result in a chemical
being classified in a different category than it would have been had the
matagenicity data not have been available. The EPA Proposed Guidelines
for the Health Assessment of Suspect Developmental Toxicants (49 FR 46325)
considers teratogenicity to be a threshold effect and proposas that a
safety factor approach bs used to assess davelopmental toxicants. The
commenter does not explain how this commant should affect EPA's decision-
making for thesse VOCs.

Commant :

The proposal appears to assume, even if not explicitly stating so,
that achieving a zero level of these pollutants in our water supplies
will achieve a zeroc level of risk. This is not true. We know that the
pollutants currently exist in at least some supplies, and so soms action
would be raquired to reduce their levels. Associated with any such
actions will be concomitant risks. Thus, for example, adding aeration
stages or activated charcoal filters to water supplies will have some
effect on the levels of bacteria within the water supplies == possibly
leading to increased rigk. Even the construction of such filters or
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12.

aeration plants has associated with it a risk. Such effacts have to be
considarsd »~= or at least shown negligible == in setting the RMCL a0 as to
have nagligible adverse health effects.

Response:

EFA has proposed RMCLs at Zero as & health goal and recognizes that
it is not possible to achieve "sero” level of these pollutants in our
water supplies, or in society generally. There will be other risks from
VOC control in drinking water, for example from aseratioa or transfer of
VOCa from water to granular activated carbon. HNowaver, thoss risks and
risks from bacteria in wvater supplisa are already regulated to protect
health; VOCs in drinking water are not. Thus, EPA does not believe that
an RMCL of zerc wvill achieve a zero level of risk.

»

Compent 3

Setting the RMCLs to zero is foolish. It may also bs dangerocus.
Some materials (e.g., selenium is a possible candidate) may be both car-
cinogenic and also easential components of a human's diet. 1If the majorx
source of such a material is vater, and it is also possible to reduce the
level in water to low levels, then an RMCL of zarc will be mischievous.

Regponse:

EPA agreas that it may not be appropriate to set RMCLs at zero for’
those compounds which are essential elementa. However, this is not the
casa for any of the nine VOCs in the proposal.

Commant 3

We favor a nev MCL when considaring the significance of the Woburn
study by the Harvard School of Public Health. A summary of this study
follows:

The authors performed a health survey in Woburn, Massachusetts,
in 1982-1983. The objactive was to investigate health hazards
associated with contamination of certain wells in the city’as
water supply.

The major finding was “a consistent pattern of positive associa- .
tions between availability of water from walls G and H and the
incidence of childhood leukemia, perinatal dsaths, and soms
classes of birth defects and childhood disordars.”

The population surveyed for leukemia cosprised 4,978 children
(in 1982). cChildren with leukemia had an average 21.1 percent
of their yearly water supply coming from wells G and H, compared
with an expected availability of 9.5 percent. The pattern of
incidence of leukemia was as follows:

III=-12




Period of Observation 1969-1979 19680-1983

Cases observed: 12 4
Cases expacted™: 5.3 2.3

*From a matched population of Woburn children

The association with use of water from wells G and H') is signif-
icant.

Other conditions associated with wvater from the contaminated
wells ware perinatal deaths and soms classes of birth defects.
There was no evidence of association for spontanecus abortions
or low birthrate.

Among the observed group of children, there wers no demonstrable
associations betwesn well water use or placs of residence and
anemia, diabetes, heart/blood pressure disorders, learning dis-
abilities and other disorders. Howaver, elevated risks for the
exposed groups wers found for lung/respiratory, kidney/urinary,
allergy/skin and neurologic/sensory disordars.

No analyses for water contaminants were reported in the study.
However, the following data are available from another source:

Contaminants in Wells G and H in 1979

j- 13

Chloroform 1.1 =
Trichlorosethylene 63 =
Tetrachloroethylene -
Trichlorotrifluoroethane 22 -
Dichloroethylene 28
Dichlorotrifluoroethane <S
1,1, 1=Trichloroethans
Dibromochloromethane

Arsenic

Basponse:

The water analysis data from the Woburn study identifies trichloro~
ethylens as the primary agent of concern. EPA believas that thers are
sufficient toxicologic data to consider trichlorcethylene to be a probable
human carcinogen, as discussed in the Federal Register Final Rule. How=
ever, the data from the Woburn study are not conclusive and thus this
data will not be factored into the analysis of the carcinogenicity of
trichlorocethylene.

Commant :
The Safe Drinking Water Act does not require that RMCLs be set at

zero. Although the House Committee suggested that an RMCL should be set
at zero wvhere there is no safe threshold for a contaminant, it 4did not
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state that "safe” means entirely free of riak. To the contrary, the Bouse
feport uses relative terms in describing what is intended by the “"adaquate
margin of safety” provision. Consaquently, under the Safe Drinking Water
Act, the presence of a carcinogen at very low levels does not msan that
the drinking vater is "unsafe."

EFA has interpreted tha term "safety” and the concept of “"sargin of
safety” as not requiring the elimination of all risk under the other
regulatory programs. As there is no legal raquirement that EPA set RMCLs
at sero for carcinogens, EPA should use the "significant risk" approach to
set RMCLs.

Besponse:

The Safe Drinking Water Act does not provide a "relative standard of
safety” approach to setting RMCLs. Section 1412(b)(1)(B) states that
"sach such recomssnded maximum contaminant level shall be set at a level
at which, in the Administrator's judgment based on such report, no human
or anticipated adverse effects on the health of persons occur, and which
allows an adequate margin of safety.” The statute itself states that EPA
shall determine the level which meets these criteria, including allowing
for an adequate margin of safety.

It ia clear that zero for carcinogens best msets thase criteria.
This position is wmost consistent with Congressional intent and with the
most explicit statament given to EPA, i.e., that where there is no safe
threshold for a contaminant, the RMCL should be set at zero. In the
opinion of the Agency, thers is no safe threshold for carcinogens, i.e.,
every level of sxposure to a carcinogen preseants some degree of risk and
thus the RMCLs should be set at zaro.

Comment :

FMCLs should not be set at zero, as gero level RMCLs are not in accord
with the views of Federal agencies on risk assessmant. For example, in
considering regulatory action under the Toxic Subatances Control Act,
risks in the range of 10~6 to 10~4 have been regarded as insignificant by
EPA. The Nuclear Regqulatory Commission has adopted a policy designed to
limit carcinogenic radicactive exposures to risk which would be reasonable
vhen compared to risks posed to society by day-to-day living and by
comparable technologies. Other advisory groups and experts also agree
with s risk approach.

Response:

EFA acknowvledges that other Federal agancies and offices within EPA
have used a risk approach to setting regulations. However, EPA does not
believe that a risk approach for carcinogens is appropriate under the
Safe Drinking Water Act. The Safe Drinking Water Act has its own legis-
lative history and statutory language which clearly states that if a
threshold cannot ba demonstrated for a chemical, then the RMCL should be
Set at zero. IFA believes that the direct language of the legislative
history and statute ia preferable over interpretations imported from other
statutes.
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RMCLs POR CARCINOGENS AT THE ANALYTICAL DETECTION LIMIT

Commant:

Risk may be defined as exposure at a concentration level which causes
toxicity. The fact that a chemical substance can be detected at a very
low lavel, such as its "limit of detection,” does Dot necessarily msan
that the chemical substance represents a risk at that concentration.

Response:

EPA agrees that the fact that a chemical can bes detected at a certain
level does not neceesarily msan that the chemical represents a risk at
that concentration. EPA haa not set the RNCLs based upon the analytical
detection limits. EPA has set the RMCLs for known and probable human
carcinogens at sero based upon the 3DWA, vhich states that RNCLs are to
ba set at a level at which no known advarse or anticipated adverse health
effects occur, with a margin of safety. For non-carcinogens, EPA has
determined RMCLs based upon conventional toxicological principles which
Assume & threshold of effact. :

RMCLS FOR CARCINOGENS BASED ON RISK CALCULATIONS

Comment :

As is noted in various placas in the proposed rulesaking, EPA's Car-
cinogen Assessment Group (CAG) uses a 95 percent upper-confidence bound on
a linearized multistage model to assess cancer risks. This is a highly
conservative sethod which typically overestimates actual cancer risks
significantly.

EPA agrees that the 95 percent upper confidence limit on the linear-
ized miltistage model is a conservative method which can overestimate
actual cancer risks. However, it is not possible to state the extent to
which the actual cancer risks whould ba overestimated.

Commant :

In addition to the biological uncertainties in interspecies cospari-
sons, there are also severs uncertainties in sathematical extrapolation
from high=to=-low dose risks in the test species themselves. With respact
to carcinogenesis, there are several dose-dependent differences which
current mathematical models do not take into considaration.

Rasponse:

EPA agreas that thers are many uncertainties in mathematical extrapo-
lation. However, EPA has not based the RMCLs for known or probable human
carcinogens upon risk models.
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ComBant

The risk assessment model currently esployed uses only one part of
available data: tumor incidence. Other relevant data, such as pharmaco-
kinetics, comparative metabolism, and competing riska should, as mechan~-
isms bacome more understood, be evaluated and appropriately reflected in
risk characterization. Current models, while based on "inforsed logic,*
are not hiologically validated, leading to poteantial differences betveen
extrapolated results and observed resulta that differ by orders of magni-
tude.

Response:

The risk assessaent sodsls ars not baing used to sst the RMCLs for
known or probable human carcinogens. EPA agress that the current models
are not biclogically validated. However, to wait for such validation in
the face of sufficient avidence to indicate that there may be adverse
affects on health is inconsistent with the Act. Current modals represent
the best methods currently available to evaluate cancer risk.

Commant :

Por clearly identified carcinogens, a variety of models exist, of
approxipately equal validity, with which maximm likelihood estimates of
carcinogenic risk can and should ba made.

Response:

EFA agress that thers ars a variety of sodels with which saximunm like-
lihood estimates of carcinogenic risk can be made. The Agency employs a
variety of models to estimate carcinogenic risk, emphasizing the linearized
multistage model, as this modal is presently believed to be the most

biologically plausible of the variocus risk models. The reason vhy the
linearized multistage model is considered to be the most biologically

plausible is that this model has been used to support the somatic mutation

- hypothesis of carcinogenesis (Armitage and Doll, 1954; Wittemore, 1978;

Wittenore and Feller, 1978). This model is consistent with linearity
dose~response evidence and the fact that carcinogenicity progresses through
a number of stagas (NAS, 1977).

Coumant
ae——————

The range of additional lifetime risks commonly referenced by regula~
tory bodies and experts lies in the range of 10-4 to 10-6, Lagislative
precedent focuses on the higher end of the range. EPA and other regula- .
tory agencies historically have developed such ad hoc thresholds for
carcinogenic risk. In addition to these precedents, numerous ocutside
commntators have recommended threshold values of acceptable risk. Al-
though these sources do not provide the Agency with a single unique recom-
mendation, they agree on the general rangs of such risk values.
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Regponse:

EPA agrees that the range of lifetime risk commonly refarenced by
regulatory bodies and experts lies in the range of 10~4 to 10-5. However,
EPA believes that the RMCLs for compounds with sufficient evidence of
carcinogenicity should be set at zaro, not based upon risk calculations.
EPA does use such risk estimates for contaminants which present kaown or
anticipated non=cancer effects but also have equivocal evidence of carcino-
genicity as a msans of accounting for this equivocal evidance.

Comment
S ————

Arbitrary selection of one quantitative risk assesssent modsl, say
the most congervative, is unjustified scientifically and is contrary to
recent legal precedent wvhich ruled aguinst the exclusive use of extreme
risk modeling procedures. We recommend the use of several applicable
sodels to represant the range of estisated risk. The following modals
mexit consideration: Logit, probit, mltistage, Weibull and multihit.

ﬂnmu H

EPA's CAG, in the derivation of numbers based upon risk models, uses
saveral modals to derive risk. CAG emphasizes the multistage model as the
most biologically plausible model, but does derive numbers based on other
nodals.

Comment :

Tha exposurs levels should be extrapolated from the small laboratory
animal to man using at least two extrapolation sethods. The first is on a
ag/kg body waight basis which ignores any influance of mstabolic rate and
suggests that the toxic effect is a direct function of the amount of com=
pound present in a unit body weight. The second msthod for dose rate
extrapolation includes a consideration of metabolic rate and can be based
on a direct comparison of metabolic rate or one of the indirect indicators
of metabolic rate such as body surface area. We racommend at least these
tvo methods in order to better define the likely range of risk by using
all the available information.

Rasponse;

Extrapolations from animals to humans could also be done on the basis
of relative weights rather than surface areas. The latter approach, used
here, has more basis in human pharmacological responses; it is not clear
which of the two approaches is more appropriate for carcinogens. In the
absence of information on this point, it seems appropriate to use the most
generally acceptsd method, which also is more conservative.

Comment :

Unless there is information to the contrary, all models provide risk
estipates with an equal probability of being correct. A process that tak s
into consideration all of this information is one in which the geometric
mean of all of the risk estimates is obtained. This is a rational and
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11.

systematic method which is recomsandad to develop an esstimate of the
central tendency of the likely risk that is neither arbitrarily conserva-
tive nor arbitrarily liberal.

Response:

EPA exanines each chemical on & case-by~case basis and for those
chamicals whare a valid study by the appropriate route is available, a
riak estimate is determined using the multistage model. Por other chemicals
whare several studies by the appropriate route are available and all have
bean datermined to be of equal validity, EFPA will use ths gecmetric msan
of all these studies using the multistage sodel. This was the case for
carbon tetrachloride where the gewometric msan of four studies was used to
deteraine the cancer risk.

r]

Commeant :

The strongar and more reliable the evidance, the less risk one takes.
If the evidence is weak and does not appear to support & strong case for
adverse effects in san, then the highar the estimated risk one is likely
to find acceptable.

Response:

- EPA agress with this cosment and has followed this philosophy by set-
ting the RMCLs for known or probable human carcinogens at zerc (allowing
less risk) and setting the RMCLs for thoss cowpounds with less evidence of
carcinogenicity at a finite level (allowing wore risk).

Copment :

The commenter does not endorse “"risk assessment” as a regulation-
setting tool at this time. Despite its analytical elegance, risk assess-
ment is laden with uncertainties -~ soma of which are addressad in the
proposed rule == and thase require value judgments by the analyst.

hlmﬂ“ $

EPA agrees that it is not appropriats to use risk assessment for set-
ting regulations for all chemicals. RMCLS for chemicals with "sufficient”
evidence for husan carcinogenicity have besn set at zero and not based
upon risk calculations. ZXPA also agrees that risk sssesssant has many
uncartainties associated with it which require value judgments by the
analyst.

Comment
If the notion of acceptable risk wers accepted, it would be nacessary
to set risk at a level of magnitude higher than 1 in 100,000, in order to

take into account the effects of a carcinogen in cosbination with other
cheaicals present in drinking water.
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Rasponse:

In the past, regulations have genarally besn sst in the general range
of 10=4 to 10=6, Howaver, EPA has not sslacted an “acceptable” risk level

as the basis for all requlations.

12. Comment:

A cne in a million per ysar risk level is also sean to be reasonable
wvhen we lock at tha true legislative requiremant that the level be set at
a level that no adverse health effects be cbsarved with a suitable margin -
of safety (wording not exact). We suggeat that this be interpreted using
the langquage commomly used by medical man and others at that tims, and not
by the wore precise language of risk analysts who must assume that any-
thing poses a risk even at small doses. The kay here is ‘observed’' health
effects. The lewvel at which an epidemioclogical atudy can just detect a
risk, in favorable circumstances, is about 0.1% annual risk (5% of canc r
incidence). This could be called a Mo Effect Lewel in Man, and 1 in 106
annual risk gives a 3 orders of magnitude safety factor == wore than often
demanded.

Response: :

The SDWA specifies that the RMCLs are to be set at a level "at which,
no known or anticipated adverse effects on the health of parsons occur and
which allows an adaquate margin of safety.”™ EPA does not balieve that a
risk level is consistent with the legislative sandate, since a risk level
corresponds to a concentration whare effects occur, and not to the no-
effect level with an adequats margin of safety.

13. Comment:

For the "non—-carcinoguns,” it is possible to assume a toxicological
modal (e.g., the probit -~ log (dose) model which assumss a lognormal
distribution of thresholds in the population) and estimate the risks from
the various levels of materials obtained after applying the safety factors.
Why has this not bean done, in ordsr to show that the non-~carcinogens are
to be regulated as much (or as little) as the “carcinogens® (see below -
section G)? The absence of a calculation or the absence of data does not
isply the absence of risk!

Assponse:

The potential utility of dose-response extrapolation methodology for
noncarcinogenic human risk assessment does axist but has been found to be
of limited value for contaminants in drinking water. The models used to
estimate risk require lifetime feeding studies which use appropriate
nurbers of animals of each sax and demconstrate some 30se response. As
noted above, this type of information is not now available for many of the
contaminants of drinking water. While both the risk estimate and ADI
approach require some degree of value judgment, it is the belief of the
EFA that the ADI methodology is the most useful for noncarcinogenic hazards
given the general deficiencies in available data. In situations for which
high—quality toxicological data are available, the risk estimate approach

.

III-19

CMA 053161




14.

15.

would be appropriate for the assessment of noncarcinogenic hazards.
Consequantly, in the absence of such data the application of safety factors
to no-~obheerved—effact levels that have been derived from laboratory animal
toxicity data is the most feasible and currently acceptable method for the
+datermination of human exposure limits to noncarcinogenic environmental
contaninants.

Comment :

When information is available other dose response relationships
should be considered. The information here will necsssarily be indirect.
Por as must be esphasized, there is no data vhich can prowe the absence of
a threshold for any type of health effect at sufficlently low doses. This
aight change at some futurs time when EVERY possible mechanism for ANY
effect can be elucidated, but currently, even when thresholds are apparent
at soms dose levels, one cannot dany the possibility of some other machan-
ism operating down to very low doses.

R.lmn 3

EPA agrees that it is not possible to prove tha abssnce or presence
of a threshold at sufficiently low doses. Thus, EPA is following & con-
servative philosophy and assuming & nonthreshold philesophy for carcinogens
at low doses.

Comment :

The EPA has not considered risk i{n context, nor realized that to

carry useful risk analysis and assessment ALL effacts of actions must be

factored in, not just a single effect of that action.

A summary of four articles which were provided on the subject of risk
assessmant follows:

1) Richard Wilson. Commentary: Risks and Their Acceptability.
Science, Technology and Human Values, Volume 9, Issue 2,
1984. :

Risks are ever-present and necessary. In the coaduct of
their lives, pesople are continually forced to trade off risks.
Their perésptiona lead them to overatate many risks while
ignoring others of such greater magnitude.

Yor an objective evaluation, hazards may be quantified and
ranked in terms of deaths produced per year of exposure.

Using this measure, risks above soms boundary in the neighbopr-
hood of cne in one milliom, or 10=6, are generally considersd
acceptable. Many common causes (all industrial work, traffic
accidants, etc.) create risks which are far higher. “Moat
occupational risks of 10~5/year are usually ignored.”

Legal indecision over the regulation of saccharin as a car-
cinogen suggeats that the average ingestion of saccharin
leads to a risk which is near the bordarline of acceptability.
This estimated value is 2 X 10-6/year.
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The economic risk of hazards is also evaluated by a method
which calculates the cost per fatality averted implied by
various societal activities.

E.A. Crouch, R. Wilson and C. Zeise. The Risks of Drinking
Watar. Uater Resourcss Research, Volums 19, Mo. 6, 1983.

AUTBORS' ABSTRACT:

Exposures to the low lewals of organic compounds found in
drinking water aight cause a variety of health effects,
cancer being ons of great concern. The estimation of cancer
risk is uncertain, vhich may in part explain wvhy cancer risk
is not properly considered in establishing drinking watar
standards. Current standards for a given chemical or class
of chemicals do not account for the presence of other pollu-
tants, chemicals which have not been tested in long tarm oral
bicassays are generally ignored, and the uncertainties of
risk calculations are not explicitly considered. To batter
quantify risks from drinking waters, wve apply procedutes
which incorporats msasures of uncertainty into the risk
calculation and consider all chemicals included in a water
analysis. This procedure is demoanstrated by calculating
risks for several U.S. water supplies. Our results show that
some might pose moderately high risks.

Eamind Crouch and Richard Wilson. Regqulation of Carcinogens,
Risk Analysis. Volume 1, Number 1, 1981%.

AUTEORS' ABSTRACT:

We propose a procedure, suitable for ragulatory use, for
estimating individual and societal risks of carcinogeniec
materials by using information on interspecies comparisons of
carcinogenic potency. The consistent treatment of uncertajin-
ties allows evaluation of confidence limits and hence requla-
tory measures of risk which incorporate safety factors and
incentives for better information. Nuserical examples are
given, together with discussion of the treatment of undetec-
ted carcinogens. Applications of the procedurs to setting
priorities for carcinogenicity testing and to product substi-
tution are mentioned.

Lauren Zeise, Richard Wilson and Edmund Crouch. Use of
Acute Toxicity to Estimate Carcinogenic Risk. To be
published in Risk Analysis.

AUTHORS' ABSTRACT:

Data on the effects of human exposure to carcinogens are
limited, so that estimation of the risks of carcinogens
must be obtained indirectly. Current risk estimates are
generally based on lifetime animal bicassays which are




16.

expensive and which take rore than two years to complete.
We here ghow how data on acute toxicity can be used to meke
a preliminary estimate of carcinogenic risk and give an
idea of the uncertainty in that risk estimete. The esti-
mates obtained are biased upwards, and so are useful for
setting interim standards and determining whether further
stidy is worthwhile. A general scheme which incorporates
the use of such estimates is outlined, and it is shown by
exanple how adoption of the procedures suggestsd could have
prevented regulatory hiatus in the past.

Response:

EPA has examined the data presented on risk assessment and agrees
that risk assessment is a useful tool in the health assessment of chemi-
cals present in the environment. However, EPA does not agree that the
RMCLs should be set for all chemicals using risk assessment. For those
chemicals which are potential human carcinogens, EPA believes that an
RMCL of zero is nost congsistent with the legislative mandate of the SDWA.

Article #$4 presents a scheme by which data on acute toxicity can be
used to mMake a preliminary estimate of carcincgenic risk. This approach
appears to be worth further investigation; however, EPA does not believe
that this approach should be incorporated into the methodology for
screening chemicals for carcingjenicity at the present time. The main
drawback is that this approvach further compounds the uncertainty of risk
by adding one more conversion to the chain of conversions and projections
already used. In addition, the authors noted several glaring exceptions
to the predictsd behavior of the chemicals. These exceptions need fur-
ther investigation before this method can be fully accepted.

Qnment:

It is important that risk assessment is used in a way that is unbiased
and accepted from a toxicological perspective. In using the multistage
model, I think that there are certain things that we feel should be pro-
posed for guidance before we would use that model and the procedure., For
example, if the agent was shown to cause either a benign or malignant
tumor, and if this was found to be in a dose-dependent manner, and if the
study was deemed acceptable by a peer review committee, that would be the
first basic criterion.

Response:

EPA agrees that risk assessment should be used in an unbiased and
toxicologically acceptable manner. EPA bases its risk assessment upon
studies which it deems to be acceptable, i.e., those studies which show
benign or maliynant tumors in a dose-dependent manner and which have been
carried out in a scientifically acceptable manner. The studies and
resulting risk levels are reviewed by the SAB.
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19.

Cbment:

If the carcinogenic effect occurred only at the highest dose of
several dose levels, or it was not signiticant at the lower levels, then I
would recommend that further toxicologic studies be carried out to ensure
that the reason why the toxicologic effect was occurring wasn't because of
some type of dose-dependent kinetics, whereby saturation was occurring and
detoxification mechanisms may have been overwhelmed.

Response:

EPA agrees that in the situation described above, it is desirable
that further stucdies be carried cut to confirm the toxicologic effect.
However , EPA does not agree that further studies should be required before
the original study could be used for risk assessment purposes. Since the
original study did show an effect at a dose level, even if the reason for
that effect was due to saturation or another mechanism, EPA baelieves that
that study should be considered, only with all other relevant data, in the
risk assessment process, See also the Response to Comment 18 below.

Comment:

If something is shown to be a carcindogen but it occurred because of
the saturation phenorencn, that wouid be the basis for not using quantitativ
risk assessment,

Response :

EPA aisagrees, If a compound is shown to be a potential human carcin-
ogen, regyardless of the mechanism which induces the carcincgenicity, EPA
believes that it is appropriats to perform a risk assgssment. However, as
previously discussed, EPA is not settiny the RMCLsS for potential human
carcinogens based ypon risk levels but is setting the RMCLs at zero.

Qomment:

something should be considered a carcinogen if it was positive in one
animal species and positive in a genotoxic screen., On the other hand, if
it was carcinoyenic in the long=-term bicassay but negative in a genotoxic
screen, I would not recommend its use in quantitative risk assessment
using the nultistage model. However, I would still recommend using quanti-
tative risk assessment, put I would use a less conservative rodel, typically
a wlerance distribution rodel,

Response:

EPA follows the criteria outlined in EPA's Proposed Guidelines for
Carcinogen Risk Assessment in order to determine whether a compound should
be considered a carcinogen. Those criteria are discussed in 49 FR 46300,
Nov. 23, 1984.

EPA does not agree that different risk models should be used depending
on the strength of evidence of carcinogenicity for the compound as th re
is no rational basis for chousing one risk model ov r another with regard
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G.

to strangth of evidence. EPA balieves that it is appropriate to do risk
calculations using several models, but the multistage model is emphasized
as this is the most biologically plausible model.

Coamant:
A —

In a study involving a summation of the literaturs, I have found that
sex-specific occurrences are known for over 200 different pollutants and
drugs, and that with respect to the human, about 2 dozen sex—-specific
responses occur. So it is not uncosmon in animsl studies to find that the
agent causes cancer or soms adverse effect just in one sex. I do not
balieve that & study shouldn't be used for quantitative risk assessmant
because the effact only occurs in one sex.

Basponses ‘

EPA agrees and considers studies in which effects are seen in only
one sex for risk assesament purposes.

CRITERIA FOR SETTING RMCLs/MCLs

Conmant :
alA—————

In general, prioritization involves an initial determination that a
compound poses & "significant® health or anvironmental risk. Por regula-
tion of drinking water, significance should be judged from analyses and
interpretation of data on both occurrence and exXposure.

Rllgggn.a

EPA prioritizes chemicals for regulation based upon the analytical
ability to detect a contaminant, the potential health risk and the occur~
rence or potential for occurrence in drinking water. BEPA balieves that
those substances of greatest concern generally should be rsgqulated first
but a preventive approach should be taken so that substances which present
a risk or potential risk in drinking water are regulated.

Comment s

EPA should consider regulating chemicals which £it into one of the
following categories:

1) present in 8-10% of randomly selected water supplies.
2) found in 25 or more instances of contamination.

Rnlggnl.t

EPA has set criteria for selection of contaminants for regulation
{sees RMCL Proposal). However, EPA doaa not fesal that it is appropriate to
Set & numerical cutoff level based upon percent occurrencs in drinking
water for deciding whether a compound should be regulated. Many factors
enter into the decision on regulation, such as potential for occurrence in
drinking water and these factors must be considered in total before a
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decision is made. In addition, the suggested criteria would not be pre-
ventive: a potentially significant health risk would have to occur bafore
regulation was appropriate. EPA intends to apply the SDWA in a protective

fashion.

Commant :

RMCLs and subsequent natiocnal primary drinking water regulations
should be promulgated only when two conditions are met:

1) The contaminant is present in drinking water at a level -
which, on the basis of epidemicological or toxicolegical
data, may reasonably be sxpected to have an adverse effect
on human health; and

2) The contaminant is present at such a level in a significant
number of drinking water supplies nationwide, so that EPA
can fairly conclude that the probles is not limited, and
localized in nature.

In deciding whether the foregoing conditions are met, EPA also should
consider what percentage the average daily intake of the compound in drinking
water constitutes of the total daily intake of the compound from all sources.

Rasponse:

EPA does not agree with the commenter that a4 contaminant should only
be regulated if it is found at levels in drinking water which pose a health
hazard, on a nationwide basis. EPA balieves that a preventive approach is
congistent with the Safe Drinking Water Act and contaminants should be
regqulated if they are found to cause adverse health effects, even at levels
below that normally found in drinking water. If EPA were to wait to regqu-

late until contaminants were found at levels in drinking water resulting
in adverse health effects, public health would not be protected. EPA also

fesls that regqulation should not wait until a problesm goes from localized
to nationwide., National primary drinking water regulations should serve
the purpose of preventing contamination on a nationwide scale and this can
only be accomplished by setting RMCLs and MCLs for those chemicals known
to occur in drinking water even on a regional basis, or which have the
potential for occurrence in drinking water. However, EPA believes this
criteria is mat for VOCs as a group. VOCs have besn detected at levels
that are believed to pose significant risk and they have been detected in
4 pumber of drinking water systems across the nation. .

In regard to the comment that EPA should also consider what percentage
the average daily intake of the cospound in drinking water constitutes of
the total daily intake from all sources, EPA does not balieve that this
criteria should be considered in deciding whether or not to regulate. A
compound could bs present in drinking water and result in adverse health
effects and still constitute a small percentage of the total daily intake,
@.g., carcinogens. In these situations, EPA fesls that it is appropriate
to regulate the chemical in order to protect the public against possible
toxic effects through drinking water. The other sources of exposure to
the chemical, such as air or food, should be regulated under the appropriate
statute for that particular mediuam. T
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SIMNULTANEOUS PROPOSAL OF RMCLs AND MCLs
Commant 3

It is realized that the statutory language of the SDWA (§1412) antici~
patss the proposal of an MCL on the date an RMCL is promilgated. The
inherent delay in this two-step process tands to sncourage state and local
requlatory hodies to discount costs and feasibility vhen addresasing water
quality issues. One way to alleviats this problesm without being in deroga-
tion of the statuts is to issue an advance notice of proposed rulemaking
(ANPR) foxr the MCL which specifically takes coats into coasidaration, at
the sase tise RMCL goals are announced.

Response:

EPA balieves that the issuance of an ANPR for the MCLs at the sane
time that RMCLs ars proposed would add an additiomal step to the already
lengthy and time~consuming process. By proposing MCLs at the same time
the RMCLs are promilgated, the public has an opportunity to commsnt on the
MCLs before they are finalized and EPA believes that this process is
sufficient without adding an additional ANPR.

RISK ASSESSMENT

Comment 3

In acknowledgment of the lack of convincing evidence for thresholds
for carcinogens, including those which do not act directly on the genomse,
O8TP rejected the use of the No Observed Adverse Effect Level (NOAEL)/
Safety Factor approach in carcinogen risk assessment.

Rasponse:

EPA agrees with the OSTP review of chemical carcinogens and does not
use the NOAEL/safety factor approach in carcinogen risk assessment.

RNCLs_AS_STANDARDS
Comment 3

The case for practical as opposed to thecrstical or "ideal” RMCLs (s .
strengthened further whan it is recognized that State and local entities
use federal recommsndations to determine appropriate rsqulatory response.
Nonbinding federal drinking water advisories, Suggested No Adverss Rssponse
Levels (SNARLs), have besn used as cleanup standards in several states
including Florida and Michigan.

Rumu '

EPA recognizes that non-binding Federal drinking water advisories have
been used as cleanup standards in several States. Howsver, RMCLs and other
drinking water advigories are not intended for use in this sanner and EPA
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doas not encourage or endorse the adoption of guidance as standards by
States or othar locales.

TOTAL VOCs

Commant:

Heither a total VOC regulation nor "supporting guidance” is justified
at this tiss. The limited data that ars available indicats that only a
small fraction of drinking water systams have more than one VOC present
in measurable quantities. Moreowver, as EFA itself recognizes, the
scientific evidence as to wvhather hsalth effects from axposurs to drinking
water containing more than one VOC are additive, synargistic or antago=-
nistic is veak and often conflicting. In addition, type and dagree of
toxicity are known to vary substantially among VOCs. A total VOC standard,
to bea meaningful, would have to take into account the specific VOCs that
will be present in water and the type of toxicity associatsd with each
of these compounds, both singly and in combination.

MIEIC t

EPA agrees with the cosmenter that a regulation for total VOCs is
not justified at this time due to the conflicting scientific evidance
and the varying toxicity data among VOCs. In addition, as a matter of
priority EPA is attempting to regqulate as many VOCs as possible which
maet its critaria for regulation. EPA may Yeassess additive and syner-
gistic sffects et a later data.

OTHER 1SSUES

Comnent :

i Current RCRA regulations do not allow groundwater as sampled,
analyzed, and reported under RCRA, to deteriorate below primary drinking
water standards. When the goals of the proposed regulations becoms
incorporated into these standards, they will have a profound sffect on
the discharge and groundwater monitoring policies at many of our plant
sites and on the cost of operating such plants.

Rasponse:

The RMCLs are strictly health-based goals and are not equivalent to
primary drinking water regqulations. The MCLs, when promulgated, may be
incorporated into the RCRA regulations for groundwater. If that actien
is taken, there will be an opportunity to address the impacts of that
regulation through notice and comment procedures.

Commant :
Ve agree with the NAS principle (Drinking Water and Health, Volume I}

that states human exposure to carcinogens should be addressed in terms of
risk rather than safe or non-safe.
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Rasponse;

EPA also agrees with the NAS that human exposure to carcinogens should
be addressed in terms of relative risk. However, the RMCLs ares to be
set at a leavel at which adverse health effects will not be seen, with a
margin of safety, and EPA belisves that zero best fulfills this statutory
requiremsnt. XPA does not bsliave that the NAS intended this principle
to be interpretsd to msan that RMCLs should be sat at cancer risk levels.

Cosmant :

EPA should provide national quidance levels for the primacy agency to
implemant for those VOCs where the quality of evidence councerning the com-
pound’'s potential to cause cancer in either animals or bumans is inadequate.
This guidance should be published, along with recosmsndsd response actions
geared to the level of contamination encountarsd. A low concentration
that reprasents very little, if any, risk would require only minor action
or no action. High concentration would require immediate action to reduce
the level of contamination. Compounds between a high and low concentration
would require increased monitoring and consideration of other alternatives,
according to the severity of the contamination.

-

l‘l&“ ]

EPA is providing guidance levels for short-term axposurs to regelat d
compounds in drinking water and short=term and long=term exposure to unreg-
ulated compounds in drinking water (Health Advisories). Thess guidance
levels will be provided to interested Aguncies for their use in contamina-
tion situations.

Comment :

One approach to regulation could be structured around Exp of chemi-~
cals instead of individual ones. Such an approach would involve setting a
group MCL and regulating specific chemicals within each group as the
health data becomes available. Thase groups should consist of chemicals
with similar structures and should include  at least two chemicals which
have extensive toxicity tests. The groups should bs constructed so that
every chemical would fit into at least one group. Such a group might
consist of halogenated hydrocarbons without double bonds. The numarical
value of the group MCL should be based on the highest toxicity of the
chamicals within the group which have been tested for toxicity. In the
absence of data., EPA should assume the worst in order to ba safes.

Rasponse:

EPA bDelisves that chemicals should be examined on a case-by~case
basis to determine if it is appropriate to set MCLs for a group or for the
individual compounds. 1In the case of the trihalommthanes, EPA datermined
that & group MCL was appropriata. For the VOCs, EPA believes that regula-
tion should be done on an individual chemical basis, as it is not possible
to extrapolate the toxicity results from one chemical to anothar.
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Comment 3

EPA needs to davise a schems for regulating potentially dangerous
chemicals which have been detected in drinking water but which have been

under-ressarched or not investigated at all.

Basponse:

EFA does not balieve that regulation by group would be an appropriate
response for those chemicals which have not been investigated or under=-

researched. Ragulation by group is an appropriate response vhen the tox-

dcity of the chemicals have been investigated and they have been shown to

resamble sach other toxicologically. Por those chemicals wvhich have not
been investigataed, further research to document the toxicity of the chemi-
cal is required.

Comment :
n———

If the Agancy persists in its current approach for setting MCLs based
on quantitative risk assessmant, however, we strongly urge adoption of the
following recompendation. Instead of any of the population incremental
risk levels which are presented in the proposal (49 Fed. Reg. 24334), EPA
should designate one excess case in 107 people as the maximum allowabl
risk associated with drinking water. Salient reasons for such a protect-
ive stance are (1) the involuntary and universal nature of human consump=
tion of drinking water, (2) the legitimate expectations by the public that
drinking water quality should be carefully guarded by government, and {(3)
the assumption of at least additive risks from numsrous compounds to which
Ppeople are simultanecusly and sequentially axposed.

Rllml. 3

EPA is not proposing to set MCLs based upon gquantitative risk
Assessment.

Commaent :

These regulations will result in the downstream consumer bearing the
continuing cost of cleanup while the digcharger may still releaze waste
into the drinking wvater supply.

Raspoose:

EPA balieves that other EPA and State programs, such as the NPDES pro-
gras and Superfund program, will help control the release of wastes into
water sources which may ultimately be used for drinking watsr purposes.

In addition, there are often common law and tort remedies available to
prevent such activities vhere they can be identified. EPA bDelieves the
discharger should bear the cost of cleanup and is working through these
programs and others to ensure that the responsible parties clean up their
wastes-.
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Comnent
————

Basically, we propose that drinking water regulation consist of three
steps:

1) A ragulatory risk ceiling for contaminants in drinking water would
be established to assure drinking water quality. Contaminants
woald be prioritized for regulation against this risk ceiling to
assure that those contamimants which pose the greatast nationmal
risk in drinking water are regulated first. ’

2) Recosmsnded Maximum Contaminant Levels (RMCLs) would be set at
practicable levals below risk ceilings considering their broad use
in other requlatory applications. Ws believe that a defsnsible
annual threshold for cancer xisk is in the region of 105 to 10-6,

3) Maximum Contaminant Levels (MCLs) would be daveloped essentially
at the same time as RMCLs, and set as close to RMCLs as feasible,
taking into consideration the costs related to drinking water
applications. Simultanecus issuance of MCLs and RMCLs is desirable
to minimize confusion between goals and enforceable standards.

Response:

EPA doea not believe that a regulatory risk ceiling should be estab-
lished for contaminants in drinking wvater. EPA prioritizes contaminanta
for regulation based upon: (1) the occurrence of the chemical) in drinking
watar; (2) the potential for occurrence of the chemical in drinking water,
and (3) the health effects of the contaminant. EPA believes that this
method of prioritization ensures that those chemicals which present the
greatest potential for adverse effects in drinking water are regulated
first.

Commants (2) and (3) are addressed elsevhare in this document.
Comment :

Mutagenicity and tesratogenicity should be considered in addition to

. carcinogenicity in regulating VOCs. We agree that regulation of contami-

nanta should ba federal to ensure uniformity and thus equity across states.

Rasponse:

EPA agreses that mutagenicity and teratogenicity should be considered -
in regulating VOCs. EPA examines all of the available data and calculates
a number based upon the most sensitive endpoint.

Comment:
EPA, rather than defining only one standard, should define lavsls

which would correspond to increasing sericusness of contaminant problems
and needed remedial action. The following model is suggested:




11,

12.

Chemical
Health Risk Concentration

Contamination Problem
of Issadiate Concern

Contamination Problem of
Intermadiate Significance ’ -

KPA, according to the Safe Drinking Watar Act, must set a single
standard (MCL) for each compound that it has determined will result in

. adverse health effects. Thus, sliding standards or a series of levels are

not an appropriate response according to the legislative mandate. How ver,
EPA does aet nonragulatory health effects guidance (Health Advisories) for
different durations of exposure for chemicals in drinking water.

Comment :

At the time of the ANPR, several cosmenters recommendsd a peer-revieved
survay of drinking water supplies to document the extent of contamination by
various compounds and to allow prioritization of regulatory needs. Since
the information in this proposed rulemaking is based upon the same data
sets as those cited in the ANPR, it is clear that the Agency has not
responded to these recommendations for a survey in spite of the two year
lapse between the ANFR and this proposal.

Besponse:

Several EPA surveys have alrsady been conducted. Thesa data form the
basis of occurrence/exposure estimates. Survey designs, sampling and
quality assurance procedures have been reviewed by govenmsnt work groups,
as well as by independent contractors. The regulatory decisions on indi-
vidual chemicals are made based on the fact that these contaminants ocour
in drinking water or are likely to occur. The occurrsance document provides
both the raw data and national estimates. These documents have also
undergone review by scientific personnel ocutside the originating office.

Somment:

The balancing of costs and benefits is an essential part of cleanup
under CERCLA. As noted by Senator Stafford during debate on the bill:
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"The relationship between the costs and the banefits of a par-
ticular response action are an essential part of both the
pational contingency plan to be developed under Section 105
and tha salection of remsdial and response actions under
Section 104..." (Congressional Record: Mowvamber 24, 1980).

Ideally, the balancing would include a consideration of seientific judg-
ment concerning the hazard, the need to protect exposed populations, and
the availability of technologies. Any arbitrary standard, such as an RMCL
squalling zero, would appear to be in direct opposition to the goals of
CERCLA.

Response:

EPA beligves that RMCLs set at zero for potential husan carcinogens
fulfill the sandate of the Safe Drinking Water Act. RNCLs are not set
undaer the statutory authority of CERCLA and thus are not set balancing
costs and benefits. Any use of RMCLs undar CERCLA would be subject to
notice and comment through revisions to the Natiopal Contingency Plan or

CERCLA removal or remsdial actions and are not the subject of this rule-
Ilki.ng.

Commant

Of the many saspling and analytical deficiencies confounding the in=
terpretation of the existing data, one of the most scientifically trouble-

scme is the statistical treatmants used. Thers is no indication that any
sophisticated analyses capable of discerning significant differences were
used.

Easponse:

Data from random and nonrandom segments of the Ground Water Supply
Survey ware subjected to statistical tests to discern differences. The
findings ars presented in the occurrence documents for individual chemicals.

Compant

Ve believe that the full reports of the appropriate surveys should be
available for review. The occurrence data should be correlated to the sizs
of the watar systems and statistically meaningful population axposures
generated for each comwpound.

Basponse:

The findings and raw occurrence data from the surveys ware placed in
the occurrence documants for the individual contaminants. In addition,
several of the occurrence surveys have been reported in peer-~raviewved
literature. Occurrence data are correlated to size of the water systems
and population exposures that vere generated.
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Commant :
ople————

This proposal completely leaves out the halomethanes, chloxoform,
bromoform and others. Why? They ars volatile. Chloroform is synthetic
(it §s produced by the action of chlorine on organic matter in chlorina-
tion plants). Indeed, ths selection method for the VOCs mentioned in this
proposed ruleamaking is illogical, foxr it has no relation to possible
health riaks which is presumably what the whole proposal is about. It is
important to go after the large risks and leave the small risks until
later, and if the reduction of the large risk reduces the ssall ones also,
so mich the better.

Baspenss:

EPA addressed the trihalosethanes in its Final Rule for the promlga-
tion of an MCL for trihalomsthanes (44 PR 68624). In the MCL promulgation
package, the health risks of chloroform and other trihalomsthanes are
discussed. EPA agrees that it is ipportant to regqulste the large risks
first and leave ths smaller risks until later. This is the reason why an
MCL for the trihalomethanes wvas promulgated seversl years ago, before the
other VOCs. Other volatile organics will be considered for revised rule-
saking in the future.

Commant :

Continuing pursuit of establishment of RMCLs represents the expendi-
ture of tims and resources on a program directed at managing risks at
levels far below what EPA has deemed negligible.

Rasponse:

EPA is required, under the Safe Drinking Water Act, to set RMCLs and
MCLa for all compounds that may have an adverse effect upon the health of
pPersons. EPA is also regqulating those contaminants that appear in drinking

water or ars likely to appear. Therefore, EPA cannot say these risks are
negligible. EPA is following the legislative mandate in the establishment
of RMCLs. '

Comment :

EPA is proposing RMCLs for several VOCs based upon cancer studies in
which VOCs were administered to rats and sice in corn oil (NCI, 1976) ...
Use of such studies is wholly inappropriate for assessing cancer risks
that might result from the presence of VOCs in drinking weter. Recent
studies (SRI for EPA) suggest that the corn oil vehicle may have promoted
the tumors found in NCI chloroform bicassays.

»
EFA's reliance on data obtained from studies that 4o not administer
the VOCs to animals in drinking water are totally unreasonable as a basis
for setting a zero RMCL.
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Rasponse;

The overall finding that chloroform, for instance, is probably
carcinogenic for humans is based upon several different sats of data, the
mouse liver response via corn oil gavage being only one of these. The
positive long~term biocassay data include the following (although other
positive, single dose and negative studies also exist):

Gavage Drinking Toothpaste or
o4l Watar Arachis 0il Gavage

mouse, Sale + liver not tested + ki

female + liver - - not tested similarly
rat, male + kidney <+ kidney -
female _- kidney not tested =

The uncertainty regarding the possible influence of corn oil upon the
tumorigenic responses in the mouse bicassays certainly does not negate
the positive finding in the mouse, nor does it render the ovarall con-
clusion of “"probably carcinogenicity in humans® for chloroeform invalid.
While some uncertainty remains about the iafluence of corn oil on liver
tumors in the BgCaFfq mouse, the interpretative significance of the dose
delivery vehicle can be explained by consideration of two sats of factors:

1) The appearance of kidney tumors in male rats in both the corn

oil (NCI) and drinking water (EPA/SRI) studies speaks to the
reproducibility of the results regardless of carrier vehicle.

2) A pharmacokinetic analysis shows that differences in dosing
regimens result in variations in. absorption patterns, peak
blood and tissus levels, and percent of dose metabolized.
The absorption patterns for chloroform have been shown to
differ depending upan whether tha carrier vehicle is corn
oil: or water. Also, the rate and possibly thea extent of
absorption is probably diminigshed by the corn oil, not
increased. However, in the carcinogen biocassays the chloro-
form administered in corn oil as a single bolus would result
in considerably higher peak blood and target tissue levels
than those resulting from the multiple intermittent doses
due to the drinking water regime. Therefore, the failure
to obtain a positive response in the drinking water study
{(female mouse) may well be a result of the particular phar-
macokinetic considerations with or without influence from corn
oil itself. The present knowledge of chloroform metabolism
and related acute toxicity suggests several general cellular
pechanismg that may lead to a carcinoganic effect. BRach of
these mechanisms is supported by experimental data.
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cd-lnt.:
——

Available information concerning the mstabolic pathway of VOCs includ=-
ing chloroform in rats and mice suggests that these may not be appropriate
animal sodels from which to extrapclate data to humans. There is evidence
of species variations in the metabolism of VOCs between rodants, rats,
mice, and the non-husan prisates.

Besponse:

Experimental data for chloroform show no difference in absorption
characteristics among species, including san. There are known qualitative
differences among species with regard to matabolic pathways or metabolic

p:o!il.. -

Matabolism of chloroform produces phosgene and other putative reac-
tive metabolites that covalently bind extensively to cellular lipids and
proteins, and also minimally to DSA. Organ localization and binding
intensity parallels acute cellular toxicity in liver and kidney of experi-
santal animals, i.e., in mice, covalent binding of chloroform metabolites
in both liver and kidney has been demonstrated to be proportional to the
dose. Thia is noteworthy since the liver and kidneys are target organs of
carcinogenicity. The irreversible binding of the reactive chloroform
metabolites to cellular macromolecules is generally believed to be respons-
ible not only for hepatic and renal damage from chlorofors, but also the .
carcinoganic response, although the mechanism for the latter has not been
‘slucidated.

It is true that even within a species there are strain and sex differ-
ances for the suscesptibility to liver and kidney toxicity to a fixed dose
of chloroform. The human population encompasses a full rangs of genetic
variability in contrast to the inbred strains of laboratory animals, and

hence a carcinogenic response observed in only certain species, strains or
sexes in laboratory animals may be expressed in the human countarpart.

Comment ¢

The NCI cancer studies upon which EPA relies wers naver intendsd t
be other than preliminary tests to identify chemicals which needed to be
studied more intensely. The animals in the NCI study had thair daily
doses adainistersd by gavage, which is believed to induce a cancer response
significantly different than that obtained vhen a test compound is admini-=
staxsd through drinking water.

an 3

EPA agrses that the NCI studies were carried ocut as preliminary tests.
Howsver, EPA believes that the NCI studies present information which must
be considered along with all other data on the chemical in order to make a
judgment on the carcinogenicity of the chemicals.

EPA uses oral gavage studies to assess carcinogenicity in the ab-
sence of drinking water studies. EPA does not agree that these studies
always induce a response different than that obtained through drinking
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water exposure and believes that oral gavage studies present a valid
nethod of toxicological analysis. (See Comment/Rasponse - IXI.L.17
above).

Commant :

The promslgation of the proposed RMCLs as a final rule axceeds EPFA's
statutory authority under ths 3DWA, since Section 1412(e) of the Act re-
quirss EPA to arrange with the NAS or othar iandependant scientific
organization to study tha potential health effects of contaminants in
drinking water. :

Response:

Section 1412 of the Bafe Drinking VWater Act provides that the Admini-
strator shall establish Revised Drinking Water Regulations incorporating
Maximum Contaminant Levels (MCLs). Such regqulations are to be deaveloped
after consultation with the National Academy of Sciences (MAS) and promul-
gation of RMCLs. Under section 1412(e), the Administrator is required to
arrange with the MAS for a study to determine appropriate RMCLs. This
study is to contain (1) svaluations of relevant publications, (2) a state—
mant of methodologien, (3) a statemsnt of msthodologies for estimating the
sargin of safety, (4) proposals for RMCLs, (5) a list of contaminants
whose levels cannot be determined, and (6) recommsnded studies and test
protocols for future research. The NAS was also to consider morbidity and
mortality data, the existence of gusceptible groups in the population, -
synergistic effects, total contamination from all msdia sources, and total
body burden. The NAS report vas to provide proposals for RMCLs which EPA
would then be required to publish within 10 days (Sectiom 1412(b)(1)(A)).

The NAS respondad by providing a comprshensive study of the health
effects of drinking water contaminants on June 20, 1977. Subsequent re—
ports were provided in 1980, 1982 and 1983. The study represented an
axhaustive effort and, for most of the contaminants it addressed, providad
most of the data necessary to determine RMCLs. The items NAS omitted ware
proposed RMCLs and the list of contaminants that could not be measured.

It is clear that the NAS substantially complied with the statutory
directive. NAS has provided the Agency with significant data and much ¢
the information that would be necessary to determine RMCLs. For this
reason, we beliave that NAS' omission did not excuse the Agency from the
responaibility of proposing and promulgating RMCLs. Rather, the NAS
onission merely axcused EPA from meeting the statutory deadlines for
proposing and promulgating RMCLs and Revised Regulations. Since 1977, EPA -
has cowplated sufficient data gathering to initiats rulesaking on the
Ravised Ragulations.

* There is no legitimate argument that NAS' failure to provide RMCLs
precludes promilgation of RMCLs or the Ravised Regulations. The statute
contemplated that EPA would propose and promulgate RMCLs based on the study
supplisd by NAS. The RMCILs vere marely one part of the study that Congress
directed NAS to provide. To preclude the Agancy from promulgating
Revised Regulations -=- a major feature of the Act == because of the
minor failure of the NAS is totally inconsistent with the statute.
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21. Comment:
A ——

The granular activated carbon in existing filter beds at wvater
treatsant plants == a technology likely comsidered by EPA to be the best
available technology for reducing the levels of VOCs in drinking water
== may present its own health problems. Bacteria and pathogenic micro=
organisms attached to GAC particles can contaminate tresated vater.

Rasponse:

EPA recognizes that activated carbon may protsct organisms against
diginfection. Howewer, thare have besan no documsnted outbreaks associ-
atad with microbiological growth on GAC. Sufficient post-chlorination
would control microbiological growth and protect public health against
microbiological outbreaaks.

22. Commant:
o ———

The NAS principles from Drinking Water and Health, Volume I, 1977,
mast be carefully considered in light of the available data as regqurds
the VOCs.

mm. 3

EPA balieves that the NAS principles are valid. These general prin-
ciples are in agresmant with the Office of Science and Technology Policy's
raview of chemical carcinogens (49 FR 21594) and with the EPA Guidalines
for chemical carcinogens.

23. Comment:

There are problems with reproductibility of the GWSS data. Thirty-

seven supplies were resampled and 25 of the positive samples 4id not
recur.

Rasponse:

Follow-up analyses on GWSS sampling sites have indicated that
individual wells serving a commnity may be contaminated while those in
adjacent well fields are not. The apparent negatives detected upon
resampling of systems initially found to be positive has been ascribed
to differential pumping rates for individual wells and changes in samp~-
ling locations rather than error in initial chemical analyais.

24. Comment:
There are probless with precision in the GWSS study. Forty-three

of 99 positive samples were < 1 ppb. The analytical variability of less
than 5 ppb is 1008. This leaves open the possibility of false positives.

R.IE!!I. L]

The possibility of false positives was not a problea with the GWSS;
the chemicals were detected in the analysis. The quantitation of the
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7.
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chemicals, in terms of ‘the exact ‘Téavals detected, is another issue not
addressed in this comment.

Commant t

State data were usd vhiéh vezs often coliscted in response to
emsrgency spills and, tEabefots, TTé DO npnumuuvo of .utﬁ:l.do
concentrations.

Besponse:

EPA agrees. For thm.‘. roasced, state dace were not used to project
national ocourrence. -

L]

Comment :

The ‘statistics ussd in interprating data in the GWSS are‘opan to
qunuon. The ltuﬂy used only thé highest concentration Teportéd-at a

given witer supply in their statistical variation 1gno:1ng the analytical

and actual variability.

Responsae:
Only cmc uqh was collected for each water Gupyly during the GWSS;

_thus there vas only one data point for each water suprziy. BEPA used the

‘only concentration available in their statistics.
Comment :

Data contained in occurrence documsnts indicate that the vast
majority (> 95%) of public water systems are either not contaminated or
contain 1mh below the um.e of datection. Exposurs at these lavels
is not a major public health problem. . ' :

Responge:

EPA believes that a sufficient number of public water supplies have
been shown to be contaminated with VOCs to warrant action in this area.
The SDWA does not require that "a major 'paiblic healtk problem” be demon=-
strated before regulation; in fact, theo SD¥A is ‘a prevantive statute in
which the approach is to err on the sids of safety.

Commant

Data compiled in the occurrence documents have not received any
indopu:hnt scientific review.

‘.'EE' t

The documents have been widely reviewed within EPA, including the
Office of Air and Radiation and the Office of Drinking Water staff and
ars open to public cosment.
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