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descrintion of the manv stakeholder
activities which contributed to the
develobpment of the Stace 2 DBPR.

The Agencv held two meetines to
discuss consecutive svstem issues
relevant to the nronosal (Februarv 22—
23. 2001 in Denver. CO and March 28.
2001 in Washington. DC).
Renresentatives from States. EPA
Regions. and nublic water svstems
particinated in the discussions. EPA
also briefed the National Drinkine Water
Advisorv Committee at their November
2001 meeting on consecutive svstem
issues associated with the rule to
receive inout on the imnlementation
strateev selected. This Advisorv
Committee generallv sunnorted EPA’s
anporoach. Section V describes EPA’s
analvsis of consecutive svstem issues.
comments and inout received durine
these sessions. and how the nronosed
reauirements will abolv to consecutive
svstems. EPA also consulted with the
Science Advisorv Board in December
2001 on the reauirements of the Stage 2
DBPR.

Finallv. EPA nosted a nre-pronosal
draft of the Stace 2 DBPR nreamble and
reculatorv language on an EPA Internet
site (http://www.epa.cov/safewater/
mdbo/st2dis.html) on October 17. 2001.
This nublic review neriod allowed
readers to comment on the Stage 2
DBPR’s consistencv with the Aereement
in Principle of the Stace 2 M—DBP
Advisorv Committee. EPA received
important suggestions on this pre-
pronosal draft from 14 commenters
which included public water svstems.
State eovernments. laboratories. and
other stakeholders. While EPA will not
formallv respond to these comments.
EPA has carefullv considered them in
develonine todav’s nronosal.

III. Public Health Risk

Chlorine has been widelv used as a
chemical disinfectant. servine as a
nrincinal barrier to microbial
contaminants in drinkine water.
However. the microbial risk reduction
attributes of chlorination have been
increasinelv scrutinized due to concerns
about potential increased health risks
from exnosure to disinfection
bvoroducts. which are formed when
certain disinfectants interact with
oreanic and inoreanic material in source
waters. Since the discoverv of
chlorination bvoroducts in drinkine
water in 1974. numerous toxicological
studies have shown several DBPs (e.o..
bromodichloromethane. bromoform.
chloroform. dichloroacetic acid.
trichloroacetic acid and bromate) to be
carcinogenic in laboratorv animals.
These findines of carcinoeenicitv
influenced EPA to nromuleate the

TTHM Rule in 1979 and the Stage 1
DBPR in 1998. The Stace 1 DBPR
primarilv addressed possible
carcinogenic effects (e.c.. bladder. colon
and rectal cancers) renorted in both
human enidemioloev and laboratorv
animal studies. Since the Stage 1 DBPR.
new health studies continue to sunport
an association between bladder. colon
and rectal cancers from lone-term
expnosure to chlorinated surface water.
In addition to cancer effects. recent
studies have renorted associations
between use of chlorinated drinkine
water and a number of reproductive and
develonmental endooints including
snontaneous abortion. still birth. neural
tube defect. nre-term deliverv. low birth
weight and intrauterine erowth
retardation (small for gestational ace).
Short-term. hieh-dose animal screening
studies on individual bvoroducts (e.e..
bromodichloromethane (BDCM). and
certain haloacetic acids) have also
renorted adverse renroductive and
develonmental effects (e.c.. whole litter
resorption. reduced fetal bodv weight)
that are similar to those revorted in the
human enidemioloev studies. This
section discusses the new studies that
have become available since
promuleation of the Stace 1 DBPR and
how thev contribute to the weight of
evidence for an association between
health effects and exposure to
chlorinated surface water.

While the Stace 1 DBPR was tareeted
primarilv at reducine lone-term
expnosures to elevated levels of DBPs to
address chronic health risks from
cancer. the Stace 2 DBPR tareets
reducine short-term exnosures to
address potential reproductive and
develonmental health risks and cancer
risks.

Based on the weight of evidence from
both the human enidemiologv and
animal toxicoloev data on cancer and
renroductive and develobnmental health
effects and consideration of the larce
number of neonle exnosed to
chlorinated bvnroducts in drinkine
water (abproximatelv 254 million). EPA
concludes that: (1) Current renroductive
and develonmental health effects data
supnport a hazard concern. (2) new
cancer data strenethens the evidence of
an association of chlorinated water with
bladder cancer and suggests an
association for colon and rectal cancers.
and (3) the combined health data
warrant reculatorv action bevond the
Stace 1 DBPR.

A. Reproductive and Develobmental
Evidemiologv

The following section brieflv
discusses renroductive and
develonmental enidemioloev

information EPA analvzed. some
conclusions of these studies and renorts.
and imnolications for the Stace 2 DBPR.
Further discussion of the imnlications
and EPA’s conclusions can be found in
the Stage 2 Economic Analvsis (USEPA
20031).

EPA has evaluated recentlv nublished
enidemioloeical studies examinine the
relationshin between exnosure to
contaminants in chlorinated surface
water and adverse renroductive and
develonmental outcomes. EPA also
considered critical reviews of the
enidemiological literature bv Reif ef al.
(2000). Bove et al. (2002). and
Nieuwenhuiisen et al. (2000). Based on
these evaluations. EPA believes that the
reproductive and develobnmental
enidemioloev data contribute to the
weight of evidence on the notential
health risks from exnosure to
chlorinated drinking water. Although
the data are not suitable for a
auantitative risk assessment at this time.
due in nart to inconsistencies in the
findines. thev do sueeest that exnosure
to DBPs is a notential reproductive and
develonmental health hazard.

1. Reif et al. 2000

Reif et al. (2000) completed a critical
review of the enidemiologv literature
pertainine to renroductive and
develobpmental effects of exposure to
disinfection bvproducts in drinking
water as a renort to Health Canada. The
review focused on 16 neer-reviewed
scientific manuscriots and published
revorts and evaluated associations
between DBP exnosure and outcomes
grouned as effects on: (1) Fetal erowth—
low birth weight (<2500¢): verv low
birth weight (<1500¢): nreterm deliverv
(<37 weeks of gestation) and
intrauterine erowth retardation (or small
for gestational age): (2) fetal viabilitv
(spontaneous abortion and stillbirth)
and (3) fetal malformations (all
malformations. oral cleft defects. maior
cardiac defects. neural tube defects. and
chromosomal abnormalities).

a. Fetal erowth. Reif et al. (2000)
found inconsistent enidemiological
evidence for an association between
DBPs and fetal erowth. Some studies
found weak but statisticallv sienificant
associations (Gallacher et al. 1998: Bove
et al. 1992 and 1995). while two studies
found no association (Dodds et al. 1999:
and Savitz et al. 1995) with fetal erowth.

h. Fetal viabilitv. Reif et al. 2000’s
review of the literature found
inconsistencies in the enidemiological
evidence for the association between
DBP exnosure and fetal viabilitv. For
instance. the studv bv Waller et al. 1998
found an annarent dose-denendent
increase in rates of spontaneous



