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OVERSIGHT OF THE SAFE DRINKING WATER
ACT

THURSDAY, JUNE 29, 2000

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON FISHERIES, WILDLIFE AND WATER,
Washington, DC.

The subcommittee met, pursuant to notice, at 9:30 a.m. in room
406, Senate Dirksen Building, Hon. Michael Crapo (chairman of
the subcommittee) presiding.

Present: Senators Crapo and Smith [ex officio].

OPENING STATEMENT OF HON. MICHAEL D. CRAPO,
U.S. SENATOR FROM THE STATE OF IDAHO

Senator CRAPO. This hearing will come to order.

This is the Subcommittee on Fisheries, Wildlife and Water hear-
ing on pending issues relating to the implementation of the Safe
Drinking Water Act.

As a schedule driven statute, the Safe Drinking Water Act de-
serves periodic and regular oversight. In 1999, this subcommittee
held a hearing to receive testimony on matters that were of the
highest concern to our stakeholders at that time. And it’s our in-
tention to provide a forum today for those matters that come to the
forefront, both those matters that came to the forefront last year
as well as any other issues that people are concerned about that
feel we need to focus on during the next 12 months.

Although there is no shortage of issues to discuss in our limited
time today, it’s my expectation that our witnesses will focus on
many of their pressing concerns and raise as many of those issues
as possible. While the magnitude of certain matters will draw con-
siderable attention today, I hope not to foreclose debate on any and
all issues.

In 1996, Congress comprehensively reformed the Safe Drinking
Water Act to accomplish several goals. Primary among these goals
were the need to make regulatory implementation of health stand-
ards better reflect the availability of resources, science and actual
risks. At the same time, a very rigorous schedule of rulemaking
and other procedural steps was established to ensure that the En-
vironmental Protection Agency, State environmental and health
agencies, municipalities and the private sector would best serve the
public.

These developments have served to highlight the complexity of
implementing a regulatory regime that aims to serve every Amer-
ican but can exacerbate resource and funding shortfalls at the Fed-
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eral and State levels and in the private sector. As new rules are
increasingly applied to smaller systems, the reach and impact of
the Act touches even more people.

I expect today for several witnesses to address the difficulties of
establishing drinking water rules based on science that is con-
stantly changing and open to different interpretations. Within this
framework, the EPA is expected to produce standards that recog-
nize the limitations of scientific understanding and the funding
available to implement them. Rules will be instituted that ignore
the realities of scientific uncertainty, with the knowledge the
standards may have to be revised in the future to respond to infor-
mation showing greater or lesser risks, and the finite resources
available to respond to them are unrealistic and inappropriate.

The spectrum of views represented by our witnesses today should
provide a perspective on many issues raised by the implementation
of the Safe Drinking Water Act. I am looking forward to a full and
stimulating discussion of these matters and then exploring possible
solutions to them.

At this time, I ought to state to those present that we are going
to have a bit of a problem with the voting schedule on the Senate
floor. We are scheduled to have two votes back to back at 9:40,
which means the votes probably won’t start right at 9:40, and we
will probably be able to go for about 10 minutes into the first vote
before recessing to go over to vote.

Hopefully, the Senators this morning will all be on time and we
will be able to make both of those votes in a short period of time
and only have about a 15-minute delay. But because of that sched-
ule, you probably won’t see many of the other Senators making it
here until after that break. That means, Mr. Fox, that they won’t
probably hear your testimony, but they will get to ask you ques-
tions.

[Laughter.]

Senator CRAPO. So I'm sorry about that.

We will proceed, Mr. Fox, to your testimony, and then see how
far we can get through the questions I have before the votes are
called. To the rest of you, I apologize. This is hopefully only going
to mean about a 15-minute extension of the timeframe that we
would have held you here today. But I apologize for the potential
problem that we will have from interruptions from the Senate floor.

And with that, Mr. Fox, you may proceed.

STATEMENT OF J. CHARLES FOX, ASSISTANT ADMINIS-
TRATOR, OFFICE OF WATER, ENVIRONMENTAL PROTECTION
AGENCY

Mr. Fox. Thank you, Mr. Chairman. I will soon be joined by my
colleague, Dr. Noonan, who is the Assistant Administrator for Re-
search and Development. There’s a lot of unusual traffic patterns
out there today and I apologize for my lateness.

I am prepared to offer our detailed comments on how we are
doing on the Safe Drinking Water Act, but if you’ll indulge me, I
need to start out with a comment on our favorite acronym. My un-
derstanding is that late last night, the Senate approved a rider to
the supplemental appropriations bill that would have the effect of
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rolling back the total maximum daily load program, which pro-
vides, I think, important protections for the people of this country.

I know the Senate prides itself on being a deliberative body, per-
haps the world’s greatest deliberative body. But I think you would
agree that this is contrary to the well-established processes of fair-
ness that the Senate considers various legislation. And it’s obvi-
ously contrary to the jurisdiction of this committee.

This legislation, to my knowledge, was never voted out of this
committee, never voted out of any committee in Congress. And un-
fortunately, we find ourselves now in a position of trying to deal
with Clean Water Act legislation in the context of a military con-
struction supplemental appropriations bill that will be considered
under rapid consideration as the Senate tries to get out for the
July 4th recess.

I will just say that I remain committed to working with members
of this committee to address any outstanding issues that remain.
That is how I have approached this process from the beginning. I
would urge members of this committee to contact members of the
appropriations committee and respect the processes and the forums
that exist to have these important deliberations about the future
of water in this country.

Senator CRAPO. Well, I appreciate your statement, Mr. Fox. I
should clarify, I understand as well and I'm aware of the provision
that was put into the military construction appropriations bill, and
in fact strongly support the inclusion of that provision. It was not
the legislation that is, the legislation that Senator Smith and I
have introduced that is before this committee, and is not a rider
in that sense. It is simply an appropriations provision prohibiting
the EPA from expending funds to proceed with the implementation
of the rule.

And as you know, you and I have a very big difference of opinion
on whether the rule is an appropriate rule or a good rule for the
water quality of the United States. And I respect that difference,
and I do respect and acknowledge that you’ve been working with
us very closely to address those issues.

However, what you have been, you, the EPA, has been unwilling
to do at this point is to give us time to work out those differences.
And the EPA has been consisting in stating that it is going to pro-
ceed with the adoption and finalization of the rule. That being the
case, Congress is left with virtually no option but to say to the EPA
that it cannot expend funds on the implementation of the rule until
we have worked it out.

And last year, of course, we had Congressional action as well, as
you know, to address slowing down the process. And given the fact
that we were facing deadlines within literally a few weeks, we felt
we had no other option other than to stop the EPA from pro-
ceeding.

Now, assuming that that is what happens and this legislation
passes, I still intend to work closely and to address these issues
and to pursue the other objectives in our legislation, which are to
address the very water quality issues that you are seeking to ad-
dress in the rule. So I would hope that we can continue our discus-
sions and our collaboration on this issue. But I hear your point and
I'm certain that your comments will be quickly reflected from this
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hearing today to the other members of this committee and to the
members of the Senate.

Mr. Fox. Thank you very much.

We are pleased today to be able to discuss EPA’s implementation
of the Safe Drinking Water Act Amendments of 1996. Nearly 4
years into implementation, EPA has completed all of the actions
that are required of us to date. I think this is a remarkable record,
not just for the Agency, but frankly for this committee in the work
that they did in outlining not just an ambitious but ultimately a
workable schedule for providing drinking water that is safe for all
Americans.

As a result of the work of EPA, the States, water systems and
the public, the United States has one of the safest drinking water
supplies in the world. Over 90 percent of Americans served by com-
munity water systems receive water with no reported health stand-
ard violations.

The 1996 amendments moved us toward more comprehensive
drinking water protection and gave us the framework to reduce
emerging risks. The Safe Drinking Water Act revolving loan fund
has been extremely successful in less than 4 years of operation.
EPA has given out nearly $2.5 billion in grants to all 50 States,
Puerto Rico, the District of Columbia and the territories. States
have made over 1,000 loans totaling over $2 billion to water sys-
tems to address the most significant public health needs. States are
also taking advantage of the set asides in the revolving fund to con-
duct source water assessments and buildup State programs.

Drinking water systems have also made outstanding progress in
implementing the right to know provisions of the Safe Drinking
Water Act. Consumer confidence reports give customers of drinking
water systems the information they need to make their own health
decisions. Today, approximately 253 million Americans have access
to their first annual consumer confidence report and over 100 mil-
lion Americans are able to read their reports on line.

Many residents in the District of Columbia’s metropolitan area,
in fact, are receiving their next report at this time, because there
is a July 1st deadline for the second annual consumer confidence
report.

Effective drinking water protection has to start with an under-
standing of the threats to the water sources, and States are making
significant steps forward on their source water assessments. Forty-
nine States and territories have approved source water assessment
and prevention programs and are conducting assessments for their
water supplies.

EPA is also working with the States to develop their capacity
and operator certification programs to ensure that all water sys-
tems will be able to meet the demands of providing safe water.

In the past 2 years we have proposed or finalized a series of new
rules that would extend coverage to microbial and other high risk
contaminants. We have done this with extensive research, which
my colleague, Norine Noonan, will describe, and stakeholder in-
volvement. We have included special emphasis on the needs of
small water systems and their consumers.

This spring, EPA proposed a groundwater rule and what’s called
the long term one enhanced surface water treatment rule to ad-
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dress the needs of consumers of groundwater systems and small
surface water systems respectively. When finalized, these rules will
complete a cycle of microbial protection by covering all consumers
of public water systems.

The risk-risk tradeoff between disinfectants and their byproducts
is difficult. However, the extensive stakeholder process that EPA
used to develop these complex rules gives us better supported and
understood rules that strengthen human health protection. We are
now concluding a new round of discussions of the second phase of
these rules which will incorporate the results of the microbial and
disinfection byproducts research that is currently ongoing.

In November 1999, EPA proposed the radon rule, which will
have an important impact on reducing the human health risk from
radon in drinking water as well as indoor air from soil. Recently
also EPA proposed to lower the maximum contaminant level for ar-
senic, another high priority drinking water contaminant. The Na-
tional Academy of Sciences found that the current arsenic standard
of 50 parts per billion does not meet EPA’s goal of human health
protection and recommended that EPA lower this MCL as quickly
as possible.

While the Agency is proud of its successes and accomplishments,
we are also aware of many daunting challenges, both in the short
and long term. We are certainly aware that the significant number
of new requirements of the Safe Drinking Water Act represents a
significant demand on the States and systems’ ability to implement
the wide variety of activities. I believe that they are manageable
through the framework provided by the Safe Drinking Water Act
but will require concerted effort by all participants in the drinking
water community.

As EPA has implemented the Safe Drinking Water Act, we have
attempted to ease some of the strain. We have had extensive stake-
holder involvement in our actions, including a particular focus on
small water systems.

The cost of providing Safe Drinking Water Act will continue to
be a challenge. The increased complexity of future public health
threats requires a new level of sophistication in the water industry.
The drinking water industry has released its assessment of the an-
nual drinking water infrastructure funding gap which you will hear
about shortly. EPA’s own drinking water needs survey identified
over $138 billion in industry needs.

At this point, I will turn to my colleague, Norine Noonan, to talk
about some of our important research priorities.

Senator CRAPO. Thank you. Dr. Noonan.

STATEMENT OF NORINE E. NOONAN, ASSISTANT ADMINIS-
TRATOR, OFFICE OF RESEARCH AND DEVELOPMENT, U.S.
ENVIRONMENTAL PROTECTION AGENCY

Dr. NoONAN. Mr. Chairman, EPA recognizes the critical impor-
tance of drinking water research to ensure scientifically sound deci-
sions on regulations to protect human health and the environment.
We're committed to the highest quality research in our drinking
water program.

We've established drinking water research as one of our highest
priority programs. We have more than doubled our annual invest-
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ment from $20.8 million in fiscal year 1996 to almost $49 million
in the fiscal year 2001 President’s request. The fiscal year 2001 re-
quest is an increase of $5 million over fiscal year 2000 enacted, be-
cause we recognize the need for these additional resources to ad-
dress key drinking water research issues.

These increases have come, I want to let you know, over a period
of flat or declining budgets for ORD as a whole. We have delivered
literally hundreds of peer-reviewed products that directly support
both near term regulatory priorities such as microbial and disinfec-
tion byproducts, arsenic and the surface and groundwater rules.
We’ve increased funding to enable us to expand our health research
activities, including epidemiology studies on disinfection byproducts
and arsenic, microbial pathogens and waterborne disease occur-
rence studies.

The peer-reviewed research strategies and plans guide our re-
search. We have completed much of the research in our MDBP and
arsenic research plans. In the contaminant candidate list research
strategy, this strategy is scheduled for review by our own Science
Advisory Board in August.

Wwe expect to complete the comprehensive drinking water re-
search strategy in fiscal year 2001. We'’ve also strengthened part-
nerships with outside research organizations. These partnerships
leverage millions of dollars of additional funding for important
areas of research such as sensitive subpopulations and waterborne
pathogens. Examples include the National Institutes of Environ-
mental Health Sciences, with whom we leverage over $5 million a
year. Also the Centers for Disease Control Prevention and the
American Water Works Association Research Foundation.

Our STAR, or Science to Achieve Results grants program, has
successfully expanded the involvement of universities and other not
for profit organizations in performing high quality research in sup-
port of drinking water research priorities.

In the area of microbial pathogens, EPA has provided new infor-
mation and new methods to characterize and control the risks to
safe drinking water posed by these organisms. We have also fo-
cused on the needs of small communities through engineering re-
search on simple, effective and less costly treatment alternatives.
In the area of arsenic, our research plan has been used both inter-
nally and externally as a guide for planning and carrying out short-
term and long-term research.

EPA has completed the high priority short-term projects in the
research plan, and we have also made significant progress in ad-
dressing the longer term research needs. In developing the pro-
posed rule, the Agency considered the results of these studies as
well as other research.

We have doubled our resource commitment to research on con-
taminants listed in the Contaminant Candidate List. The draft
CCL research plan is complete and will be reviewed, as I said, by
the SAB in August of this year. This draft plan has incorporated
extensive input from a wide variety of stakeholders.

We have also placed considerable emphasis on research on sen-
sitive subpopulations and life stages, from studies in laboratory
animals on mechanisms and dose response to population based epi-
demiology studies. We will summarize all of this work in a report
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to be transmitted to Congress later this summer, and that report
is on schedule.

We have a comprehensive, coordinated approach to assess needs
and make budgetary decisions for research to support all of the
Agency’s programs. For drinking water, the research planning proc-
ess is collaborative, in partnership with the Office of Water and
mindful of the views of external stakeholders. Based on our anal-
ysis, we believe that the funding level and the resources requested
for fiscal year 2001 are sufficient to meet both the near term regu-
latory requirements as well as future needs.

Let me say, though, that we are committed to an annual review
of resources for this as well as other priority activities, and to mak-
ing appropriate adjustments where necessary.

We place a high priority on sharing information with stake-
holders to ensure that they are informed and can provide appro-
priate input to research needs and priorities. We meet with the
drinking water community on a regular basis, and we are in the
process of establishing a new research working group under the
National Drinking Water Advisory Council to further strengthen
the long-term liaison with stakeholders.

We have strong internal systems in place to assure account-
ability for resources and for research. Over the past year and in re-
sponse to the needs of the Office of Water, we have been working
intensively to develop a tracking system that will improve the
availability of information on all of our drinking water research.
We intend for this system to be widely available both within and
outside EPA.

Last, Mr. Chairman, we are meeting the challenges, the research
challenges, posed by the SDWA Amendments of 1996. We've
planned our research to address the highest priorities and we've
adhered to a rigorous process of peer review to ensure science of
the highest quality. The increased funding devoted to this research
within a flat overall budget is clear evidence of the priority we as-
sign to this work, and we remain committed to assuring adequate
funding for fiscal year 2001 and beyond.

I thank the Chairman.

Senator CRAPO. Thank you very much, Dr. Noonan and Mr. Fox.

We are about 8 or 9 minutes into the first vote—10 minutes into
the first vote. And I need about 5 minutes to get over to the Senate
floor to vote. So I think what I will do is recess the hearing at this
point before beginning questions. I will let all of the other com-
mittee members who are probably over on the Senate floor doing
the same thing know that they still have a chance to ask questions
of the first panel and encourage them to get back over here.

And again, I apologize for this interruption. It’s one of those has-
sles that we deal with in our life up here. But at this point, I will
recess the committee, and we will reconvene very shortly after the
second vote is called. This committee is recessed.

[Recess.]

Senator CRAPO. The hearing will come to order.

Once again, I appreciate everyone’s accommodation of our voting
schedule. And it’s a very busy morning, we expect other Senators
to soon join us. But until they do, I'll get to ask all the questions
I can.
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And let me start out, Mr. Fox, and Dr. Noonan and Ms. Dough-
erty, we welcome you to answer among yourselves, whomever has
the most appropriate information.

The first question I have is, what are the current EPA guidelines
in determining whether a public water system is a large or small
water system?

Mr. Fox. My understanding, Mr. Chairman, and if I get this
wrong, the Director of our Ground Water and Drinking Water Of-
fice, Ms. Dougherty, whom I didn’t introduce earlier, will correct
me. A large public water system is considered anything that sup-
plies drinking water to over 10,000 residents. A small system is
considered under 10,000. The definition as to whether it is public
or not depends on how many people are actually connected to the
system, and that number is 25 people or 15 connections.

[Additional information supplied for the record follows:]

Public Water Systems: Five Size Categories

System size Population served

Very small 25-500

Small 501-3,300
Medium 3,301-10,000
Large 10,001-100,000
Very large > 100,000

Senator CRAPO. OK. On what basis does EPA determine whether
a regulation is affordable for a small system?

Mr. Fox. The 1996 Amendments included a number of provisions
related to affordability to assure that the regulations we develop
are affordable to small systems. For example, they gave us an op-
portunity to come up with alternative technology that might be
something slightly less than the best available technology if it was
still affordable.

The Act actually asked us to define what we meant by affordable.
We went through a process involving development of criteria and
public comment and came up with a conclusion that affordable gen-
erally represented 2.5 percent of the median household income,
which is roughly, on a national average, about $750 a year. And
then we evaluate this affordability based upon the existing suite of
rules and regulations and costs that might apply to a drinking
water system in assessing whether or not an individual rule is in
fact “affordable.”

Senator CRAPO. So 2.5 percent of the median family’s income is
what the EPA’s understanding is of what would be affordable for
a family to be expending for their share of water quality systems?

Mr. Fox. That’s correct.

Senator CRAPO. And that is just the water quality, that’s not any
other cost impact from other EPA regulations?

Mr. Fox. That’s correct.

[Additional information supplied for the record follows:]

The per household cost used by EPA in comparing the 2.5 percent of median
household income is the per household reflection of the total cost of a rule. That cost
includes all elements of a rule’s impact: monitoring, State costs, system treatment

costs, and other administrative costs. All of these costs are ultimately designed to
result in a particular water quality.
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Senator CRAPO. Can you give me a little perspective on that? To
me that seems like a pretty high percentage. I'm just reacting to
it. Can you give me a perspective on that?

Mr. Fox. Yes. Again, speaking in gross generalities, and it al-
ways gets awkward, because there are such differences throughout
this country, but on average, people spend today, I think the figure
is about $250 a year for drinking water services. The Congress
asked us to evaluate what is affordable in the context of the suite
of new requirements that Congress included in the 1996 SDWA
amendments.

We went through an exercise of figuring out, what is the appro-
priate level. Then as you would imagine, if we set that level too
high, it would end up being not affordable. And I must admit that
I had some of the initial reflections that you had when I saw this.

If we set it too low, of course, then we are in effect saying that
our public health protection standards are going to be also low. Be-
cause of the way the Act is structured, we always have to make an
affordability determination. And based on these kinds of criteria,
we went through the process and came up with the number that
we did.

Senator CRAPO. And if I understood you correctly, you used the
fig}?lre of $750. Is that what the 2.5 percent translates into per fam-
ily?

Mr. Fox. Right, on a national average.

Senator CRAPO. On a national average?

Mr. Fox. That’s right.

Senator CRAPO. And that prior to promulgation of these or imple-
mentation of the requirements of the Safe Drinking Water Act, it
was at a $250 level?

Mr. Fox. That is the estimate of the current average annual
water bills. But I also want to make a point here that based on the
suite of regulations that we have developed so far pursuant to the
amendments, we are not approaching the affordability criteria. Be-
cause when you look at the suite of regulations that we’ve done,
radon, for example, and arsenic, most recently proposed, they don’t
affect all systems throughout the country. These requirements
would affect only those systems that have to do additional treat-
ment. And so we evaluate each rule on its affordability based on
our expectation as to which systems would be impacted by it.

Senator CRAPO. So different systems would be impacted by dif-
ferent rules, each of which would have a cost to them. And you’re
trying to keep the cost of the rules applicable to a particular sys-
tem under 2.5 percent of the median family average in the commu-
nity.

[Additional information supplied for the record follows:]

By applying its affordability criteria to prospective rules to determine whether or
not rules will be affordable, we are trying to determine, on average, how the rule
will impact systems. Since these are national rulemakings, we cannot ensure that

any particular system will or will not find the rule affordable. Other programs are
designed to address disadvantaged communities.

Mr. Fox. Right. And that’s what the statute provided for us. And
I would say, too, just for clarification, the statute also specifically
said that we were not to include the microbial rules in our consid-
eration of affordability.
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Senator CRAPO. Now, I would assume that if the average is $750
for the Nation that a community that was below that average
would have a lower dollar figure, using the same percentage. Let’s
just take a hypothetical. Let’s say there was a community where
the 2.5 percent for that community was $500 instead of $750. Does
that mean that the EPA’s decisionmaking on how to implement the
standards of the Safe Drinking Water Act for that community
would impose no greater than a $500 burden, or would the EPA be
using the national average of $750?

Mr. Fox. We do it based on the national average, not by commu-
nity.

Senator CRAPO. So the poorer communities could see even more
percentage of their median family income taken by these rules?

Mr. Fox. That is possible.

Senator CRAPO. In fact, if I know my math right, it would be a
large, something approaching half. Would that be right? Would
those falling below the median, this shows that I don’t remember
my mathematics, what percentage of families in the country would
fall below the median and average income?

Mr. Fox. You're asking me, too, to remember my difference be-
tween medians and means. If I could get that for the record.

Senator CRAPO. Is there a mathematician in the audience?

[Laughter.]

Mr. Fox. Dr. Noonan has a Ph.D.

Dr. NOONAN. For the median, 50 percent for the median. Fifty
percent of the households are above and 50 percent are below.

Senator CRAPO. OK, that’s what I thought. But I didn’t want to
step out and make a mistake.

But that would mean, then, that 50 percent of the families would
be paying more than 2.5 of their median family income under this
approach.

Mr. Fox. That’s correct.

Senator CRAPO. Obviously I have several concerns that just come
to mind. If we’re paying on average now $250, and what is deter-
mined to be affordable is $750, that’s a 300 percent increase, 200
percent increase.

Mr. Fox. Right. And I don’t disagree with the math, and I don’t
disagree with the fundamental premise of your line of questioning
here, Mr. Chairman. But I think the other context important to
keep in mind is that when this committee passed the Safe Drinking
Water Act Amendments, we also included for the first time signifi-
cant new Federal funds that would be available to communities to
help them comply with the new amendments.

Senator CRAPO. And do those funds count against the afford-
ability figures?

Mr. Fox. The way the affordability is calculated involves the
total cost of implementing the regulations, so that when we can
provide loans and other assistance to these communities, we are
helping them meet their affordability criteria. And then basically
my point was simply that we now have truly a multi-billion dollar
program. The initial statistics are that 75 percent of these loans
are going to small communities. So we really are succeeding in, I
think, helping supplement some of the needs of the smaller commu-
nities throughout the country.
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Senator CRAPO. Well, that is helpful, and I appreciate that. But
also, I hope that you can appreciate that what you're telling me is
that the EPA is determined that under this legislation, the average
family in American can expect to see their family income that is
attributed to water quality to triple, or to go up to triple what it
is now.

Mr. Fox. I would say that slightly differently. Under this legisla-
tion and under the rulemaking the national median never exceed
tripling. We've developed this in a way that we will keep an ongo-
ing budget, a running budget, if you will, on this index through all
the regulations that we are going to be developing under the Safe
Drinking Water Act.

Senator CRAPO. I'm curious, how did the EPA determine what is
“affordable”? And how was it that it went from what is now being
paid by families that I think are all strapped to three times that,
and that’s still considered to be affordable? Is there some kind of
a formula that is being used in the country these days for those
kinds of determinations?

Mr. FoX. I will turn to Cynthia Dougherty to give you more de-
tail. But developing affordability guidelines was a specific require-
ment of the statute and we went through a public notice-and-com-
ment period to get additional ideas as to what people thought was
affordable. I know we had had some general index in the past on
the wastewater side as to what was affordable that the Govern-
ment had been using for the better part of a decade or two. But
maybe Cynthia has some additional information.

Ms. DOUGHERTY. We can get you some more specific information
for the record, including the actual document that we used for the
criteria.

Senator CRAPO. I'd appreciate that.

Ms. DOUGHERTY. We basically did cost comparisons of other
household expenses, and other risk reduction activities that people
undertake, such as using bottled water and home treatment, point
of use, point of entry devices that they do. So we did those compari-
sons and looked at the costs as we knew them and came up with
the based on our findings.

Senator CRAPO. All right. You know, I recognize that you have
a statutory responsibility to make this determination, and I think
that that is a proper determination to be making. It’s just an inter-
esting issue, and I'd be interested to see just how an Agency does
determine what a family, what is affordable for a family in this
context or in any other. So I would appreciate the details of that
being provided to the committee.

Mr. Fox. We will do that.

[The information referred to follows:]
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United States
Environmental Protection Office of Water EPA 815-R-98-003
Agency 4607 September 1998

Variance Technology
Findings for
Contaminants Regulated
Before 1996

See page 26 of the transcript

chapter 3 of this document describes the
affordability criteria
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3.0 NATIONAL-LEVEL AFFORDABILITY
Section 3.1: Introduction

Section 1412(b)(15)(C) of the SDWA requires EPA to list any assumptions used in
determining affordability, taking into consideration the number of persons served by such
systems when variance technologies are listed. Even though EPA did not list variance
technologies in the August 6, 1998 Federal Register notice (EPA, 1998a), the affordability
criteria used by EPA for these findings were included in the notice. These affordability criteria
were used to identify affordable compliance technologies for some of the regulated contaminants.
EPA compared technology cost estimates for each small size category against an affordable
technology criterion for those regulations where a small system variance could be granted. The
affordable compliance technologies are discussed in “Small System Compliance Technology List
for the Non-Microbial Contaminants” (EPA, 1998b).

The size category-dependent affordable technology criteria are collectively referred to as
“national-level affordability criteria.” This nomenclature has been used to distinguish the
national-level affordability criteria from the “system-level affordability criteria” that States will
use for determinations affecting individual systems. EPA published information regarding these
system-level affordability criteria in February, 1998 (EPA, 1998c). This information was
required by Section 1415(e)(7)(B) of the SDWA. There are three provisions of the SDWA that
refer to these system-level affordability criteria. Section 1415(e) provides for affordability-based
variances, under certain circumstances, for small drinking water systems. Section 1416 allows
for exemptions that provide systems facing compelling economic factors additional time to
comply with SDWA requirements. Small systems could receive as long as nine additional years
to comply. Finally, Section 1452(b) provides that affordability on a per household basis shall be
one of the three factors used to prioritize systems for assistance from the new Drinking Water
State Revolving Fund (DWSRF). The system-level affordability criteria can be different for
different purposes. For example, States can use different affordability criteria to make decisions
about whether a system should receive a small system variance and when a system should
receive additional subsidization from the DWSRF. In fact, the threshold used for additional
assistance for systems meeting a NPDWR would likely be lower than the threshold used to
determine when a system would operate at a level that does not provide an equivalent level of
protection as meeting the MCL.

The national-level affordability criteria for the affordable variance technology
determinations will also be different from the system-level criteria used by the State to determine
if a system should receive a small system variance. Technologies determined to be
“unaffordable” under the national-level affordability criteria may still be affordable for a specific
system within the size category, in which case the system may install that technology if it so
chooses. Conversely, if a financially disadvantaged small water system out of compliance with a
NPDWR cannot afford any of the compliance technologies that are determined to be
“affordable,” one option for that system would be to apply to the State for an exemption. This
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process is available for regulations promulgated after 1996. Such a system cannot apply for a
new exemption for the regulations issued prior to August 6, 1998. Those small systems with
existing exemptions for rules in effect on August 6, 1998 may continue to get renewals of their
exemptions until the exemption period has run out. That means that a small system can have no
more than 9 years after the Section 1412 compliance date to meet the applicable MCL/treatment
technique even if the exemption was issued prior to the 1996 SDWA Amendments.

Section 3.2: Role of National-Level Affordability Criteria

The role of the national-level affordability criteria was discussed briefly in Section 1.3 of
this document. Figure 2 in that section showed the role that national-level affordability criteria
play in the treatment technology arena. The primary function of the criteria is to determine
whether a system of a given size/source water quality combination should proceed down the
. compliance or variance technology pathway. The secondary function is to define the universe of
technologies within the compliance or variance technology pathway. Since affordable
compliance technologies were identified for all of the regulated contaminants, the variance
technology pathway will not be utilized at this time. The secondary function of the national-
level affordability criteria is demonstrated in the compliance technology tables (EPA, 1998b).
For the smallest size category, technologies that met the national-level affordability criteria and
those that did not meet the national-level affordability criteria were identified.

The primary function of the national-level affordability criteria is to determine whether the
treatment goal of the water system should be compliance with the NPDWR or whether the
system should proceed down the variance pathway towards obtaining a small system variance. A
variance technology must be installed to obtain a small system variance. The variance
technology may not achieve compliance with the NPDWR, but will achieve the maximum
reduction or inactivation that is affordable considering the size of the system and the quality of
the source water. Thus, the treatment objective for a variance technology might be a
concentration that is higher than the MCL. This higher concentration must be protective of
public health, considering the quality of the source water and the expected useful life of the
technology. Variance technologies cannot be identified if they are not protective of public health
[see Section 1412(b)(15)(B) of the SDWA]. The treatment goal under a small system variance is
to be within the range identified as being protective of public health. This range would start at
the MCL and would go up to the maximum concentration that is still protective of public health
based on the expected useful life of the technology. The actual treatment goal is to be as close to
the MCL as is affordable within the protective of public health range.

The national-level affordability criteria help define the range of options available to a small
system that is out of compliance with a NPDWR. The overall range of options are: 1) install a
technology to comply with the NPDWR; 2) receive an exemption and then install a technology to
comply with the NPDWR; or 3) obtain a small system variance (if option is available). For the
two compliance options, the system is not required to install a compliance technology identified
by EPA. The compliance technology list is intended as guidance to provide small systems with
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information concerning the types of technologies that can be used to comply with the NPDWR.
Systems can install other technologies that are not on the list to comply with the NPDWR.
Alternate source and regionalization options are also available for a system to comply with a
NPDWR. The compliance option can be characterized as a “pay now” approach. The exemption
followed by compliance option can be characterized as a “pay later” approach. The small system
variance option can be characterized as “pay less for less” approach. These systems will not
have the same level of protection as systems complying with the NPDWR during the duration of
the small system variance. Households in these systems will likely have lower water bills than
they would if the system were in full compliance with the NPDWR. There are NO no-cost
options available for violations of NPDWRs. All three options have treatment costs associated
with them. When a variance technology is installed, there are additional administrative costs
associated with the small system variance procedures. These procedures are detailed in the final
Variance and Exemption Rule (EPA, 1998d). The national-level affordability criteria will
determine when the “pay less for less” option will be available.

Section 3.3: Unit of M re for the National-Level Affordability Criteria

Public water systems fall into one of three categories. A community water system (CWS) is
a public water system which serves at least 15 service connections used by year-round residents
or regularly serves at least 25 year-round residents. A non-transient non-community water
system (NTNCWS) is a public water system that is not a community water system and that
regularly serves at least 25 of the same persons over 6 months per year. A transient non-
community water system (TNCWS) is a non-community water system that does not regularly
serve at least 25 of the same persons over six months per year.

Community water systems can absorb water service cost increases by directly charging their
customers in the form of increased water bills. Community water systems serve both residential
and non-residential customers. The majority of the customers in small systems are residential or
household connections. System size and the percentage of non-residential customers are directly
related. Thus, the typical system in the smallest size category relies almost exclusively on
residential customers. Since there are so few non-residential customers, the ability of these
systems to spread the cost of SDWA compliance beyond the household level is restricted. The
other two size categories have a larger percentage of non-residential customers, but residential
customers still account for the majority of the revenues received by the water system. The
national-level affordability criteria for CWSs are based on the ability of household customers to
shoulder the additional costs of installing a technology to meet a NPDWR. For more
information on the selection of the household as the most sensitive user for cost increases, see
“National-Level Affordability Criteria Under the 1996 Amendments to the Safe Drinking water
Act” (EPA, 1998e).

For non-community water systems, the operation of the system is generally peripheral to
some other type of business or activity. These systems are generally engaged in an enterprise

other than water supply and do not rely directly on households to recover water production costs.
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A second document evaluated non-community water systems (NCWS) and compared their
vulnerability to cost increases with households in community water systems [see background
document entitled “An Assessment of the Vulnerability of Non-community Water Systems to
SDWA Cost Increases” (EPA, 1998f)]. The conclusion was that the categories of NCWSs were
either not vulnerable to SDWA-related treatment cost increases or were less vulnerable to
SDWA-related treatment cost increases than a typical household.

One other element in the 1996 Amendments to the SDWA provides a very cost-effective
solution for NTNCWSs. Since variance technologies are only an option for chronic
contaminants, point-of-use devices are an available compliance technology option. Most
NTNCWSs only provide a very small portion of the water for drinking purposes. Point-of-use
devices could be installed on all taps where water is used for human consumption or food
preparation. Treatment costs would be much higher if all the water provided by the system was
treated to meet drinking water standards.

TNCWSs are only required to treat for acute contaminants. These include microbial
contaminants and nitrate. As discussed in Chapter 2, there are statutory prohibitions against
variance technologies for these contaminants. Therefore, variance technologies are not an option
and national-level affordability criteria are not needed for this category of public water systems.

Since the household was determined to be more vulnerable to treatment cost increases than
the various categories of non-community water systems, national-level affordability based on
households would serve as an adequate surrogate for NTNCWSs as well as CWSs. Therefore,
whether treatment is affordable depends upon how treatment costs compare with existing
household water costs. The selected approach was to equate user burden to the increase in
annual household water bills that would result from installation of treatment. To determine if
there are any affordable compliance technologies for a given NPDWR, the national-level
affordability criteria are compared against the cost projections for the applicable treatment
technologies. If there are no affordable compliance technologies, then variance technologies
would become an option.

Section 3.4: Derivation of the National-Level Affordability Criteria

A summary of the methodology used to determine the national-level affordability criteria is
described below. The household is the focus of the national-level affordability analysis.
Treatment technology costs are presumed affordable to the typical household if they can be
shown to be within an affordability index range (defined as a range of percentages of median
household income) that appears reasonable when compared to other household expenditures.
This approach is based on the assumption that affordability to the median household served by
the CWS can serve as an adequate proxy for the affordability of technologies to the system itself,
EPA has chosen to express the water system financial and operational characteristics using their
median values, which is a measure of their respective central tendencies. EPA believes that the
national-level affordability criteria should describe the characteristics of typical systems and
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should not address extreme situations where costs might be extremely low or excessively
burdensome.

The national-level affordability criteria have two major components: current annual water
bills (baseline) and the affordability threshold (upper limit for water bills). The current annual
household water bills were subtracted from the affordability threshold to determine the maximum
increase that can be imposed by treatment and still be considered affordable. This difference was
compared with the converted treatment costs to make the affordable technology determinations.
This difference is called the available expenditure margin.

The affordability threshold was determined by comparing the cost of public water supply for
households with other household expenditures and risk-averting behavior (such as use of bottled
water or point-of-use devices). National expenditure estimates were derived to illustrate the
current allocation of household income across a range of general household expenditures. This
consumer expenditure data provided a basis for determining the affordability threshold by
comparing baseline household water costs to median household income (MHI) to determine the
financial impact of increased water costs on households.

Section 3.4.1: Derivation of Baselines

Baselines were determined for the three parameters needed to perform the affordable
technology analysis. These parameters are: annual household consumption, current annual water
bills, and median household income. Separate baselines for the three parameters were
established for each of the three system size categories. Annual household consumption was
used to convert treatment cost increases into household impacts as discussed in Section 4.4 of
this document. Current annual water bills were subtracted from the affordability threshold to
determine the available expenditure margin. The median household income was used to translate
the threshold percentage into an actual dollar figure.

The baselines for annual household water consumption and the current annual water bills
were derived from data in the 1995 Community Water System (CWS) Survey. EPA began the
1995 CWS Survey in the fall of 1994. In June 1995, the surveys were distributed to a stratified
random sample of 3,700 water systems nationwide. Community water system respondents had
until February 1996 to return the completed questionnaires. Slightly more than 54 percent of the
systems that received questionnaires responded to the survey. For more information on the 1995
CWS Survey and an overview of the results, see “Community Water System Survey Volume I:
Overview” (EPA, 1997a). For detailed survey result tables and copies of the survey
questionnaires, see “Community Water System Survey Volume II: Detailed Survey Result
Tables and Methodology Report” (EPA, 1997b).

EPA'’s goal was to define a typical system within each small system category for
affordability purposes. This is very similar to the model systems approach that is used to
evaluate the cost of treatment. Under that approach, a typical system is created with the
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following parameters: design flow, average daily flow, and population served within the size
category. Water systems that purchase 90% or more of their water were excluded from the
baseline determinations. These systems were assumed to obtain high quality finished water from
larger systems that can achieve economies of scale necessary to mitigate the increased cost of
SDWA treatment requirements. Data from water systems with zero values for critical variables
were also excluded from the baseline determinations. The data for current household water bills
was one such critical variable. The remaining observations were graphed as a scatter plot to
examine the dispersion of data points. After evaluating this data, all data outside of three
standard deviations (+/-) of the mean value were excluded from the analysis.

Two data sources were required to derive the median household income (MHI) for small
systems. The median household income data were derived by linking the CWSS data with data
in the 1990 Census using zip codes. The CWS Survey provided information on zip codes served
by individual water systems. The Census income data were converted from 1990 dollars to 1995
dollars using the consumer price index to facilitate comparison with the CWS Survey data.

Some data had to be excluded from this analysis because it did not represent a typical small
system. Zip codes were reported using either the three-digit zip codes or five-digit zip codes
depending upon the water system’s service area. The use of the three-digit zip code placed
several large metropolitan areas in the overall sample. Because the three-digit zip codes
observed in the CWS Survey data consistently represent large metropolitan area, these values
were removed from the analysis of small system income.

The “National-Level Affordability Under the 1996 Amendments to the SDWA™ (EPA,
1998e) presents data for the annual water consumption, current water bills and median household
income. Both means and medians were determined for each parameter for each size category.
Mean values can be considered better estimates of items in their given distributions and are better
suited to further mathematical manipulation. However, median values, are considered a better
estimate of typical systems because the median represents the middle value and are not affected
by extremely high or low values. Stakeholders were asked whether mean or median values for
the three parameters should be used to establish the national-level affordability criteria.
Stakeholders recommended consistency rather than a preference for using means or medians.
EPA selected median values for all three parameters. EPA has chosen to express the water
system financial and operational characteristics using their median values, which is a measure of
their respective central tendencies. EPA believes that the national-level affordability criteria
should describe the characteristics of typical systems and should not address extreme situations
where costs might be extremely low or excessively burdensome. The mean values were higher
than the median values for all of the parameters and size categories. For a given affordability
threshold, the available expenditure margin was lower when median values were used.

The annual water consumption rates derived from the CWS Survey data are contained in
Table 2. Only the median values for water consumption are included for each size category. The
data are reported in 1,000 gallons per connection (kgal/connection). These consumption rates are
considerably lower than the 100,000 gallons per household per year that was used in the
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development of the regulations before 1996. This consumption rate was based on large systems
and was extrapolated to all system size categories. The use of the annual consumption rate in
making affordable technology determinations is discussed in detail in Chapter 4.

Table 2
Residential Consumption at Small Water Systems
System Size Category Median Annual Consumption
(Population Served) (kgal/connection)
25-500 72
501 - 3,300 74
3,301 - 10,000 77

The current annual water bills were also derived from the CWS Survey data. The CWS
Survey did not directly ask for data on annual water bills. The CWS Survey did ask for data on
annual sales revenue per connection by customer type. The data on residential connections were
used to represent the total amounts that customers were billed during the year.

EPA evaluated the effect of source type on current annual water bills during the
development of the national-level affordability criteria. Since the surface water treatment rule
was promulgated in 1989, in-place treatment might be much more extensive in surface water
systems than ground water systems. Since existing treatment would likely lead to higher costs,
EPA looked at current water bills in both types of systems. For this analysis, the ground water
systems were those systems that relied exclusively on ground water. All mixed systems were
placed in the surface water system category. Ground water systems significantly outnumbered
the surface water systems in all three size categories, even with the inclusion of mixed systems
in the surface water category. This relationship is consistent with the profile of CWS in that
ground water dominates as the source in smaller systems and surface water dominates as the
source in larger systems. Table 3 contains the current annual water bills by source type for each
size category. Table 4 contains the current annual water bills for all systems for each size
category.
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Table 3
Baseline Household Water Bills by Source Type
Current Annual Water Bills
System Size Category ($/household/yr)
ulation Served
(Population Served) Surface Water Systems Ground Water Systems

25-500 $179 $211

501 - 3,300 $228 $183

3,301 - 10,000 $225 $173

Stakeholders were asked if separate baselines should be established for ground water
systems and surface water systems. Stakeholders stated that separate baselines should be
established, but that the distinction between ground water and surface water systems was less
significant in small systems because most rely on ground water. EPA evaluated the data in Table
3 and determined that there was very little distinction between current annual water bills for
ground water systems as compared to surface water systems. Thus, separate baselines were not
established and the data in Table 4 were used for each size category. If separate baselines are
established in the future, an in-place treatment baseline would also need to be established for
surface water systems since most filtration technologies can be modified to remove other
contaminants. Thus, future treatment decisions would likely involve modification of the existing
process rather than installation of a new process. The technology cost evaluation is discussed in
more detail in Chapter 4.

Table 4
Baseline Household Water Bills
System Size Category Median Current Annual Water Bills
(Population Served) ($/household/yr)
25-500 $211
501 - 3,300 $184
3,301 - 10,000 $181

The baseline annual household water bills include existing water quality, water production,
and water distribution costs. Water production costs include labor and energy for pump
operation to supply water to customers. Water distribution costs include costs of infrastructure
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repair (mains and service lines) and administrative costs (customer billing and meter checking).
The existing water quality costs include both treatment and monitoring. The CWS Survey data
were collected in 1995, so treatment costs for many of the regulated contaminants may already
be accounted for in the baseline. For the majority of the small systems, the bulk of the current
‘annual household water bills are related to water production and distribution. Most ground
water systems do not have extensive treatment trains.

The median household income data were derived from the 1995 CWS Survey and the 1990
Census. The linking procedure was discussed earlier. A MHI value was derived for each zip
code served by the system. An average MHI was then determined for those systems that reported
serving multiple zip codes. Means and medians were determined after the MHIs for each system
were then grouped by size category. The median of the system-MHI values is presented for each
size category in Table 5.

Table 5
Baseline Median Household Income
System Size Category Median System-MHI
(Population Served) (Census MHI - updated to 1995%)
25-500 $30,785
501 - 3,300 $27,058
3,301 - 10,000 $27,641

It should be noted that the data in Table 15 - National-Level Affordability Criteria -
published in the Announcement of Small System Compliance Technology Lists for Existing
National Primary Drinking Water Regulations and Findings Concerning Variance Technologies
63 Fed. Reg. p. 42046 (August 6, 1998) presented mean values for current water bills instead of
median values. Use of mean values in Table 15 was in error. As stated in the Federal Register
notice, EPA’s intent was to use the median values, and this intent has not changed. The data in
Table 4 are the median values for current annual water bills. The median household income for
the two smallest size categories in Table 5 is slightly higher than the values in Table 15 of the
Federal Register notice. A verification run of the MHI data produced slightly higher MHIs for
these two size categories. The calculations using the data in Tables 4 and 5 of this document do
not alter the affordability determinations discussed in the Federal Register notice in any way.

Section 3.4.2: Derivation of the Affordaliility Threshold

The affordability threshold was determined by comparing the cost of public water supply for
households with other household expenditures and risk-averting behavior. National expenditure
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estimates were derived to illustrate the current allocation of household income across a range of
general household expenditures. This consumer expenditure data provided a basis for
determining the affordability threshold by comparing baseline household water costs to median
household income (MHI) to determine the financial impact of increased water costs on
households.

Chapter 3 in “National-Level Affordability Criteria Under the 1996 Amendments to the
SDWA” (EPA, 1998e) describes how comparative household expenditures were used to identify
a range of options for the affordability threshold. The options range from 1.5% to 3.0% MHI.
This approach is summarized below.

Data from the Consumer Expenditure Survey (CES) conducted by the Bureau of Labor
Statistics (BLS) were used as the source for many of the household expenditures. The BLS
defines an individual household as any of the following: 1) all members of a particutar household
related by blood, marriage, adoption, or other legal arrangements; 2) a financially independent
person living alone or sharing a household with others, including a private home, lodging house,
or permanent living quarters in a hotel or motel; or 3) two or more individuals living in the same
residence, utilizing their combined income for joint expenditure decisions. For the second
criterion, financial independence is defined as sole responsibility for any two of the following
three expenses: housing, food, and other living expenses.

Direct comparisons between the CES data and the data derived from the CWS Survey are
not possible for several reasons. The BLS’s survey methodology is not designed to establish an
exclusive cost for drinking water. CES data are based on reported household expenditures for
water and other public services. This category includes wastewater and solid waste collection
expenditures. In addition, the CES data values represent the average for all consumer units
within specific demographic strata, such as size of consumer unit, income level, and region.
Some expenditures may appear lower than anticipated because the value for this expenditure
category is averaged over all consumer units regardless of whether they purchased the item.
Another factor that may make the water expenditures appear lower is that data from households
in large systems are included in the CES data. These households may experience lower water
bills due to the greater economy-of-scale in large systems. The impact of these two factors is
illustrated by comparing the CES data for water and other public services with the current water
bill baseline for households in small systems. The CES data indicate that households are paying
about 0.7% of their before tax income on water and other public services. Using the data in
Tables 4 and 5, current water bills range from 0.65% to 0.69% of the median household income
in the three small system size categories. Wastewater and solid waste collection will be higher
than 0.05%, so direct comparison of the two data sources is not possible. However, the CES data
can be used as a relative benchmark to compare the cost of water with other expenditures.

The complete range of household expenditures is described in the National-Level
Affordability Document. A subset of the complete list was selected for use as comparable
expenditures. In the CES data, there is a category for utilities, fuels, and other public services.
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Water and other public services is included in this category. Expenditures for natural gas,
electricity, and fuel oils and other fuels are also included in this category. These three utilities
are competitors for power and heating, so households that do not purchase one or more of these
utilities would bias the individual percentages. These three utilities were combined into one
category called energy and fuels in the analysis in the National-Level Affordability Document
(EPA, 1998¢). The subset of comparable expenditures from the CES data is contained in Table
6.

Summary of Select Consumer Exp’:;::::uies for All Consumer Units - 19958
Item Consumer Expenditure as % of Income
before taxes
Housing 28.3%
Transportation 16.3%
Food 12.2%
Energy and Fuels 3.3%
Telephone 1.9%
Water and other Public Services 0.7%
Entertainment 4.4%
Alcohol and Tobacco 1.5%

EPA identified an initial range of options using the CES data for the national-level
affordability criteria. A floor of 1.5% of income was based on the expenditures for alcohol and
tobacco in the CES data. The upper limit of 3% was based on rounding down the energy and
fuels percentage listed in Table 6. Stakeholders were presented with an initial range for the
affordability threshold of 1.5% to 3% of the MHI for each size category. Stakeholders, in
general, did not express a strong opinion about where the affordability threshold should be set
within the range. EPA selected 2.5% based on the rationale described below.

The National-Level Affordability Document contained several other comparable
expenditures that were used to identify a specific affordability threshold within the range of 1.5%
to 3%. The telephone expenditures in Table 6 would support an affordability threshold of 2%.
The other two expenditures looked at risk-reduction activities for drinking water. Installation of
a point-of-use device or the use of bottled water as an alternative to the water supplied by the
system was examined.
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Section 1412(b)(4)(E)(ii) of the SDWA identifies both Point-of-Entry (POE) and Point-of-
Use (POU) treatment units as options for compliance technologies. A POE treatment device is a
treatment device applied to the drinking water entering a house or building for the purpose of
reducing contaminants in the drinking water distributed throughout the house or building. A
POU treatment device is a treatment device applied to a single tap used for the purpose of
reducing contaminants in drinking water at that one tap. POU devices are typically installed at
the kitchen tap.

The SDWA also identifies requirements that must be met when POU or POE units are used
by a water system to comply with a NPDWR. Section 1412(b)(4)(E)(ii) stipulates that “point-of-
entry and point-of-use treatment units shall be owned, controlled, and maintained by the public
water system or by a person under contract with the public water system to ensure proper
operation and maintenance and compliance with the MCL or treatment technique and equipped
with mechanical warnings to ensure that customers are automatically notified of operational
problems.” Other conditions in this section of the SDWA include: “If the American National
Standards Institute has issued product standards applicable to a specific type of POE or POU
treatment unit, individual units of that type shall not be accepted for compliance with a MCL or
treatment technique unless they are independently certified in accordance with such standards.”

A supporting document entitled “Cost Evaluation of Small System Compliance Options:
Point-of-Use and Point-of-Entry Treatment Units” (EPA, 1998g) summarizes EPA’s approach to
meeting the SDWA requirements on these devices as compliance technologies. Since programs
for long-term operation, maintenance, and monitoring must be provided by water utilities, this
option is probably limited to the first size category (25 - 500 people). A system serving 500
people probably has between 150 and 200 households. The system would be responsible for
operation, maintenance, and monitoring of a unit at or in each of these households. This is
probably the realistic upper bound for the effective management of either of these options. The
median number of connections for systems in the 25 - 500 size category is 50. The data in
Tables 4.4.3 of the POU/POE report were used to evaluate the cost of centrally-managed POU
and POE options. Household cost increases for this option were developed for several
technologies: reverse osmosis, anion exchange, activated alumina, and granular activated
carbon. The affordability threshold would need to be at or above 2% for the POU treatment units
option to be affordable. The affordability threshold would need to be above 2.5% for the POE
treatment unit option to be affordable once waste disposal costs were included. EPA does not
believe that the affordability threshold should be set so low that two options specifically
identified in the SDWA as compliance technologies would never qualify as compliance
technologies. As it is, POE devices would not be listed as an affordable compliance technology
using the selected affordability threshold. The POU costs support an affordability threshold
between 2 and 2.5%. The POE costs support an affordability threshold of 2.5% or greater.

The cost of bottled water as an alternate source of water that meets the NPDWRs was also
investigated as a risk-reduction activity. For this analysis, a household of three people was
assumed. Water consumption was estimated at 2 liters per person per day. This same
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assumption is used to derive the drinking water equivalent level (DWEL) that was discussed
briefly in Section 2.2.3. The DWEL is used to determine the MCLG for the regulated non-
carcinogenic contaminants. A cost per gallon rate of $0.98 was used for this analysis. This rate
is the average price for home delivery from the International Bottled Water Association. A cost
per household per year of approximately $570 was derived from these data. The bottled water
costs would be in addition to what the household is currently paying for water. The bottled water
costs support an affordability threshold of 2.5% or higher, depending upon the size category.

Another factor in the decision of where to set the affordability threshold was that EPA
believes that small system variances are intended to be very rare, based on the requirements of
the SDWA. Variance technologies are intended for systems with very poor source water such
that the costs of compliance would not be affordable. Thus, the affordability criteria should be
set, in EPA’s view, high enough that the majority of the systems will proceed down the
compliance pathway. The compliance and variance pathways are illustrated in Figure 2 in
Section 1.3. The right-hand side of this figure shows the steps that a small system must pass
through before receiving a small system variance and installing a variance technology.

The first step is to determine if there is an affordable compliance technology. Variance
technologies are only identified when there are no affordable compliance technologies. As long
as one potential compliance technology can pass the affordability criteria, there won’t be
variance technologies. If there are five potential compliance technologies and only one passes
the affordability criteria, variance technologies would not be identified for that system
size/source water quality combination. This shows that the goal for most systems should be
compliance with the NPDWR, since only one technology needs to meet the affordability criteria
to eliminate the availability of variance technologies. When affordable compliance technologies
are not available, variance technologies will be identified. However, small systems must
evaluate the affordability of treatment, alternate source, and restructuring at the system-level
before a small system variance can be considered. Thus, the structure of the SDWA
requirements indicates that small system variances should be considered as a last resort.

The approach to establishing the national-level affordability criteria did not establish a
baseline for in-place treatment technology. The baseline for annual water bills was determined
for each size category rather than creating many smaller sub-categories based on the degree of
existing treatment. There were two reasons for this approach. The difference between annual
water bills in ground water and surface water systems was not significant even though there
would be differences in existing treatment. The second reason is that the sample size of the data
that would be used to determine the baseline for annual water bills would be very small for some
of the sub-categories. One consequence of this approach is that some of the treatment costs for
the regulations covered in this guidance are already included in the baseline of annual water bills.
The regulations for the contaminants that were initially eligible to receive small system variances
were promulgated between 1986 and 1992. The CWS Survey was conducted in 1995. Some of
the treatment costs are already incorporated into the baseline for current-annual water bills. A
group of five small surface water systems with annual water bills above $500 per household per
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year were examined. All of these systems had installed disinfection and filtration technologies to
comply with the surface water treatment rule (SWTR). The SWTR was promulgated in 1989.
The treatment cost comparisons in Chapter 4 assumed that there was no existing treatment
capable of removing the contaminant or being modified to remove the contaminant. This is a
conservative assumption for some systems (especially surface water systems) because they have
already made an investment in technology that is reflected in the customer’s annual water bills.
The assumption that these systems would need to install a new technology overestimates the
costs of compliance for these systems.

Another important factor is that under this approach to national-level affordability criteria,
the affordability threshold is set at 2.5% of MHI for existing and future regulations. The baseline
for annual water bills will increase as treatment is installed to comply with regulations and as
backlog infrastructure needs are met. EPA intends to conduct the Community Water Supply
Surveys every five years and will be able to track the increases in water bills due to treatment or
infrastructure repair. In the interim, between CWS Surveys, EPA will adjust the baseline for
annual water bills to incorporate the projected impact of regulations. For example, if arsenic
follows the disinfection by-product, and radon rules, the impact of these rules will be
incorporated into the baseline annual water bills used to make the affordable technology
determinations for arsenic. Since the baseline water bills will be higher, the available
expenditure margins for comparison with arsenic treatment costs will be lower than that listed in
Section 3.5. The consumer price index data shows water prices increasing at a faster rate than all
items over the last 10 years (EPA, 1998e). This implies that water prices should increase faster
than median household income and that the available expenditure margin will decrease over
time. The impacts of new regulations will further decrease the available expenditure margin over
time. Thus, while variance technologies are not available for the currently regulated
contaminants, a decreasing available expenditure margin increases the likelihood of variance
technologies for future regulations.

The final piece of supporting rationale is that EPA believes that the goal of the SDWA is
still to provide the same high quality drinking water for all customers of public water systems.
The SDWA does not, in EPA’s view, envision a two-tiered approach for standards where large
systems are complying with the NPDWR and small systems are operating at some level above
the MCL that is protective of public health for the duration of a small system variance. The
small system variance option should be the exception and not the rule. Ideally, only a small
subset of small systems would ever operate under a small system variance. If the affordability
threshold were set so low that variance technologies were needed for regulations that were
promulgated at least six years ago, then affordability would be a significant issue for all future
regulations. Under such an affordability threshold, the small system variance option would
become the rule rather than the exception.

Section 3.5: National-Level Affordability Criteria
The national-level affordability criteria are based on an affordability threshold of 2.5% of
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the median household income (MHI). As discussed in Section 3.4.1, the baseline values for
median household income and current water bills have changed slightly from the Federal
Register notice. The correct baseline water bills ranged from 0.65% to 0.69% MHI in the three
size categories. Thus, the available expenditure margins were approximately 1.8% MHI for each
size category. Table 7 summarizes the national-level affordability criteria and shows the
maximum increase that could occur using these criteria.

Most systems would not be expected to actually experience cost increases of this magnitude
if a compliance technology was installed. Many compliance technologies impose substantiallty
lower household costs. For example, the screening process examined several technologies that
imposed less than $300/household per year increases in all three size categories. The treatment
costs used for the affordable technology determinations were based on treatment of all of the
water to achieve the maximum removal efficiency. Most systems will not need the maximum
removal efficiency to comply with a NPDWR. As was noted in Section III of the August 6, 1998
Federal Register notice, blending is an option to reduce the cost of treatment when lower
removals are needed for compliance. A portion of the influent stream can be treated and blended
with an untreated portion to still meet the MCL. Under this scenario, both capital and operating
and maintenance costs would be lower than the estimates for the full stream treatment. Since
blending would lower the rate increase for water, household costs would be lower.

Another factor that would result in lower household costs is that the approach to establishing
the national-level affordability criteria assumes that all treatment costs are borne by the systems
and passed along to customers. The national-level affordability criteria do not consider the
impact of financial assistance from State Revolving Fund loans or Rural Utility Service. Loans
or grants would reduce the amortized capital costs in these systems. This would lead to lower
impacts at the household level in those systems that qualify for financial assistance. There are
other mitigating measures that can reduce the impact on households. Rate design, consolidation
strategies and regionalization approaches are discussed in Appendix F of the “National-Level
Affordability Criteria Under the 1996 Amendments to the Safe Drinking Water Act” report.
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4.0 AFFORDABLE TECHNOLOGY DETERMINATIONS
Section 4.1: Overview

The two-stage screening process for variance technologies was described in Chapter 2.
Only 5 of the 80 regulated contaminants passes through this screening process and remained
eligible for variance technologies. These five contaminants were: antimony, asbestos, atrazine,
di~(2-ethylhexyl) phthalate, and lindane. The national-level affordability criteria were described
in Chapter 3. Table 6 lists the derived criteria for each of the three size categories. This chapter
describes how the affordable technology determinations were made for these five contaminants.

Section 4.2: Results of SDWIS Run of Violations

The last screen in the two-stage screening process utilized the violation data in the Safe
Drinking Water Information System (SDWIS) to identify systems that might need to install
treatment to comply with one of the existing NPDWRs (EPA, 1997a). MCL violations were
found in SDWIS for the five contaminants that passed through the screening process. There
were 142 MCL violations listed for these five contaminants. The breakdown was as follows: 34
violations for antimony, 6 for asbestos, 92 for atrazine, 8 for di-(2-ethylhexyl) phthalate and 2 for
lindane. The concentration listed in SDWIS as the MCL exceedance was examined for all 142
violations. The States were contacted to inquire about the compliance status of the system and to
verify the concentration reported in SDWIS. The compliance status was checked to see how
many of these systems had already complied with the NPDWR after the violation occurred. The
concentration listed in SDWIS was verified because several appeared to be reported using
incorrect units. Some values were reported in ug/L instead of mg/L. It was important to get the
correct units for the violations because this data was used to estimate the removal efficiency
needed to comply with the NPDWR. Asbestos posed a unique problem since it has different
units than the other chemical regulations. The MCL for asbestos is measured in million fibers
per liter rather than milligrams per liter. For asbestos, violations had to be verified because some
were reported as fibers per liter instead of million fibers per liter. The asbestos violations were
also checked to determine the source of the asbestos. Asbestos can be found in the raw water
entering the treatment plant or it can occur from the corrosion of asbestos-cement pipe in the
distribution system. Different treatment technologies would be applied depending upon the
source of the asbestos.

The States indicated that 140 of the 142 systems were back in compliance with the
NPDWRs. The two systems that were not yet in compliance had violations of the asbestos
standard. The source of the asbestos in both of these systems was the corrosion of asbestos-
cement pipe. Even though the vast majority of the systems were back in compliance, the
violation data was used to determine if affordable compliance technologies existed for these five
contaminants. The concentrations for the highest violations (after verification of the units) were
used to compare with the MCL to determine the maximum removal efficiency needed for
compliance. This maximum removal efficiency was used to estimate treatment costs that were
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compared with the national-level affordability criteria. If the treatment costs for one technology
were found to be affordable, then variance technologies were no longer available. This approach
is very conservative on the cost side because the worst-case system was used to determine the
removal efficiency.

For the five contaminants, the derived maximum removal efficiency exceeded 80 percent.
Since most treatment technologies are generally capable of achieving removal efficiencies
between 90 and 95 percent, treatment costs were based on this upper limit of performance. Thus,
the costs assume treatment of all of the water. Treatment of a portion of the influent water and
blending it with an untreated portion to reduce costs was not assumed in the development of the
treatment costs. When the concentration above the MCL is low enough, blending can be used to
reduce costs while still meeting the MCL. Both capital and operating and maintenance (O&M)
costs can be reduced by blending as described above. For the systems that do not need the
maximum removal efficiency, the treatment costs used to make the affordable technology
determinations are an overestimate of the costs their customers would see if a technology were
installed for compliance.

Section 4.3: Treatment Cost Models

The potential compliance technologies identified for these five contaminants included both
central treatment options and point-of-use (POU) options. Under the central treatment options,
all of the water supplied by the system is treated. Under the POU options, only the water at one
tap within a residence is treated. All of the other water in the house is not treated to reduce
contaminant concentrations. It was assumed that the kitchen tap would be treated for these
options.

For the central treatment options, three cost models were used to make treatment cost
estimates. The cost models have different ranges of applicability based on design flow. The
design flow is related to the production capacity of the treatment unit and is larger than the peak
daily flow for the system. The design flow is used to estimate capital costs for the system. The
average daily flow is used to make estimates for the O&M costs. Thus, the treatment unit is
sized based on production capacity and the operating costs are based on the volume of water
being treated for distribution.

The first cost model is for very small systems with a design flow below 270,000 gallons per
day. The document entitled “Very Small Systems Best Available Technology Document”
provides equations for estimating capital and O&M costs for these systems (EPA, 1993a). The
Water Model is a set of cost curves for various technologies contained in the document entitled
“Small System Water Treatment Costs (EPA, 1984). The third model is the WATERCOS$T
model (Computer Software for Estimating Water and Wastewater Treatment Costs, Version 2.0,
1994). This is a computer model used for the estimation of costs for systems with flows larger
than 1 million gallons per day. The costing models generate discrete cost estimates
corresponding to specific design and average daily flow inputs.
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A byproducts stream is produced by some of the technologies used to treat drinking water
contaminants. These byproducts streams are typically associated with the treatment of inorganic
contaminants. Coagulation/filtration and lime softening produce sludges that require disposal.
Membrane technologies produce a concentrate stream. Ion exchange and activated alumina
produce brine streams. Two additional cost models are used to estimate the costs of disposal of
these residual byproduct streams. The document entitled “Small Water System Byproducts
Treatment and Disposal Cost Document” (EPA, 1993b) provides equations for capital and O&M
costs for technologies to dispose of residual byproducts. These cost equations are intended for
systems in the first two size categories (25 - 500 and 501 - 3,300 people). The equations for
capital and O&M costs for systems in the 3,301 - 10,000 people served category were taken from
the document entitled “Water System Byproducts Treatment and Disposal Cost Document”
(EPA, 1993c).

For the POU options, the document entitled “Cost Evaluation of Small System Compliance
Options: Point-of-Use and Point-of-Entry Treatment Units” (EPA, 1998a) was used. This
document contains capital and O&M cost equations for a variety of POU and POE options.
Table 4.4.3 contains the data on total costs that was used to generate the equations for each of the
processes.

Section 4.4: Model Systems

As described in Section 4.3, the capital costs are based on design flow and the O&M costs
are based on average daily flow. The capital costs were amortized over 20 years at an interest
rate of 7%. The annualized capital costs were combined with the annual O&M costs to
determine the total production costs. The units for the total production cost are dollars per
thousand gallons ($/kgal).

In order to derive capital and O&M costs for central treatment options, design and average
daily flows are needed for a typical system within each size category. The selected design and
average daily flows are based on the flows that were used in the regulations developed during the
early 1990s. The design and average daily flows for the five size categories that were used to
derive the flows for this analysis are contained in Table 8. For small systems, the design and
average daily flow are reported in thousand gallons per day (kgpd). Since the categories used in
the regulations are more stratified than the small system categories in the SDWA, a weighted
average of the flows was derived for each of the first two SDWA small system categories from
the data in Table 8. The number of systems within each size category in Table 8 was used for the
weighting factor in determining the flows for the SDWA categories. The design and average
daily flows used to derive costs for the affordable technology determinations are contained in
Table 9.
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Design and Average Daily Flov{:l;}:esd for Regulations (early 1990s)
System Size Category Design Flow Average Daily Flow
(population served) (kgpd) (kgpd)
25-100 24 5.6
101 - 500 87 24
501- 1,000 270 86
1,001 - 3,300 650 230
3,301 - 10,000 1,800 700
Table 9
Design and Average Daily Flows Used for Affordable Technology Determinations
System Size Category Design Flow Average Daily Flow
(population served) (kgpd) (kgpd)
25-500 58 15
501 - 3,300 500 170
3,301 - 10,000 1,800 700

As discussed in Section 3.4.2, the centrally-managed point-of-use options is probably only
cost-effective in the 25 - 500 size category. In the POU/POE report (EPA, 1998a), costs for POU
and POE options were compared against central treatment costs. The costs for the centrally-
managed POU option had to be converted to the same flow basis for this comparison and to
make the affordable technology determinations. The cost estimates for the centrally-managed
POU treatment options are presented in dollars per thousand gallons used by the household. This
is very different than the cost per gallon treated by the POU device. By converting the cost per
gallon treated into the cost per thousand gallons used by the household, the POU costs are
comparable with central treatment costs. The breakpoint for POU options was between 70 and
180 households depending upon the technology. The central treatment costs did not include
waste disposal costs. The inclusion of waste disposal would shift the breakpoint for central
treatment costs being cheaper than centrally-managed POU costs to a higher number of
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households. It is unlikely that the centrally-managed POU would be more cost-effective than
central treatment after the 25 - 500 size category (upper bound of approximately 200
households). Due to increasing administrative costs and increasing coordination difficulties, it is
not expected that larger communities will find the implementation of centrally-managed POU or
POE devices to be cost-effective. However, affordable technology determinations were made for
the larger size categories.

The POU option cost equations use the number of households as the dependent variable.
The subset of data from the Community Water Supply Survey (EPA, 1997a) that was used to
develop the baseline for current water bills also contained data on residential connections. This
data was used to determine the median number of residential connections within each size
category. The number of connections was assumed to be the number of households for each size
category. The POU costs were derived using the number of households in Table 10.

Table 10
Number of Households by Size Category for POU/POE Options
System Size Category Number of Residential Households
(population served) (Median for size category)
25-500 50
501 - 3,300 425
3,301 - 10,000 1935

Both the central treatment and the POU treatment costs provide the rate increase associated
with the installation of treatment. The treatment cost models produce rate increases measured in
dollars/thousand gallons ($/kgal). Annual household water consumption (kgal/year) is needed to
convert the treatment technology costs into the increase in annual household water bills. The
water consumption data in Table 2 were used with the cost increases derived by the models to
estimate annual household cost increases for each treatment technology. The water consumption
estimates in Table 2 were multiplied by 1.15 to account for lost water due to leaks. Since the
water lost to leaks is unbilled, the water bills for the actual water used were adjusted to cover this
lost water by increasing the household consumption. The adjusted consumption rates were then
multiplied by the rate increase imposed by treatment to determine the annual cost increase for the
household. This annual water bill increase was compared with the available expenditure margin
to determine if there was an affordable technology.

Section 4.5: Treatment Cost Estimates

Affordability only played a role in removing some of the options in the smallest size
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category. In the larger two size categories, all of the treatment technologies produced annual
household water bill increases below the available expenditure margin. However, in the smallest
size category, the centrally-managed POU option was typically the only affordable option. The
cost estimates for the centrally-managed POU options were all below $400 per household per
year in all of the size categories. For antimony, the only affordable treatment option was the
centrally-managed POU reverse osmosis option. For the three SOCs (atrazine, di-(2-
ethylhexyl)phthalate, and lindane), the centrally-managed POU granular activated carbon units
were one of the two technologies identified as affordable in the 25 - 500 size category. The
other affordable compliance technology was powdered activated carbon. This technology is only
affordable when the system already has a process train that includes basins, mixing, precipitation
or sedimentation, and filtration. Since the affordability of this technology is linked to existing
treatment, the centrally-managed POU GAC option is the only affordable option identified for
the majority of the systems in this size category. The affordable compliance technologies and the
technologies that did not pass the affordability criteria are identified in Table 11. For a detailed
description of the compliance technologies for the five contaminants, see the Compliance
Technology List for Non-Microbial Contaminants Regulated Before 1996 (EPA, 1998¢).

Affordable and Other Compliance?zﬁjjloges in the 25 - 500 Size Category
Contaminant Affordable Compliance Other Compliance
Technologies Technologies
Antimony POU RO RO, C/F
Asbestos DF, DEF, CC C/F
Atrazine POU GAC, PAC GAC
di-(2-ethylhexyl) phthtalate POU GAC, PAC GAC
Lindane POU GAC, PAC GAC

RO = reverse osmosis

C/F = coagulation/filtration DF = direct filtration

DEF = diatomaceous earth filtration ~CC = corrosion control

PAC = powdered activated carbon (for plants with existing filtration)
GAC = granular activated carbon

KEY: POU = Point-of-Use

As previously discussed, the worst-case system based on occurrence was selected to
determine the removal efficiency for treatment costs. Since many of the other systems that
exceed an MCL would need lower removals to comply with the MCL, other treatment
alternatives may be affordable through the use of blending. Systems and States should consider
the technologies in the “other compliance technologies™ category when blending can be

57

performed to reduce costs while still meeting the MCL.
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5.0 SUMMARY OF VARIANCE TECHNOLOGY FINDINGS FOR CONTAMINANTS
REGULATED BEFORE 1996

As previously discussed, compliance and variance technologies are mutually exclusive. The
two compliance technology lists developed by EPA for contaminants regulated before 1996
identified compliance technologies for all of the 80 regulated contaminants, including affordable
compliance technologies for all classes of small systems where appropriate. The two-stage
screening process removed all but five contaminants. Affordable compliance technologies were
identified for those five contaminants as discussed in Chapter 4. Thus, EPA will not, at this time,
be listing variance technologies for any existing NPDWR..

Because this is the first time that EPA has undertaken the variance technology analysis
required under the amended SDWA (which includes new findings concerning “affordability” and
“protectiveness”) and given the relatively short time for development of this analysis, EPA
considers the methodology described here and the resulting finding of no variance technologies
to be an initial screening effort, rather than a final determination of any kind. In addition, by
enabling EPA to list compliance and variance technologies rather than specifying them by
regulation, the statute specifically contemplates that this analysis (and any resulting list) will be
subject to revision based on new information and petitions from interested parties. EPA would
be very interested in suggestions from the public, and particularly from States, about how to
improve the methodology outlined here and discussed in the guidance and in variance
technologies that EPA should consider in revising and updating any future variance technology
list. EPA identified several elements of the methodology in this document that would undergo
further review over the course of the next year.

EPA stated in Chapter 2 that the procedures used to determine unreasonable risk to health
(URTH) values were under review. EPA will issue a revised guidance manual for determining
URTH as a result of that process. The URTH values listed in Table 1 will be modified or
recalculated using the new procedures for determining URTH values. The revised URTH values
for the 19 contaminants removed from consideration for variance technologies by the URTH
screen will be examined to see if there is a level above the MCL that may be protective of public
health for the expected useful life of a technology. Contaminants for which this screen is no
longer applicable would continue through the remainder of the screening process before
proceeding into the affordable compliance technology determination step.

EPA stated in Chapter 2 that it would re-examine the SDWIS violation data to see if
violations were reported for the contaminants removed by the “lack of violation™ screen. There
were five contaminants removed by this screen. If MCL violations are found in a subsequent
SDWIS run, then the violation data would be used to determine if there is an affordable
compliance technology.

EPA indicated in Chapter 3 that a link was not established between baseline annual water
bills and existing treatment in the national-level affordability criteria. EPA will examine whether
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this link should be established including an examination of the sample sizes. If a baseline for
treatment is deemed necessary, then separate baselines would need to made for each source type
because surface water systems should have a more extensive treatment technology baseline.

EPA will evaluate the comments that are received on the initial variance technology
findings. If these evaluations indicate a need for variance technologies for the contaminants
regulated before 1996, then a list with variance technologies may be issued in August 1999; or
sooner, if warranted.
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Senator CRAPO. And this might be a good opportunity for me to
divert from the specifics of the Safe Drinking Water Act to a gen-
eral question that I have that relates to this issue, and to virtually
all of the other regulatory issues we face in the country. And that
is, the cost of regulations. Regardless of whatever regulation we're
dealing with, particularly when they deal with the public health,
the argument is that if we don’t do whatever it is that the regula-
tion proposes, that we’re going to see a reduction in the quality of
life or a reduction in the quality of health in the country.

A dimension of that argument has been brought forward in the
last few years that each of these activities has a cost to it. We've
been discussing the cost here. And that each time you take from
a family resources, in this case, say we’re taking $250 or $500 from
a family, you are impacting that family’s ability to provide for its
own health care, provide for its own quality of life and so forth.
And that there is a reduction in the public health by taking re-
sources from the family and from the community at large.

The argument in response, I would think, seems to have to be
that the benefit that is being gained by taking those resources from
the community is greater than the benefit of leaving those re-
sources in the community. And you’ve probably seen the same stud-
ies I have. Some studies say that that’s rarely the case and some
studies say that that’s always the case, or they justify it in each
individual case.

I just want to, on a sort of a policy or principle level, ask your
opinion, Mr. Fox, and Dr. Noonan and Ms. Dougherty, you're wel-
come to jump in on this. Do you agree that each time we pass regu-
latory requirements into law that cause a financial impact on soci-
ety that that does by taking from society those resources, it does
have an impact on the quality of life?

Mr. Fox. There’s no question that there are economic impacts on
all sides of the ledger as a result of the actions we take. I can tell
you from the drinking water standpoint, and certainly all the
Water Office regulations that I'm familiar with, we do fairly exten-
sive cost benefit analysis of these various proposals. And some of
them are easier to do than others.

When there is a drinking water rule with documented, signifi-
cant public health benefits, we can attribute some dollars associ-
ated with those benefits. Sometimes it’s easier than others. Cancer,
for example, is sometimes a very difficult risk to cost, because it’s
often very subtle, it’s often very long-term. We're often talking
about a very small number of the population that are particularly
affected by it.

But some of our microbial rules, for example, have much more
immediate and frankly acute effects, such as some of the effects of
Cryptosporidium or E. coli and the like. We try to do our best to
evaluate this. I will be the first to say that I've spent a good deal
of time with economists, and not unlike lawyers, you can get them
to hold a wide variety of opinions as to ultimately what the predict-
able impact of something is. But we really do our best to evaluate
costs and benefits to give that information to the public, take com-
ment on it, and ultimately come up with a sound rule as a result
of it.
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Senator CRAPO. I'm assuming that you identify risks associated
with whatever situation you're dealing with, and somehow quantify
those risks.

Mr. Fox. That’s correct.

Senator CRAPO. And I am also assuming, in fact, I've seen anal-
yses that try to quantify the risk of taking resources from the com-
munity. If we can trust our quantification of these respective risks,
I assume you didn’t compare those two risks. Is that what’s being
done?

Mr. Fox. We so not compare those risks specifically, but it gets
a lot more complicated, because there are so many risks that you
can’t quantify and they become much more qualitative. And you
then have to make certain judgments about the risks. I suspect we
will spend this morning some time this morning on the subject of
arsenic, for example. There is a good deal of information about
some cancer endpoints associated with arsenic that we can quan-
tify. There’s a lot of information about some cancer endpoints that
we can’t quantify very well, and there’s certainly a lot of informa-
tion about completely non-cancer end points that we have a very
difficult time quantifying.

So these judgments do become fairly qualitative at some funda-
mental level. This is all the information that we try to put to-
gether. One of the other judgments that’s fascinating—I spend a
good deal of time with economists trying to do this on the Clean
Water Act—is determining the value of clean water. There is an in-
teresting set of statistics about what people perceive concerning the
value of clean water. In other words, “What is it worth for me to
know that I have a stream nearby that is clean.” There is a value
to that, and economists even try and quantify that.

So it is very difficult and certainly an important and emerging
science.

Senator CRAPO. I've seen some of those formulas. Dr. Noonan?

Dr. NOONAN. Actually, Mr. Chairman, I'd like to address your
question about the premise that if we don’t implement rules, some-
how the public health will be reduced from a baseline. That as-
sumes that we can measure a baseline for public health.

But I think the other way of looking at it is, in many cases when
we implement rules, we actually improve public health from the
baseline. In which case you’re actually putting resources back into
the community that might have been spent on mitigation of bac-
terial disease, might have been spent on hospitals stays, might
have been spent on doctor visits, that won’t be because we have im-
plemented rules that will mitigate microbial contaminants.

Senator CRAPO. Sort of the prevention side of the issue.

Dr. NooNAN. Exactly. And I think that one of the things that is
increasingly obvious is that the country as a whole needs to con-
sider much more in terms of preventive medicine rather than cur-
ing disease once we have it.

Senator CRAPO. I would agree with that.

Dr. NoONAN. And I will also say one other thing, and that is we
are sponsoring, in ORD, a lot of work in environmental economics
and social sciences that may help us to elucidate some better mech-
anisms for evaluation of these kinds of currently unquantifiable
benefits. In fact, if I may say, we are currently the largest funder
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of environmental economics research now in the Federal Govern-
ment, and nearly all of that work is done in universities.

Senator CRAPO. Well, thank you. And I'm very interested in that.
So if there are any primers or papers that you have on that that
don’t take a scientist to read, I've love you to send them in to me
and let me review them. Because that’s a very interesting topic to
me.

Another aspect of this topic, though, gets back to what I've al-
ways called and heard referred to as the old 80-20 rule, or the idea
that you get a major part of your benefit, like 80 percent of your
benefit from the first 20 percent of the dollars you spend. And as
you get closer and closer and closer to those ultimate refinements,
you spend much, much more money to get each added incremental
increase in whatever it is that we are working on. And that does
rellate directly back to questions like arsenic and some of those
rules.

And here’s the question I raise, in a broader context or you can
answer this in the context of arsenic, if you want to use it as an
example. But it seems to me that we very often approach these
kinds of issues with an assumption that seems to say that each in-
creased reduction of a pollutant or a contaminant in whatever
water supply or whatever it is that we’re dealing with increases the
public health in sort of a straight line basis, whatever that increase
has been for the earlier reductions, we assume that it is that way
for even the later reductions.

And as we are able to technologically able to calculate and to
identify smaller and smaller percentages of pollutant in a water
source, to take an example, I raise the question of whether the cost
benefit analysis remains the same as the cost for removing that
extra one part per billion triples and the benefit of the removing
that last little one part per billion plummets. And it seems to me
that that question has to come into play as we look at whether to
go from 50 parts to billion to 5 parts per billion, or maybe 1 part
per trillion or whatever it is that the next scientific advance will
let us measure.

Would you respond, Mr. Fox?

Mr. FoX. Yes. In fact, you hit on precisely the deliberations that
I faced on arsenic and making a decision about what number to
propose. The conventional wisdom is exactly as you suggest, and
the experience in the wastewater area was precisely that. The cost
per pound removal for the first 90 percent is X, and then for the
next 10 percent becomes 2X, 3X as you get further and further.

I think it was that paradigm, if you will, that led this committee
to draft an amendment to the Safe Drinking Water Act that al-
lowed us to consider cost in establishing a drinking water standard.
It was the principle that public health protection can be maximized
at minimal cost. When I was first briefed on arsenic, I asked staff
to let me see this beautiful asymptotic curve that’s going to show
me precisely where to pick the arsenic number, but it didn’t come
out that way.

The unfortunate reality with arsenic, it that it is very linear.
What we ended up seeing because of the nature of the treatment
technologies is that any given arsenic level I picked ended up pro-
viding a certain amount of protection to a certain amount of people
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at a certain amount of cost. And this graph ended up being pretty
much linear.

So I was faced with having to decide how many million Ameri-
cans do I want to protect, and what is the appropriate cost. It
wasn’t the wonderful curve that I had hoped to see in environ-
mental protection.

Senator CRAPO. Well, let me ask you a question. I'm assuming
that there is some point at which the level of arsenic in the water
is so low that it’s probably below background for what is normal
in water in naturally occurring circumstances. Are you telling me
that if we can identify one part per trillion that that one part has
to be removed?

Mr. Fox. No. Let me make it specific using arsenic as an exam-
ple. The way we normally do drinking water regulations and the
way the statute directs us is to start from what we call feasible:
that is, what is the feasible level. Feasibility is a cost and moni-
toring test, and it is generally the number that we try to pick.

In arsenic, the feasible number would have been three parts per
billion. We moved off from the feasible level based on an evaluation
that, in fact, there were some economic considerations that we had
to consider.

Senator CRAPO. Let me ask you a question. When you say fea-
sible, you mean, leaving cost aside, it’s what we technologically can
achieve?

Mr. Fox. No. Feasible is: what can you technologically achieve,
taking costs into consideration, and what do our monitoring capa-
bilities allow us to measure down to.

Senator CRAPO. That was three parts per billion?

Mr. Fox. That’s correct. For large systems.

Ser;ator CrAPO. For large systems, OK. How about for small sys-
tems?

Mr. Fox. The feasibility history only applies to large systems.

Senator CRAPO. Then proceed. Then you add a cost analysis, a
cost benefit analysis?

Mr. Fox. Right. Staying with arsenic for just a second, the Na-
tional Academy of Sciences issued a report on arsenic. Depending
on how you evaluate the study, and I would truly believe that we
followed it to the best that we could, they said 50 parts per billion
was clearly unsafe. In fact, they said 50 parts per billion was a risk
range of about 10 to the minus 3. If you do extrapolate the Na-
tional Academy of Sciences study down, you’re probably in the
range of 4 to 6 parts per billion, and I'm sure other witnesses are
going to have different opinions on this. But that’s certainly where
we ended up coming down on this one.

If you end up considering the normal Agency risk range, how
we've done these things in the past, which is typically 10 to the
minus 4 to 10 to the minus 6 for a cancer range, your arsenic num-
ber would actually be well below three.

Dr. NOONAN. About 2 parts per billion.

Mr. Fox. About 2 parts per billion to 10~4. So tradition, if you
will, for drinking water was leading us to an arsenic number that
was very low. The National Academy was pulling this way down,
our traditional agency risk range would have even been below
three, and the feasibility analysis would have taken us to three.
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Given this pressure on arsenic, we then took the new language
of the Safe Drinking Water Act that allows us to consider costs,
and it gave us the ability to move off of what was feasible based
on a consideration of cost, and that’s basically how we ended up at
five.

As I discussed earlier, when you look at these various cost esti-
mates, it truly became very linear. And as the cost doubled the
number of populations served doubled, and that was related to a
halving of, in effect, a halving of the arsenic standard. And it ended
up staying at that relationship through much of the line.

Senator CRAPO. Is arsenic naturally occurring in water?

Mr. FoXx. Yes. Arsenic is a naturally occurring substance. But it
is also a byproduct of other, if you will, industrial activities. Mining
is one of the most common.

Senator CRAPO. And do we have an understanding of what the
natural occurrence—I realize that varies I'm sure from regions.

Dr. NOONAN. It varies. It’s quite geographically variable.

Senator CRAPO. But what is the range of naturally occurring ar-
senic?

Mr. Fox. We have good country maps that we can get to you.
Generally speaking, in the southwestern and western regions of the
country, arsenic levels in ground water are fairly high. There actu-
ally are pockets in New Hampshire, for example, and other States
around the country.

[The information referred to follows:]
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% USGS Arsenic in Ground-Water Resources

of the United States

science for a changing world

Arsenic is a naturally occurring element in rocks, soils, and the waters in contact with them. Recognized as a toxic
element for centuries, arsenic today also is a human health concern because it can contribute to skin, bladder, and other
cancers (National Research Council, 1999). Recently, the National Research Council (1999) recommended lowering the
current maximum contaminant level (MCL) allowed for arsenic in drinking water of 50 p1g/L (micrograms per liter), citing
risks for developing bladder and other cancers. The U.S. Environmental Protection Agency (USEPA) will propose a new,
and likely lower, arsenic MCL during 2000 (U.S. Environmental Protection Agency, 2000). This fact sheet provides infor-
mation on where and to what extent natural concentrations of arsenic in ground water exceed possible new standards.

EXPLANATION
Arsenic, in ng/L
See page 37 of the transcrij

Figure 1. Arsenic concentrations in ground water of the United States.

Fact Sheet FS-063-00

U.S. Department of the Interior
May 2000

U.S. Geological Survey



The U.S. Geological Survey
(USGS) has collected and analyzed
arsenic in potable (drinkable) water
from 18,850 wells in 595 counties
across the United States during the
past two decades. These wells are
used for irrigation, industrial pur-
poses, and research, as well as for
public and private water supply.
Arsenic concentrations in samples
from these wells are similar to
those found in nearby public supplies
(see Focazio and others, 1999). The
large number of samples, broad geo-
graphic coverage, and consistency of
methods produce a more accurate and
detailed picture of arsenic concentra-
tions than provided by any previous
studies.

Where do high
concentrations of arsenic
in ground water occur in
the United States?

Arsenic concentrations in
ground water generally are highest
in the West. Parts of the Midwest
and Northeast also have arsenic
concentrations that exceed 10 ug/L,
the World Health Organization’s
(WHO) provisional guideline for
arsenic in drinking water (World
Health Organization, 1999). Arsenic
concentrations appear to be lower
in the Southeast, based on a smaller
amount of data. Arsenic concentra-
tions also could be high at locations
not shown on figure 1 because data
are not available everywhere. Even
at sampled locations, concentrations
might differ between shallow and
deep waters. Nonetheless, these data
illustrate how arsenic concentra-
tions vary across broad regions of
the country.
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How frequently are arsenic
concentrations in ground
water likely to exceed
possible new maximum
contaminant levels?

To look at the Nation as a
whole, arsenic data were grouped
by county and linked to the number
of public-supply systems withdrawing
ground water in each county (Focazio
and others, 1999). Estimates of the
percentage of small public water-
supply systems which exceed six
targeted arsenic concentrations in
their ground-water resource are
shown in figure 2. Systems were
called “small” if they served between
1,000 and 10,000 persons. Focazio
and others (1999) provide similar
information for both smaller and
larger sized systems. The highest
concentration evaluated is at the
current MCL of 50 ug/L, along
with several lower concentrations,
one of which may become the new
MCL.

As the concentration for a
possible new MCL decreases, the
likelihood of exceeding that standard

increases. Just over 13 percent of
small systems used water with arsenic
concentrations greater than 5 pg/L,
compared to fewer than 1 percent
exceeding the current 50 ng/L MCL.
Public systems exceeding a new,
lower MCL will be required to

cither treat their water or find
alternative sources of supply. This
choice undoubtedly will increase
costs for consumers while decreasing
their exposure to arsenic. Although
homeowners with private wells

are not regulated, a lower drinking-
water standard would mean that
more homeowners will be consuming
water with concentrations that exceed
a standard.

USGS information provides a
broad picture of arsenic concentra-
tions in ground water throughout
the United States. In 24 percent of
the U.S. counties where data were
available, at least 10 percent of sam-
ples had arsenic concentrations
exceeding 10 pg/L, the WHO provi-
sional guideline for arsenic. Water
users in these counties (colored dark-
est brown in fig. 3) are the most likely
to have ground water exceeding new
standards for arsenic.

CONCENTRATION

PERCENT OF SYSTEMS WITH
WATER EXCEEDING THE

1 2 5 10 20 50
ARSENIC CONCENTRATION, IN MICROGRAMS PER LITER (ug/L)

Figure 2. Percentage of small public water-supply systems estimated to

exceed targeted arsenic c:
(wg/L, micrograms per liter).

itrations in their ground-wate

resource
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Figure 3. Counties with arsenic concentrations exceeding possible new MCLs in 10 percent or more of ground-water samples.

- Counties with arsenic concentrations exceeding 10 ug/L in 10 percent or more of samples.
- Counties with arsenic concentrations exceeding 5 [1g/L in 10 percent or more of samples.
Counties with arsenic concentrations exceeding 3 |1g/L in 10 percent or more of samples.

E‘ Counties with fewer than 10 percent of samples exceeding 3 j1g/L, representing areas of
lowest concentration.

D Counties with insufficient data in the USGS data base to make estimates.
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Senator CRAPO. Now, you said that the tradition or the 10 —4——
Dr. NOONAN. Let me try to explain, Mr. chairman.
Senator CRAPO. How do we get to that?
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Dr. NOONAN. Typically what we look at what level of a particular
pollutant or substance causes obvious adverse health effects. In
other words, where do you begin to see real frank adverse effects
in people. In this case, for arsenic, what we looked at, and what
we had the best evidence on, was cancer risk—bladder cancer and
skin cancer.

Senator CRAPO. Now, it’s going to be different for different sub-
stances, right?

Dr. NOONAN. Oh, yes. Absolutely. Absolutely.

In the case of arsenic, you begin to see obvious adverse effects
that are lethal, that is, bladder cancer and skin cancer, at a level
of somewhere between 200 and 500 parts per billion. Typically
what the Agency does in a risk assessment, it says, OK, we need
a margin of safety below that adverse effect level. And our typical
margins of safety bring us down to somewhere between 10~ 4 and
106 risk range. So we often have to go down 4 to 6 orders of mag-
nitude below the level at which you see these frank adverse effects,
or lethal effects in this case.

Senator CRAPO. Can you tell me why we resulted, or how we
came to that determination that we had to go 4 to 6 levels lower?

Dr. NOONAN. Well, typically, that has to do with variability in
the population, the susceptibility of individuals and the realization
that, and I think I could defer to some of my risk assessors, this
is a tried and true methodology for dealing with cancer risk, par-
ticularly, that you want to go down about several orders of mag-
nitude below the adverse effects level.

Senator CRAPO. I'm sorry to keep interrupting you, but has that
general determination been subjected to a rigorous cost benefit
analysis? In other words, if you go down two levels, it’'s going to
cause so much, four levels, so much, six levels, so much?

Dr. NOONAN. It depends on the pollutant and on the rule that
you’re writing, whether or not that health standard is subjected to
a cost benefit analysis. My understanding is for drinking water it
typically is, when you

Mr. Fox. And I would just say that this is a history of the Agen-
cy that I know for 20 years anyway, on the cancer end point public
health protection we generally try and protect the population in the
10 to the minus 4 to the 10 to the minus 6 risk range. This has
been something, as I think Norine said, that has been well estab-
lished, that has been extensively used for a long time.

Dr. NOONAN. Peer reviewed, I mean, this is not methodology that
hasn’t been tested.

Mr. Fox. We don’t always get there. Arsenic tends to be at the
low end of that risk range because of cost. Some other contami-
nants, because of the cost effectiveness, we can end up with 10 to
the minus.

Senator CRAPO. Well, the reason I ask is because in recent years
there have been a lot of questions raised at the Congressional level
as to whether we build conservative default after conservative de-
fault after conservative default into our rules to the point where
they become beyond the level of common sense and beyond the
level of science and extremely expensive. And that’s the question
I'm getting at.




50

Dr. NOONAN. And we understand that, Mr. Chairman, and I
think we try to reevaluate the methodologies and the guidelines
that we use to set those risk ranges on a periodic basis, so that we
are confident that the methodologies that we are using to assess
risk reflect the most up to date and the most excellent thinking in
the scientific community, not just in EPA, but around the country.
Our folks are actually in very much a leadership role, particularly
in risk assessment, among their peers in the country. I have a per-
son who works for me who is currently the President of the Society
for Risk Analysis, elected president. And that’s a professional soci-
ety of people who do this for a living and who work on risk issues.

So I think, though, if we get back to arsenic for a minute, let’s
just finish the calculation.

Senator CRAPO. Yes.

Dr. NooNAN. If the frank adverse effect that we see for cancer
is between 200, somewhere between 200 and 500 ppb, that’s where
they begin, for the average person, and people are not generally av-
erage except in Lake Wobegon, where they're all above average

Senator CRAPO. I'm glad you added that last part!

Dr. NoONAN. But if we do the calculation, if we go down ten-fold,
that would be about 20 parts per billion. Let’s pick the mid-range,
300, that would be 30 parts per billion. If we go down a hundred-
fold, that’s only 102, we’re now at 3 ppb. You can see where we're
going. I mean, we’re currently essentially less than 100fold below
the obvious adverse effect level.

That quite frankly from a health perspective gives us not an in-
significant bit of concern, but we also have bearing down on us the
cost element of this. And so what we've tried to do is pick the num-
ber that is both affordable, from my colleague’s standpoint, and a
number that is the most protections of human health that we can
get to.

Senator CRAPO. If you were to go to 10 to the minus—here comes
my math, distance from my math classes again—if you were to go
to 10 to the minus 6, let’s say 10 to the minus 5, because that’s
in between the 4 and the 6, that would be what, 100,000?

Dr. NOONAN. Well, let’s keep going. At 102, it’s 3 ppb. We're
going to pick the mid-range. At 10~3, it’s 0.3 ppb. At 104, 0.03
ppb. At 105, it’s .003 ppb, or about 3 parts per trillion.

Senator CRAPO. Can we measure that, 3 parts per trillion?

Mr. Fox. No, as I said, our feasible level that we determined was
basically 3 parts per billion. And this gets into reliability of labora-
tories across the country.

Senator CRAPO. And I've got to believe, and again, I'm not a sci-
entist, and I will listen to the scientists, but I've got to believe
there is some point at which a human being can consume water
that has some tiny little fraction of these materials in it that is not
going to be lethal or even a significant risk. Is that not a valid as-
sumption? Is there some point?

Mr. Fox. Many people smoke cigarettes all their lives and never
get lung cancer.

Senator CRAPO. Well, I'm not talking about that. That’s a risk.
I'm talking about, does water have to be absolutely devoid of any
foreign substance for us to drink it?

Dr. NOONAN. No. Absolutely not. Of course not.
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Mr. Fox. It won't be.

Senator CRAPO. I know you’re not saying that. But my question
is, isn’t there some point for arsenic at which is it naturally occur-
rinli,r? in most water and which has historically not been a health
risk?

Mr. Fox. Well, there is some tension and difficulty in this line
of questioning, if you will. I know you're just really asking for infor-
mation here, but Cryptosporidium is a naturally occurring orga-
nism, Giardia is naturally occurring, E. coli at some level is natu-
rally occurring. I really look at our job as trying to provide multiple
pathways of public health protection, so that people can turn on
their tap with confidence that they’re not going to get sick to their
stomach or they're not going to contract skin cancer or lung cancer.

Dr. NOONAN. Over a lifetime of exposure.

Senator CRAPO. Well, I am, too, but I want them to have enough
money to own a television, so they can turn it on and find out
about their health needs.

Dr. NOONAN. I understand that, Mr. Chairman. I think, though,
that we have struck a balance here, particularly in the arsenic
rule, that is as protective of public health as we can get, taking
into consideration the kinds of affordability criteria for American
families. I know that you share the goal of protecting public health.
And I think it’s our conviction that we’ve got it right here from that
standpoint.

Mr. Fox. Let me make this clear, too. This is not a slam dunk,
if you will. We proposed a number of five parts per billion. You will
hear, I’'m sure, from a number of other witnesses, that there’s a lot
of uncertainty in the science behind these numbers. I fully ac-
knowledge that, and we really want to go through a rigorous public
debate to figure out what the right numbers should be.

We actually proposed five, but we are also taking comment on a
number of other values, so that in the end, if the Agency wanted
to make a different decision, it would be able to do so.

Senator CRAPO. Well, you just led to my next question. Because
you're right, there will be others who will testify, I assume, that
the science is uncertain and that the cost is too low, the cost is too
high, the cost benefit analysis does not justify this standard. The
question I have in that context is that if the EPA does adopt a five
part per billion standard at this point, it’s my understanding that
under the law, that would not be reviewable for 6 years. And so
we would be living with that for 6 years while we would then see
the science presumably come in to tell us whether it was the right
decision.

First of all, am I right in terms of my assumption about how the
law works? And second, is it not quite risky to do that, given the
fact that we do have uncertainty in the science?

Mr. Fox. My understanding of the law is that the Agency is re-
quired to review these every 6 years, but we would have the option
of reviewing them at a sooner period.

Senator CRAPO. So if science came up that said, oh, we made a
mistake here, it could easily have been at 10 or 20 parts per billion,
and we could save the public tremendous amounts of money and
resources to put into other health improvement efforts, you could
take that action?
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Mr. Fox. That’s right. I would say that. I appreciate very much
the line of questioning and that’s among the facts we have to con-
sider. History generally shows it goes the other way.

Senator CRAPO. I do understand that. Although again, some of us
are concerned that the history we had is one of an approach to this
which accumulates conservative default standards, or whatever the
terminology is that I want to use, that have an effect of driving
costs up with very low benefits, at the point when we get to that
outer end of the range when the benefit of each incremental in-
crease is much more expensive.

Mr. Fox. Right.

Senator CRAPO. Well, I appreciate this discussion we’ve had. Be-
cause I believe that the discussion, whether it is a specific discus-
sion of arsenic or the general discussion of how we are approaching
cost benefit analysis and these difficult questions of where we best
put our resources, and the level of confidence that we want to
achieve is one of the more critical regulatory issues that we face
in America today.

And I do believe that our quality drinking water is one of the
most important objectives that we can achieve, and one of the most
important responsibilities that you have. And we share that com-
mitment. And I certainly do not believe that we should do anything
that would diminish our ability to assure that Americans have safe,
clean water to drink. It is a very high value. And I can understand
why you would be placing a high value on it in your cost benefit
analysis.

By the same token, we want to be sure that with all of the other
areas in which we need to apply resources at the Federal level, let
me say at the governmental level, through the use of tax dollars,
as well as the demands that we will be placing on people and their
own pocketbooks as they achieve these objectives, we want to be
sure we do it in the most effective way possible, and that we aren’t
violating some very common sense considerations, and some good
science that hopefully we can get to help us make these determina-
tions.

And I would again invite you on this issue to think of me when
you come across papers or analyses or whatever that help elucidate
a better understanding of it. Because I truly want to be able to
achieve this objective. You mentioned the NIEHS in your initial re-
marks, one of you did.

Dr. NooNAN. I did.

Senator CRAPO. Dr. Noonan, you did. I toured their facilities in
%\Iorth Carolina. They're at the Research Triangle down there, I be-
ieve.

Dr. NOONAN. Yes. Our new building is being built directly across
the lake.

Senator CRAPO. And I have actually toured the EPA facilities,
which, I don’t know if that was in the new building, this was sev-
eral years ago.

Dr. NoONAN. Those were the old facilities.

Senator CRAPO. I've toured the EPA research facilities there, too,
and I've met with some of your scientists and their scientists and
others. And I have a very strong interest in this. And the way I
approach it is that, I think that good science has to drive our deci-
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sionmaking. It will never give us all the answers, because we have
to give the cost benefit analysis too and make the public policy de-
cisions in the arena that we have here before us today.

But good science has to give us the key to what is achievable and
then what the benefits of that are going to be. And I'm very con-
fident that we have the ability in this country to generate that kind
of science. I just want us to be sure that we use it effectively.

And I appreciate your commitments to this. I think that we as
a Nation have shown the world that we have a commitment to pro-
tecting our environment and protecting our public health. And in
that context, as I've said, safe, clean drinking water is one of the
highest and most significant priorities in that system. And so I look
forward to working with you on that.

I have no further questions, and I know there were other Sen-
ators who must have been delayed who would like to raise some,
but I guess they’ll have to submit them in writing.

Did you want to say something, Mr. Fox?

Mr. Fox. I was just going to make an observation that in my job,
there are a lot of tough decisions. But I can tell you unequivocally,
the hardest one is picking an MCL. Because you have to weigh so
many different factors, there’s so much uncertainty. But it is also,
as you point out, one of the most important decisions we can make
for public health.

Senator CrRAPO. Well, I appreciate that and understand what
you're saying. And I also appreciate the fact that you are stating
here today that you are ready to listen to the concerns from the
stakeholders and others who are involved in our national and local
drinking water systems and hopefully we’ll be able to find some
consensus in terms of what is the best step to take here.

Mr. Fox. Cynthia will be staying. As you can imagine, I have
other pressing business to attend to this afternoon.

Senator CRAPO. Maybe we ought to tie you up here all day.

[Laughter.]

Dr. NOONAN. Mr. Chairman, if I might, I just want to reiterate
and thank you very much for your comments. I think the whole
reason for the existence of my organization is to provide or to fund
the kind of excellent and high quality science that underpins the
actions that the Agency takes. I think we call upon our colleagues
in the scientific community and the industrial community and any-
where in the country where we can find such expertise, and in our
own laboratories. I think we have a number, many, very high qual-
ity people who are in leadership positions in their disciplines.

We share your commitment to the highest quality science to be
used in the soundest way possible. I will say with regard to ar-
senic, I thank very much, one of the witnesses you will hear from
later from the National Academy of Sciences, because they have es-
sentially compiled in this book, in this report, probably the most
extensive compilation of analysis and work on arsenic that exists
today. I think what it showed us is that indeed we were on the
right track. It gave us greater confidence in the studies that we
used to underpin the decisions that we made on arsenic.

And so I think it did show that we can work very effectively in
delivering high quality science to the Agency, and I thank you for
your words to that effect.
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Senator CRAPO. Well, I appreciate your commitment to that. One
of the comments that was made to me by one of the scientists down
in North Carolina when I was down there a few years ago was, we
were talking about these issues as well. And at the time, I don’t
remember what the issue was, but there was something where
there was a big concern as to whether we were going overboard in
our effort. And this particular scientist, on this particular issue,
said, you know, I think that the science on this is going to show
that we are going too far and that we could achieve our objective
in a better way.

But he said, the key here is, we need the science to tel us that
answer. And I said to him, I think you would find that those who
are fighting that situation or this situation, if they could be sure
they had good science and they trusted what the science was tell-
ing them, that there would be much higher level of consensus, that
either we do or we don’t take this next step or we take a different
step. Because we would have confidence in where we were headed
and that it was needed, and that the risk was a real risk as op-
posed to a risk that may have been more generated by political ac-
tivity than scientific analysis.

And so that’s why it’s so critical that your efforts proceed. And
I should say also, I have a lot of other questions I want to ask, I'm
going to submit them. As usual, we don’t have enough time for the
full discussion that we’d like to have. So I would encourage you to
respond to these questions promptly in writing.

But they relate, some of them, to how the Agency is prioritizing
its research and things like that. Because I'll tell you what, I'm a
very strong ally of getting the necessary funding to the research,
so that we can get some of those answers. When those scientific an-
swers come in, then when they come down on my side of an issue,
I'm going to be happy. When they come down against my side of
an issue, I'm going to have to change my point of view.

Mr. Fox. Well, we might have some new funds to apply research.

[Laughter.]

Senator CRAPO. We're going to try to make you some funds avail-
able.

Dr. NoONAN. Thanks, sir. We look forward to welcoming you to
our new facilities when we move in next year. We hope you will
come and visit them.

Senator CRAPO. All right, thank you very much. And again, Mr.
Fox, with regard to the TMDL issue, I do commit to you, as you
have committed to me, that we will, regardless of how this all
comes out in the short term, we’ll continue to work on this.

Mr. Fox. Actually, that will be a problem. Because I just was ad-
vised of the language, and apparently the language is written such
that I'm not allowed to do any work on it. So we actually will not
be having any conversations.

Senator CRAPO. Well, we’ll work on that. Thank you.

Thank you very much for your patience, ladies and gentlemen.
We will now call up our second panel. And I apologize, this panel
has eight people on it. We made the decision to do one panel of
eight instead of two panels of four, because we’ve found that the
give and take we get, at least I've found, the give and take we get
with everybody sitting at the table is more productive than if we
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have to have one panel come next and say, well, I would have liked
to have talked with Mr. or Mrs. so and so, and didn’t get a chance
to.

So we will now have the panel as follows, and we’ll ask you to
testify in this order. Mr. Gregg Grunenfelder, and please excuse me
if I foul up on any of your names. Mr. Grunenfelder is the Director
of the Drinking Water Division of the Washington Department of
Health. Mr. Gurnie Gunter, the Director of the Kansas City Water
Services Department. Mr. William Hirzy, the Senior Vice President
of the National Treasury Employees Union, Chapter 280. Dr. Mi-
chael Kosnett, the Associate Clinical Professor at the Division of
Clinical Pharmacology and Toxicology at the University of Colorado
Health Services. Mr. Erik Olson, Senior Attorney with the Natural
Resources Defense Council. Mr. David Paris, the Water Supply Ad-
ministrator, Manchester Water Treatment Plant, Manchester, New
Hampshire. And I should say that some of these folks are testifying
on behalf of national associations. I'll go back and pick that up in
a second.

Mr. Richard Tompkins, the President of the National Association
of Water Companies. And Mr. Randall Van Dyke, the General
Manager of the Clay Regional Water.

Now, let me go back and indicate that Mr. Grunenfelder is
speaking on behalf of the Association of State Drinking Water Ad-
ministrators. Mr. Gunter is speaking on behalf of the Association
of Metropolitan Water Agencies. Mr. Hirzy, on behalf of the Union
and the interests that are of concern there. Mr. Kosnett on behalf
of the National Research Council Subcommittee on Arsenic in
Drinking Water. Mr. Olson on behalf of the Natural Resources De-
fense Council. Mr. Paris on behalf of the American Water Works
Association. Mr. Tompkins on behalf of the National Association of
Water Companies. And Mr. Van Dyke on behalf of National Rural
Waters Association.

Now, gentlemen, let me remind all of you of the rules. With such
a large panel, we have to watch our time very closely. We have the
clock here, the lights here which will give you 5 minutes for each
of you to conclude your testimony. And the green light will be on
for the first 4 minutes. When 1 minute remains, you will have the
yellow light come on. And when the red light comes on, it’s time
for you to wrap up.

We ask you to please pay attention to the lights, and if you do
go over very far, I will lightly rap the gavel to remind you. The rea-
son is because we like to have a lot of give and take with you. We
do have your written testimony, we have reviewed it. And you will
also get an opportunity in the question and answer period to cover
some of the things you may not have been able to cover in your 5
minutes.

We are very aware that your 5 minutes is going to run out before
you’ve run out of things to say. But we ask you to please follow the
lights and we will try to help you be reminded of that.

Now, before we start with the panel, we’ve been joined by the
Chairman of our full committee, Senator Smith. If you’d like to
make a statement, Senator Smith, I'd be glad to give you the time
at this point.
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Senator SMITH. Well, I'll defer on the statement, Mr. Chairman,
but just to thank you for your leadership on this issue and for hold-
ing the hearing. I'll just listen to the witnesses and then partici-
pate in the questioning. Thanks.

Senator CRAPO. Thank you very much.

Then we will proceed in that order. Mr. Grunenfelder, you're
first.

STATEMENT OF GREGG L. GRUNENFELDER, DIRECTOR,
DRINKING WATER DIVISION, WASHINGTON DEPARTMENT OF
HEALTH

Mr. GRUNENFELDER. Thank you very much. Mr. Chairman, good
morning, and thank you for the opportunity to provide a State’s
perspective to the Safe Drinking Water Act discussion today. I am
the Director of the Division of Drinking Water for the Washington
State Department of Health. And I'm here speaking on behalf of
the Association of State Drinking Water Administrators.

The Association represents the State drinking water administra-
tors in the 50 States and 6 territories who have the responsibility
for implementing the many provisions of the Safe Drinking Water
Act and ensuring the delivery of safe water. State public health
agencies have been implementing drinking water protection pro-
grams for many years. In 1974, these efforts came under the pur-
view of the Safe Drinking Water Act.

The 1996 amendments added significant new requirements to
this core public health protection program, and with those, signifi-
cant new challenges, challenges in the form of things like the radon
rule, the arsenic rule, disinfection, disinfection byproduct rule, en-
hanced surface water treatment rule and consumer information
programs like the consumer confidence report and public notifica-
tion rule.

To be successful in this implementation and meeting these new
challenges, I want to highlight two things that I think we need. We
need significant new resources and staff to do the job. Laws on
paper do nothing to protect public health. The laws need to be im-
plemented.

Second, we need reasonable regulatory schedules and integrated
thinking into how we’ll move forward to meet these new complex
requirements. In other words, the laws need to be implementable.

Things are not going smoothly. And in fact, the trends we are
seeing are diluting an already stressed public health system. A few
of the areas I want to highlight for you today, one again addresses
the issue around inadequate funding and apparent unwillingness
to address cumulative costs and program integration.

States are clearly under-resourced to do the job Congress envi-
sioned in 1996. The way I visualize it is that in 1996, many new
things got added to the safe drinking water table. And that table
grew to about 12 feet long. But States were left with a table cloth
that was about 6 feet long. So significant parts of the Safe Drink-
ing Water Act table are not being covered. On our own, States are
being forced into making tough prioritization decisions on what
parts of the table will be covered and what parts won’t with the
resources we have available.
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Another issue to highlight is early implementation. In spite of
this clear lack of resources, we see a continued insistence on early
implementation of rule requirements prior to States adopting their
own rules within the statutory framework of 2 years from the data
of rule promulgation. States need time to establish basic regulatory
and enforcement authorities, enhance data systems and inform
water systems and train water system owners and operators of the
new requirements.

The EPA regions are in no position to assume implementation
activities. We need thoughtful implementation plans that are
worked out in conjunction with States.

Third, we see a trend for changing roles and expectations. We're
seeing a shift in the basic public health model of oversight and as-
surance to one of being more of a consulter and an implementer.
Daily operation and maintenance have always been the primary re-
sponsibility of water systems, certified operators, licensed profes-
sional engineers, with technical assistance from States and other
providers when needed. We're seeing a trend to get State programs
more directly involved in consulting roles with utilities on the oper-
ation and maintenance side of their business, rather than providing
basic regulatory oversight. We simply don’t have the resources to
take on these new responsibilities.

And finally, increasing record keeping and reporting burdens.
With the new rules coming down, each of them contains numerous
data and reporting requirements which are overwhelming data sys-
tems, many of which are not fully functional now. Required report-
ing requirements should be carefully considered in the context of
all of the Safe Drinking Water Act requirements, not rule by rule,
and each must provide meaningful, useful information which are
linked to real public health issues.

In conclusion, as you said, Mr. chairman, safe and reliable drink-
ing water is vital to the health of every community, and assuring
safe drinking water should be a top priority for all of us. Given the
current path we’re on, full implementation of the Safe Drinking
Water Act is not doable.

State drinking water administrators want to succeed in assuring
safe and reliable drinking water supplies in our country. But it will
take a fundamental shift in direction to make this happen. It will
take, No. 1, significantly more resources directed toward implemen-
tation. No. 2, a more thoughtful, coordinated and manageable ap-
proach to achieve your vision that is contained in the Act.

And No. 3, it will take EPA working with States as partners, or
Congress working with States as partners, to achieve meaningful
success in assuring safe drinking water.

Thank you for the opportunity to comment, Mr. Chairman.

Senator CRAPO. Thank you very much, Mr. Grunenfelder.

Mr. Gunter?

STATEMENT OF GURNIE GUNTER, DIRECTOR, KANSAS CITY
WATER SERVICES DEPARTMENT

Mr. GUNTER. Good morning, Chairman Crapo and Chairman
Smith. I'm Gurnie Gunter, the Director of the Kansas City, Mis-
souri Water Services Department. And on behalf of the Nation’s
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largest municipal drinking water agencies, thank you for holding
this hearing.

I'm a board member of the Association of AMWA and my testi-
mony today is on that Association’s behalf. We represent the larg-
est municipal drinking water agencies in the United States. To-
gether AMWA member agencies serve clean, safe drinking water to
over 110 million people.

First, I would like to commend EPA’s Office of Groundwater and
Drinking Water for its remarkable efforts to implement the 1996
amendments. The Act sets out to a demanding regulatory schedule
and EPA has made it their business to meet that schedule. State
regulators deserve a commendation also. The list of Federal regula-
tions that the States must implement becomes larger and more de-
manding each year. Yet, the Federal contribution to this effort cov-
ers only 35 percent of the bill.

Today I will highlight only a few points contained in our written
testimony, so I ask that the full written testimony be included as
part of the record of the hearing.

Senator CRAPO. Without objection, it will be. That will be the
case for all of your written testimony.

Mr. GUNTER. Our main priority is the implementation of drink-
ing water standards based on sound science. Congress and the Ad-
ministration share this goal and enacted it in a bipartisan fashion
in 1996.

Congress took a major step when it gave EPA the flexibility to
let science determine drinking water standards. We believe that
this is the cornerstone of the amendments and it recognizes that
the most serious threat to public health should be addressed first,
and that resources are limited at all levels of Government. It also
recognizes that the public ought to receive true value for what they
are being asked to spend.

Nevertheless, the Association has concerns with how EPA is in-
corporating science into its standard setting program. For instance,
EPA recently finalized the maximum contaminant level goal of zero
for chloroform, despite noting in the final rule that the best avail-
able peer-reviewed science indicated a non-zero value is more ap-
propriate. And there are other examples.

It would be unreasonable to expect perfection, given an ever
changing base of scientific knowledge. But the importance of meet-
ing the science provisions is paramount. And if satisfying these
provisions means altering statutory deadlines for rule development,
we hope that the subcommittee and the full committee will be
amendable.

The filtered backwash rule is a case in point. AMWA rec-
ommends that the subcommittee and Congress consider an exten-
sion of the August 2000 deadline so that EPA may repropose the
rule to consider basic knowledge of risks, costs and benefits. Simi-
larly, when the comment period closes on the arsenic proposal,
EPA will be left with only a few months to finalize the rule prior
to the January 2001 deadline. We ask the subcommittee and Con-
gress to consider a 6-month extension to give the Agency adequate
time to consider stakeholder comments.

Today, AMWA also recommends that the subcommittee request
an independent review by the National Academy of Sciences or
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General Accounting Office of how well EPA is incorporating science
into regulatory decisions. We believe it would benefit the Agency,
as it seeks to implement the 1996 amendments.

Also in the amendments, Congress calls on EPA to develop
health risk reduction and cost analysis documents to be published
for public comment at the same time a rule is proposed. So far,
EPA’s cost and risk analyses are not published for comment in the
Federal Register, along with the proposed rule. Additionally, the
analyses stray from normal cost benefit practices. For example,
EPA chooses to discount costs but not benefits. Thus, the Agency
compares apples to oranges.

Moving from the specific mandates, I would also like to mention
three related issues. Since I am running out of time, I will just in-
dicate what they are. One is the issue of MTBE, another is the
issue of funding infrastructure, and the other is the issue that in-
volves liability reform against suits against water suppliers, which
is creating a situation that will make the statute really not-relat-
able. The courts will decide what we do.

Thank you again for giving me the opportunity to testify.

Senator CRAPO. Thank you very much, Mr. Gunter. And we will
carefully review those three points in your written testimony.

Dr. Hirzy?

STATEMENT OF WILLIAM HIRZY, SENIOR VICE PRESIDENT,
NATIONAL TREASURY EMPLOYEES UNION, CHAPTER 280

Mr. Hirzy. Good morning, Chairman Smith, Chairman Crapo
and fellow staff workers. Thank you for the opportunity to appear
today to present the views of the Union on the issue of fluoridation
of public water supplies.

Our union represents the staff scientists, lawyers and others who
analyze hazard exposure and economic data and advise manage-
ment how to use them in public health protection. We're not here
today to speak for EPA, but rather the union, founded 17 years ago
to protect EPA workers from unethical pressure by EPA managers.
It was on that basis in 1985 that we first got involved in this issue.

In 1997, we voted to oppose fluoridation and our opposition has
grown stronger as more adverse data on the practice have come in.
In the interest of time, let me state our recommendations first. We
ask that you order an independent review of the cancer bioassay
of sodium fluoride mandated in 1977 by Congress. Evidence for car-
cinogenicity in that assay was systematically downgraded by a spe-
cial executive branch commission appointed and run by the very
agencies that Congress did not trust to run the bioassay in the first
place. That action saved fluoridation temporarily.

We ask that you order chronic toxicity studies on the two waste
products that are now used in 90 percent of fluoridation programs.
EPA says there are at present no chronic toxicity data on them,
and we ask that you order EPA to set an MCL for fluoride that’s
truly protective of all American citizens, infants and adults alike.
Because the current one does not, in violation of the Safe Drinking
Water Act.

We ask that you order epidemiology studies using dental fluo-
rosis as an index of exposure to determine the extent of other toxic
effects, especially effects on the brain and bone in the population
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that are attributable to fluoride. We ask that you convene a joint
Congressional committee to give this issue the full airing that it de-
serves. It’s been 23 years since the last one and it’s high time for
a new one.

I offer the following in support of these recommendations. The
American people and especially our children are getting way too
much fluoride. Two-thirds of children living in fluoridated commu-
nities have dental fluorosis in at least one tooth. Dental fluorosis
is the visible manifestation of toxic over-exposure to fluoride during
their developmental years.

The initial findings of the cancer bioassay were for clear evidence
of carcinogenicity and that is consistent with several epidemiology
and many mutagenesis studies. The protected pollutant status that
fluoride enjoys within EPA and other Federal establishments is re-
markable, as the charts over here show.

EPA stated regarding the chemical used in 90 percent of fluori-
dated communities that, “By recovering fluosilicic acid from fer-
tilizer manufacturing, water and air pollution are minimized, and
water authorities have a low-cost source of fluoride.” In other
words, EPA’s solution to pollution by this waste product is dilution.
As long as it’s not dumped into rivers and lakes but rather into
drinking water systems.

Congressman Calvert of the House Science Committee has let-
ters of inquiry out to EPA and other Federal entities on this sub-
ject.

The 1983 report of the Surgeon General’s panel on fluoride to
EPA was altered without consultation or notification of the panel
members so as to help EPA justify an outrageous set of drinking
water standards promulgated in 1986. The results of the 50-year
experiment conducted in Kingston and Newburg, New York, show
that there’s no overall difference in dental caries rates between the
two communities. But there is a significantly higher incidence of
dental fluorosis in the fluoridated community.

Since 1994, there have been six studies that show adverse effects
of fluoride on the brain, even at the so-called optimal level of one
part per million. The epidemiology studies that we recommend
above should make a prime effort to look at brain effects, given the
national concern over attention deficit and hyperactivity disorder
and autism in our children.

Three trial judges since 1978 made findings of fact that water
fluoridation poses an unreasonable risk to the American people.
Fluoridation proponents like to say that there’s no real controversy
about fluoridation, and theyre right. When these three disin-
terested trial judges heard weeks of testimony, they came to the
same conclusion that our union did about the unreasonable risks
involved. The findings of fact remain untouched in those trials
today.

Recent publications indicate a link between the wuse of
silicofluorides for fluoridation and elevated blood levels in children
and anti-social behavior. And leading dental researchers are chang-
ing their views on the safety and efficacy of fluoridation. Drs. John
Culquhon and Hardy Limeback, both former spokespersons for
fluoridation, have published recantations of their former position.
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On behalf of EPA’s professional community, I urge the sub-
committee to convene a select committee for a national review of
water fluoridation. It’s high time we do that. I'd be happy to take
questions. Thank you.

Senator CRAPO. Thank you very much, Dr. Hirzy.

Dr. Kosnett?

STATEMENT OF MICHAEL KOSNETT, ASSOCIATE CLINICAL
PROFESSOR, DIVISION OF CLINICAL PHARMACOLOGY AND
TOXICOLOGY, UNIVERSITY OF COLORADO HEALTH
SCIENCES

Mr. KOsNETT. Thank you, Senator Crapo, Senator Smith, staff
members and other guests.

I'm Michael Kosnett. 'm a member of the committee on Toxi-
cology of the National Research Council. I'm also a former member
of the Subcommittee on Arsenic in Drinking Water. I serve as an
associate clinical professor at the University of Colorado Health
Sciences Center in the Division of Clinical Pharmacology and Toxi-
cology. I'm happy to be here today to discuss some aspects of the
National Research Council’s Subcommittee on Arsenic in Drinking
Water’s findings regarding the health risks of arsenic in drinking
water.

As you know, the National Research Council is an independent
organization. It’s a branch of the National Academies of Sciences.
It’s non-governmental, yet it often is called upon to convene panels
and to perform scientific studies to address health issues and other
issues at the request of the Federal Government or other parties.

In 1997, in the spring, the NRC convened a panel at the request
of the U.S. Environmental Protection Agency. The charge to this
subcommittee included a request that the committee review EPA’s
characterization of the human health risks posed by arsenic in
drinking water. We were asked to determine the adequacy of EPA’s
current maximum contaminant level for protecting public health
and also to identify priorities for research to fill data gaps.

The subcommittee was comprised of a group of experts selected
by the Chair of the NRC on the basis of their knowledge and exper-
tise in a variety of topics that were covered by the charge to the
committee. It’s important to note that the committee consisted of
an international grouping of experts from multiple disciplines, in-
cluding toxicology, epidemiology, biostatistics, chemistry and nutri-
tion.

As with all National Research Council committees, the selection
process was attentive to achieving balance and scientific perspec-
tive and to avoiding conflicts of interest. It should be noted that the
members were drawn from academic institutions, national health
agencies, private corporations, industry sponsored research organi-
zations and private consultants. The subcommittee adhered to a
collective writing process and the report reflects the scientific con-
sensus of its members.

Moreover, the subcommittee report was subjected to internal Na-
tional Research Council institutional oversight and to external peer
review by public and private sector experts drawn from a broad
range of backgrounds and perspectives. Every comment and ques-
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tion submitted to the subcommittee by these peer reviewers was
addressed before the final report was issued.

The 310-page report of the National Research Council Sub-
committee on Arsenic in Drinking Water was released in the spring
of 1999. I have included as part of my written testimony two key
sections of the report, the executive summary and a short but im-
portant chapter entitled Risk Characterization. And these sections
highlight the key findings and recommendations of the sub-
committee.

Thank you.

Senator CRAPO. Thank you very much, Dr. Kosnett.

Mr. Olson?

STATEMENT OF ERIK OLSON, SENIOR ATTORNEY, NATURAL
RESOURCES DEFENSE COUNCIL

Mr. OLSON. Good morning and thank you, Senator Crapo and
Senator Smith.

I wanted to try to put some of the issues that we’re discussing
today into a little bit of historical perspective. We believe that some
of the difficulties that the committee is going to hear about today
and already has heard about in the drinking water industry are a
result of what is a revolution going on right now in the industry.
We call it, and many others do, the “Third Revolution” in water de-
livery in the world.

The first revolution occurred in Biblical times, and through the
Roman Empire, when piped water began to be provided. The sec-
ond revolution occurred around the turn of the last century, before
World War I, when water systems began to switch to sedimenta-
tion, coagulation, filtration and chlorine. There were enormous
public health benefits. In fact, the Centers for Disease Control and
Prevention recently found that this second revolution, occurring
about the time of World War I, was one of the largest public health
benefits and accomplishments of the entire century.

The third revolution is what is going on now. It is going to cost
a lot of money, but clearly it is necessary. That revolution will re-
sult in basically three barriers to contamination of public water
supplies. First, there will be prevention and source water protec-
tion. I assume Mr. Paris may talk about that, because his utility
has been one leader in achieving that kind of prevention.

A second is broad spectrum treatment, advanced treatment using
advanced technologies that now we believe will start being used by
utilities across the United States over the next 20 years. And third,
that the pipes that deliver the water to our houses will be over-
hauled. Many of them are 100 years old or older. In fact, the drink-
ing water that came out of the tap here that many of us are drink-
ing flowed through pipes many of which were built during the Lin-
coln Administration. And we are still dealing with that in many cit-
ies across the United States.

We have massive microbial risks across the country continuing,
unfortunately. We think many of them have been addressed. But
the Milwaukee waterborne disease outbreak that occurred several
years ago that sickened 400,000 people and killed about 100 people
is a reminder that we need to deal with those risks. Similarly, an
outbreak that just happened in Ontario with E. coli in drinking
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water that killed between 4 and 15 people of E. coli from their tap
water is another reminder that we cannot let our guard down.

There have been many major challenges, and I just wanted to
briefly mention three that are of most importance and maybe con-
centrate mostly on the arsenic issue. Because we believe that this
is a major public health risk.

The National Academy’s arsenic study, and you just heard from
one of the panelists, found that the current EPA drinking water
standard is inadequate. Let me quote from the panel’s conclusions:
“It’s the subcommittee’s consensus, the current EPA’s MCL for ar-
senic in drinking water does not achieve EPA’s goal for public
health protection, and therefore requires downward revision as
promptly as possible.”

The committee also found that the bladder cancer risk at the cur-
rent EPA standard is about a 1 in 1,000 cancer risk. In addition,
the Academy said that if one considers the total cancer risk, that
cancers could easily result in a combined cancer risk of on the
order of 1 in 100, at the current EPA standard.

What I think is quite significant is that that cancer risk is ap-
proximately 10,000 times higher than EPA’s usual targeted cancer
risk. For example, the entire United Sates Senate just three and
a half years ago voted for legislation called the Food Quality Pro-
tection Act that set a standard of one in a million for food, one in
a million cancer risk is the maximum acceptable cancer risk for
pesticides in our foods.

What I think is significant is that the cancer risk posed by ar-
senic in tap water at the current standard is approximately 10,000
times higher than that. It is a very significant risk that we cannot
pretend does not exist. Why is the arsenic issue so important? Well,
we’ve been dealing with this standard that was set in 1942. Con-
gress has repeatedly told EPA to update that 1942 standard now
three times, the first in 1974, the second in 1986 and now in 1996.
The standard remains the same. We feel it’s a very important pub-
lic health issue. And EPA’s proposed rule, although we would like
to see a somewhat lower standard, something that is feasible, three
parts per billion, we certainly believe EPA has taken a major step
forward.

Thank you and I've got many more points in my testimony, but
I'll leave it at that.

Senator CRAPO. Thank you, and we will review it carefully.

Mr. PARIS. I understand you're from our Chairman’s home State.

STATEMENT OF DAVID PARIS, WATER SUPPLY ADMINIS-
TRATOR, MANCHESTER WATER TREATMENT PLANT, MAN-
CHESTER, NEW HAMPSHIRE

Mr. PARIS. I am. I'm proud to be from New Hampshire, a lifelong
resident of that State. And this is really a privilege and an honor
for me this morning to be able to address the subcommittee.

I am from Manchester Water Works, the water supply adminis-
trator, meaning that my job with them is to run a water supply for
about 125,000 people. Today I'm appearing on behalf of American
Water Works Association, which is really the world’s largest single
group of water suppliers, scientists, regulators, manufacturers and
suppliers of water treatment and water supply equipment.
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We represent, I believe, most of the water companies that would
be in your constituent districts. And we consider these people the
people that we act on behalf of, in particular.

I'd like to address today American Water Works’ position on a
number of the issues that you see before you in our written testi-
mony that is on the record, and try to draw some analogies and
some real world comparisons to how these rules will impact on my
home State up in New Hampshire.

The 1996 amendments created a huge challenge for EPA, as Erik
I think correctly paraphrases. We are in a State currently where
our rulemaking and our science has changed dramatically and con-
tinues to change very rapidly. The Office of Ground Water and
Drinking Water I think has done an admirable job to meet those
demands and those challenges.

I'm going to speak today with some degree of criticism about cer-
tain aspects of what they have felt that they need to do. Our major
concern will be that they in our estimation, have compromised
sound science, in some cases, for statutory deadlines. We are all
certainly committed to seeing these rules take place and be imple-
mented if in fact they are to our constituents’ benefits and to our
constituents’ best welfare.

However, when deadlines take precedence over science that is in
progress, we take exception. You will hear that from me this morn-

ing.

AWWA fully supports the President’s current budget allocation of
$49 million for drinking water research, research that supports
science, the science necessary to build a strong drinking water pro-
gram, one that we can all buy into. That’s a short-term goal,
though, because as you're hearing, there are not only the rules that
you see in front of you to consider. The 1996 amendments created
a candidate contaminant list which will every 5 years put a man-
date before the Agency to either regulate or not regulate five addi-
tional candidate contaminants. That is a very strong and extraor-
dinarily challenging demand, I think, for EPA to meet without the
proper resources available to support the science to get it done.

Arsenic is a good example of a rule that has arrived ahead of its
science. Neither AWWA, nor I, nor anybody else at this table dis-
putes that the 50 part per billion standard that was established in
1942, as Erik said, was in need of some review and alteration. Our
concern is that the consideration of sound science and cost-benefit
analysis driving that rule to lowered MCLs becomes extraordinarily
important when those MCLs start impacting, as you mentioned be-
fore, Senator, the 80th percentile and then to get from the 80th
percentile to the 10th percentile.

In New Hampshire, it will impact about 20 percent of our 600
groundwater supplies, putting the same people in these small com-
munities on notice that they’ll need to add treatment for arsenic as
well as for radon. Radon is another high impact rule that is out
there and we want to compliment the 1996 amendments for recog-
nizing the background of contribution of radon to the air as well
as to water.

But at this point in time, we’re looking for a way to actually get
that done. Gregg Grunenfelder, initially talked about how these
rules tend to cluster and accumulate on the plates of the State
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drinking water people. They’re having a really hard time dis-
cerning how to implement the air mitigation program as part of the
drinking water rule. We'd like to suggest that the Indoor Air Radon
Ali))altement Act might be a better place to put some of that respon-
sibility.

In other rules here concerning disinfection byproducts, the stage
two regulations, I have been active with AWWA in its negotiation
process for the Federal advisory panel to establish new drinking
water standards. It’s an extraordinary success, and it is one of the
parts of the 1996 amendments we fully support and would like to
continue to see the public participation process work.

On infrastructure, and unfortunately I will not be able to really
speak to this, we feel that there is a funding gap that will inevi-
tably develop here in the next 20 years and Congress could do
much to help support the State drinking water revolving loan fund
to help utilities and water suppliers meet some of those deficits
that they will inevitably see.

MTBE, is another New Hampshire concern and one close to my
heart. MTBE has become one of those contaminants that we truly
compliment this committee, Chairman Smith, Chairman Crapo,
Chairman Inhofe, Senators Boxer and Feinstein, for their very
quick actions in helping to deal with this emerging contaminant,
which is of huge importance to the drinking water industry. In
New Hampshire alone, as you’ll see in our comments, Manchester
has had to deal with this in a supply that is fully protected and
that only allows power boating. It’s just one of those unfortunate
side products of what we thought was going to be a good program
for controlling air pollution.

In conclusion, despite these comments, I compliment EPA for
their efforts. They would need, I think a little more time, some-
thing that this committee and Congress could give them to help
them with their statutory deadlines, to be sure that they don’t com-
promise good science.

Thank you very much.

Senator CRAPO. Thank you very much, Mr. Paris.

Mr. Tompkins?

STATEMENT OF J. RICHARD TOMPKINS, PRESIDENT, NA-
TIONAL ASSOCIATION OF WATER COMPANIES; PRESIDENT,
MIDDLESEX WATER COMPANY

Mr. TOMPKINS. Good morning, Chairman Smith and Chairman
Crapo. I am President of Middlesex Water Company, which is an
investor owned water company located in central New Jersey. Like
David Paris, I am responsible for the provision of safe and ade-
quate water service to over 200,000 people.

At present time, I am the President of the National Association
of Water Companies, which is the non-profit trade organization
that exclusively represents the Nation’s private and investor owned
drinking water industry. I am offering this testimony today on be-
half of the NAWC, which has over 300 members in 43 States, and
(s:ierves reliable drinking water to over 23 million Americans every

ay.

We represent the capital investment segment of the water utili-
ties. Our member companies pay State, local and Federal taxes.
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The National Association of Water Companies commends you
and your subcommittee for conducting these oversight hearings. We
feel these add a very important perspective to our continuing ef-
forts to provide safe, adequate and proper service to our customers.

My testimony presents comments on six areas of concern. And I'd
like to note that these are constructive comments. They’re not
meant to criticize anyone, but to build better regulation for the fu-
ture. These areas of concern, which are included in my written
statement, are the proposed radon rule, the proposed arsenic rule,
MTBE contamination of drinking water, the implementation of the
drinking water State revolving fund, the threat to national drink-
ing water standards posed by tort litigation, and drinking water in-
frastructure needs.

With respect to the radon rule, NAWC does not believe that the
proposed MCL of 300 picocuries per liter or any level below 1,000
picocuries per liter can be justified by cost benefit analysis. I have
a study from NAWC’s California chapter, the California Water As-
sociation, which documents in detail the deficiencies of EPA’s cost
estimates, and I would like to submit this statement for the record.

Senator CRAPO. Without objection.

Mr. ToOMPKINS. In summary, NAWC believes that the nationwide
implementation of effective State multi-media mitigation programs
is essential for the radon rule to achieve its intended goals. We
urge Congress to consider legislation that would place the require-
ments of the multi-media mitigation program in EPA’s air program
where it belongs, and to provide States with sufficient resources to
implement it.

The effective MMM programs implemented in every State plus a
drinking water MCL of 4,000 picocuries per liter will provide far
greater health benefits at a more reasonable cost than the drinking
water standard of 300 picocuries per liter alone.

With respect to the arsenic rule, I think you’ve heard enough dis-
cussion on that. The NAWC also urges EPA to reconsider the avail-
able body of scientific evidence and to consider a final standard of
no less than the 10 parts per billion that is currently used by the
World Health Organization.

The MTBE contamination of drinking water, use of MTBE as an
oxygen additive in reformulated gasoline has created a significant
and unacceptable risk to drinking water, both surface and ground-
water, in many areas of the country. Recently, EPA recommended
that Congress amend the Clean Air Act to significantly reduce or
eliminate the use of MTBE as a fuel additive. In New dJersey, the
Clean Water Council, of which I am a member, has recommended
that MTBE be banned immediately.

Water contamination tort litigation was mentioned by other wit-
nesses. NAWC is working with its sister organizations who rep-
resent the water industry to propose legislation that will make
compliance with the Federal standards a defense against potential
tort litigation such as the lawsuits that are ongoing in California
at this time. There are other areas where we all face potential liti-
gation. I think all of the associations will endorse this legislation.
We will be asking Congress to pass this legislation in the future.

The last item is the drinking water infrastructure needs. We've
identified about $385 billion that is needed over the next 20 years
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to improve the infrastructure. We look to the Government to make
low interest funding available, and we urge you not to consider a
grant program, but to promote self-supporting operations in all as-
pects of the water utility industry.

Thank you very much.

Senator CRAPO. Thank you very much, Mr. Tompkins.

Mr. Van Dyke?

STATEMENT OF RANDALL VAN DYKE, GENERAL MANAGER,
CLAY REGIONAL WATER; PRESIDENT, NATIONAL RURAL
WATER ASSOCIATION

Mr. VAN DYKE. Good morning, Senator Crapo and Senator
Smith.

My name is Randy Van Dyke, and I'm the General Manger of
Clay Regional Water, a rural water system in northwest Iowa. I'm
also president of the National Rural Water Association, which rep-
resents about 17,000 small utilities in communities and rural water
systems. And on behalf of those small communities, I would like to
thank you for this opportunity to be here this morning.

I would like to focus my comments on the review of three key
principles in the Safe Drinking Water Act of 1996. One, the use of
sound science and cost benefits in rulemaking. No. 2, input from
stakeholders in that process. And three, the emphasis on flexibility
in the law. In my written testimony I've got many examples, and
I'll just mention a few.

First, sound science and cost benefit. We see that EPA has not
taken the initiative to obtain adequate data and sound science, in-
cluding the use of the most recent occurrence information, reason-
able health effect study and reasonable compliance cost information
when theyre promulgating their new rules. Frequently, that good
science and good research are started too late. And that research
selection and data collection, lag far behind the timing when EPA
is to write and finalize these new regulations.

Consequently, old information and inadequate science is utilized
as best available science, creating weak or wholly inadequate con-
clusions, which place devastating financial impacts on small sys-
tems across the Nation.

Without anybody holding EPA accountable, only a strong empha-
sis on statutory deadlines is accomplished. Selective science is used
instead of good science, and appropriate cost-benefit analysis that
was envisioned in the 1996 Safe Drinking Water Amendments. For
instance, arsenic. There is a very uncertain scientific evidence of
the health effects of arsenic at the levels proposed by EPA. Re-
cently, EPA’s own Science Advisory Board expressed concern that
EPA’s proposal for a maximum contaminant level of 5 ppb may be
precipitous action and that a less extreme proposal be made until
new studies are complete. Any decisions by EPA to go below the
current 50 parts per billion standard would place an enormous cost
on small systems without the public health benefits to justify that
action.

The unintended consequence of regulating small communities in
the absence of public health and cost information can be dev-
astating, causing more harm than benefit to the customers.
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In the stakeholder input, we have been disappointed with the
consistency in which the Agency dismisses or sets aside input from
stakeholders, the scientific community and the public. Numerous
local officials have participated at great length on panels and
stakeholders groups, only to see EPA unilaterally make all policy
decisions. Ultimately, stakeholders are having little impact on the
final rule. Work groups to provide background information, are
pressed to provide incomplete or not-peer-reviewed data and sub-
mitted at the last possible moment.

Finally, flexibility as a remedy for this bureaucracy. The question
has been asked, is it possible for EPA to ever choose a flexible ap-
proach. We have concluded that based upon our observations, that
it is not possible for EPA to utilize that flexibility. But they cannot
be faulted for this, because EPA is first and foremost a regulatory
agency. They are only liable politically and legally when they don’t
fully enforce any of the regulatory measures to its fullest extent.

However, due to its mission incentives and culture, EPA at every
opportunity has chosen to use its discretion in the Safe Drinking
Water Act to increase the bureaucracy of its regulations. Here are
some examples of our concern. Capacity development, that act pro-
vides for States to develop a program for assuring that it is suffi-
cient for technical, managerial and financial capacity for all water
systems and water systems applying for State revolving fund as-
sistance.

National Rural Water Association recommended that States, not
EPA, develop the capacity development strategies for meeting these
specific areas written into the statute. This would provide States
full flexibility to address small systems capacity development. Con-
trary to this input, EPA has written formal guidelines for these ca-
pacity development strategies, despite the fact that there is no stat-
utory authority for EPA to write such a guidance. Our contention
is that States should have ultimate flexibility in this process and
that every State is presently operating a form of capacity develop-
ment strategy simply in its regulatory compliance and technical as-
sistance programs

EPA says that writing these guidelines was supported by the ma-
jority of stakeholders in a stakeholder process. However, this was
not a stakeholder idea. It was a proposal initiated by EPA and
pushed rigorously thorough that process.

Radon. EPA has proposed a radon maximum contaminant level
of 300 picocuries per liter. Under the Act, a community can comply
with the outdoor air equivalent, if its State initiates a multi-media
mitigation program. However, EPA appears to be requiring an
overly prescriptive mitigation program, rather than an education
technical assistance approach. If the States do not adopt workable
multi-media programs then small communities will be required to
comply with the 300 picocuries per liter, which is an unreasonably
stringent standard. Small systems should not be penalized for
States’ inaction or EPA’s overly complex MMM program demands.

In closing, improving drinking water for small communities is
more of a resource problem than a regulatory problem. Every com-
munity wants to provide safe water and meet all drinking water
standards. After all, all local water systems are operated by people
whose families drink the water every day, who are locally elected
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by their community, and who know first-hand how much their com-
munities can afford.

I want to again thank the committee for this hearing and ask for
your assistance in clarity of the intent and the meaning of the pro-
visions of the 1996 SDWA amendments and your resistance to call
from special interest groups represent more and more ever strin-
gent Federal unfunded mandates upon communities.

Thank you.

Senator CRAPO. Thank you very much, Mr. Van Dyke.

And to the whole panel, your testimony, both written and oral,
has been very helpful to the committee. And we encourage you to
continue to advise the committee of concerns.

I want to start out by approaching the issue of what possible so-
lutions or support we can provide at the Congressional level at this
point in time. And in that context, a number of you have made rec-
ommendations of legislative action that could be very helpful.

And I'd like to go over several of those recommendations that I
think might be able to be worked into hopefully a noncontroversial
bill. And just ask the panel if any of you have disagreements with
any of these legislative proposals, and if so, to state the basis of
your disagreement.

The first one, which has been mentioned by several of you, is to
extend the current statutory deadlines for the EPA’s action by, say,
6 months, so that a little more time can be put into place for the
EPA to work with the stakeholders on some of the disputes about
what the applicable science tells us. Is there any objection by mem-
bers of the panel to legislation giving a 6-month extension of the
deadlines? Mr. Olson?

Mr. OLsSON. Yes. I assume that what you’re talking about, are
you talking about the arsenic standard?

Senator CRAPO. I would be assuming the arsenic standard and
I think the radon, there were a couple of them that were mentioned
by folks here. I can go back through my list. I know arsenic was
one of them. Why don’t you talk about arsenic, and I'll look at my
list here.

Mr. OLSON. Senator, I guess I would urge that we take an histor-
ical perspective, for example, on the arsenic standard. EPA was
originally required to review the 1942 standard for arsenic in 1974.
EPA never completed and update the standard back in 1974, say-
ing more research and time was necessary. Congress again ordered
EPA to do it in 1986. EPA was put under court order. EPA missed
the original deadlines, asked for extensions and said more time was
necessary under the 1986 Act.

Now, in 1996, EPA again was ordered to do this by Congress,
and given an extended period of time. It was given the research of
the National Academy of Sciences, which told EPA and the Nation
that the standard should be reduced as promptly as possible.

We believe that at this point, EPA has had ample opportunity
and time to review its standard. We have agreed on numerous oc-
casions to extensions of time for this process. We believe that the
time has come for the Agency to make this difficult decision and
to bite the bullet. I think we would oppose the 6-month extension,
simply because we think that the Agency has had plenty of time
to do it. It has the science and we don’t believe that an extension
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of time is necessary. In fact, we’re concerned that it would lead to
additional extensions in perpetuity to review this 58-year-old
standard.

Senator CRAPO. Mr. Kosnett, and I'd ask each of you to be very
brief, because we’re running out of time. I just want to know your
reactions. Mr. Kosnett?

Mr. KOSNETT. Senator, our committee stated specifically in its
conclusions that the standard should be lowered as promptly as
possible. We felt that the state of the science today was such that,
based on sound scientific principles and scientific consensus, we
could conclude that the current level was not protective of public
health.

Senator CRAPO. Before we go to the others, I want to divert to
that point very quickly. Did the study that you were a part of sup-
port the 5 part per billion level versus the 10 part per billion level,
or whatever, or just recommend reduction?

Mr. KOSNETT. We were not asked to recommend a specific level.
And we did not recommend a specific level. We were cognizant of
the fact that the setting of a specific level involves not just health
issues, but other concerns as well.

Senator CRAPO. Understood.

Mr. KOSNETT. And so we did not provide a number to EPA. But
we did feel that the current consensus was that it should be low-
ered as quickly as possible.

Senator CRAPO. Mr. Grunenfelder and then Mr. Paris.

Mr. GRUNENFELDER. And my perspective is broader. And it de-
pends on what you want to achieve. If it’s to get rules adopted
that’s one thing. If you want to see rules implemented, that’s an-
other. To implement them, I don’t think 6 months across the board
will adequately address the need to prioritize that we’re trying to
achieve with public health protection and make sure that we can
actually roll these things out and get them implemented.

So I think some of the higher public health rules, we should be
working on them. We should move those forward. Some of the
lower ones I think 6 months is not nearly enough. And TI'll just
quickly make an example of radon, where EPA’s assessment of
risk, the risk from drinking water to the radon problem, is 3 per-
cent of the risk for radon. So is that a high drinking water priority
which we should divert resources to when there are other, I think
more important public health priorities.

Senator CRAPO. Thank you. Mr. Paris, and then I'll have to turn
to the Chairman.

Mr. PARIS. Senator, thank you. We would support the 6-month
extension in particular for arsenic. The rationale behind that right
now is that that rule is just released. It is to be finalized in Janu-
ary of 2001, as by statute. Our fear is that even though we will
have a comment period, it will be shortened insofar as EPA’s abil-
ity to respond to the comments in this particular rule. We feel they
need more time than they will be allocated. So we certainly would
support that for those reasons.

The filter backwash rule is another example of a rule that we are
extraordinarily concerned with. It was put out by statutory dead-
line. We find tremendous problems with that rule. We think that
a statutory extension on that is also reasonable.
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And T’ll make one other point, and that’s the coordination of the
rules that impact the same utilities. We have a couple of rules that
deal with arsenic and radon that have every potential to impact ex-
actly the same utilities, the utilities that are smallest and least
able to handle those rules. I'm not asking here that those be de-
layed, but I am asking that they be coordinated so that the same
utility that has to deal with both rules can have the opportunity
to do it once and do it finally and not have to incrementally take
steps that may damage previous steps.

Thank you.

Senator CRAPO. All right, thank you. I'll pursue this line in a lit-
tle bit. But the Chairman has his turn to ask questions now.

Senator SMITH. Thank you very much, Chairman Crapo. And
thank you for holding these hearings.

I have a statement for the record. I would ask unanimous con-
sent that that be entered into the record.

Senator CRAPO. Without objection.

[The prepared statement of Senator Smith follows:]

STATEMENT OF HON. BoB SMITH, U.S. SENATOR FROM THE
STATE OF NEW HAMPSHIRE

Good morning. I would like to first thank Senator Crapo for his leadership on the
Fisheries, Wildlife and Water Subcommittee and for holding this oversight hearing
on the Safe Drinking Water Act and recently proposed national primary drinking
water standards.

It has been over 3 years since Congress overwhelmingly passed the Safe Drinking
Water Act Amendments of 1996. This Act is an excellent example of what can be
achieved when we work together on a bipartisan basis.

When we were drafting the 1996 Amendments to the Safe Drinking Water Act,
the committee worked closely with the Administration, state and local governments,
and stakeholders to ensure that all Americans receive clean and safe drinking
water. Today’s hearing is an important step in carrying out the goals of these
Amendments.

With several new regulations proposed in the past year, including the radon and
arsenic rules, cooperation between Congress, the Environmental Protection Agency
(EPA), and the drinking water community is necessary to protect public health
while continuing to address the costs to our economy and small systems as a result
of new drinking water standards.

I have been working on the issue of improving our drinking water supply for
many years. I have worked on the radon issue since 1991 when EPA proposed a
rule to limit radon in drinking water. I took an interest in this issue because of its
importance to New Hampshire. At that time, it was estimated that cities and towns
in New Hampshire would have to sepnd as much as $12 billion to comply with the
EPA’s proposed limit. Even more importantly, the proposed rule would have
achieved very little environmental or health benefit since it would have reduced in-
door air levels by only 2-5 percent—the real source of risk. I was convinced that
the very limited risk reduction did not justify the costs of the new rule.

However, the cost factor was not what caused me the greatest concern. I believed
that EPA’s proposed rule was not based on sound science. Even EPA’s own Science
Advisory Board criticized the proposed standard as very costly with minimum
health benefits. I agreed with the Board’s assessment that controlling radon from
all sources was necessary. I also believe resources should be directed toward the
greatest health risk, which is from airborne emissions, not drinking water.

In the 1996 Safe Drinking Water Act Amendments, we greatly improved the proc-
ess by requiring that sound, peer-reviewed science and cost-benefit analyses be used
when the Environmental Protection Agency conducts risk assessments for all drink-
ing water standards. I supported a provision that required the National Academy
of Sciences (NAS) to conduct a full risk assessment of radon in an effort to produce
a more scientifically based standard for radon in drinking water.

The NAS report on radon, released in 1998, concluded that, “the increased level
of indoor radon that is caused by using water in the home is generally small com-
pared with the level of indoor radon that originated in the soil beneath the home.”
Radon is an air problem, not a water problem. The report also found that the risk
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from radon is higher among smokers because the combination of radon and smoking
increases cancer risks.

Today, EPA is in the process of finalizing the proposed rule on radon. The radon
rule sets a Maximum Contaminant Level (MCL) for radon in drinking water at 300
picoCuries per Liter (pCi/L) and an Alternative Maximum Contaminant Level
(AMCL) for radon at 4,000 pCi/L. While the NAS report supports the approach
taken in the new proposed AMCL for radon, I continue to have serious concerns
about the science underlying the specific radon standards, the costs associated with
compliance with the new standards, and the burdens placed on small systems to
find affordable treatment technologies. Small drinking water systems should not be
responsible for addressing an air problem, when they deal with water.

I look forward to hearing from EPA today how it plans to address these issues,
and any others that may be raised by stakeholders.

Another major proposed regulation that could have a substantial impact on small
systems is the arsenic rule. At EPA’s request, the National Research Council, a sub-
set of NAS, reviewed data on the health effects of arsenic in drinking water and
recommended revising the MCL for arsenic to a level below 50 parts per billion
(ppb). I support lowering the standard. It is clearly warranted to protect public
health. But I am concerned that EPA has gone too far.

EPA has recommended 5 ppb as the new MCL for arsenic, a level that the science
on arsenic just does not justify. Other levels, such as 10 and 20 ppb, have been pro-
posed by EPA for comment and can be supported by the available science. The 1996
Amendments to the SDWA require the best available, peer-reviewed data when se-
lecting an MCL. I don’t believe the data to support an MCL of 5 ppb is available
right now.

Proponents of the 5 ppb standard argue that EPA should adopt a lower standard
even if the science is not there. I believe the better, and legal, solution is to adopt
a scientifically justifiable standard now and then review it in a few years. The
SDWA provides for a 6-year review of all drinking water standards. Arsenic would
be an ideal candidate for this review. When stronger science is available that can
substantiate the 5 ppb level, reduce the level then. As with the radon standard, I
also have concerns that economically viable treatment technologies do not exist for
small systems to meet such a low standard.

I have a number of questions for the Administration and the water companies and
associations represented here today about the Safe Drinking Water Act and the pro-
posed radon and arsenic rules. These issues are very important to me because of
the high levels of radon and arsenic in drinking water in New Hampshire.

Another issue of concern to the citizens of my State is the issue of fluoride, and
in some cases the addition of fluoride to the water supply. I am pleased that Dr.
Hirzy was able to testify on this significant issue on behalf of the National Treasury
Employees Union Chapter 280 to express his concerns about fluoride and the fluori-
dation of public drinking water supplies. I have been contacted by a number of con-
stituents in New Hampshire and across the country who have voiced concerns about
negative health effects associated with fluoride in drinking water.

In 1986, EPA set the revised Maximum Contaminant Level and Maximum Con-
taminant Level Goal for fluoride in drinking water at 4 parts per million (ppm), tak-
ing into account the need for an adequate margin of safety. Many public water sys-
tems add fluoride—usually at a level of 1 ppm—to prevent the incidence of tooth
decay. As I mentioned, I've heard from a number of people across the country who
are concerned about this practice. I recognize that the Safe Drinking Water Act pro-
hibits the EPA from requiring the addition of any substance, including fluoride, to
drinking water for preventative health care purposes. However, since this sub-
committee has jurisdiction over the Safe Drinking Water Act, I believe we have an
opportunity to ensure that EPA is on target with assessing the risks of fluoride in
drinking water. I hope we can address the fluoride controversy and what the Fed-
eral Government’s role may be in the debate during today’s hearing.

I look forward to hearing from the witnesses this morning. Thank you.

Senator SMITH. And we appreciate your being here, all of you. I
echo the comments of Chairman Crapo in the sense that 3 years
ago, we passed this bill. We tried to help and I guess the question
is, how did we do. It seems as if there still are some problems. And
that’s why we’re glad to have you here.

But in passing that law in 1996, which I think was probably
unanimous through the Senate, I don’t remember if there were any
objections or not, but we tried to work with the stakeholders, folks
like yourselves, before drafting and passing that bill. But with all
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these new proposed regulations that are coming especially in radon
and arsenic and other areas, we want to continue to protect public
health and at the same time, not be unreasonable in terms of what
you have to face.

Mr. Paris, thank you for coming, welcome from New Hampshire.
It’s good to have you here.

Can you give us a sense, and perhaps others may wish to com-
ment on it as well, but just in your area of Manchester, the cost
ramifications, if we were to go with these proposed rules, no for-
bearance, if you will? How would this affect your ratepayers? If you
can break it down to the individual level.

Mr. Paris. I'll give it a shot. The system that I represent, first
of all I think it’s important to understand it’s a large system. It re-
flects probably the greatest ability to pay. And the rules that we'’re
dealing with today to a very large degree are significantly directed
toward smaller systems. I think the number and intensity of the
rulemaking for small systems is perhaps the key element.

In Manchester, for instance, even though it’s not a rule, one of
the more significant issues we’re going to have to deal with very
shortly is MTBE. That falls outside the rulemaking parameters,
but it is still one of those issues as public health people and as
being responsive to drinking water quality we must be responsive
to. I think it’s a grand example of the industry taking steps as well
as Congress to mitigate a problem that is recognized by the general
profession and public health experts as one that needs to have ac-
tion taken. And that that action is being taken outside the purview
of a regulatory mandate. And I applaud that. And I think that that
says more about the way these rules can function than anything
else.

For Manchester, the microbial disinfection byproducts cluster, if
you will, will be the primary focus and impact. We will need to per-
haps change the way that we disinfect our water as a result of
that. And I would use Manchester as a poor example in that we
have made such investment in our system, and I'm very proud of
that, that we probably will be able to comply with the actual letter
of the law even after these stage two rules are implemented.

But for many utilities, it will mean that they will be adding
ozone or ultraviolet irradiation to their systems at significant cost
for their customers. It will be done in, I think, a collaborative and
a cooperative method to try to get to some of the microbial issues
and the microbial risks that are out there.

It’s difficult for me to put numbers on it for Manchester, but I
would say for the smaller utilities in New Hampshire, these will
be considerable hits. And their bills will go along the lines of what
the ability to pay constraints are that we discussed earlier.

Senator SMITH. Let me focus on MTBE for a moment, and TI’ll
come back to you, Mr. Paris. We’ve got representatives across the
country here. Can you just, yes or no, is MTBE a problem in your
various regions? Mr. Gunter, you're Kansas City, right?

Mr. GUNTER. Currently it’s not a problem, not a serious problem.

Mr. GRUNENFELDER. In the Sate of Washington, we don’t have
widespread contamination, either, that we have found.

Senator SMITH. Who else?
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Mr. ToMPKINS. In New Jersey, there is a slight problem in the
northwestern part, in Sussex County, from leaking underground
tanks. But it’s very small and it’s contained to that area.

Senator SMITH. The Congress has focused on this, obviously it’s
a huge issue. I know it’s big in New Hampshire, Mr. Paris. Do we
have any estimates at this point how many systems are affected in
that State?

Mr. PaRris. Yes, I was involved with a recent rulemaking with the
State of New Hampshire legislature where the State passed guid-
ance at 13 parts per billion for MTBE in drinking water. During
that proceeding, the estimates were that there would be, I think,
Dover and perhaps one other community that could be in violation
of that standard, but that there were, the number is almost 20 per-
cent, something like that, of the community supplies that either de-
tected MTBE or were in jeopardy of it, due to plume emanation.
There was considerable concern.

It’s also a concern, not only from leaking underground storage
tanks, but as I mentioned before, from power boating and rec-
reational use. As you know, in the beautiful town of Wolfboro, we
have tremendous pressure on our resources for recreation.

Senator SMITH. Well, this really gets to the heart of the problem
we all face here as Senators, everybody says, well, just ban it.
That’s easier said than done for a number of reasons that are asso-
ciated with the Clean Air Act. Of course, the root of the problem
is that the underground storage tanks leak. But that’s for gasoline.
It does not deal with the issue of somebody putting gasoline in a
boat and putting the nozzle back and dripping some of that into the
water, which then diffuses rapidly through the lake. In the case of
Lake Winipesaukee in New Hampshire, which is a huge lake that
has a lot of boats, and most States have lakes with boating, so it
could become a severe problem in that area as well.

So it is a safe drinking water issue. It’s a clean air issue. It’s a
leaking underground storage tank issue. And it’'s a very complex
one, but one that I would just say to all of you, if you don’t have
it yet, you're lucky. But it could very well become a problem.

But here again, this goes back, Mr. Chairman, to if we had done
good risk assessment and looked at the science, we would have
known or should have known that this was going to be a problem
if it did get into our groundwater. So we’re trying to fix the air
problem and in doing that, we created another problem, because we
didn’t really investigate the science.

Just one more round for Mr. Hirzy before I yield, Mr. chairman.
Mr. Hirzy, I know you’re an employee of the EPA. And I'm assum-
ing that your views conflict with the Agency on the issue of fluori-
dation. Is that correct?

Mr. Hirzy. Given the fact that EPA has set the maximum con-
taminant level, as indicated on the chart, at 4,000 parts per billion,
and the so-called optimum level is 1,000 parts per billion, one could
assume that. A citizen inquired of Congressman Bob Young to ask
EPA about the American Dental Association listing EPA as an en-
dorser of fluoridation. The then Assistant Administrator for Water,
Bob Perciasepe, wrote back to Congressman Young and said that
EPA has asked ADA to take EPA’s name off the list of endorsers
of fluoridation.
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So it’s a wash. EPA I think is playing the good Federal solider
and supporting this program that’s been a Federal mandate more
or less for 50 years. But officially, it’s not on the list of endorsers.

Senator SMITH. Has EPA given you any indication, given you or
your union any indication that the drinking water standards for
fluoride will be reviewed in the near future?

Mr. Hirzy. They haven’t talked to me about this issue. We did
have a meeting with Cynthia Dougherty and some of her staff
members about a year or so ago and laid out our case for such a
revision. But we have not had any indication that that was going
to happen.

Senator SMITH. You cited several studies which were very inter-
esting. I saw them in your statement. What kind of, are these basi-
cally independent studies with no peer review, or has there been
sufficient peer review to give these studies credibility or not?

Mr. Hirzy. The ones that are of most concern to us are the peer-
reviewed studies that have appeared on Neurotoxicology and Tera-
tology and Brain Research in 1995 through 1998. The work of Phyl-
lis Mullinex, for instance, indicated that when rats were dosed,
pregnant dams were dosed with fluoride that would result in serum
levels in the brain of the pregnant dams that mimics serum levels
in human beings drinking water at that maximum contaminant
level, the dams gave birth to pups that were hyperactive, born hy-
peractive and remained hyperactive throughout their life. That was
the reference in my testimony to asking for an epidemiology study
that looked after that particular end point.

Also in that same journal in 1998, a group of Chinese workers
published the results of some research in which they gave basically
the same doses that the Mullinex group did, and indicated that
there was a depletion of certain critical chemicals in the brain, ba-
sically the lipids that constitute the neuronal membrane, that that
could explain on a mechanistic basis the outcome of the Mullinex
study.

Then in Brain Research, in 1998, a group of researchers, which
included an EPA scientist, found that one part per million of so-
dium fluoride resulted in changes in the cerebral vasculature in the
test animals and also kidney damage.

Senator SMITH. Well, the current MCL and MCLG or maximum
contaminant level and maximum contaminant level goal for fluo-
ride, as you know, from both natural and added, or deliberate addi-
tion, sources is four parts per million. If EPA were to revise those
standards, which is I think what you’re suggesting should be done,
what would be your recommendation based on the science of what
that standard should be?

Mr. Hirzy. I ran some calculations based on the brain research
article. And if one applied EPA’s reference dose methodology, as op-
posed to the methodology that’s been used to set MCLGs in the
past, the reference dose methodology would indicate a level well
below a thousandth of a part per billion of fluoride in the water.
The Surgeon General’s panel to which I referred in my testimony,
folks who were working on that panel made a comment to the ef-
fect that we’d have to have rocks in our head if we recommended
what at that time was called an RMCL of anything more than
about one and a half PPM.
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Senator SMITH. Mr. Olson, do you share the concerns expressed
by Dr. Hirzy on fluoride?

Mr. OLSON. I don’t consider myself an expert on fluoride. But we
certainly think that, first of all, you should know that we sued over
the original fluoride standard over 10 years ago, urging that the
standard be dropped. We thought that a standard more in the
neighborhood of one or below was more appropriate, because EPA
admits that there are dental fluorosis spots that occur on children’s
teeth when you get up to the four part per million level.

There is a lot of science, as Dr. Hirzy suggests, that’s come out
since then. So I guess our view is that certainly there is a need for
a careful peer review of all these new data, and there are signifi-
cant concerns that have been raised over the last 5 years from
some of the studies. We don’t have a position right now on what
the standard should be. But we think that a careful peer review
and an open process to look at that new science is definitely called
for.

Senator SMITH. And just a final statement, and I'll yield back to
the Chairman.

The problem we face here at the Federal level is that each com-
munity makes the determinations, it’s my understanding, whether
they put fluoride in their water. This is not a mandate from EPA.
So have other regions of the country experienced, I don’t know if
you all have fluoride, but have other regions in the country experi-
enced the same thing? I'm getting a lot of complaints about the
issue of fluoride from New Hampshire, the citizens. Does anybody
else have similar experience?

Mr. Hirzy. If I may, it’s my understanding that the State of Cali-
fornia has set a health protection goal for less than a part per mil-
lion, based on a review of the data there. I could stand corrected
on that, but that’s my understanding, that the actions that have
taken place in California.

Senator SMITH. So you're asking that the standard be what?
What are you asking? What do you think it should be?

Mr. Hirzy. Half a part per million at most. That would allow for
the feasibility to not impose, I think, unreasonable burdens on
many water companies. I think, however, I'm going to reiterate my
statement that based on the science, and especially this brain re-
search article, the so-called reference dose methodology that EPA
uses would require, the dose being something like .000007 milli-
grams per kg per day, which would bring the MCLG down ap-
proaching zero.

Senator SMITH. Thank you.

Senator CRAPO. All right, thank you. Let me get back to the
questions I had started out with, with regard to possible legisla-
tion. Mr. Gunter had recommended as another approach that we
require that the cost benefit analysis or the cost risk analysis be
published with the rules, so that we can see what that analysis
was. Is there any objection to that approach, to requiring the EPA
to do that, here on the panel?

Mr. OLSON. I just want to add one thing. EPA does publish them,
and they release them publicly. I guess the concern is that they're
not in the Federal Register.
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Senator CRAPO. Right, at the time of the publication of the rules,
is that the issue, Mr. Gunter?

Mr. GUNTER. That was the issue.

Senator CRAPO. So apparently they do publish them, but not at
the same time. So we can’t evaluate them in the context of the rule
itself. Any objection to a requirement in a statute that would clar-
ify that at the same time we analyze the rule, we have the cost
benefit analysis data available? Mr. Van Dyke?

Mr. VAN DYKE. Mr. chairman, I'm not sure how many scientific
studies on arsenic were looked at the by the Science Advisory
Board. But they did suggest that that was an extreme proposal
that EPA was coming up with 5 micrograms per liter. I just want
to point out that there are five significant new studies that are now
underway. You might want to take a look at when those studies
would be available in light of the timeframe extension. That could
be significant in terms of what Mr. Fox was talking about before,
regarding affordability and compounding effects of some of these
regulations.

A community was mentioned with radon and with arsenic. And
during an extended timeframe, we could look at compounding ef-
fects of some of these regulations. There was a suggestion by Mr.
Fox that EPA does not consider an exceedance of three times the
affordability of median household income. I'm not aware of a rule
or any variance to that effect, and I would appreciate if the com-
mittee could look into that. If there is such a variance that as ref-
erence, or any variance above $750 per household income. Because
any one of these single rules could far exceed that in terms of indi-
vidual and compounding effects, which reiterates what I've heard
commonly referred to in a lot of literature as a train wreck for
small systems. There are significant impacts.

Senator CRAPO. So if I understand you right, you're saying you're
aware of proposed rules that individually exceed the $750 amount
of affordability that Mr. Fox was talking about?

Mr. VAN DYKE. Yes. On a compounding effects basis. There is
significant costs. Whether you look at it on the $750 or the three
times median household income average, there will be extreme
costs.

Senator CRAPO. Let me go to the third suggestion by Mr. Gunter,
or maybe it was his second, which was an independent National
Academy of Sciences review of how well the EPA is incorporating
science into its regulatory decisions. We have seen not only in this
context but in a number of other contexts some serious questioning
of whether the EPA’s science is being done well, and whether
they’re incorporating good science into their decisionmaking. Any
objection to a National Academy of Sciences study of this issue?

Mr. OLSON. Senator, could I respond both to the previous ques-
tion and this one? I don’t think we would have any objection to leg-
islation that would say that in the future, EPA should publish a
cost benefit analysis with its, or the HRRCA, as it’s called, with the
rule. I'm not sure there’s a big problem with that. I would be con-
cerned if it would cause delays in upcoming rulemakings.

Senator CRAPO. Understood.

Mr. OLsSON. You should know that there always is a cost benefit
analysis included in every EPA proposed rule and final EPA rule.
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It’s just this HRRCA, which is generally a massive document that’s
much more detailed that comes out, in some cases a little later.

With respect to the National Academy of Sciences review, I don’t
think we would have any objection to a National Academy of
Sciences review. It’s always good to have sound science.

Senator CRAPO. All right, thank you. I know there were a num-
ber of other legislative proposals brought up by members of the
panel. But because of, in the interest of time, I want to move on
to another aspect of this. And it is the question of the affordability
of the regulations, which was raised with the first panel.

As you heard in the testimony given by the EPA, theyre using
a 2 and a half percent of median family income nationwide stand-
ard, which as they testified was $750. As came out in that testi-
mony, that would be higher than 2 and a half percent for half the
families in the country and lower than 2 and a half percent for half
the families in the country.

But it was about three times what the current cost per family
is. And I would just like your input on that general standard at
this point. It seems to me that affordability is a very big issue. And
particularly that is the case for smaller facilities and communities
that have less resources to apply to the remediation.

The question I have is, although Mr. Fox testified that they
hadn’t yet reached that $750 level, Mr. Van Dyke indicates, de-
pending on how you look at it, in a cumulative effect, it has been
reached or will be with a number of these new proposed new rules.
And it seems to me that what we are looking at is tripling the av-
erage family’s cost of this across the country. Am I understanding
that correctly, and do any of you have any comments on this issue
in general? Mr. Van Dyke.

Mr. VAN DYKE. The rural water system that I manage, our cur-
rent average cost without any of these proposed rules in effect is
in excess, for the average household usage, of over $500 now, be-
fore any of these rules take effect.

Senator CRAPO. So you’re at about $500 now, for your system,
above it?

Mr. VAN DYKE. Yes, sir. The other issue is, the feasibility anal-
yses that are based on the rulemaking that was described by Mr.
Fox, was for large systems, rather than on small systems.

Senator CRAPO. That’s right.

Mr. VAN DYKE. Our concerns and a problem for us, is in terms
of the way EPA uses that information.

Senator CRAPO. But that information is used for small system?

Mr. VAN DYKE. Yes, sir. And microbial rules that are being pro-
mulgated are exempt from the affordability issues. They are not
considered in the feasibility analysis.

Senator CRAPO. Oh, so not all of the rule’s impacts are included
in the calculation of affordability?

Mr. VAN DYKE. That’s my understanding.

Senator CRAPO. Mr. Grunenfelder.

Mr. GRUNENFELDER. I just wanted to echo the concerns around
a small water system. In the State of Washington, we only have
97 water systems that have over 1,000 connections. So that’s about
3,000 population. Whereas we have almost 2,000 water systems
with less than 100 connections. So about 300 population.
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And the cost impacts of implementing these rules on these very,
very small communities is dramatically different than, again, the
larger communities. It takes a lot more effort and time to work
through these issues, as a result. So the State of Washington, I
think, ranks either second or third in the country in terms of get-
ting State revolving fund loans out to small communities. But
again, this is making a very, very small dent in the overall impact.
And the timing it takes to roll these rules out and actually get
them going.

Senator CRAPO. Mr. Grunenfelder, just in terms of the system
which you are familiar with, if the EPA rules are adopted as pro-
posed in these various areas, will that have an effect of reaching
the $750 level per family in terms of the cost that will be imposed?
Can you tell whether that’s going to hit this target?

Mr. GRUNENFELDER. I have no doubt in my mind that it will. But
for example, just looking at how the arsenic rule would affect small
systems, it will affect hundreds of small groundwater systems in
the State that have naturally occurring arsenic. So again, it’s the
small water systems that will have to build the same treatment fa-
cility that the larger systems will, with again a rate base of maybe
30 customers to spread that cost over, or 40 customers to spread
that cost over. And the rates accumulate very, very rapidly.

Senator CRAPO. And what kind of accommodation, if any, does
the EPA provide or propose to provide for a community that has
to achieve the same objective with 30 users that 3,000 or 30,000
user community would be required to meet?

Mr. GRUNENFELDER. And again, right now it’s only the emphasis
of trying to target the State revolving loan fund money to these
small communities, which we are clearly doing. But for example,
the secretary in the State department of health and I got to visit
two small communities last Friday. And when you go and sit down
with a water board that has a 50 connection water system, so 50
homeowners in their community trying to meet enhanced surface
water treatment rule disinfection byproducts that will be coming
up, a number of other rules, they are at a total loss of how they
will do that. Let alone repay loans which they might be able to get.
They have no credit capacity to get loans.

So it just creates a real dilemma. And again, it’s taking us a long
time to work through that community to look at how State grant
programs or other types of funding can be brought to bear on meet-
ing the requirements. Because we do want them to meet the re-
quirements.

Senator CRAPO. By the way, before I let any others who want to
answer this get in, I would like to just quickly ask, one of the other
legislative proposals that has been made by a number of you is
more resources for infrastructure needs. I assume there’s no objec-
tion on the panel is we would try to provide more resources for the
infrastructure needs.

Anybody else want to comment on any of these issues? Mr.
Olson.

Mr. OLSON. Yes, I'd like to speak just for a moment about the
affordability issue. I think it’s important first of all to recognize
that water is an incredible bargain in the United States. Most peo-
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ple spend less on their tap water than they do on cable TV, on gas,
on bottled water, on electricity, on phone systems.

And everyone, I brought with me this report that was done by
the water utilities themselves that suggests that over the next 20
years we're going to have in the neighborhood of $5 billion that has
to be spent to upgrade these systems. So the cost of water is going
to go up. And they say most of it is not from EPA regulations, it’s
from other issues that are going on.

The other important issue is that 90 percent of the U.S. popu-
lation gets its water from these larger systems. Nine out of ten
Americans gets their water from these large systems. So for exam-
ple, the arsenic rule is going to cost about $5 a month for those sys-
tems affected for the large systems, $5 to $10 a month. The cost
is very reasonable, generally, for any of these regulations, for nine
out of ten people.

The issue becomes these small systems. And we have a prolifera-
tion of them. And I think all this revolution we've heard about is
going to force many small systems either to package technology
that basically comes in on a skid and they have to install it or at
a point of use which is basically a filter you put on your tap or
point of entry where you put it in your house, or to consolidation
and regionalization of many of these small systems.

The last thing I think is important is that in 1996, I don’t know
if you're aware of this, but Congress did put a special provision
about small systems in the Act that deals with this very high cost
for some small systems. Basically it’s a three-pronged approach.

First, they can get out of some of the requirements through vari-
ance and exemption provisions that the States administer. Second,
there’s targeted money through the State revolving fund for small
systems, and third, there’s a special requirement for special tech-
nology for small systems that would be available when they issue
a new standard.

So I think a lot of these issues will be dealt with. It’s going to
be a wrenching, difficult time for many small systems over the next
5 to 10 years.

Senator CRAPO. Thank you. Mr. Tompkins.

Mr. ToMPKINS. Senator, I'd just like to comment on the afford-
ability issue, that from the National Association of Water Compa-
nies standpoint, if there are consumers who have an affordability
problem, the social agency would make available some form of sup-
plement to their utility bill. And this could be done from Congress
right on down, so that you’re not making the water utility the so-
cial agency.

Senator CRAPO. Thank you. Quickly, before I go on, Mr.
Grunenfelder, how often do you get variances from the EPA, as you
try to help these small systems?

Mr. GRUNENFELDER. On things like monitoring waivers, we've
done some pretty comprehensive assessment throughout the State
to see where certain areas of the State simply don’t have certain
types of VOC or volatile organic chemical, synthetic organic chem-
ical contaminants. And we have granted waivers in those areas.

Things like mailing consumer confidence reports to customers.
We have not pursued a waiver in that area, thinking that con-
sumers should know about their water. So it varies with the re-
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quirement and how we see it fitting with our objective in the State,
which is to get information to the public and protect their health.

Senator CRAPO. All right, thank you. I apologize to the panel, I've
got pages of questions here that I'd like to go through and we are
already out of time. But I would like to, and I probably will submit
some written questions to you and ask you to respond to them.

But I would like to spend just a few minutes here, I'll go late to
my next meeting, and just have a brief discussion of the general
issue that I was discussing with the first panel, which is this ques-
tion of whether we have the right level of default protection in our
system and whether we are hitting that right point in terms of the
amount of resource that we are directing toward certain recovery
when the cost gets higher and higher as we get to the incremental
increases.

And the first part of that is, as I understood what we talked
about with the first panel, we tend to have a tradition or a stand-
ard that we follow in the industry or in the regulatory community
of identifying where the risk level is and trying to get somewhere
between 10 to 4, 10 to 6 levels, 10 to the minus 4, 10 to the minus
6 levels below that in terms of the risk that will be acceptable.
Now, if I've stated that right—have I stated it right? Mr. Olson, do
you want to say it the right way?

Mr. OLsoN. Well, I think there are two different issues and they
tend to be confused very often. One is the level at which you regu-
late a carcinogen, where EPA traditionally has tried to target a
goal of no more than 1 in 10,000 people drinking the water for a
lifetime would get cancer from that carcinogen. That’s for carcino-
gens, and actually, they try to make it stricter than that if possible
or feasible.

The other issue is for something to cause a certain acute effect,
you know, a chemical that will cause you to get sick almost in-
stantly. In that case, they will establish safety factors, so they’ll do
animal tests or they’ll base it on human epidemiological evidence.
And then they’ll try in some cases to put a safety factor on it.

For nitrate, for example, there is virtually no safety factor. There
are human studies that show children, babies get sick when they
drink water containing nitrate at above around 10 parts per mil-
lion, and the standard is 10 parts per million. They just figured
there was no feasible way to get below it.

Senator CRAPO. Anybody else want to clarify this issue for me?
Mr. Paris.

Mr. Paris. If I may, I fully concur with Mr. Olson’s interpreta-
tion. One of the comments you’'ll see in our written testimony has
to do with how, when you take that interpretation for risk and you
apply it to a small system, it literally takes hundreds of years be-
fore any incidence of illness or cancer, in this particular case,
would occur in that particular community, taking 1 in 10,000 for
70 years and saying your community has 300 people in it, it takes
many, many years, hundreds of years, before it impacts to that
type of regulation and that type of risk evaluation has an impact
on that community.

It’s one of those pragmatic issue, if you will, it reflects in our
thinking on why some of these rules, as applied to larger popu-
lations, fall down in the practical line of thinking when you apply
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them to smaller systems. So I would reflect that in our written tes-
timony as part of our argument.

Senator CRAPO. Any other comments on just what that standard
is and how it’s used? Mr. Van Dyke.

Mr. VAN DYKE. Mr. Paris has a strong point here. Radon is an
example of that. If there’s a potential chance of a risk of cancer
from radon attributable by water, if you try to mitigate that, a
community might be mitigating an unknown or less than zero pos-
sible health risk benefit. Feasibility assessments that were de-
scribed by Mr. Fox, again, use large system analysis. But 94 per-
cent of all public water supplies are below 10,000 population, about
65,000 public water supplies are small.

So the criteria that we’re using to judge this risk benefit analysis
doesn’t work really well in that model when you get down to the
smaller systems. It just breaks down.

A more appropriate way, would be to look at cumulative risks of
a given population in their area, including water, medical needs,
and other things, rather than solely water.

Senator CRAPO. Mr. Kosnett.

Mr. KOSNETT. I just wanted to address an issue regarding that.
The risk to any one given person is no different in a small town
than in a large town. The statistical power for you to detect it in
a small town is limited by virtue of the fact that it’s a small town.

But the risk is the same to people, regardless of whether they
live in a small town or a big town.

Senator CRAPO. Let me ask you a question to clarify the concern
that I have in that context. I am assuming, and let’s assume for
the purpose of this question that this is true, that the median in-
come of the small town is going to be lower than the median in-
come in the large town. Well, first of all, let me ask, would that
be a safe assumption generally? Anybody disagree with that as-
sumption?

Mr. ToMPKINS. Well, in the case of some of these resort commu-
nities, I don’t think so.

Senator CRAPO. You're right. In a community, say a resort com-
munity, it would not be correct.

Well, let me just say it this way. 'm assuming that in rural
America, that the income levels on a median basis are lower than
they are in urban America. Is that a fair assumption? I see mem-
bers of the panel shaking their head yes. Let’s assume that for the
time being, and assume that in a general case, youre looking at
people with lower levels of income, and lower numbers of people to
provide for the funding of the technology that is needed to solve the
problem.

Recognizing that the risk to them is the same in the small com-
munity versus the large community, on an individual basis, if the
cost to that community on an individual basis is extremely higher
than it is in an urban area, isn’t that generating another element
of risk to that individual because of the loss of income? Dr.
Kosnett, do you have an opinion on that?

Mr. KOSNETT. I don’t want to opine on the risk associated with
economic changes in a person’s status, because that’s not my area
of expertise. So I would defer to other people on that.
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Serl)lator CRrAPO. Do you know, Doctor, are there experts in that
area?

Mr. KOSNETT. About the risk of having a lower income?

Senator CRAPO. Yes. The health risks of having a lower income.

Mr. KOSNETT. I'm certain that there are some associations be-
tween health status and income. However, that is an area of spe-
cialization in public health, and I think the committee could get
input from those individuals.

Senator CRAPO. OK, thank you. Mr. Van Dyke?

Mr. VAN DYKE. Mr. Chairman, in my written testimony, I quote
an expert in this area, Scott Rubin:

“Public health protection isn’t free, whether it’s medical
care, sewage treatment, clean drinking water, AIDS pre-
vention, prescription medicine, food, heat, or shelter. Costs
are real. We don’t have enough money to go around.”

“So yes, if we're setting public health policy, and that’s
what drinking water regulation is, we’d better make sure
that we’re getting our money’s worth. Because if we’re not
buying meaningful public health protection, all we’ve done
is take money away from people who need to put food on
the table, pay the doctor or keep a house warm.

“The point is simple. Whenever you do anything to in-
crease the price of water, we are forcing millions of fami-
lies to make another tradeoff which will directly affect
their health. At the same time, we take a family that is
barely squeaking by and we push them over the edge.”

Senator CRAPO. I guess that’s the question that I want to get at.
Maybe we’ll have to have a hearing on just that issue and get some
experts in here on that issue.

But the point has been made to me a number of times over the
years that when you get to families who are already maxed out on
their disposable income in terms of food, health, shelter, the costs
of clean drinking water and safe drinking water and the many
other things, medicine, prescription drugs, whatever it is that they
need, and you decide to reallocate that spending for them through
a Federal or a State action, there is a cost. Or there is an impact,
I guess is the point.

And somehow I think we’ve got to bring that impact into the mix
of the discussion. Because it may be that the points that have been
raised earlier about needing more Federal resources and State re-
sources for these communities that don’t have the numbers of pop-
ulation to be able to bring in the technology is a big part of the
answer.

But we’ve got to, in my opinion, identify the full impact here. Be-
cause that’s what resonates in the political climate. And it’s not
just that people want to use these dollars for non-discretionary
items, for luxury items or a new Corvette or whatever that may be.
The question is whether people need it for their prescription drugs
or for other non-discretionary items of their budgets.

To me, that aspect of the cost benefit analysis needs to be
brought to the forefront and identified. I think that may be what
Mr. Gunter was talking about in terms of getting that analysis in
terms of the cost benefit brought forward and made a part of the
rule proposal itself.
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I'm pretty much capped out on time. But if any of you would like
to make one last quick comment, I would certainly welcome it.

Mr. OLsoON. I think this issue has been debated by this com-
mittee since the Safe Drinking Water Act passed, the small com-
munity versus large community issue. I just think it’s important to
focus on the fact that the committee has always tried to avoid cre-
ating one standard for people in cities where they get safe drinking
water and a different standard for people in small communities
that get water that is not safe.

So that tension has always existed. We don’t want to create sec-
ond class citizens across the United States in rural communities
where they get less safe water.

The way that we think you deal with that, and I think the 1996
amendments included important provisions that tend to allow more
flexibility for small systems and there is quite a bit of additional
resources and flexibility in the 1996 amendments that I think
largely deal with a lot of those issues.

Senator CRAPO. Thank you, and I certainly agree. Yes, Mr. Hirzy.

Mr. Hirzy. May I please, Senator. There is one and only one sub-
stance that the Federal Government has been mandating and pro-
moting that every American citizen consume via their drinking
water systems, and that’s fluoride. It’s been 23 years since there’s
been a national hearing in the Congress on the science and the so-
cial impacts of that particular substance that the Federal Govern-
ment is pushing. I would like to reiterate my call for a national
Congressional hearing on fluoridation, so that the latest science
can be brought to bear on that issue.

Senator CRAPO. Dr. Hirzy, your call has been heard, and I will
check with and coordinate with the chairman of the full committee,
Senator Smith. The comments and suggestions of all of you that
may not have even been able to be talked about here today are cer-
tainly welcome. I was just reminded, I'm going to leave the record
open for 2 weeks so if you’d like to supplement the record with any
further thoughts or comments, you’re welcome to do so.

I agree with the points that have been made, the risk is the same
at an individual level across the country. And we don’t want to
have citizens who get a different benefit from the law depending
on where they live. I just think it’s very complex. Because if we do
that analysis in the context of only one thing, like arsenic, or fluo-
ride or whatever, and don’t realize that we’re dealing with popu-
lations that may have very high costs associated with what we are
providing to them in terms of this standard that they get to pay
for, that we could be making them second class citizens in terms
of the heating that they have in their home or the health benefits
they get through their health care that they can provide to the
family or the quality of the food that they eat and so forth.

So it’s just a very complex analysis. And I do think that one area
of strong consensus that I'm sensing here in the panel and that I'm
agreeing with is that it’s very possible that the solution is that
when we look at the communities that are small enough that they
don’t have a resource or a population base to solve these problems
in an affordable way that doesn’t have these large impacts on other
aspects of their health, and their quality of life, then that’s an area
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where, if we want to have a Federal standard, then we’'d better
have some Federal support for achieving that standard.

So TI'll let you have the last word, Mr. Van Dyke, and then I'm
going to have to wrap it up.

Mr. VAN DYKE. Mr. Chairman, Mr. Olson talked about the issues
that were discussed in the Safe Drinking Water Act on small
versus large and some of the tools that were put in the 1996 Act.
I won’t take up the time of the committee, but ask that you turn
to my testimony. For a number of different reasons notwith-
standing, what Mr. Grunenfelder said that State primacy agencies
are allowing some variances on monitoring, EPA has not granted
other variances, or used any of the tools that Mr. Olson described.
I refer again to my testimony for examples. There are several rea-
sons why that hasn’t occurred, but in the shortness of time, I just
ask that you address this issue in the future.

And maybe the committee might look into why this is occur-
ring—those tools are not being put into place.

Senator CRAPO. That’s a very good point, in terms of using tools,
providing resources is one. But the variances and the other tools,
if they’re not being utilized, need to be utilized, and I appreciate
that comment.

Again, I wish we could go on more. This is a very important issue
and I believe we've had a good discussion of it today. However, we
are always caught by time issues here. And I appreciate your time
that you’ve given us today. We will be paying very close attention
to this, and if we can, find some consensus and some common
ground on which we can move forward with legislation to help im-
prove this, we will.

We will continue to use our oversight function here to assure
that we achieve some of these objectives that can be achieved with-
out legislation. And I ask you to continue your valiant efforts in
keeping us informed of what we need to be focused on.

And with that, this hearing is adjourned.

[Whereupon, at 12:47 p.m., the subcommittee was adjourned, to
reconvene at the call of the Chair.]

[Additional statements submitted for the record follow:]

STATEMENT OF HON. BARBARA BOXER, U.S. SENATOR FROM THE
STATE OF CALIFORNIA

Thank you, Mr. Chairman.

When the Safe Drinking Water Act was passed in 1974 many Americans took the
purity of their drinking water for granted. Today, reports of radon, arsenic, MTBE
and other contaminants fouling our water undermine the public trust in that water.

In California, where water is scarce, the loss of a drinking water supply to con-
tamination can be devastating to local communities. The City of Santa Monica now
pays to import water from the Colorado River after losing its main drinking water
wells to MTBE contamination. Lake Tahoe, known for its one-a-kind lake, has lost
about half of its drinking water wells to the same fate.

I am pleased that EPA is moving forward to control some of these drinking water
threats. Earlier in the year, EPA finally announced that it would begin the regu-
latory process of banning MTBE. I hope that we move forward in the full committee
to ban MTBE faster than EPA’s timetable, but I am pleased to see EPA finally mov-
ing on this issue.

In response to a 1999 National Academy of Science report, EPA also recently took
action to control arsenic in drinking water. Arsenic has turned up in drinking water
supplies around the nation. It can cause cancer, cardiovascular problems, skin le-
sions, reproductive problems and harm to the nervous system. In its report, the
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NAS found that the existing drinking water standard—which was set in 1942—does
not protect public health.

It found that this outdated standard “could easily” result in a total cancer risk
of 1 in 100. This is about 100 time greater risk than EPA allows under other drink-
ing water rules.

I applaud EPA for moving forward to regulate arsenic in drinking water, and I
look forward to learning more about this issue today.

Finally, the NAS also recently concluded that radon in drinking water should be
controlled. The NAS found that radon can be present in drinking water at levels
high enough to cause substantial cancer risks. It also found that the presence of
radon in indoor air—where it seeps in from soil—is an even more significant threat.

I understand that EPA does not have the authority to regulate indoor air, and
so can’t control radon in this way. EPA’s proposed rule creatively tries to lessen the
impact of regulating radon in drinking water by encouraging states to regulate
radon in the air. If a State does, it can meet a less stringent drinking water stand-
ard for radon. I am interested in learning more about this approach today. Thank
you, Mr. Chairman.

JOINT TESTIMONY OF J. CHARLES FOX, ASSISTANT ADMINISTRATOR, OFFICE OF
WATER, AND NORINE E. NOONAN, PH.D. ASSISTANT ADMINISTRATOR, OFFICE OF RE-
SEARCH AND DEVELOPMENT, U.S. ENVIRONMENTAL PROTECTION AGENCY

Thank you, Mr. Chairman, for the opportunity to address the Subommittee today.
We are pleased to be able to discuss the Environmental Protection Agency’s imple-
mentation of the Safe Drinking Water Act Amendments of 1996.

We are proud of the many successes achieved to date. Nearly 4 years into imple-
mentation, EPA has completed all actions required of us to date by the 1996 Amend-
ments. As a result of the work of EPA, States, water systems, and the public, the
United States has one of the safest drinking water supplies in the world. Over 90
percent of Americans served by community water systems receive water with no re-
ported health standard violations.

The 1996 Amendments moved us toward more comprehensive drinking water pro-
tection by: improving the way EPA sets drinking water safety standards based on
good science and data; providing funding for infrastructure investments for commu-
nities; emphasizing prevention through source water assessments, capacity develop-
ment, and operator certification; addressing some of the most pressing problems of
small water systems; expanding public information and involvement; addressing
some of the highest public health risks; and, giving us a framework to alleviate
emerging risks.

The 1996 Amendments also acknowledge that drinking water protection must be
a shared effort across the entire drinking water community. EPA has used this con-
cept to guide its implementation activities. Through an extensive stakeholder proc-
ess, the drinking water community has come together to work through a number
of issues. We have greatly expanded consultation with the National Drinking Water
Advisory Council, established in the statute, through a series of working groups on
concerns ranging from small system needs to a new approach to benefits assess-
ment, and currently for our 6-year review of existing contaminant standards. We
and our stakeholders convened a day-long forum on December 16, 1999, which was
the 25th anniversary of the enactment of the Safe Drinking Water Act, to plan for
future protection needs as well as ways to begin to meet those needs. Nineteen orga-
nizations within the drinking water community agreed to several goals for drinking
water protection, including: decisions based on sound science and risk to health; in-
tegrated, comprehensive water supply management; effective source water protec-
tion; well-managed and -operated water systems; and, strong public information and
outreach. All participants should be commended for their efforts.

SUCCESSES IN MEETING THE STATUTORY MANDATES AND IN IMPLEMENTING PROGRAMS

Funding

The Drinking Water State Revolving Fund (DWSRF) has been extremely success-
ful in less than 4 years of operation. EPA has given out nearly $2.5 billion in grants
to all 50 States, Puerto Rico, the District of Columbia, and the territories. States
have made over 1,000 loans totaling over $2 billion to water systems to address the
most significant public health needs. States are also taking advantage of the set-
asides in the DWSRF to conduct the source water assessments and buildup State
programs. Small water systems have been a focus of the DWSRF. Nearly 3/4ths of
all DWSRF loans awarded have gone to systems serving fewer than 10,000 persons.
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Right-to-Know [ Consumer Awareness

Drinking water systems have also made outstanding progress in implementing
the right-to-know provisions in SDWA. Activities such as the consumer confidence
reports give customers of drinking water systems the information they need to make
their own health decisions. Today, approximately 253 million Americans have access
to their first annual consumer confidence report. Over 100 million Americans are
able to read their water quality report online. These reports provide information the
public is demanding. In 1999 EPA’s Safe Drinking Water Hotline received over
10,000 calls from consumers about their water quality, most coming near the Octo-
ber deadline for the first consumer confidence report. EPA’s Local Drinking Water
Information website is accessed over 5,000 times per month. I expect this interest
to continue as the second reports come out by July 1, 2000.

The public needs immediate information about health threats so they can protect
themselves and their children. EPA recently completed revisions to the Public Noti-
fication Rule, which now requires faster notice in emergencies, specifically within
24 hours. While providing for faster and clearer communication to consumers, the
rule will also reduce burden to water systems by requiring fewer notices overall and
enabling water systems to better target notices to the seriousness of the risk.

Preventing Contamination of Drinking Water (Source Water Protection, Capacity
Development & Operator Certification)

The 1996 Amendments recognized that a prevention program is necessary to stay
ahead of future problems. Effective drinking water protection has to start with an
understanding of the threats to the water source, and States are making significant
steps forward on their source water assessments. Forty-nine States/Territories have
approved Source Water Assessment and Prevention Program, and are conducting
assessments for the water supplies within their State.

Providing safe drinking water will continue to increase in complexity. Water sys-
tems must have the financial, technical, and managerial ability to meet new chal-
lenges and continue to provide safe drinking water to their consumers. EPA has de-
veloped guidance to States on both capacity development programs and programs
to ensure that all water systems have access to a fully qualified operator. All States
are developing their capacity development and operator certification programs.

Regulating High-Risk Contaminants

Additionally, I would like to talk about the success we’ve had addressing contami-
nants of highest risk to human health. In the past 2 years, we have proposed, or
finalized, a series of new rules that would extend coverage against microbial and
other high risk contaminants. We have done this with extensive research, which will
be described later in this testimony, and stakeholder involvement, including special
emphasis on the needs of small water systems and their consumers.

The Administration and Congress agreed that the most significant threat to pub-
lic health was microbial contamination, such as E.coli and Cryptosporidium. Ad-
verse health effects from exposure to microbial pathogens in drinking water are well
documented. As we have seen in Milwaukee and New York—and most recently in
our neighbor, Ontario, Canada—these health effects can include severe infections
that can last several weeks and may result in death.

This spring EPA proposed the Ground Water Rule and the Long Term/Enhanced
Surface Water Treatment Rule to address the needs of consumers of ground water
systems and small water systems, respectively. When promulgated, these rules will
complete a cycle of microbial protection with the Interim Enhanced Surface Water
Treatment Rule, issued in 1998. Together these rules will cover all consumers of
public water systems and reduce threats to human health from microbial disease.

Disinfection of drinking water to protect from microbial contamination is one of
the major public health advances in the 20th century. However, the disinfectants
themselves can react with naturally occurring materials in the water to form unin-
tended byproducts that may pose health risks. EPA’s Disinfectants/Disinfection By-
products Rule, released with the Interim Enhanced Surface Water Treatment Rule
in 1998, addresses the potential health threats that may be related to the disinfec-
tion process itself. It strengthens standards for trihalomethanes, establishes new
drinking water standards for seven disinfectant byproducts and three disinfectants,
and requires treatment techniques to further reduce exposure to disinfection byprod-
ucts.

The risk-risk tradeoff between disinfectants and their byproducts is difficult. How-
ever, the extensive stakeholder process that EPA used to develop these complex
rules gives us better supported and understood rules that strengthen human health
protection. We are now concluding a new round of discussions on the second phase
of these rules, which will incorporate the results of the microbial and disinfection
byproducts research that is currently ongoing.
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In November 1999, EPA proposed the Radon Rule, which will have an important
impact on reducing the human health risk from radon in drinking water as well as
in indoor air from soil. Because of the multimedia nature of radon risk, the SDWA
Amendments created a unique multimedia mitigation program to address both
risks. Radon in indoor air is the second leading cause of lung cancer in the United
States. Although the risk posed by radon from drinking water is much smaller than
that from indoor air, the 1999 report from the National Academy of Sciences con-
firmed that radon in drinking water causes cancer. I believe that our approach of
an alternative maximum contaminant level and multimedia mitigation program ac-
curately and fully reflects the 1996 SDWA Amendments’ provisions to protect public
health and will result in a reduction of cancer cases from both indoor air and drink-
ing water.

Recently EPA proposed to lower the maximum contaminant level for arsenic, an-
other high-priority drinking water contaminant. Arsenic is a known carcinogen that
is also linked to many non-cancer health effects. In a March 1999 report, the Na-
tional Academy of Sciences’ National Research Council found that the current ar-
senic standard of 50 parts per billion (ppb) does not meet EPA’s goal of human
h%ailth protection, and recommended that EPA lower the MCL as quickly as pos-
sible.

Finally, EPA’s implementation efforts have given us a sensible and workable reg-
ulatory framework for the future. The 1996 SDWA Amendments require EPA to
make a regulatory determination on whether to regulate at least five contaminants
by 2001. Using recommendations from the public, the scientific community, and a
National Drinking Water Advisory Council working group, EPA released its Con-
taminant Candidate List in 1998 to aid in this determination and to help set prior-
ities for the Agency’s drinking water program. In establishing the list, EPA has di-
vided the contaminants among those which are priorities for additional research,
those requiring additional occurrence data, and those which are priorities for consid-
eration for rulemaking. To provide sound occurrence data, EPA promulgated the
Unregulated Contaminant Monitoring Rule in September 1999, which will provide
information on the occurrences in drinking water of specific contaminants. The Na-
tional Contaminant Occurrence Data base, developed at the same time, holds these
and other data to assist regulatory decisions. Finally, EPA is developing its process
for reviewing the current drinking water standards as part of the mandated 6-year
review.

DRINKING WATER RESEARCH

A vigorous and responsive research program is vital to the establishment of sci-
entifically sound, cost-effective drinking water regulations that protect the health of
both the general public and subgroups that may be at greater risk than the general
population. To meet this challenge, EPA has demonstrated a commitment to
strengthen its drinking water research program, which is one of the highest priority
areas of research in the Agency. Funding for drinking water research in the EPA
Office of Research and Development (ORD) has more than doubled from $20.8 mil-
lion in fiscal year 1995 to $48.9 million in the fiscal year 2001 President’s Budget
request. The fiscal year 2001 request represents a $5 million increase over fiscal
year 2000. These increases in funding have enabled EPA to address critical research
needs for priority contaminants on the current regulatory agenda (e.g., arsenic, dis-
infection by-products, Cryptosporidium), as well as to expand into new areas of re-
search for unregulated chemicals and microbial pathogens that may be the subject
of future regulatory determination (i.e., those on the Contaminant Candidate List).
Health effects research in particular has been increased over this period, with the
additional funds being used to support: epidemiology studies on disinfection by-prod-
ucts and arsenic, investigations of the toxic effects and mechanisms of action of
chemical contaminants in drinking water, research on the health effects of impor-
tant microbial pathogens, and waterborne disease occurrence studies. Research has
also been increased to address methods for detection and control of microbial patho-
gens.

EPA is meeting the near-term research needs and requirements of the 1996
SDWA amendments through a targeted program that emphasizes research in the
areas of health effects, exposure, risk assessment, and risk management research.
EPA drinking water researchers are recognized worldwide for their expertise and
scientific contributions in each of these areas. We have also expanded the drinking
water research effort nationally by leveraging resources and capabilities with uni-
versities, various Federal and State agencies, the water industry, and other public
and private research entities across the country. The Agency’s extramural research
grants program (STAR) has been able to substantially increase the involvement of
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the academic community in helping to solve important drinking water risk assess-
ment and risk management problems. EPA researchers are working with scientists
from the Centers for Disease Control and Prevention (CDC) and the National Insti-
tute of Environmental Health Sciences (NIEHS) on such topics as sensitive sub-
populations, disinfection by-products and waterborne pathogens. We are partnering
with the American Water Works Association Research Foundation (AWWARF) and
other organizations to select and fund many high priority drinking water research
projects.

In the testimony that follows, I would like to update you on the status of our re-
search to support the implementation of the 1996 SDWA Amendments. I am also
pleased to share with you the progress that we have made over the past year with
respect to assessing future drinking water research needs and resource require-
ments, further strengthening our interactions with drinking water stakeholders, and
improving research tracking mechanisms.

Research on Microbial Pathogens | Disinfection By-Products

Research by EPA scientists, collaborators and grantees over the past decade has
played a crucial role in establishing the scientific basis for the rules to protect the
public against contamination of drinking water with microbial pathogens and dis-
infection by-products. The Agency has been highly successful in addressing the pri-
ority research needs identified in the Research Plan for Microbial Pathogens and
Disinfection By-Products in Drinking Water, and we are continuing to conduct re-
search in areas where the greatest uncertainties remain. EPA has provided new in-
formation and methods to characterize and control the risks posed by microbial
pathogens of public health concern, one of the most important of which is
Cryptosporidium. Agency researchers have also been leaders in the development of
data and methods to determine the health effects and occurrence of disinfection by-
products. In recognition of the special needs of small communities, EPA engineers
have evaluated a variety of alternatives to conventional water treatment systems
that are effective, simpler, and less expensive to operate and maintain.

Research on Arsenic

The EPA’s Research Plan for Arsenic in Drinking Water has been used by EPA
and outside research entities as a guide to the planning and implementation of both
short- and long-term research on this important drinking water contaminant. EPA
has completed each of the high priority, short-term research projects in the research
plan. We have also made progress in addressing longer term research needs. Exam-
ples of completed research include an initial epidemiology study on health effects
in a U.S. population (in Utah), refinement of techniques for the analysis of the dif-
ferent forms of arsenic in water and in biological samples, and laboratory and field
tests on arsenic control technologies (including those for small systems). In devel-
oping the new proposed arsenic rule, the Agency has considered the results of stud-
ies conducted by EPA investigators and scientists worldwide. Research that is cur-
rently being conducted to address the more complex, long-term issues (e.g., health
effects at low doses) will support the required review and revision, as appropriate,
of the arsenic standard subsequent to the establishment of a new rule in 2001.

Research on the Contaminant Candidate List (CCL)

The list of microbial pathogens and chemicals on the CCL includes contaminants
that either have sufficient data to support regulatory determinations or that need
additional research in the areas of health effects, analytical methods, occurrence
and/or treatment. Pursuit of this research has become an increasingly important
part of the drinking water research program. The fiscal year 2001 budget request
includes $13.3 M for research on CCL contaminants, which represents more than
double the CCL budget in fiscal year 2000 when the Congressional earmarks in the
fiscal year 2000 enacted budget are excluded. This is enabling EPA to address the
highest priority research needs identified in the draft CCL Research Plan, which
will be reviewed by the Agency’s Science Advisory Board this summer and finalized
shortly thereafter. The draft CCL Research Plan has incorporated extensive input
from outside scientists, the water industry, and other stakeholders.

Examples of current CCL research include efforts to develop and evaluate analyt-
ical detection methods for several CCL pathogens (e.g., microsporidia, Norwalk
virus, echovirus and coxsackievirus). Studies are underway to determine the occur-
rence of various emerging pathogens in source and potable waters. A survey is being
conducted to collect information on CCL pathogens from public health laboratories
across the country. Research to evaluate the effectiveness of conventional and alter-
native treatment technologies in removing or inactivating these contaminants is
being conducted. For the CCL chemicals, a number of research activities have been
initiated in the areas of health effects, analytical methods development, risk assess-
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ment and treatment. The results of these studies and those conducted by outside
organizations will provide the data needed to support the second round of CCL regu-
latory determinations in 2006.

Research on Sensitive Subpopulations

EPA has placed considerable emphasis on research to characterize the extent to
which individuals in different life stages (fetuses, infants, children, the elderly),
those with pre-existing diseases, or other groups of individuals may be more sen-
sitive than the general population to the effects of waterborne pathogens and chemi-
cals. Population-based epidemiology studies are being conducted to identify poten-
tially harmful contaminants, risk factors, and sensitive subpopulations. Studies in
laboratory animals are providing hazard identification and dose-response data, and
are helping to elucidate how contaminants cause their effects. Standardized toxicity
tests, better exposure data, and improved risk assessment methods are being devel-
oped to provide an improved scientific basis for characterizing risks to sensitive sub-
populations. The status and results of these studies are summarized in a Report to
Congress that is in the final stages of preparation and will be submitted later this
summer.

Research Planning and Budget

EPA uses a comprehensive, coordinated approach to assess needs and make budg-
etary decisions for research to support all of the Agency’s programs. Research needs
for drinking water are evaluated and prioritized by ORD in close partnership with
the Office of Water, using peer-reviewed research plans and strategies (including
those for microbial pathogens/disinfection by-products and arsenic). Input is also ob-
tained during periodic consultations with scientific advisory groups and stake-
holders. Our annual research planning and budget cycle reflects these efforts. In ad-
dition, a new multi-year planning effort is underway to link near- and long-term re-
search priorities with annual planning and budgeting. Research priorities to support
future regulatory determinations are being guided by the draft CCL Research Plan
and by a new Comprehensive Drinking Water Research Strategy that is scheduled
for completion in fiscal year 2001.

The Office of Research and Development has been working closely with the Office
of Water over the past 6 months to examine research needs, resource requirements,
and timeframes for when results must be available to support future regulatory ac-
tivities. Based on these analyses, we believe that the current level of funding and
the resources requested for fiscal year 2001 are sufficient to meet both the near-
term regulatory requirements as well as the needs of future regulatory activities.

Stakeholder Involvement and Research Tracking

EPA places a high priority on sharing information with stakeholders to ensure
that all groups are fully informed about research activities and can provide input
concerning research needs and priorities. An example of a highly successful effort
to involve stakeholders early in the research planning process is the Drinking Water
Research Needs Workshop, co-sponsored by EPA and AWWARF in September 1999.
Participants from the water industry, universities, various government agencies and
the private sector worked together to identify and prioritize research needs for un-
regulated drinking water contaminants and to estimate the resources that would be
required to address these needs. The EPA’s draft CCL Research Plan was a key
focus of discussions at the workshop, and a Research Needs Report that summarized
the workshop proceedings has already been used by EPA to develop the next draft
of the CCL Research Plan. Another example of stakeholder involvement is a series
of meetings that were held throughout the country in 1999 as part of the SDWA
25th Anniversary Futures Forum activities. These meetings, which were co-spon-
sored by EPA and several partner organizations, focused on drinking water research
needs and a variety of other topics such as drinking water treatment technologies,
source water quality and quantity, vulnerable subpopulations and small water sys-
tems.

To further involve the stakeholders in shaping the future drinking water research
agenda, EPA is establishing a new research working group under the National
Drinking Water Advisory Council (NDWAC). This working group will assist the
Agency in developing the Comprehensive Drinking Water Research Strategy. In ad-
dition, research information-sharing meetings are being held with the drinking
water community on a regular basis.

With regard to research tracking, over the past year we have been examining
ways to improve the availability of information associated with projects listed in the
Agency’s drinking water research plans. A new prototype tracking system is being
tested as a basis for evaluating the feasibility and utility of an expanded version
that includes all drinking water research. This internet-based system will allow in-
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dividuals from inside and outside the Agency to easily access information on drink-
ing water research projects. The planned improvements to the research tracking
system, combined with the opportunities provided by EPA for stakeholders to pro-
vide input into the Agency’s research agenda, will collectively allow the drinking
water community to become more informed about the status, timing, and funding
of ORD research activities.

Sound Science to Support SDWA

The need for sound and objective science to improve the efficiency and effective-
ness of drinking water regulations is a central issue in the 1996 Amendments to
the Safe Drinking Water Act. EPA is meeting this challenge through the efforts of
a dedicated work force of scientists and engineers, along with the collaboration of
investigators from various agencies, universities, and other research entities
throughout the country. An increased level of funding is enabling the Agency to de-
velop scientifically sound approaches and data to characterize risks to human
health, and to provide practical, cost-effective approaches for preventing and man-
aging risks associated with exposure to the drinking water contaminants of greatest
public health concern.

CHALLENGES

While the Agency is proud of its successes and accomplishments, we are also
aware of the many daunting challenges both in the short- and long-term—facing the
entire drinking water community. We are certainly aware that the significant num-
ber of new requirements in SDWA represents a significant demand on the States’
and systems’ ability to implement a wide variety of activities. I believe that they
are manageable through the framework provided by the Safe Drinking Water Act,
but will require concerted effort by all participants in the drinking water commu-
nity. As EPA has implemented SDWA, we have attempted to ease some of this
strain. We have had extensive stakeholder involvement in our actions, including a
particular focus on small water systems. This has improved the quality of our rules
and provided flexibility to States and water systems. The SDWA Amendments pro-
vide the authority to accommodate the needs and concerns of small systems and to
emphasize technologies as a cost-effective approach to achieve compliance with our
rules. We are working with States and the organizations representing them to ad-
dress specific issues, like resource needs. We have also given the regulated commu-
nity advance notice of new requirements, so that they may better prepare. I believe
that the Contaminant Candidate List process, when fully implemented, will give us
a fair and workable way to address the highest risks to public health. We will also
attempt to consolidate rules by type to move away from a contaminant-by-contami-
nant approach to regulation.

As we develop our rules we have taken into consideration the impacts that other
rulemakings will have on the regulated community. We have tailored rules to con-
sider local or regional considerations. We have phased implementation components
where possible. We have worked to improve the capacity of water systems to meet
these new requirements through early and improved technical assistance, training,
outreach, and funding through the DWSRF. And we are working to lessen the pres-
sure on water systems as the last line of defense by promoting all of the tools for
watershed and source water protection through such mechanisms as the Clean
Water Act and the Food Quality and Protection Act.

The cost of providing safe drinking water—finding a water supply, treating the
water, delivering the water, and maintaining the system—will continue to be a chal-
lenge. The additional complexity of future public health threats will require an in-
creased level of sophistication in the water industry. EPA’s 1997 Drinking Water
Needs Survey Report to Congress identified over $138 billion in industry needs with
the vast majority of these needs targeted for delivery of water not for meeting regu-
latory requirements. The drinking water industry has released their own assess-
ment of drinking water infrastructure needs, which you will hear about in their tes-
timony. EPA is committed to working with Congress, the drinking water industry,
and consumers to ensure that Americans continue to receive safe, affordable drink-
ing water into the future.

To continue and improve on our current standard of public health protection will
require constant vigilance and the ability to look ahead to address emerging issues.
Challenges to our drinking water still exist. These include unknown or newly
emerging threats to public health, a pace of development that may threaten source
water quality if not properly managed, an expanding and aging population that in-
creasingly includes those with special health concerns, a need for additional high-
quality research on health effects and treatment technologies, and a need for accu-
rate information on compliance with drinking water standards. Collection of data
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that is reliable and accurate and information systems that can serve not only as re-
positories of data but also as a user-friendly reference for the drinking water com-
munity and the general public is a challenge that EPA is addressing at this time.

For the longer term, the Office of Water and the Office of Research and Develop-
ment will continue to work closely and ensure that the research needed to deter-
mine which contaminants from the Contaminant Candidate List are to be regulated
is conducted and completed so that we have firm scientific underpinnings for these
future rules. The identification of, and decisions on, the contaminants to be regu-
lated and the research to be done on these contaminants are two of the biggest chal-
lenges facing EPA over the next several years. The new regulatory framework set
forth in the 1996 SDWA Amendments, which allows the drinking water community
to assist in the decisionmaking process on the contaminants to be regulated, has not
yet been fully realized. We are working toward that approach and believe that EPA
and its stakeholders can attain the objectives that Congress intended. I am con-
fident that the Agency will be able to report its successes and accomplishments in
implementing the total regulatory framework contained in the 1996 Amendments.

This concludes our presentation. Thank you again for the opportunity to discuss
thes}f important issues. We would be happy to address any questions you may have
at this time.

RESPONSES BY CHARLES FOX TO ADDITIONAL QUESTIONS
FROM SENATOR CRAPO

Question 1. What is the current EPA policy for determining whether a public
water system is small or large?

Response. Consistent with section 1412(b)(4)(E)(ii) of the Safe Drinking Water Act
(SDWA), EPA’s policy for determining whether a public water system is small or
large is based on the population served by the system. There are three categories
of small systems that serve 10,000 or fewer people. Large metropolitan water sys-
tems are defined as serving more than 10,000 people.

Question 2. On what basis does the EPA determine whether a proposed drinking
water standard and regulation is feasible (i.e., affordable) for public water systems?
What size water system do you currently consider “large” when determining wheth-
er a standard is feasible?

Response. Section 1412(b)(4)(D) of SDWA, as amended, defines the term feasible
to mean “. . . feasible with the use of the best technology, treatment techniques, and
other means which the Administrator finds, after examination for efficacy under
field conditions and not solely under laboratory conditions, are available (taking cost
into consideration).” Cost assessments for the treatment technology feasibility deter-
minations have been based upon impacts to regional and large metropolitan water
systems. This protocol was established and published in the Congressional Record
when SDWA was originally enacted in 1974 and was carried over when the Act was
amended in 1986 and 1996. The population size categories that EPA have histori-
cally used to make feasibility determinations for regional and large metropolitan
water systems has ranged from 50,000—75,000 people to 100,000—500,000 people.

Question 3. On what basis does the EPA determine whether a proposed regulation
is affordable for a small system?

Response. Based on section 1412(b)(4)(E)(ii) of SDWA, EPA makes affordable tech-
nology determinations for the following small system size categories: a population
of 10,000 or fewer but more than 3,300; a population of 3,300 or fewer but more
than 500; and a population of 500 or fewer but more than 25. EPA uses its afford-
ability criteria to evaluate the cost of available technologies for these categories in
determining whether or not these technologies represent affordable compliance tech-
nologies. If no affordable compliance technologies can be identified, EPA would iden-
tify variance technologies that could meet a less stringent regulatory level. (More
detailed information on affordability is contained in the answer to question 7.)

Question 4. In your 1998 report, Variance Technology Findings for Contaminants
Regulated Before 1996, the EPA writes that “[t]he most common population size cat-
egories used [to make cost assessments for treatment technology feasibility deter-
minations] were 50,000-75,000 and 100,000-500,000 people.” What is the estimated
percent and number of public water systems and community water systems these
size categories represent? What is the median size of public water systems?

Response. Large systems are currently grouped into the following population-
served categories: 10,001—50,000 people, 50,001—100,000 people, 100,001—
1,000,000 people and > 1,000,000 people. For community water systems, there are
an estimated 779 systems (1.4 percent) that serve more than 50,000 people of which
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an estimated 431 systems (0.8 percent of total systems) serve between 50,001 and
100,000 people. These largest of the large systems provide water to over 55 percent
percent of the population served by community water systems. The median size for
community water systems is in the 101—500 people-served category, which falls
into the small system category. All systems in this size category serve about 4 per-
cent of the population.

Question 5. Does the EPA feel legally required to set standards based on what
is feasible for systems serving populations greater than 50,000 or 100,000? What
does this mean for the affordability of drinking water standards nationwide and the
vast majority of systems?

Response. EPA is legally required under SDWA to set standards based on what
is feasible for large systems. SDWA also requires EPA to make affordable tech-
nology determinations for small systems and to identify technologies that meet
these requirements. In EPA’s publication, “Variance Technology Findings for Con-
taminants Regulated Before 1996,” feasible technologies such as reverse osmosis,
granular activated carbon, and lime softening were not affordable in the 25—500
people-served category. However, centrally managed point-of-use devices were af-
fordable options in this size category, but would not be implementable in large sys-
tems. Thus, the structure of SDWA allows EPA to find different solutions for dif-
ferent size systems in order to achieve compliance with drinking water standards.

Question 6. In testimony, you explained that the EPA considers public water sys-
tems serving more than 10,000 individuals to be “large” systems. Your statistics in-
dicate that nearly 80 percent of people served by public water systems are served
by these large systems. This is consistent with the understanding of this committee
as expressed in the Report of the Committee on Environment and Public Works on
S. 1316, the Safe Drinking Water Act Amendments of 1995 (S. Rept. 104-169). Spe-
cifically the report explains that (P. 31). However, in recent documents the EPA has
stated that the “EPA will continue to use feasibility for large systems in setting
NPDWRs [serving populations greater than 50,000].” (63 FR 669432, December 16,
1998). What size category of systems has the EPA used to determine feasibility of
MCLs for the M/DBP cluster of rules, the proposed arsenic rule, and the proposed
radon rule? What percent of the population is served by the system size cat-
egory(ies) used for these rules?

Response. About 50 percent of the population served by the water systems af-
fected by the M/DBP rule receive water from the system sizes used for the feasi-
bility determinations, i.e., those serving more than 50,000 people. Both non-commu-
nity and community water systems are covered by the M/DBP rule. About 55 per-
cent of the population served by the water systems affected by the proposed arsenic
rule receives water from the system sizes used for the feasibility determinations.
Only community water systems are covered under the proposed arsenic rule. About
31 percent of the population served by the water systems affected by the proposed
radon rule receive water from the system sizes used for the feasibility determina-
tiolns. Only community ground water systems are covered by the proposed radon
rule.

Question 7. The feasibility of a proposal has great implication on whether the reg-
ulation will serve the purpose of promoting public health because if it is too costly
and burdensome, it may not be able to be implemented by small systems. The EPA
has identified drinking water costs exceeding 1 percent—2 percent of a community’s
median household income (MHI) to be potentially burdensome (in line with other
Federal agencies’ guidelines for affordability) (U.S. EPA, Information for States on
Developing Affordability Criteria for Drinking Water, EPA 816-R—98-002). In your
testimony, you explained that the Agency uses a national level affordability thresh-
old set at 2.5 percent of MHI for determining affordability. If so, it seems that the
EPA has set the affordability threshold for small system variance at an usually high
level as a policy decision to make variance technologies unavailable to all but “a
small subset of small systems” because of the threshold’s correlation to economic
burden. (U.S. EPA, Variance Technology Findings for Contaminants Regulated Be-
fore 1996, p.48). This affordability threshold would seem to impose a greater burden
on more small communities than the government typically requires. The EPA’s writ-
ing on this approach makes it seem that Congress did not intend for small systems
variances to be available in a meaningful way. On what do you base this policy?
How is this consistent with the strong emphasis Congress placed in 1996 on making
regulatory compliance workable for small communities and systems? Using this ap-
proach, how many variance technologies has the EPA identified for those existing
and pending regulation for which variance technologies are permitted? Does this ap-
proach render § 1415(e) on small systems variances meaningless?
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Response. EPA believes there are some important distinctions among the afford-
ability criteria that have been used for various purposes. We also believe that our
approach to developing affordability criteria to determine whether small system
variances may be granted appropriately balances a number of important consider-
ations. Moreover, we think it is important to recognize a number of other key ele-
ments of the 1996 SDWA amendments that relate to affordability for small systems
and that can be used to address their unique circumstances.

EPA’s guidance document, “Information for States on Developing Affordability
Criteria for Drinking Water,” (1998) recommends an affordability threshold of 2.5
percent of median income. We are aware this criterion is higher than that used by
various States, and by some other agencies and organizations (including the Depart-
ment of Housing and Urban Development, National Consumer Law Center, and ear-
lier guidance from EPA itself), to assess household affordability of drinking water
costs for various purposes. EPA notes that the State affordability criteria listed in
Appendix F are intended for use in prioritizing systems for assistance from the
Drinking Water State Revolving Fund and are not necessarily the same criteria that
the State would use to make small system variance determinations. The threshold
used for determining whether additional assistance is needed to meet a National
Primary Drinking Water Regulation should, in EPA’s view, be lower than the
threshold used to determine when a system may be allowed to operate at a lesser
level of protection than the MCL.

EPA would be concerned about an approach involving the use of what it consid-
ered to be an inappropriately low national level affordability criteria since it would
not, in our view, be supported by its analysis of comparable household expenditures
for other goods and services. We considered the percentage of median household in-
come spent by an average household on such items as housing (28 percent), trans-
portation (16 percent), food (12 percent), energy and fuels (3.3 percent), telephone
(1.9 percent), water and other public services (0.7 percent), entertainment (4.4 per-
cent), and alcohol and tobacco (1.5 percent) in identifying an initial range of options
for the affordability threshold. (This analysis did not consider comparable expendi-
tures by low-income households.) One of the key factors that EPA used to select an
affordability threshold of 2.5 percent of median household income was cost compari-
sons with other risk reduction activities for drinking water. Section 1412(b)(4)(E)(ii)
of the SDWA identifies both Point-of-Entry and Point-of-Use devices as options for
compliance technologies. EPA examined the projected costs of these options. We also
investigated the costs associated with supplying bottled water for drinking and cook-
ing purposes. The median income percentages associated with these risk reduction
activities were: Point-Of-Entry (> 2.5 percent), Point-of-Use (2 percent), and bottled
water (> 2.5 percent).

The complete rationale for EPA’s selection of 2.5 percent as the affordability
threshold is described in “Variance Technology Findings for Contaminants Regu-
lated Before 1996.” EPA is concerned that a less restrictive set of criteria could have
the net result of a national level finding that this and many future drinking water
rulemakings were unaffordable for small systems—thus creating, in effect, a two-
tiered approach to national rulemakings and public health protection. A two-tiered
approach could be created because large systems would be complying with the MCL
while some small systems might be operating at a level above the MCL, though it
would still need to be protective of public health. These systems could only receive
a small system variance if the State determined that there was no affordable tech-
nology and that alternate sources or restructuring were unaffordable.

EPA did not identify any variance technologies for the existing regulations for
which variance technologies are permitted (U.S. EPA, “Variance Technology Find-
ings for Contaminants Regulated Before 1996,” EPA 815-R-98-003). This document
did note that in one instance, the centrally managed, point-of-use device option was
the only affordable compliance technology. EPA has not identified variance tech-
nologies in any of the proposed rules for which variance technologies are permitted.
EPA does not believe that the approach used to make affordable technology deter-
minations renders small system variances meaningless and notes that variance
technologies may be available for future regulations.

One important option that Congress authorized in the 1996 SDWA amendments
was point-of-use devices as a mechanism for small systems to comply with drinking
water regulations (section 1412(b)(4)(E)(ii)). EPA believes that the centrally man-
aged point-of-use device option in SDWA is a lower cost alternative for very small
systems to comply with the MCL that reduces the need for variance technologies.
Under this option, small systems maintain at-the-tap units inside each customer’s
home and treat only the water used for consumption and food preparation. This re-
sults in treating about 1 percent of the total water used in a household and can
significantly reduce treatment costs in very small systems (those serving less than
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100 people). Thus, SDWA currently provides a compliance approach that could sig-
nificantly reduce costs in small systems compared to traditional approaches.

The 1996 SDWA amendments also authorized the Drinking Water State Revolv-
ing Fund (DWSRF). As of April 1, 2000, $2.4 billion of the $3.6 billion appropriated
for the DWSRF program had been awarded to States. State DWSRF programs have
made more than 1,000 loans at a total level of some $2 billion to construct needed
infrastructure projects. Of the loans that have been made, 74 percent have gone to
small systems serving fewer than 10,000 people. These loans represent 41 percent
of the funds available for loans. The affordable technology determinations assume
that all treatment costs are borne by the systems and are passed along to customers
(a conservative assumption that would tend to project higher small system costs
than would actually result). Loans or grants from the DWSRF or the Rural Utility
Service of the U.S. Department of Agriculture would lower household impacts in
systems receiving these loans. Other mitigating measures that can reduce the im-
pact on households include: rate design, consolidation strategies, and regionalization
approaches that are discussed in Appendix F of “National-Level Affordability Under
the 1996 Amendments.”

Question 8. SDWA is silent with respect to the cumulative costs of rules. If the
EPA seeks to implement dozens of rules all individually “affordable,” would that cu-
mulative impact be too much for many public water systems and households to
bear? How does the EPA take into consideration cumulative costs of rules?

Response. EPA develops the cost impact of each rule separately. (This estimate
excludes costs to treat co-occurring contaminants that have already been costed out
by other rules.) We also consider the cumulative costs of the rules because this is
an extremely important consideration for determining whether a rule individually
or in combination with other rules will breach the affordability threshold. We do not
believe that any of the soon-to-be promulgated rules, either individually or in com-
bination, will cause the affordability threshold to be exceeded. However, this could
be a factor in the future and will be an important consideration as we examine the
impact of current rules on the affordability “baseline.” The baseline of existing water
bills will be adjusted upward to account for treatment costs resulting from rules pro-
mulgated after 1996 in two ways. First, an estimate will be made of each rule’s im-
pact on the baseline costs. The national median annual household water bill for
each size category will be adjusted by averaging the total national costs for the size
category over all the systems in the size category. This revised baseline will be sub-
tracted from the affordability threshold (based on 2.5 percent median household in-
come for each population size category) to determine the new available expenditure
margin. The affordable technology determinations will be made by comparing the
projected costs of treatment against the lower available expenditure margin. Second,
actual changes in the baseline will be measured approximately every 5 years by the
Community Water System Survey and the national Census. These changes will re-
flect not only the increased costs resulting from our rules but also any changes re-
sulting from other factors that could affect capital or operating and maintenance
costs.

Question 9. What portions of systems are expected to require financial assistance
under this approach? Do you feel it would be better public policy for SDWA regula-
tions to be affordable to a greater portion of households? Do you have any rec-
ommendations for the Congress on this matter?

Response. Determining if there are affordable compliance technologies under sec-
tion 1412(b)(4)(E)(ii) is only one of several ways that SDWA provides for the consid-
eration of affordability. (Variance technologies are identified when there are no af-
fordable compliance technologies for a given system size/source water quality com-
bination.) The other three SDWA provisions refer to the affordability criteria estab-
lished by the State or primacy agent for system-level determinations. The most sig-
nificant of these system-level affordability criteria is found in section 1452(b) of
SDWA, i.e., affordability on a per household basis is one of the three factors used
to prioritize systems for assistance from the Drinking Water State Revolving Fund.
EPA published information to assist States in the development of their affordability
criteria as required by section 1415(e)(7)(B). While EPA has provided information
to the States to help them in these efforts, States are responsible for making site-
specific decisions about financial assistance. Thus, EPA cannot estimate the number
of systems expected to require financial assistance.

When determining if there are affordable compliance technologies under section
1412(b)(4)(E)(ii), Congress specifically instructed EPA to consider the three smallest
size categories of water systems. Section 1412(b)(15)(A) requires EPA to identify
variance technologies if, given the quality of the source water to be treated, there
are no affordable compliance technologies for that system size category. The critical



96

factor is source water quality conditions that can affect treatment costs rather than
system-level financial considerations. As each category contains thousands of sys-
tems, EPA has chosen to define affordability based on the median system within
each size category. As noted in the response to question #7, basing affordability de-
terminations on the most financially troubled systems would undercut compliance
technologies and set a double standard for health protection: one for economically
disadvantaged systems and one for everyone else. Conversely, basing affordability
decisions on what the better-off systems can afford would place variance tech-
nologies beyond all practical application. Thus, we have designed our affordability
criterion (for purposes of a national affordability determination) to apply to the me-
dian case and have established this criterion after considering a number of impor-
tant factors, as described in the response to question #7.

Finally, although some individual systems are in financially poor condition, EPA
also considers affordability to be a problem that has a user level dimension. Even
within larger, better-off water systems, there are users with very low incomes for
whom even current water charges might be burdensome. If EPA were to define af-
fordability for new treatment technologies such that even these groups could afford
the cost, there would be no new technologies found to be affordable and, con-
sequently, there would be no additional level of public health protection. Fortu-
nately, there are “lifeline rates,” i.e., declining block rates and other tools available
to the individual systems that allow them to tailor financial relief to the needs of
the individual user.

We believe it would be premature at this point to offer recommendations to Con-
gress, as we are just now beginning to see, in real terms, how the affordability as-
pects of the 1996 amendments will impact the process. We should have a better
sense of how this will work after the tools have been in place for some time.

Question 10. Does the EPA plan to go back and compare estimated compliance
costs with actual compliance costs of rules for purposes of reassessing affordability?
How will the EPA use the information gained from such a review to apply for future
rulemakings?

Response. Yes. EPA plans to compare estimated compliance costs with actual
costs of rules for purposes of reassessing affordability. In fact, one such analysis was
presented in the preamble to the proposed radon rule, where treatment costs from
the cost models were compared with costs at sites with aeration treatment. It was
found that EPA’s cost estimates tended to overestimate costs for small systems.
EPA’s approach to reassessing affordability is to use the Community Water System
Survey and national Census data to measure changes in annual household water
bills in small systems. This approach captures not only the increased costs resulting
from implementation of drinking water regulations, but also any changes resulting
from other factors that could affect annual water bills. It is important to recognize
that any cost projections associated with a particular rule are estimates. Actual
costs will depend upon thousands of individual decisions made by utilities as they
seek to find the lowest cost compliance solutions. This more accurate information
is important in understanding the affordability of our rules and the impact of this
information on the “baseline” (discussed in question/answer #8) and on future
rulemakings.

Question 11. In separate provisions of the 1996 SDWA amendments, Congress di-
rected the EPA to promulgate regulations on enhanced surface water treatment and
control of the recycling of filter backwash in the treatment process. In April, the
EPA jointly proposed an enhanced surface water treatment rule for small systems
and the filter backwash rule (LT1/FBR) and co-mingled the cost-benefit analyses for
these two provisions. Why did the EPA merge the two and jointly assess the Health
Risk Reduction and Cost Analyses (HRRCA) for these quite different rules?

Response. The Long Term/Enhanced Surface Water Treatment Rule (LT/ESWTR)
and Filter Backwash Recycling Rule (FBRR) were published as separate components
in a single Notice of Proposed Rulemaking published in the Federal Register on
April 10, 2000 for several reasons. First, the 1996 SDWA amendments acknowledge
the interrelationship of the FBRR and the Enhanced Surface Water Treatment rule.
Section 1412(b)(14) of the amendments states:

[TThe Administrator shall promulgate a regulation to govern the recycling of filter
backwash water within the treatment process of a public water system. The Admin-
istrator shall promulgate such regulation not later than 4 years after the date of
the enactment of the Safe Drinking Water Act Amendments of 1996 unless such re-
cycling has been addressed by the Administrator’s Enhanced Surface Water Treat-
ment Rule prior to such date (emphasis added).

Second, the primary goal of both rules is the same, i.e, to ensure that drinking
water systems are providing at least 2-log removal of the infectious pathogen
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Cryptosporidium. Third, the entities most affected by both rules are small drinking
water systems serving fewer than 10,000 people. The LTIESWTR affects only small
drinking water systems; almost 75 percent of the systems affected by the FBRR are
small systems. Publishing the proposed rules in the same Federal Register notice
provided small systems the ability to understand, review, evaluate, and comment on
both rules simultaneously, thereby reducing the amount of burden necessary to re-
view. EPA believes that publishing the two rules in the same Federal Register no-
tice increased the audience who might otherwise have only commented on one of the
rules. Finally, both rules address the performance of filtration and treatment at
drinking water systems. Because the rules are interrelated, systems could be ex-
pected to make changes to address one rule that would, in turn, affect compliance
with the other. Combining the rules at proposal allowed stakeholders and small sys-
tems to simultaneously evaluate how best to address both rules, which are intended
to become effective at nearly the same time.

With respect to the co-mingling issue, the Health Risk Reduction and Cost Anal-
yses (HRRCA) supporting the LT1/FBR proposal was discussed in a single Regu-
latory Impact Analysis (RIA) document. However, the RIA clearly indicated the re-
sults of the risk, benefit, and cost analyses for the LT1 component separately, the
FBR component separately, as well as analyzing the combined impact of the two
rules. In response to comments received and concerns expressed in other forums,
EPA will promulgate the rules separately with separate and distinct RIAs.

Question 12. Is it the EPA’s view that you have the authority to mix diverse rules
together and jointly evaluate their costs and benefits when public water systems
must take very different steps to meet each of the requirements?

Response. The Agency has indicated that these rules are interrelated, i.e., 1) they
have the same goal of providing at least 2-log removal of the infectious pathogen
Cryptosporidium, 2) they affect primarily the same universe of small drinking water
systems, and 3) they deal with the same issues of drinking water treatment plant
performance. The costs and benefits described in the Notice of Proposed Rulemaking
were evaluated separately for the LTIESWTR and FBRR as well as in combination.
EPA is publishing the final rules separately and will evaluate only the costs and
benefits of each specific rule. Although systems may, in fact, take different steps to
address the LT1ESTR and FBRR, a significant number of small systems will make
decisions and take action that address both rules simultaneously, thereby achieving
cost-effective solutions that save a system’s valuable resources. The Agency con-
tinues to believe that States and systems should be given every opportunity to
maintain flexibility in addressing regulations, while at the same time reducing
costs. Proposing both rules in a single Federal Register notice allowed stakeholders
to focus attention on both rules and prioritize sound strategies and solutions for
dealing with the requirements.

Question 13. Has the Agency prepared an assessment of the costs and benefits of
the proposed LT1/FBR rules individually?

Response. Yes. The proposed rule contained separate cost and benefit analyses for
the LTIESWTR and the FBRR, as well as a combined analysis. This was carried
out so stakeholders could evaluate the costs and benefits of each rule independently
as well as the combined effect of the two similar rules.

Question 14. What level of uncertainty do these proposed rules involve in terms
of estimated occurrence of microbial contaminants and benefits of the proposed reg-
ulatory approach without the ICR data? Given the potential impact of the rule on
small systems, would it be better policy to delay promulgation to allow the data to
be incorporated into the rule?

Response. Examination of the ICR occurrence data analysis and new
Cryptosporidium infectivity data indicates that benefits will remain similar to the
benefits calculated under the current analysis for the LTIESWTR. However, the
final LTIESWTR rule and supporting documentation will include a sensitivity anal-
ysis that describes the new data and the effects the data will have on benefits.
Using either the ICR or non-ICR data, the quantified and non-quantified benefits
justify the costs of the LTIESWTR. EPA was not able to quantify the benefits of
the proposed FBRR because of data limitations; nevertheless, the Agency believes
there are considerable unquantified benefits, in terms of minimizing the adverse im-
pacts of microbial contamination, that provide an adequate justification for this
rulemaking. Specifically, the ICR data do not address filter backwash impacts there-
fore, the new data would not remedy the data limitation problems. As allowed under
the 1996 SDWA Amendments, the Agency has determined that the non-quantified
benefits justify the costs of the FBRR. The Agency does not believe that it is in the
interest of public health protection to delay these rules until final analysis, includ-
ing scientific peer review, of the new occurrence data is completed. As indicated,
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both benefit analyses (non-ICR and ICR) firmly justify the promulgation of the
LT1ESWTR rule. (As discussed above, the FBRR is not directly affected by the ICR
data.) Delaying the LTIESWTR rule would result in vastly unequal levels of health
protection from the highly infectious pathogen, Cryptosporidium, for people drinking
water in small communities as compared to those in larger communities. Delay
would also result in small systems not addressing risks associated with microbes
under the LTIESWTR at the same time they are addressing risks from disinfection
byproducts under the Stage 1 Disinfection Byproduct Rule promulgated in 1998. The
importance of addressing both risks simultaneously was a foundation of the 1997
Federal Advisory Committee’s Agreement in Principle as well as the 1996 SDWA
amendments. Delaying the LTIESWTR could result in microbial disease outbreaks
in small communities throughout the country in 2004 as systems change disinfection
to reduce disinfection byproducts and unknowingly increase risks associated with
microbial pathogens such as Giardia and Cryptosporidium.

Question 15. How much more time would the EPA require to incorporate the
available ICR data into the proposed regulations? Will the regulations be suffi-
ciently sound if you proceed without the use of the data?

Response. The Agency is in the process of completing its analysis of the ICR data,
including scientific peer review. However, EPA will be including a sensitivity anal-
ysis in the final rule and rule documentation, which includes the new ICR and
Cryptosporidium infectivity data. The sensitivity analysis will be incorporated into
the HRRCA analysis supporting the final LTIESWTR. The HRRCA analyses sup-
porting both the LTIESWTR and FBRR are sound. New analysis using the ICR and
new Cryptosporidium infectivity data indicates that risks and benefits associated
with the LTIESWTR are similar to risks and benefits associated with the data used
to support the Interim Enhanced Surface Water Treatment Rule (IESWTR) less
than 2 years ago. Both analyses yield the same conclusion, i.e., the benefits justify
the costs of the rule.

Question 16. What is the status of, and schedule for completing, research sup-
porting the arsenic rule? Please comment specifically on the status of research Con-
gress has called for and supported in recent years.

Response. Research conducted by EPA to support the arsenic rule has been guided
by the Agency’s peer-reviewed Research Plan for Arsenic in Drinking Water. This
plan emphasizes research to reduce uncertainties in assessing and controlling
health risks associated with exposure to low levels of arsenic in drinking water, as
required by the 1996 SDWA Amendments. EPA has completed all of the high-pri-
ority, short-term research projects described in the plan. Many of these studies di-
rectly support the current arsenic rule, while others represent significant progress
in addressing longer term research needs.

Specific projects that have been completed include: 1) an initial epidemiology
study on important health endpoints in an arsenic-exposed population in Utah; 2)
collaborations with investigators conducting epidemiology studies in other countries;
3) studies on the metabolism and mode of action of arsenic; 4) an evaluation of ana-
lytical techniques for speciation of the different forms of arsenic in water and in bio-
logical samples; 5) the development of a national data base on arsenic concentra-
tions in water; 6) the synthesis of existing and new data to support the risk assess-
ment for arsenic; 7) laboratory and field tests on arsenic control technologies; and
8) studies on the management of arsenic residuals generated by water treatment
processes.

Question 17. Could you review the science supporting an arsenic standard of 5
parts per billion (ppb) compared to 10 ppb and explain how the Agency considered
cost, benefits, and uncertainties in developing the new standard?

Response. The key elements of the Agency’s review of health effects, uncertainties,
costs, and benefits as well as its evaluation of other possible MCL choices are thor-
oughly discussed in the preamble to the proposed rule (relevant section attached).
In brief, EPA examined the various health effects attributable to arsenic in drinking
water at various levels with a particular focus on the National Academy of Sciences’
report. In so doing, we identified a number of quantifiable adverse health effects,
mainly due to bladder cancer as well as a number of currently unquantified or par-
tially quantified health effects, e.g., lung cancer, cardiovascular effects, skin cancer,
etc. We then sought to monetize these benefits, where possible. We also developed
the costs associated with various possible arsenic levels based on the projected costs,
including those for treatment, monitoring, and administration. For developing both
costs and benefits, we identified a number of uncertainties and summarized these
in the preamble to the proposed rule. In weighing the various regulatory options,
we considered the costs and benefits, both monetizable and non-monetizable and the
associated uncertainties. As described in the preamble, the Agency proposed to exer-
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cise the discretionary authorities of section 1412(b)(6) of the Safe Drinking Water
Act (SDWA) to move away from the “feasible” level of 3 parts per billion or ppb,
a level based on consideration of costs to large systems and the capability of analyt-
ical methods. We further proposed that 5 ppb best reconciled the various factors
under consideration, but we also solicited comment on regulatory options of 3 ppb,
10 ppb, and 20 ppb, in recognition of the uncertainties associated with this decision
and the possibility of weighing these decision criteria differently. As noted in the
discussion, MCL options of 10 or 20 ppb provide less certainty that the MCL would
be protective of human health. Of particular concern was the (then) unquantified
effects of lung cancer. NAS suggested that excess lung cancer deaths from arsenic
could be two to fivefold greater than the excess bladder cancer deaths. Since the
publication of the proposal, more specific information about arsenic’s ability to cause
lung cancer has become available and we apprized the public of this information in
a Notice of Data Availability (NODA).

Question 18. The EPA is required to review and, if necessary, revise each drinking
water standard every 6 years. The law requires the revised standard to maintain
or provide greater protection for public health. When testifying before the sub-
committee and asked whether the EPA could relax a 5 pbb arsenic standard to re-
flect research results that showed a less stringent standard would provide the in-
tended level of protection, you replied, “Yes.” Is this the EPA’s interpretation of its
authorities under § 1412(b)(9)?

Response. Yes. We believe it is possible that a standard of 5 ppb, if promulgated,
could be relaxed in subsequent years using the authority of § 1412(b)(9) if review
of available information at the time supported such a decision. In particular, the
Agency would conduct an extensive examination of the data and information about
the Maximum Contaminant Level Goal (MCLG) for arsenic as well as information
about an associated possible revised Maximum Contaminant Level (MCL). In evalu-
ating the MCLG/MCL, EPA must continue to meet the requirements of § 1412(b)(4).
Of particular interest, in the case of arsenic, would be a determination of whether
or not the dose-response curve for arsenic was non-linear (i.e., whether a certain
threshold of exposure existed before adverse effects attributable to arsenic were ob-
served). Such a finding would operate to raise the MCLG from the level of zero that
has been proposed and hence, make it more likely that the MCL could also be raised
without violating the statutory requirements of § 1412(b)(9).

Question 19. Given the delay in proposing the arsenic rule, will the EPA be able
to r‘;espond meaningfully to the public comments and still finalize the rule by Janu-
ary?

Response. EPA will finalize the arsenic rule after we carefully review, consider,
and respond adequately to public comments. We will strive to complete the rule-
making process as close as possible to the1996 SDWA amendments’ statutory dead-
line for this rule.

Question 20. What percent of MCL exceedances for radon and arsenic are pro-
jected to occur among the system category used to determine feasibility for these
proposed contaminant standards?

Response. For community water systems, there are an estimated 779 systems (1.4
percent) in the three size categories that serve more than 50,000 people. These sys-
tems provide water to over 55 percent percent of the population served by commu-
nity water systems. For arsenic, just over 1.1 percent of the proposed MCL of 5 ug/
L exceedances occur in systems serving more than 50,000 people. For radon, 0.5 per-
cent of the proposed MCL of 300 pCi/Li exceedances occur in systems serving more
than 50,000 people. For the radon rule, the percentage is lower because the rule
only applies to ground water systems. Many larger systems rely solely on surface
water.

Question 21. In estimating household costs for complying with the proposed ar-
senic rule, has the EPA made any assumptions about systems receiving variances
and exemptions?

Response. As required by section 1412(b)(4)E of SDWA, as amended, we examined
available treatment technologies for small systems (those serving less than 10,000
people) and were able to identify affordable technologies for all small system size
categories. Thus, we would not expect to issue a national finding that any particular
size category was unaffordable and warranted variance technologies and identifica-
tion of an associated regulatory level less stringent than the MCL. States have au-
thority to provide exemptions to particular facilities to allow more time to comply
with an MCL. For small systems, States may provide up to 9 additional years (be-
yond the 3 to 5 years for compliance). We also did not attempt to forecast the extent
to which States may issue exemptions to any particular facility to allow additional
time to comply with the MCL.
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Question 22. In 1996, Congress gave the EPA authority to set a standard less
stringent than the feasible level when benefits do not justify the costs; the EPA may
set the standard at a level that maximizes health risk reduction benefits. Given the
reported lack of scientific evidence regarding the existence of adverse health effects
of arsenic at very low levels, the preponderance of expected occurrence among small
systems, and the expected costs and technical challenges posed by a very low stand-
ﬁgh Y)vhy did the Agency choose not to use this authority in developing the proposed

Response. In the June 22, 2000 proposed rule, EPA indicated its intention to exer-
cise these authorities to set a standard less stringent than the feasible level, which
EPA has proposed to be 3 ppb. The proposed MCL of 5 ppb represents a level other
than the feasible level. We also solicited comment on whether or not, based on con-
sideration of the factors noted in your question, we should exercise those authorities
to move to a level higher than 5 ppb (i.e., 10 or 20 ppb).

Question 23. Similarly, given the relatively high costs to small communities and
low benefits associated with reducing radon exposures from water compared to air,
why did the Agency choose not to use this authority under the rule?

Response. EPA did consider the benefits and cost authority provided to the Ad-
ministrator through the1996 SDWA amendments and made a determination that
the benefits justify the costs for the proposed MCL. The 1998 Health Risk Reduction
and Cost Analysis shows that the benefit-cost ratios were very similar across the
wide range of regulatory levels considered. The legislative history of this cost-benefit
provision indicates that the Administrator is not required to demonstrate that the
dollar value of the benefits are equal or greater than the costs (Senate Report 104—
169 at S. 1316, p. 33)

Question 24. The EPA’s radon Health Risk Reduction and Cost Analysis states
that 85 percent of cancer cases from water exposures to radon will occur among
smokers. How was this risk incorporated into the cost benefit analysis? What is the
cost-benefit ratio of the proposed standard excluding smoking-related illnesses?

Response. Regarding risks to smokers, the National Academy of Sciences (NAS)
Radon in Drinking Water Committee, as part of their assessment of the risks of
radon in drinking water, considered whether groups within the general population,
including smokers, may be at increased risk. The NAS found that current and
former smokers (those who have smoked at least 100 cigarettes over a lifetime) were
at increased risk from exposure to radon, but did not identify smokers or any other
group as a sensitive subpopulation (i.e., a subpopulation that warrants protection
at levels more stringent than those applicable to the general population). The pro-
posed maximum contaminant level (MCL) of 300 pCi/LL was not selected to target
protection to smokers. Rather, EPA’s proposed MCL is based on risks to the general
population, including current and former smokers. The risk assessment for radon
in air is based on an average member of the population, which includes smokers,
former smokers, and people who have never smoked. The projected cancer deaths
in smokers and former smokers would not have occurred but for the added exposure
to smokers caused by drinking water with radon levels above the proposed max-
imum contaminant level (MCL). EPA determined that 85 percent of the risk accrues
to current and former smokers by combining the risks to current, former, and never
smokers, using a national estimate of current and former smokers of 58 percent for
males and 42 percent for females. The benefit-cost ratio for the general population
is 0.89 at the proposed MCL. For current and former smokers the ratio is 0.71. For
people who have never smoked the ratio is 0.17.

Question 25. A number of communities have expressed concern that the feasibility
of complying with the radon Alternative MCL instead of the MCL will depend on
the details of the EPA’s guidelines for State MMM programs. However, the guide-
lines were not available for comment with the proposed rule. What is the status of
the MMM program guidelines and has the Agency received comment on them?

Response. As part of the proposed regulation, EPA published four criteria that the
Agency proposes to use to approve States’ MMM program plans. It is these four cri-
teria that a State’s MMM plan must meet. In addition, EPA explicitly requested
public comment on various aspects of the criteria. The proposed criteria for MMM
program plans provide and ensure extensive flexibility for States in the design, de-
velopment, and implementation of MMM. The proposed MMM criteria identify cer-
tain information that is required to be developed and then described in an MMM
program plan in order to be approved by EPA. EPA expects States’ MMM plans to
vary in the specifics of their responses to each of the criteria. The Agency will also
be providing a handbook of ideas, suggestions, recommendations, options, resources,
and other information to help States and others to develop and design their MMM
plans. However, the information in the handbook is for consideration only and is not
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required to be included in a MMM plan to receive approval. The handbook will be
available with the final rule.

Question 26. In the other chamber, a bipartisan effort is underway to provide bet-
ter public health protection than the proposed radon in drinking water rule. The
legislation, for which the EPA has provided technical advice, would focus on indoor
air radon reduction efforts and have water suppliers comply strictly with EPA’s pro-
posed alternative radon standard of 4,000pCi/l. Does the EPA believe this type of
legislation would provide better public health protection than the proposed radon
regulation?

Response. There are health risks for radon in both water and indoor air. EPA
agrees that the risks from radon in indoor air are greater. In the proposed radon
regulation, States are provided the flexibility to select either the MCL or the MMM/
Alternative MCL option in order to target their efforts on the risks most important
to each State. However, EPA encourages States to seriously consider adopting the
MMM option as the most cost-effective approach to reducing public health risks
from radon.

EPA has not yet formally received proposed legislation from either the House or
the Senate. However, the Agency is aware of interest in proposing legislation on in-
door radon that would facilitate State’s implementation of MMM programs that
would provide the accompanying flexibility for community water system compliance
with the Alternative MCL. EPA also understands that such legislation would not
affect the timeline for promulgation of the final radon regulation. EPA intends to
fulfill its obligation under the bipartisan SDWA amendments of 1996 to develop pro-
tective standards for radon in drinking water, which the NAS has confirmed poses
a cancer risk. EPA is committed to protecting public health, while providing States
with statutorily authorized flexibility to use a multimedia approach in limiting the
public’s exposure to radon.

Question 27. The EPA has stated that it will adopt the radon regulation by the
statutory deadline of August 2000. Does the EPA still plan to keep to this timeline?
Given the lateness of the initial activities by the EPA and the wide public interest
in the rule, does the EPA need more time to fully accommodate public comments
and concerns?

Response. The Agency has received extensive and detailed public comment on the
proposed rule and plans to take adequate time in order to be fully responsive to the
issues and concerns raised by our stakeholders and the general public.

Question 28. You are no doubt familiar with the Water Infrastructure Network
report on unmet infrastructure needs, which suggests an approximately $20 billion
per year shortage of infrastructure funding? What does the EPA expect its upcoming
infrastructure “gap analysis” to detail? If the report outlines unmet needs, what rec-
ommendations does the EPA have for addressing that gap?

Response. In 1995, EPA conducted the first Drinking Water Infrastructure Needs
Survey to estimate the capital investment needs of community water systems. The
survey, which was published as the “Drinking Water Infrastructure Needs Survey:
First Report to Congress, February 1997,” showed that the national drinking water
need is large—$138.4 billion (in 1995 dollars) for the next 20 years. Of this total,
approximately $76.8 billion is for current infrastructure improvements to protect
public health. (These “current needs” are projects to treat for contaminants with
acute and chronic health effects and to prevent contamination of water supplies. A
portion of these needs are for SDWA compliance.) The installation and refurbish-
ment of transmission and distribution lines accounted for over 50 percent of the
total need, followed by treatment, storage, and source needs. EPA has been con-
ducting the second Infrastructure Needs Survey and will release the results in Feb-
ruary 2001.

Both the WIN report and the EPA study agree that there is a critical need for
continued capital investment in our Nation’s aging water infrastructure to ensure
that Americans continue to receive clean, safe water.

During 1999 and 2000, EPA had preliminary discussions to inquire whether a
funding gap exists between the national need for infrastructure investment and the
national spending on drinking water infrastructure. The drinking water and waste-
water programs will be entering into a closer analysis of this issue during the com-
ing year. EPA has taken steps to investigate how to help systems operate more effi-
ciently to reduce their overall costs. For example, EPA offers training sessions to
assist smaller systems with operating and managing their assets with the aim of
prolonging the life of their infrastructure while minimizing the costs of maintenance
or replacement.

Over the past several decades, the Nation has invested over a trillion dollars to
build and upgrade sewage treatment plants, minimize industrial discharges, and
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protect our drinking water. As a result, millions of pounds of pollution have been
removed from our waterways, the number of waterbodies safe for fishing and swim-
ming has more than doubled, and 90 percent of Americans drink tap water that
meets Federal health standards. However, the continued provision of clean and safe
water will require EPA and state and community partners to work together to make
the needed investments.

RESPONSES BY CHARLES FOX TO ADDITIONAL QUESTIONS
FROM SENATOR SMITH

Question 1. The EPA asked the National Academy of Science/National Research
Council (NAS/NRC) to review EPA’s characterization of potential human health
risks from ingestion of inorganic arsenic in drinking water, review available data
on metabolism and health effects and identify further research if needed. Except for
hazard identification at higher doses, NRC identified more research in order to im-
prove our understanding of risks from low-dose exposure to arsenic and the best
course of action. Nevertheless, the NRC concluded that “upon assessing the avail-
able evidence,. . . the current EPA MCL for arsenic in drinking water of 50 ug/l does
not achieve EPA’s goal for public health protection and therefore requires downward
revision as promptly as possible.”

a) Is the NRC referring to the 10-4-10-6 risk range as the EPA’s goal for public
health protection for arsenic in drinking water?

Response. In its executive summary excerpt of the document, “Arsenic in Drinking
Water” (March 1999), NRC does not explicitly refer to the 10-4-10-6 risk range
that has been used by EPA in establishing drinking water MCLs for carcinogens.
However, we believe the NRC was well aware of this range and note that its rec-
ommendation that the current level of 50 ppb is not sufficiently protective was made
after the report observes that 50 ppb is associated with a risk of approximately 10—
3—outside of EPA’s target risk range.

Question 1(b). For risk management purposes, can a final MCL fall outside that
range because of feasibility and cost-benefit analyses and still achieve the EPA’s
goal for public health protection?

Response. EPA ordinarily seeks to establish MCLs whose risk are within the tar-
get risk range of 10-4 to 10-6. However, an MCL can be promulgated consistent
with SDWA requirements and still be outside the traditional risk range. This could
happen, for example, if feasibility were a problem and the resulting MCL had to be
set quite high relative to the Maximum Contaminant Level Goal (MCLG), or if the
Agency determined that the benefits of an MCL within the target risk range did
not justify the costs.

Question 2. The NRC stated that “. . . no human studies of sufficient statistical
power or scope have examined whether consumption of arsenic in drinking water
at the current MCL ([50 ppb or] approximately 0.001 mg/kg per day) results in an
increased incidence of cancer or non-cancer effects.” It further stated that “. . . It
is not uncommon for several hypothesized models to fit observed data about equally
well but to produce substantially different risk estimates at low-dose exposure.”

Since the scientific community has known for years that there are important gaps
in our understanding of the modes of action of arsenic, why were there no studies
designed to shed more light on the low-dose response in the 3—50 ppb range, as stip-
ulated in the 1996 statutory requirement?

Response. Studies to address the issue of low-dose effects of arsenic have been and
continue to be a key component of EPA’s drinking water research program. These
long-term studies, as described in the Research Plan for Arsenic in Drinking Water,
have been designed to address the highly complex scientific issue of the shape of
the dose-response curve in the low dose region. Difficulties encountered in con-
ducting these studies have included: 1) the limited power of epidemiology studies
to detect effects in this low dose range for the types of illnesses reported to be asso-
ciated with exposure to arsenic; and 2) the lack of a suitable animal model for ob-
serving arsenic-induced effects.

Research conducted or supported by EPA is making important contributions to
our understanding of the low dose effects of arsenic. EPA investigators completed
a pilot epidemiology study on a population in Utah that was exposed to a range of
arsenic concentrations in drinking water. In addition to studying various health ef-
fects for their possible association with exposure to arsenic, the researchers were
able to examine and compare the patterns of metabolism of arsenic in the study par-
ticipants. Other opportunities for studying human populations, with a particular
focus on issues relating to the metabolism of arsenic, are being considered for fund-
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ing in 2001. Studies in animals on the metabolism and mode of action of arsenic
are also providing important insights that will guide future research on the effects
of arsenic at low doses. EPA has also worked in partnership with the American
Water Works Association Research Foundation and the Association of California
Water Agencies to support research to address this issue, and jointly sponsored a
grant solicitation in 1996. Through that activity EPA is supporting research in the
academic community on the interactions between arsenic and glutathione and the
resulting impacts on arsenic toxicity and arsenic-induced health effects; and a dose-
response study evaluating the susceptibility of skin keratoses from ingestion of low
levels of arsenic in drinking water.

Question 3. For dose-response assessment, the studies are not conclusive in the
low-dose range. NRC stated that “additional epidemiological evaluations are needed
to characterize the dose-response relationship for arsenic-associated cancer and non-
cancer end points, especially at low doses. Such studies are of critical importance
for improving the scientific validity of risk assessment.” The NRC also stated that
“the most accepted explanation for the mode of action for arsenic carcinogenicity is
that it induces chromosomal abnormalities without interacting directly with DNA.
These markers of tumor response would lead to a dose-response curve that exhibits
sublinear characteristics at some undetermined region in the low-dose range, al-
though linearity cannot be ruled out.” [emphasis added].

(a) Congress recognized the importance of health effects research in regulating ar-
senic, as demonstrated by the 1996 statutory requirement to develop a research
plan to reduce the uncertainties in assessing health risk associated with exposure
to low levels of arsenic. EPA’s research has not adequately reduced those uncertain-
ties so far. What research is planned to improve our understanding of the low dose-
response?

Response. As described in the previous response, EPA is conducting or supporting
long-term research in human populations and in laboratory animals to improve our
understanding of the shape of the dose-response curve in the low dose region. EPA
has been working with the States to identify new opportunities for conducting epide-
miology studies in areas of the country, such as the pilot study conducted by EPA
in Utah, that could provide information on potential cancer and noncancer effects
at low doses. Studies are being conducted in laboratory animals and human popu-
lations to identify possible biological indicators of exposure and effect, which may
be helpful in describing the dose-response curve in future studies in human popu-
lations. This includes work to characterize the relationship between metabolism and
toxicity, to determine the variability of metabolites as a function of sex, age, volume
of water ingested, and to examine the role of diet as a source of exposure to arsenic.
Efforts are being made to improve risk assessments in the low-dose range by devel-
oping a physiologically based model of the kinetic and dynamic behavior of arsenic.
Research using animals is evaluating events that occur at the molecular and cel-
lular level to evaluate the mechanism(s) by which arsenic causes its effects. In addi-
tion, research is being conducted on the various factors that may modify human sus-
ceptibility to arsenic at low exposure levels.

Question 3(b). Is such research underway and will the results be available in time
for finalization of the proposed rule?

Response. With the exception of the Utah pilot study, all of the efforts described
above are long-term research activities that are underway. The results of these
studies will not be available in time for finalization of the proposed rule. The risk
assessment for the proposed rule is based on the large body of peer-reviewed sci-
entific literature that has already been published, and will consider any new results
from the Utah pilot study that are available in time.

Question 4. For exposure assessment, the EPA analysis has several limitations
that need to be pursued further. For example, EPA’s assessment is primarily based
on the Taiwanese study which used “ecological data” instead of individual exposure.
The NRC cautioned interpretation of any risk assessment based on ecological data
alone because of the inherent uncertainties in them. That study also grouped expo-
sure concentrations into broad exposure categories. The NRC also found that prac-
tice to add considerable uncertainty about exposure concentrations in the Taiwanese
data because of the considerable variability in the arsenic concentrations in multiple
wells within some of the villages. Another factor that affects exposure in the Tai-
wanese study was arsenic intake from food which apparently was not adequately
accounted for, thereby introducing even more uncertainty.

Please discuss and characterize, in some detail, each of these and other sources
of uncertainty of the Taiwanese study including how they affect risk assessment in
the low dose-response range (i.e., overestimation or underestimation of risk).
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Response. As stated in the preface to your question, there are several sources of
uncertainty in the Taiwan studies (Tseng and Chen). These include not only ecologi-
cal design but also the fact that arsenic from food intake was not examined. In addi-
tion, there were other chemicals in the well water including humic acids, and the
methodology for analyzing arsenic was a colorimetric one.

While it 1s preferable to have individual exposure data, there are none for arsenic,
so EPA used the available ecological, grouped data. The Executive Summary of the
NRC report noted that the ecological Taiwan studies provide “the best available em-
pirical human data for assessing the risks of arsenic-induced cancer.” The NRC re-
port referred to the older Tseng study data as grouped into “three broad exposure
groups.” However, NRC’s risk analyses used Taiwanese data published by Chen,
which grouped people’s exposure by village into 42 categories. NRC mentioned that
Poisson model results were less affected by grouping Chen’s data than the model
EPA used in its 1988 risk assessment. Results in other populations (e.g., Mexico,
Chile) are consistent with the results from Taiwan.

Because arsenic is naturally occurring, people can be exposed to low levels of ar-
senic primarily from food and water. Various foods contain organic and inorganic
arsenic. In general, the inorganic forms of arsenic are the ones of most toxicological
concern. The most common forms found in most fish and shellfish are arsenobetaine
and arsenocholine. Available evidence indicates that these two organic arsenicals
are not toxic to humans, so levels of arsenic from fish consumption are of little toxi-
cological significance. The levels of inorganic arsenic in foods could be of concern,
but we do not have sufficient information to understand at what level the inorganic
arsenic in food is of concern. For EPA’s risk assessment, however, the important
question is whether the food from Taiwan had more inorganic arsenic than food
from the United States or other countries, such as Chile and Argentina. There are
a few suggestions in the scientific literature that the food in Taiwan may have had
more inorganic arsenic than the comparable food in the U.S., but the data base for
both countries is limited. In the proposed arsenic rule, the Agency noted on page
38949 that not accounting for sources of arsenic intake in Taiwan other than drink-
ing water (i.e., from food) would overestimate risk in the U.S.

It is possible that other substances in the water, such as humic acids, could have
affected the cancer incidence in Taiwan. If this were so, one would have expected
to see lower risks from arsenic exposures in Chile and Argentina (rather than com-
parable risks) because the water in these countries did not have humic acids. It has
also been suggested that selenium deficiency in the diet of the study population may
have increased its susceptibility to arsenic relative to the general U.S. population.
It is plausible but not proved that poor diet substantially exacerbates the toxicity
of arsenic. Much more work is needed to draw any definitive conclusions about the
role of specific dietary components in the manifestations of arsenic toxicity.

NRC notes that the colorimetric assays used to make arsenic measurements in
Taiwan can accurately measure to 40 g/L. Only five of the 42 Taiwanese villages
had less than 40 g/L, so risks were not significantly affected by the analytical limi-
tations.

Question 5. Risk characterization: To characterize the arsenic risk in drinking
water in the US, EPA relied principally on the extrapolation of the Taiwanese study
to the United States. There are some concerns about that extrapolation. The NRC
identified several factors in this regard that it stated it could not assess quan-
titatively. These are poor nutrition and low selenium concentrations in Taiwan, ge-
netic and cultural characteristics, and arsenic intake from food. For example, NRC
found that arsenic intake from food in Taiwan is higher than in the US, resulting
in an overestimation of risk from drinking water. The NRC noted that selenium
should be considered as a moderator of arsenic toxicity and should be taken into
account. According to NRC, not accounting for the fact that the Taiwanese have less
selenium intake than US population could result in overestimation of the benefits
of arsenic reduction in the US. Another factor that tend to overestimate risk is the
measure of total arsenic in drinking water, while the risk calculations are based on
inorganic arsenic, the hazardous form of arsenic. The justification given in the pro-
posed rule for the use of total arsenic appears to be based on very limited data of
arsenic occurrence in drinking water in US. In some cases, the proposed rule ac-
knowledges these limitations but stops short of performing at least a qualitative as-
sessment.

Please discuss how EPA treated these overestimations of arsenic risk in applying
the Taiwanese study to conditions in the US, particularly in the proposed MCL
range.

Response. In the arsenic risk assessment, there are several risk factors that can-
not be quantitatively assessed, which add to the uncertainty surrounding the risk
of arsenic exposure. Each must be considered to see if it could make a major impact
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on the calculated risk. If selenium and/or poor nutrition were major factors, it could
be expected that the risks of bladder and lung cancers in Chile and Argentina two
countries with apparently adequate nutrition would be quantitatively lower than
those found in Taiwan. However, the NRC Panel found that the risks of bladder and
lung cancer after arsenic exposure were similar in the three countries. Likewise, the
genetic and cultural differences in the three populations were not reflected in the
magnitude of risks.

We discussed the effect of arsenic content in the diet on risks in the previous
question. The proposed arsenic rule provides the worldwide bladder cancer mortality
ranges known to EPA on page 38942 and EPA requests comment (page 38950) on
whether we have properly weighed the uncertainties that overestimate and under-
estimate risks.

The reasons for proposing a total arsenic MCL are discussed in the proposed ar-
senic rule under the heading, “Why is EPA proposing a total arsenic MCL?”, on
page 38952. As a general rule, the vast majority of arsenic found in U.S. drinking
water sources is inorganic, and this also appeared to be the case in Taiwan. Accord-
ingly, it does not appear that using total arsenic is an overestimation of exposure
and proposing the rule as total arsenic does not appear to be a problem.

Section 1412(b)(4)(B) of the Safe Drinking Water Act requires EPA to set an MCL
as close to the MCLG as is feasible, unless it would increase the risk from other
contaminants (§1412(B)(5)) or if EPA proposes that the benefits would not justify
the costs (§ 1412(B)(6)). Within this framework, EPA proposed an MCL of 5 g/LL and
asked for comment on a level of 3 g/L, as well as on levels of 10 g/L, and 20 g/L
(pages 38950-38952 of the preamble). Prior to that, EPA discussed the sources of
uncertainty: mode of action, population differences, diet, selenium, model choice for
analyzing data, grouped data, and ethnic differences on pages 38949-38950.

Question 6. The EPA’s estimate of arsenic in drinking water in the US is based
on limited data, extensive generalizations, and other assumptions. It appears that
those estimates are therefore subject to large uncertainties. Do the large uncertain-
ties associated with risk assessment in the low dose-response range make the EPA’s
estimate of the occurrence of arsenic in drinking water more or less important with
respect to risk management? Please explain. Please include how uncertainties in the
estimate of arsenic occurrence affects the cost-benefit analysis.

Response. The estimate of occurrence is central to our analysis of both costs and
benefits, since occurrence establishes “the baseline” (i.e., determines how many pub-
lic water systems would have to comply with a particular regulatory level and, cor-
respondingly, how many people would receive the health benefits associated with a
particular regulatory level). We believe that an accurate occurrence estimate is an
extremely important component of our overall risk management analysis for this
rulemaking (as it is for any major contaminant rulemaking). While we acknowledge
that there are uncertainties associated with the data and information on occurrence
used for the development of the proposed arsenic in drinking water regulation, we
respectfully disagree with the characterization that it is based on “limited data, ex-
tensive generalizations, and other assumptions.” We believe the 25,000+ data points
examined have led to a reliable and reasonable estimate of the level of occurrence
of arsenic in public water systems. Our occurrence estimate compares closely with
those of the American Water Works Association and the U.S. Geological Survey.

Question 7. Do the large uncertainties associated with risk assessment in the low-
dose range and the large uncertainties in the estimation of arsenic occurrence in US
drinking water make an accurate estimate of cost of available technology more or
less important with respect to risk management? Please explain.

Response. An accurate estimate of the cost of available technology (and other costs
associated with compliance with the proposed rule) is central to our analysis of the
costs and benefits of the rule as is an accurate understanding of the occurrence.
EPA attempts to reduce uncertainties and gain the best possible understanding of
every component of our risk assessment, characterization, and management proc-
esses.

Question 8. The cost-benefit analysis used in the EPA’s decisionmaking does not
appear to be conducted with the same level of rigor as the risk assessment.

a) Please explain why such a difference if both components carry significant
weight in the decisionmaking.

Response. The benefits analysis is derived substantially from the risk assessment.
For example, the risk of excess cancer deaths at any particular arsenic level derived
from the risk assessment is used, in part, to monetize the benefits by multiplying
the number of projected deaths by the value of a statistical life (VSL). Thus, we do
not agree with the premise of the question that a different level of rigor was em-
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ployed in the various analyses. We believe that the cost-benefit analysis was per-
formed as rigorously as possible, given the available data and information.

Question 8(b). Since the Administrator used the cost-benefit analysis to depart
from the feasible MCL, could her decision have been subjected to an unknown de-
gree of uncertainty introduced by the cost-benefit analysis?

Response. As with any scientific undertaking, there is a measure of uncertainty
associated with the calculation of the costs and benefits of the proposed rule. How-
ever, these uncertainties were clearly identified and are discussed in the preamble
to the proposed rule. Greater or lesser weight given to the various uncertainties
could influence the selection of the MCL option and is one of the principal reasons
the Agency is soliciting comment on a range of MCL options.

Question 8(c). Has the cost-benefit analysis used in the proposed rule been peer
reviewed? If so, by whom and what were some of the recommendations for improve-
meng;? Are there peer-reviewed guidelines that EPA uses for its cost-benefit anal-
ysis?

Response. The component elements of the cost-benefit analysis were peer reviewed
or reviewed by independent third parties. However, the overall risk management de-
cisions based upon that analysis involved the exercise of the Agency’s discretionary
authorities. There are a set of peer-reviewed (by the Science Advisory Board) guide-
lines that provide an overall framework for the Agency’s cost-benefits analyses. In
addition, the elements of EPA’s approach to cost-benefit analysis for this proposed
rule that were reviewed, either by peers or independent parties, and some of the
principal recommendations in each case are as follows.

Risk Assessment: NAS’ National Research Council provided recommendations on
the strength and limitations of various national and international health effects re-
search that serve as a basis for risk assessment.

Occurrence Estimates: Informal discussions with water industry experts, internal
peer review by the Agency’s statisticians, consultation with the U.S. Geological Sur-
vey provided: 1) an approach for dealing with “censored data,” i.e., results of anal-
yses below detection levels but known to be greater than zero; 2) a geographic ap-
proach to developing state-wide estimates for states with only limited arsenic data
available; and 3) recommendations relative to how much historic data to accept and
still be considered representative of current conditions.

Benefits Analysis (overall): National Drinking Water Advisory Council provided
specific recommendations on how to treat both qualitative and quantitative data in
the cost-benefit analysis.

Benefits Analysis (latency and value of a statistical life): EPA’s Science Advisory
Board recommended that the Value of a Statistical Life is the best available metric
to value lives saved as a result of cancer cases avoided; and, recommended that the
Agency consider, as a part of its final regulatory impact analysis, discounting bene-
fits based upon a latency period prior to the onset of cancer and increasing benefits
to account for rising income over the course of a life time.

Cost Analysis (general): Blue Ribbon Panel of industry experts provided specific
recommendations concerning baseline assumptions to be used in costing of equip-
ment projected to comply with drinking water rules and other related issues.

Cost Analysis (arsenic): EPA’s Science Advisory Board provided critical evaluation
of the Agency’s treatment technology costing decision tree and other analyses per-
formed to develop national cost projections for proposed arsenic rule; recommended
that the Agency further investigate issues related to disposal of water treatment
utility waste residues generated as a result of treating for arsenic.

Question 8(d). Did the EPA analysis of Community Water Systems (CWS) and the
best available technology (BAT) consider the cost of such technology when optimized
for arsenic removal?

Response. Yes, our analysis specifically examined the optimal use of various tech-
nologies and the associated costs.

Question 8(e). What biases are introduced as a result of data averaging on the es-
timated cost of smaller CWS?

Response. EPA’s approach to estimating unit treatment costs is very conservative.
In our view, it more than compensates for any biases introduced as a result of rely-
ing on some data averaging. For example, the performance of ion exchange for ar-
senic removal is affected by sulfate. EPA has developed two sets of equations based
on sulfate concentrations of less than 25 mg/L and in the range of 25—90 mg/L. The
unit costs are based on the highest sulfate concentration in the range. For a system
with 30 mg/L sulfate, the operating and maintenance costs are overestimated by a
factor of 3 because the costs are based on 90 mg/L sulfate. Thus, EPA believes that
the use of conservative assumptions in the unit costs would account for any bias
introduced by data averaging on the estimated cost of compliance in smaller CWS.
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EPA has compared estimated compliance costs with actual costs of rules for pur-
poses of validating its cost models. One such analysis was presented in the preamble
to the proposed radon rule, where treatment costs from the cost models were com-
pared with costs at sites with aeration treatment. It was found that EPA’s cost esti-
mates tended to overestimate costs for small systems.

Question 9. Why hasn’t the proposed rule been reviewed by the Science Advisory
Board (SAB) before its publication for general comment, particularly those portions
that address the use of data to determine occurrence of Arsenic in drinking water,
the effectiveness of BAT, and the economics? (b) Will there be enough time for EPA
to consider and revise those portions of the proposed rule, especially in light of the
weight given to the cost justification of the proposed MCL by the Administrator’s
invocation of her new authority?

Response. The Agency began working with representatives of the SAB in early
Fall of 1999 to arrange a time to accomplish the SAB’s review of the proposed rule.
Unfortunately, the earliest time that such a review could be scheduled was March
2000. Nevertheless, we believe there will be sufficient time to consider the com-
ments of the SAB on the proposed rule, particularly those comments dealing with
costs of the proposed rule and EPA’s proposed decisions regarding BAT. (The SAB
Wa; not )speciﬁcally asked to review the Agency’s occurrence estimates nor did it ask
to do so.

Question 10. EPA stated in the proposed rule that this is the first time that the
Administrator has invoked her authority to set a MCL less stringent than the fea-
sible level because of cost benefit considerations. In that context, please describe the
rationale for not proposing a MCL of 10 or 20?

Response. The key elements of the Agency’s review of health effects, uncertainties,
costs, and benefits as well as its evaluation of other possible MCL choices are thor-
oughly discussed in the preamble to the proposed rule (relevant section attached).
In brief, EPA examined the various health effects attributable to arsenic in drinking
water at various levels with a particular focus on the National Academy of Sciences’
report. In so doing, we identified a number of quantifiable adverse health effects,
mainly due to bladder cancer, in addition to a number of currently unquantified or
partially quantified health effects (e.g., lung cancer, cardiovascular effects, skin can-
cer, etc.). We then sought to monetize these benefits, where possible. We also devel-
oped the costs associated with various possible arsenic levels, based on the projected
costs including those for treatment, monitoring, and administration. In developing
both costs and benefits, we identified a number of uncertainties and summarized
these in the preamble to the proposed rule. In weighing the various regulatory op-
tions, we considered the costs and benefits (both monetizable and non-monetizable)
and the associated uncertainties. As described in the preamble, the Agency elected
to exercise the discretionary authorities of section 1412(b)(6) of the Safe Drinking
Water Act (SDWA), to move away from the proposed “feasible” level of 3 parts per
billion or ppb, a level based on consideration of costs to large systems and the capa-
bility of analytical methods. We next determined that 5 ppb best reconciled the var-
ious factors under consideration, but we also solicited comment on regulatory op-
tions of 3 ppb, 10 ppb, and 20 ppb, in recognition of the uncertainties associated
with this decision and the possibility of weighing these decision criteria differently.
As noted in the discussion, MCL options of 10 or 20 ppb provide less certainty that
the MCL would be protective of human health. Of particular concern, in this regard,
was the unquantified effects of lung cancer. NAS suggested that excess lung cancer
deaths from arsenic could be two to fivefold greater than the excess bladder cancer
deaths. Since the publication of the proposal, more specific information about
arsenic’s ability to cause lung cancer has become available and we have apprized
the public of this information in a Notice of Data Availability (NODA).

Question 11. In view of where we are in terms of uncertainties in our knowledge
of risk assessment of arsenic in drinking water (more than 12 years since the
issuance of the Special Report by EPA’s Risk Assessment Forum), and uncertainties
in knowledge of arsenic occurrence in the nation’s CWSs and best available tech-
nolog}')es, what lessons has the Agency learned that would improve risk manage-
ment?

Response. Prior attempts to develop a revised arsenic in drinking water regulation
were hampered by a lack of information concerning the effects of arsenic in low
doses. While uncertainties still remain, we believe that the research and analysis
completed to date has raised significant concerns relative to arsenic in drinking
water and supports a new arsenic in drinking water regulation. This finding is
strongly echoed by the NAS’ National Research Council and is generally accepted
by virtually all stakeholders in the drinking water arena, including environmental
and public health advocates, state regulators, and industry representatives. In addi-
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tion, our overall ability to perform more robust risk management analyses has been
strengthened by the Agency’s efforts to improve the scope and accuracy of the indi-
vidual component analyses that comprise risk management (see response to earlier
question concerning peer review of the elements of the cost-benefit analysis).

Question 12. Mr. Fox stated in his testimony that “. . . [NAS] said 50 parts per
billion was a risk range of about 10-3 . If you do extrapolate the National Academy
of Sciences study down, you’re probably in the range of 4 to 6 parts per billion,. .
. If you end up considering the normal agency risk range, how we’ve done these
things in the past, which is typically 10—4 to 10-6 for a cancer range, your arsenic
number would actually be well below three. . about 0.02. The National Academy was
pulling this way down, our traditional agency risk range would have even been
below three, and the feasibility analysis would have taken us to three. So given this
pressure on arsenic, we then took the new language of the of the Safe Drinking
Water Act that allows us to consider costs, and it gave us the ability to move off
of what was feasible based on a consideration of cost, and that’s basically how we
ended up at five.”

a) Based on that testimony, if 50 ppb represents 10-3 annual risk, then wouldn’t
5 ppb represent 10—4 risk, which falls within the EPA’s “normal risk range” of 10—
4—10-6?

Response. Yes, we agree that 5 ppb, under the terms of the question, would fall
within the 10-4—10-6 risk range.

Question 12(b). If 5 ppb is within the EPA’s normal risk range, shouldn’t the “fea-
sible” MCL be somewhat higher based on the above and the following testimony?

Mr. Fox further stated in his testimony that “Feasible is what can you techno-
logically achieve, what is affordable, and what do our monitoring capabilities allow
us to measure down to.”

Response. No, the feasible level is based on consideration of cost effectiveness for
large systems and the capabilities of analytical methods. For arsenic, removal of ar-
senic to relatively low levels (down to 3 ppb) is technologically achievable, cost-effec-
tive for large systems, and measurable by existing analytical methods.

Question 12(c). Does EPA use the feasibility test to arrive at a risk value that is
always constrained to the 10-4-10-6 range or can a “feasible” MCL fall outside this
range, i.e., 2x10-4?

Response. The feasible level is determined irrespective of the target risk range
and independent of any risk assessment. Thus, it could theoretically fall outside of
the target risk range. However, as noted above, the feasible level for arsenic is
below (i.e, more stringent than) the proposed MCL.

Question 13. Mr Fox stated in his testimony: “So given this pressure on arsenic,
we then took the new language of the Safe Drinking Water Act that allows us to
consider costs, and it gave us the ability to move off of what was feasible based on
a consideration of cost, and that’s basically how we ended up at five.”

We assume Mr. Fox is referring to the EPA’s authority of moving away from the
“feasible” MCL using cost as a basis as given in section 1412 (b)(6).

a) Is EPA finding that while the “feasible” MCL is affordable, the costs of its im-
plementation do not justify the benefits? Please explain.

Response. Yes, EPA is proposing to use the authorities of section 14112(b)(6) to
find that the benefits of the feasible level do not justify the costs and is proposing
to exercise these authorities to establish the MCL at a higher (i.e., less stringent)
level.

Question 13(b). Is EPA departing from the “feasible” MCL solely on the basis of
its cost-benefit analysis as testified?
Response. Yes.

Question 14. The EPA, in its proposed rule, lists in addition to cost, the degree
of scientific uncertainty regarding the dose-response curve (affected by differences
in nutrition and arsenic in food) as basis for departure from the “feasible” MCL.

ba) Please explain this apparent conflict with Mr. Fox’s testimony referred to
above.

Response. In Mr. Fox’s testimony, he refers to consideration of costs as a basis
for choosing a proposed regulatory level higher than the feasible level. Mr. Fox was
implying, but did not explicitly state, that costs were deemed to be too high in com-
parison with benefits. The apparent conflict to which you refer is the proposed rule’s
reference to the uncertainties surrounding the scientific basis for the health effects
as a basis for moving from the feasible level. These positions are not in conflict be-
cause the benefits portion of the cost-benefit analysis relies largely on the health
risk assessment. Thus, uncertainties associated with our understanding of the
health effects of arsenic at low levels carry over into the benefits analysis and the
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resultant cost-benefit comparison. Thus, the preamble and Mr. Fox’s testimony are
not in conflict.

Question 14(b). Instead of this back-end adjustment that confounds the analysis,
why isn’t the Agency accounting for the scientific shortcomings in the front-end and
arriving at a more acceptable dose-response curve?

Response. The NAS’ National Research Council stated that “information on the
mode of action of arsenic and other available data that can help to determine the
shape of the dose-response curve in the range of extrapolation are inconclusive and
do not meet EPA’s 1996 stated criteria for departure from the default assumption
of linearity. Of the several modes of action that are considered most plausible, a
sublinear dose-response curve in the low-dose range is predicted, although linearity
cannot be ruled out.” In other words, the NAS was not able to identify a “more ac-
ceptagle” dose-response. The Agency is relying on the NAS’ recommendation in this
regard.

Arsenic

Question 15. I understand that in the draft proposed rule EPA sent to the Office
of Management and Budget (OMB), the Agency suggested a limit of 5 ppb for ar-
senic and asked for comments on 3 ppb and 10 ppb. At the request of OMB, EPA
is now accepting comment on 20 ppb. It would seen that OMB has concerns with
the cost-benefit analysis used for the proposed arsenic rule. What are OMB’s con-
cerns?

Response. The OMB reviewed all aspects of the proposal and supporting docu-
mentation. A summary of changes made to the rule and the preamble as a result
of OMB is available in the docket for this rule and is attached for your reference.

Question 16. A group of water associations have found that an MCL of 5 ppb for
arsenic would place a significant burden on water utilities. The group estimates
public water systems nationwide would have to invest $1.25 billion annually for an
MCL of 5 parts per billion (ppb) and $0.5 billion for an MCL of 10 ppb. EPA esti-
mates are 5374 million for an MCL of 5ppb and $160 million for an MCL of 10 ppb.

A. Can you explain the discrepancies between EPA’s and the water associations’
estimates?

Response. The American Water Works Association Research Foundation’s
(AWWARF) cost estimates are based on 6 case studies of medium and large utilities
in the West and Southwest—scaled up to the country as a whole. EPA’s estimates
are based upon a detailed analysis of a wide array of water utilities of various sys-
tem sizes and source water characteristics. In addition, the AWWARF study in-
cludes an assumption that arsenic waste residuals from water treatment plants will
be extremely costly to dispose of. We agree that this will occasionally be the case
but do not share AWWARF’s view of the magnitude of this problem. We will be
meeting with AWWARF representatives in coming weeks to compare assumptions
and calculations in an effort to refine our cost estimates, as appropriate.

B. Were increased disposal costs of handling arsenic-contaminated waste and in-
frais‘gructure needs accounted for in EPA’s calculation of the costs of the proposed
rule?

Response. Yes, but as noted above, we do not share AWWARF’s estimates of the
magnitude of these costs.

Question 17. EPA was almost 5 months late in proposing the arsenic rule. Is EPA
still expecting to be on target for the January 2001 Safe Drinking Water Act statu-
tory deadline to propose a revised standard? What additional research is necessary
before finalization of the arsenic rule can occur?

Response. EPA will finalize the arsenic rule after we carefully review, consider,
and respond adequately to public comments. We will strive to complete the rule-
making process as close as possible to the1996 SDWA amendment’s statutory dead-
line for this rule. We will look with interest to the comments received on the pro-
posed rule. However, we also believe we have identified a number of the principal
concerns and issues of stakeholders through our attendance of public meetings and
conferences and correspondence. Thus, we are currently considering and evaluating
an array of opinion and input while we await additional comments in response to
the proposed rule. We are not awaiting any additional research to be completed be-
fore completion of the arsenic rule. However, we have issued a Notice of Data Avail-
ability, which notifies the public of the availability of quantified data on lung cancer
as a result of arsenic in drinking water.

Question 18. EPA estimates that 12 percent of community water systems would
need to take corrective action to lower arsenic levels to 5 ppb. 94 percent of these
systems serve less than 10,000 people per system. EPA has not proposed variance
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technologies to assist these systems with coming into compliance with the proposed
standards.

a) r}5‘01‘ what reasons has EPA not proposed variance technologies for small sys-
tems?

Response. As required by section 1412(b)(4)(E) of SDWA, we examined available
treatment technologies for small systems (those serving less than 10,000 people) and
were able to identify affordable technologies for all small system size categories.
Thus, we would not expect to issue a national finding that any particular size cat-
egory was unaffordable and warranted variance technologies and identification of an
associated regulatory level less stringent than the MCL. We also did not attempt
to forecast the extent to which States may issue exemptions to any particular facil-
ity to allow additional time to comply with the MCL.

Question 18(b) and (c). How is EPA addressing the needs of small community
water systems?

What guidance will you provide these systems to enable their compliance with the
standards?

Response. EPA has taken a number of steps to address the particular concerns
of small systems. Chief among these was the convening of a group of small entity
representatives (SERs) under the auspices of a small business panel convened pur-
suant to the Small Business Regulatory Enforcement and Fairness Act. The SERs
provided valuable information to the Agency on the particular concerns of small sys-
tems. Their concerns are reflected in the panel report, which is available in the
docket for this rulemaking. The Agency carefully considered the issues and concerns
of small entities in the development of this rule and will be providing specific guid-
ance to small entities to aid in their compliance with this rule shortly after the rule
is promulgated. Among the principal concerns of small entities was the importance
of 1dentifying affordable, easy-to-operate treatment technologies to comply with a re-
vised arsenic MCL.

Radon

Question 19. The proposed maximum contaminant Level (MCL) for radon is sig-
nificantly below the average outdoor level for radon in air. How do you justify the
MCL of 300 pC/L (picoCuries per Liter) if radon transferred from water to air at
300 pCi/L is substantially less than the natural radon variability outdoors?

Response. In developing the proposed MCL, EPA has followed the framework pro-
vided by the Safe Drinking Water Act (SDWA) for setting limits for radon in drink-
ing water, and solicited comments on the MCL proposed. EPA believes the proposed
MCL of 300 pCi/L, in combination with the proposed Alternative MCL and MMM
approach, accurately and fully reflects the SDWA’s provisions. SDWA requires EPA
to set the MCL as close as feasible to the maximum contaminant level goal (MCLG),
which the Agency proposed as zero, based on extensive documentation that radon
is a known carcinogen with no known health effects’ threshold. In the case of radon,
EPA has proposed a feasible level (as defined by the availability of cost-effective
treatment technologies and analytical methods) of 100 picocuries per liter (pCi/L).
The Agency used the flexibility under SDWA to take into account the costs of con-
trolling radon from other sources to propose an MCL at 300 pCi/L, which is within
the upper end of the Agency’s traditional target risk range of one excess cancer
death per 10,000 people.

Question 20. Do you agree that the greatest risk to human health posed by radon
is from radon found in air? If this is the case, wouldn’t it be more beneficial to set
a realistic MCL for radon in water that protects human health and direct more re-
sources toward the State Indoor Radon Programs?

Response. EPA believes Congress recognized the multimedia nature of radon risk
when it amended the Safe Drinking Water Act (SDWA) in 1996. Radon in indoor
air is the second leading cause of lung cancer in the United States, after smoking.
However, though the risk posed by radon from drinking water is much smaller, the
1999 report from the National Academy of Sciences (NAS) confirmed that radon in
drinking water causes cancer deaths, primarily lung cancer from inhaling radon
transferred into indoor air from drinking water.

Under the proposed rule, States have the flexibility to select either the Maximum
Contaminant Level (MCL) or the Multimedia Mitigation(MMM)/Alternative MCL
option. In the event that a State opted not to develop an MMM program, individual
community water systems (CWSs) would have the option of developing local MMM
programs. EPA believes, however, that an MMM program at the State level would
minimize the burden on community water systems. EPA believes the MMM ap-
proach in the radon proposal offers an important and effective opportunity under
the SDWA framework to reduce the highest levels of radon in drinking water, while
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spending resources most cost effectively to address the more significant public
health risk—radon in indoor air. Most states, including New Hampshire, currently
have a program to address radon in indoor air under the State Indoor Radon Grant
Program that is partially funded by EPA. The MMM program is intended to en-
hance these existing state radon programs. Although the 1996 SDWA amendments
contain no new authorizations for funds to implement the regulation for radon in
drinking water, EPA has proposed to make available existing funding sources to im-
plement this regulation. The State Indoor Radon Grant program would be available
for a State MMM program.

Question 21. I have concerns with the inclusion of smokers in the risk assessment
that was used to set the radon standard? Based on a recent industry assessment,
the MCL wold rise to 800 pCi/L if smokers were removed from the assessment. How
does EPA justify the inclusion of smokers in the risk assessment?

Response. Regarding risks to smokers, the National Academy of Sciences’ (NAS)
Radon in Drinking Water Committee, as part of its assessment of the risks of radon
in drinking water, considered whether groups within the general population, includ-
ing smokers, may be at increased risk. The NAS found that current and former
smokers (those who have smoked at least 100 cigarettes over a lifetime) were at in-
creased risk from exposure to radon, but did not identify smokers or any other group
as a sensitive subpopulation (i.e., a subpopulation that warrants protection at levels
more stringent than those applicable to the general population). The proposed max-
imum contaminant level (MCL) of 300 pCi/L. was not selected to target protection
to smokers. Rather, EPA’s proposed MCL is based on risks to the general popu-
lation, including current and former smokers. The risk assessment for radon in air
is based on an average member of the population, which includes smokers, former
smokers, and people who have never smoked. Based upon available information and
models, the projected cancer deaths in smokers and former smokers, modeled as an
excess risk, would not have occurred but for the added exposure to smokers caused
by drinking water with radon levels above the proposed maximum contaminant
level (MCL).

Question 22. How will EPA determine what constitutes an acceptable Multi-Media
Mitigation Program?

Response. EPA published the proposed criteria for determining what constitutes
an acceptable MMM Program in the proposed rule. We would use those four criteria.
The proposed MMM criteria require certain information to be developed and then
described in an MMM program plan in order to be approved by EPA. We will ap-
prove the plan if that information is included. As required by SDWA, EPA will
evaluate MMM programs every 5 years, and is proposing to work with States to im-
prove MMM program plans as needed as a result of that evaluation.

Question 23. A number of water utilities have expressed liability concerns if they
decide to implement a Multi-Media Mitigation Program to meet the Alternative
MCL level, but their respective state selects to establish the MCL level. What is
EPA doing to address these liability concerns?

Response. It is EPA’s understanding that, in California, private and some publicly
owned utilities are concerned about tort liability for residual risk when meeting the
Alternative MCL, because of the perception of a dual standard and the availability
of a more protective MCL. Private utilities have been sued on the basis of residual
risk, even when meeting existing standards for drinking water. The California Su-
preme Court has agreed to hear these cases, likely this Fall. If California and other
States adopt the Alternative MCL and MMM program as expected, then there will
be only one standard in the State (the Alternative MCL), not a dual standard. The
Agency intends to provide States and CWSs with information that will be useful in
communicating the relative risks of radon in drinking water and radon in indoor
air. A single standard at the State level may help to address tort liability concerns
to some extent.

MTBE

Question 22. What regulatory decisions has EPA made that are relative to MTBE
contamination of drinking water?

Response. EPA has decided to proceed with proposal of a secondary standard for
MTBE. The secondary standard would provide EPA’s recommendation to States of
an appropriate level for MTBE in finished water supplies from the standpoint of
taste and odor. Also, at the same time, we are moving forward to gather additional
information about the health effects and extent of occurrence of MTBE (at levels as-
sociated with health effects) in order to determine whether or not to proceed with
a health-based primary standard for MTBE.
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Question 23. What are EPA’s current plans for determining the potential health
effects of MTBE contamination of drinking water?

Response. Current plans for determining the health effects of MTBE contamina-
tion of drinking water will be based on two sources of information. First, using cur-
rent toxicological data and recently developed information that characterizes the
pharmacokinetic behavior of the chemical, EPA will develop:1) an estimate of the
level of exposure likely to be without an appreciable risk of adverse non-cancer ef-
fects during a lifetime (oral reference dose [RfD]) and, 2) an estimate of excess life-
time cancer risk that may result from continuous exposure to the agent (cancer unit
risk). These estimates will be used to aid in the characterization of the hazard and
risk of MTBE and for comparison with other fuel additives. EPA intends that this
assessment information will be placed on its publicly accessible Integrated Risk In-
formation System (IRIS). The Agency anticipates that these draft IRIS assessment
documents for MTBE will be submitted for external peer review and will be publicly
available in Spring 2001. EPA’s second source of information will include an anal-
ysis of health effects testing of baseline gasoline and gasoline with MTBE, TAME,
ETBE, or ethanol, as this data becomes available. It is likely that this analysis will
take place after the development of the MTBE RfD and cancer unit risk, which may
necessitate a future review of the MTBE RfD and cancer unit risk assessments.

Fluoride

Question 24. As you know, Dr. William Hirzy testified at the hearing against fluo-
ride and the fluoridation of public water supplies. What is EPA’s official policy on
the fluoridation of drinking water?

Response. On July, 25, 1997, Robert Perciasepe, then Assistant Administrator of
the Office of Water (OW), wrote to the American Dental Association and addressed
the Agency’s position on fluoridation. He stated:

As you no doubt are aware, the Safe Drinking Water Act prohibits EPA from re-
quiring or supporting the addition of any substance (including fluoride) to drinking
water for preventive health care purposes. Those decisions are made on a State or
local basis and do not directly involve EPA. . . . . State or local fluoridation practices
typically result in a total fluoride concentration of 1.2 mg/L or less, well below the
EPA Maximum Contaminant Level Goal (MCLG) for fluoride of 4 mg/L.

Thus, the law does not prevent fluoridation and EPA does not expect any adverse
health effects will occur from the practice. A copy of Mr. Perciasepe’s letter is at-
tached.

Question 25. When was the last time EPA reviewed the health effects data and
current MCL and MCLG for fluoride in drinking water? How is EPA addressing the
concerns of the anti-fluoride community with respect to the MCL for fluoride in
drinking water?

Response. The last EPA-sponsored review of fluoride was done by the National
Research Council (NRC) of the National Academy of Sciences (NAS). Their assess-
ment was published by National Academy Press in the book, Health Effects of In-
gested Fluoride, in August 1993. The NRC concluded that the current 4 mg/L stand-
ard is appropriate as an interim standard to protect the public health.

The Institute of Medicine at NAS completed a review of fluoride as a dietary con-
stituent in 1997. NAS established Adequate Intake (AI) Values for prevention of
dental cavities by life-stage group and Tolerable Upper Intake Levels (UL) by life-
stage group. The UL values for infants and children through age 8 ( 0.7 to 2.2 mg/
day) protect against dental fluorosis and the values for older children and adults
(10 mg/day) protect against skeletal fluorosis. This review did not involve EPA.

EPA responds to letters, E-mails, and telephone calls it receives from the anti-
fluoride community. The EPA responses provide information on the Maximum Con-
taminant Level (MCL)MCLG that protects against skeletal fluorosis and the Sec-
ondary MCL which protects against dental fluorosis. A Regulatory Background sum-
mary is included with the EPA letters. The Regulatory Background summary pro-
vides information on fluoridation and fluoridation additives as well as on the EPA
MCL/MCLG and SMCL. (The Regulatory Background summary is attached.)

Question 26. Does EPA plan to review fluoride during the 6-year review of na-
tional primary drinking water standards to begin this August?

Response. Yes, EPA will re-examine the health effects of fluoride in the context
of our reevaluation of all drinking water regulations as required under Section
1412(b)(9) of the Safe Drinking Water Act amendments of 1996.

Question 27. What health effects data exist on the safety of fluosilicate additives
in drinking water? What are the Agency’s future plans for conducting research on
the safety of these additives?
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Response. The fluosilicate additives dissociate at the concentrations used in fluori-
dation releasing fluoride ions. Accordingly, the extensive toxicological data available
for sodium fluoride are believed to apply to the fluosilicate products, and the risk
assessment for fluoride ion in drinking water applies to the fluosilicates used for
fluoridation.

EPA has found one report on the toxicology of fluosilicate additives. Data on
hydrofluosilicic acid are included in a report submitted to EPA under TSCA Section
8(e) by Rhone-Poulenc in 1992. The report includes data on skin irritation, eye irri-
tation and an acute oral LD-50 in rodents The results of these studies provide mini-
mal information on the toxicological properties of hydrofluosilicic acid and are suit-
able only for identification of hazard and not for risk assessment. A copy of the re-
port is attached.

The EPA has no present plans for conducting research on the safety of fluosilicate
additives. Fluosilicate additives are certified for use in the treatment of potable
water under ANSI/NSF Standard 60: Drinking Water Treatment Chemicals—
Health Effects. Standard 60 allows the agencies that certify additives against the
Standard to request specific toxicological data to support certification. The need for
toxicological studies should be appraised by the agencies that certify products
against the Standard, and, if there are data needs, they should be requested from
the manufacturers as part of the certification process. The enclosed Regulatory
Background summary provides information on the additives certification program
and provides contact information for two programs that have certified fluosilicate
products: NSF International and Underwriter’s Laboratories.

RESPONSES BY NORINE NOONAN TO ADDITIONAL QUESTIONS
FROM SENATOR CRAPO

Question 1. What steps has the EPA taken in response to the recommendations
of the September GAO report criticizing Agency prioritization of SDWA research
funding and planning?

Response. The Agency has made considerable progress in responding to the rec-
ommendations of the September GAO report regarding prioritization of research
funding and planning. Working closely with the Office of Water, the Office of Re-
search and Development has conducted an evaluation of research needs, resource
requirements and timeframes for when the results of research must be available to
support near- and long-term regulatory requirements. EPA has also engaged outside
stakeholders, including the American Water Works Association (AWWA), the
AWWA Research Foundation (AWWARF), other governmental agencies, universities
and other public and private sector groups to address important scientific issues as-
sociated with drinking water.

EPA’s yearly request for resources for drinking water research is a multi-faceted
approach. The first step involves ORD’s Water Research Coordination Team’s
(WRCT) evaluation of that fiscal year’s drinking water research needs and the re-
sources needed to achieve them. The WRCT’s recommendation for funding drinking
water research is based on risk-based prioritizations of research needs, is consistent
with the peer-reviewed and published drinking water research plans, considers
evolving drinking water research needs in developing research plans/strategies, and
uses information collected from Stakeholder and FACA drinking water meetings.
The planned yearly research is intended not only to meet the immediate regulatory
needs of EPA, but also to meet future drinking water needs and other Sound
Science research needs of the Agency. The WRCT’s recommendations are reviewed
by ORD senior management and subsequently by the EPA Research Coordination
Council, which is comprised of senior representatives from ORD and each of the
EPA’s Program Offices. The Agency’s budget planning process seeks to ensure bal-
ance across the Agency’s research resource needs.

The fiscal year 2001 President’s Budget request for drinking water research has
grown from $20.8 million in fiscal year 1995 to $48.9 million in fiscal year 2001.
These research activities address high priority research areas associated with dis-
infection by-products, arsenic and microbial contaminants. Since 1996, the external
research community has received over $19 million to support drinking water re-
search activities in grants awarded through EPA’s Science to Achieve Results
(STAR) program.

EPA places a high priority on sharing information with stakeholders regarding
the status and plans for research on drinking water contaminants. The drinking
water community will continue to have many opportunities to provide input into
drinking water research planning and funding through stakeholder meetings and a
new National Drinking Water Advisory Committee (NDWAC) research working
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group that is being established. Below are examples of ongoing efforts in specific re-
search areas:

Microbial Pathogens/Disinfection By-products (M/DBP) Research—EPA’s research
activities on microbial pathogens and disinfection by-products (DBPs) in drinking
water are consistent with the highest priorities identified in the Research Plan for
Microbial Pathogens and Disinfection By-Products in Drinking Water. This research
has supported informed risk management decisions for the Stage 1 and Stage 2
DBP rules and the new microbial rules that apply to surface water and ground
water.

Arsenic Research—As required by SDWA, a comprehensive research plan for ar-
senic (the Research Plan for Arsenic in Drinking Water) has been developed. The
Plan focuses on reducing the uncertainty in assessing health risks associated with
exposure to low levels of arsenic. Other areas of research included in the plan are
the evaluation of cost-effective treatment technologies for small water systems and
improved analytical methods.

Contaminant Candidate List (CCL)—The draft CCL Research Plan, developed
with considerable stakeholder input, was peer reviewed by the EPA Science Advi-
sory Board on August 8-9, 2000. An internal CCL research implementation
workgroup will ensure that the actual timeframes and sequencing of research are
appropriately established and periodically reviewed.

Comprehensive Drinking Water Research Strategy—Finally, a comprehensive
evaluation of research needed to support the full range of drinking water decisions
facing the Agency over the next 5 years is currently being undertaken. The Com-
prehensive Drinking Water Research Strategy will describe near- and long-term re-
search needs for M/DBPs, arsenic, CCL contaminants, the additional data needs to
aid in the required review of existing standards, and other emerging issues such as
preserving water quality in distribution systems. The Strategy, which will be com-
pleted in FY2001, will be used to guide discussions within the EPA and with stake-
holders concerning research needs and resource requirements for the entire drinking
water research program.

Question 2. Has the EPA developed a long-term plan for research?

Response. As mentioned in the response to Question #1, EPA has developed a
draft Contaminant Candidate List (CCL) Research Plan that was reviewed by the
EPA’s Science Advisory Board in August, 2000. This plan describes a process for de-
termining the future research agenda for unregulated drinking water contaminants,
and establishes priorities for research on specific waterborne pathogens and chemi-
cals on the first CCL. EPA is also developing a Comprehensive Drinking Water Re-
search Strategy that frames the important scientific questions and identifies re-
search needs and priorities associated with SDWA rulemaking activities over the
next 5 to 10 years. The strategy describes critical research issues for chemical and
microbiological contaminants in the areas of health effects, exposure, risk assess-
ment and risk management (i.e., prevention or control of risks). Specific topic areas
include, for example, disinfection by-products, arsenic, and CCL contaminants, as
well as cross-cutting issues such as sensitive subpopulations and water reuse. EPA
will work closely with the water community to ensure stakeholder input during the
development of the strategy, and to promote coordination of research with outside
organizations.

Question 3. How would you characterize the scientific soundness of the Taiwan
study on arsenic? Do you believe this represents a firm foundation for the proposed
EPA standard with regard to dose-response modeling? How heavily did the EPA rely
on the Taiwan study in developing its proposed standard?

Response. An important consideration in assessing the health effects of arsenic is
that humans are much more sensitive to arsenic than are animals. We do not cur-
rently have a reliable animal model to study the health effects of arsenic. Therefore,
we rely, to a considerable extent, on human studies from locations where sizable
populations have been exposed to relatively high levels of arsenic (e.g., hundreds of
parts per billion) and where adverse health effects attributable to arsenic are clearly
demonstrable. In establishing a regulatory level in the U.S., we then seek to ex-
trapolate to a “safe” level one with a significantly smaller risk of adverse health ef-
fects.

The Taiwan study (Tseng and Chen) was based on populations of 40,000 individ-
uals who were exposed to high levels of arsenic over many years. There are several
sources of uncertainty in the Taiwan study. These include the overall design of the
studies as well as the fact that arsenic from food intake was not specifically exam-
ined. In addition, the methodology for analyzing arsenic in water was not as precise
as some of the methodologies available today. There was also uncertainty associated
with tying the concentrations of arsenic in wells to individuals in the villages con-
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suming water from those wells. Finally, there may be differences between the study
population and the general U.S. population that could affect susceptibility to arsenic
in drinking water (e.g. selenium or other nutritional deficiencies).

EPA asked the National Academy of Sciences (NAS) to assess all appropriate
studies and information in order to provide us with their advice on the health effects
of arsenic. The NAS considered the Taiwan study as well as other available studies,
particularly those in Chile and Argentina. The NAS provided examples of quan-
titative estimates of the dose-response in humans associated with arsenic in drink-
ing water to the Agency, and stated that the current MCL is not sufficiently protec-
tive and needs to be revised to be made more stringent as soon as possible. The Ex-
ecutive Summary of the NRC report noted that the Taiwan studies provide “the best
available empirical human data for assessing the risks of arsenic-induced cancer.”
The Agency relied heavily on this recommendation in developing a proposed MCL.
However, it should be recognized that we proposed setting a level higher than the
feasible level after consideration of benefits and costs. We also clearly pointed out
the uncertainties associated with the underlying studies and request comment on
higher, alternative MCL options.

Question 4. What plans has your office made to prepare for the upcoming review
of existing standards required every 6 years?

Response. EPA has undertaken a comprehensive initiative to prepare for the once
every 6 year review of existing standards. We have been examining occurrence and
health effects information on these existing contaminants to determine whether or
not this information warranted a revision of the maximum contaminant levels. In
addition, we have been examining the various implementation histories (e.g., moni-
toring provisions) to determine whether or not the rules warranted revisions from
this standpoint. In particular, we have asked for the advice of the National Drinking
Water Advisory Council to guide how we conduct the review and expect the Coun-
cil’s recommendations by this Fall. In addition, we have held one nationally adver-
tised stakeholder meeting and plan to hold others.

Question 5. What are the five new contaminants that the EPA intends to review
in 2001 in accordance with the requirement of SDWA? What resources has the EPA
devoted to the purpose?

Response. EPA published a Contaminant Candidate List (CCL) in March 1998
that included 60 contaminants which may be candidates for future regulation. Of
these 60, we believe 48 contaminants require additional research related to health
effects, occurrence, treatment technologies, analytical methods, or health effects in
order to make a determination of whether or not they should be regulated by Au-
gust 6, 2001 (as required by the SDWA). For the remaining 12, we believe we cur-
rently have sufficient information to make this determination. Outcomes of this de-
termination could be to regulate no contaminants, all 12 contaminants, or some less-
er number of contaminants. However, we need to have considered at least five con-
taminants as a part of this process. The 12 contaminants under consideration are
Acanthamoeba, sulfate, sodium, manganese, boron, 1,3-dichloropropene, naph-
thalene, metolachor, metribuzin, aldrin, dieldrin, and hexachlorobutadiene. It is also
possible that decisions could be made on additional contaminants, such as per-
chlorate and MTBE, if sufficient and timely information becomes available. More-
over, in response to our request, the National Drinking Water Advisory Council rec-
ommended in June 2000 a protocol for making regulatory determinations. In addi-
tion, we held one nationally announced stakeholder meeting and expect to hold oth-
ers as we work toward decisions by August 2001.

To date, the total resources devoted to this determination process are approxi-
mately $1.2 million and include about four (4) EPA full time equivalents (staff), who
have examined voluminous available data and information, and $800,000 to support
the work of contractors in assisting EPA staff in this evaluation. We asked for ad-
vice from the National Drinking Water Advisory Council to help us establish a pro-
tocol for making regulatory determinations. We received the Council’s recommenda-
tions this past June.

Question 6. Given the heightened interest in fluoride in drinking water in several
communities around the country, has the EPA moved the review of this potential
contaminant forward in the review process?

Response. The 1996 amendments to the Safe Drinking Water Act request that
EPA review the maximum contaminant level (MCL) values for regulated chemicals
every 6 years and revise them as appropriate. EPA has initiated this process for
the chemicals (including fluoride) regulated before 1996. The Agency is presently
working with the National Drinking Water Advisory Committee to develop the pro-
tocol for the review process. The review will consider new health effects data along
with improvements in analytical methods and treatment technologies. An Advanced
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Notice of Proposed Rule Making (ANPRM) is planned for the Summer of 2001. The
ANPRM will seek public comment on EPA’s preliminary decision whether to revise,
or not revise, the standard for each of these chemicals. EPA plans to publish in the
Federal Register its final revise/not revise decisions in the Summer of 2002. If the
Agency decides to revise the fluoride standard, the rulemaking schedule for that re-
vision will also be published in the 2002 notice.

Question 7. Given the interest in MTBE among the states, what research is the
EPA undertaking to move the evaluation of this potential contaminant forward in
the regulatory determination process?

Response. EPA is conducting a number of research activities to address key uncer-
tainties in the assessment and control of risks associated with exposure to MTBE.
Many of the projects being carried out by researchers at EPA, as well as by sci-
entists at other government organizations, industry, and academic institutions, can
be found in Appendix 2 of the EPA’s “Oxygenates in Water: Critical Information and
Research Needs” (1998). A description of EPA research on MTBE can also be found
at the following website address: http:/www.epa.gov/mtbe/research.htm

A brief description of EPA research on MTBE is provided below:

1. Health effects of MTBE. EPA scientists are conducting an experimental evalua-
tion of the pharmacokinetics (i.e., uptake, metabolism and elimination) of MTBE by
inhalation, oral, and dermal routes of exposure. One of the primary goals of this
study is to provide data for the development of route-to-route extrapolation models,
which will enable risk assessors to make better use of all of the available health
effects data on MTBE.

2. MTBE toxicological reviews. Agency scientists are compiling and reviewing toxi-
cological information as part of the process of developing an MTBE oral reference
dose (RfD) and cancer risk estimate for use in MTBE risk assessments.

3. Monitored natural attenuation of MTBE under varying geological conditions.
This project addresses the question of the extent and rate of the natural biodegrada-
tion of MTBE under several different geochemical conditions. The results will be of
use in characterizing the potential for exposure to MTBE, and will assist in devel-
oping guidance on the extent to which monitored natural attenuation can be incor-
porated into the remedial actions taken at leaking underground storage tanks where
MTBE is present.

4. Cost-effectiveness of MTBE treatment methods. Research is being conducted to
evaluate the cost-effectiveness of different treatment options for ground water or
drinking water that is contaminated with MTBE. One project involves an analysis
of the use of granular activated carbon (GAC) that has been treated with iron to
adsorb MTBE from contaminated ground water, after which hydrogen peroxide is
added to regenerate the GAC and oxidize the adsorbed MTBE. Another project is
exploring the conditions necessary to air strip MTBE from drinking water supplies
and the advanced oxidation technologies necessary to destroy released MTBE. Dif-
ferent techniques for biodegrading MTBE using membrane reactors are being evalu-
ated, and a field study of various technologies for removing MTBE from drinking
water is being conducted in California.

Question 8. The National Research Council recommended that the EPA establish
a deputy administrator position for science and technology to coordinate and oversee
research. What is the Agency’s view of this recommendation? How has the EPA re-
sponded to this recommendation?

Response. In a letter sent to several Members of Congress, W. Michael McCabe,
Acting Deputy Administrator, stated:

The National Research Council’s report contains a variety of recommendations for
strengthening scientific practices within EPA and EPA’s Office of Research and De-
velopment (ORD). While the Agency is continuing to examine the report’s individual
recommendations, in general we believe the Agency’s mission to protect human
health and the natural environment would be well-served if the report’s rec-
ommendations were adopted. Perhaps most significantly, we agree with the rec-
ommendation that a new position be created for a deputy administrator for science
and technology and that there be a statutory term appointment for the Assistant
Administrator (AA) for ORD. A top science official with the authority to coordinate
and oversee scientific activities throughout the Agency would help coordinate among
EPA’s diverse programs and help strengthen EPA’s overall scientific performance.
We also agree that a longer fixed term for the AA/ORD would help strengthen the
scientific and managerial leadership of that organization and enhance the continuity
of that leadership.

Question 9. How much is the EPA relying on outside research to develop pending
rules?
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Response. A considerable amount of outside research was considered, along with
the contributions of EPA scientists and collaborators, in the development of the ar-
senic rule and the Microbial/Disinfection By-Products (M/DBP) Stage 2 rules. The
radon rule was based primarily on research conducted by outside organizations. The
health effects portions of the preambles of the radon (11/2/1999) and arsenic (6/22/
00) proposed rules provide more detailed information about the outside research uti-
lized. The preamble to the Spring 2001 M/DBP Stage 2 rule will provide similar in-
formation.

STATEMENT OF GREGG L. GRUNENFELDER, SAFE DRINKING WATER ACT IMPLEMENTA-
TION THE STATE PERSPECTIVE, ON BEHALF OF THE ASSOCIATION OF STATE DRINK-
ING WATER ADMINISTRATORS

The Association of State Drinking Water Administrators (ASDWA) is pleased to
provide written testimony on implementation of the Safe Drinking Water Act
(SDWA) of 1996 to the Senate Committee on Environment and Public Works Sub-
committee on Fisheries, Wildlife, and Drinking Water. ASDWA represents the state
drinking water administrators in the 50 states and six territories who have respon-
sibility for implementing the many provisions of the SDWA and ensuring the provi-
sion of safe drinking water. State drinking water programs are committed to pro-
viding safe drinking water and improved public health protection to the citizens of
this nation. ASDWA'’s testimony will focus on the many successes that the states
have achieved over the last 4 years as well as many of the disturbing trends that
are emerging, and the challenges that remain.

States have been protecting drinking water for more than 25 years, in some cases
going back decades to the early U.S. Public Health Service standards. Since 1974,
states have adopted and been implementing standards for 20 inorganic chemicals
including lead and nitrate; 56 organic chemicals including pesticides, herbicides, and
volatile chemicals; total trihalomethanes; total and fecal coliform; as well as imple-
menting treatment requirements for surface water systems for turbidity, Giardia,
and viruses. In addition, states have developed technical assistance programs, con-
ducted sanitary surveys, and addressed operator certification, training, enforcement,
emergency response, and review of water utilities plans and specifications.

The 1996 reauthorization of the Safe Drinking Water Act contained numerous
new requirements to continue to ensure safe drinking water in this country. These
new requirements include: consumer confidence reports; revisions to the lead/copper
rule; Stage 1 D/DBP rule; interim enhanced surface water treatment rule; source
water assessments and delineations for all public water systems; unregulated con-
taminant monitoring requirements; a revised public notification rule; a long-term
enhanced surface water treatment rule; a filter backwash rule; a radon rule; a rule
to protect ground water; an arsenic rule; a radionuclides rule; Stage 2 disinfection
by-products rule; long-term 2 enhanced surface water treatment rule; water system
capacity development programs; and operator certification program revisions. In ad-
dition, the U.S. Environmental Protection Agency (EPA) is required to obtain data
to make determinations on whether to regulate an additional five more contami-
nants every 6 years.

The states were willing players and partners in the discussions leading up to re-
authorization in 1996 with the specific understanding that a significant new man-
date such as this law, which encompasses sweeping new reforms and activities out-
side of the traditional drinking water program, must be accompanied by significant
new resources and staff. While critical, resources alone are simply not enough. In
addition, states need a reasonable regulatory schedule and the flexibility to allow
states to shift staff and resources to new programs in a calculated and manageable
fashion. Unfortunately, almost 4 years into implementation, the states are seeing
disturbing trends emerge from EPA that are preventing the states from achieving
full implementation of the law. In fact, these trends are resulting in a dilution of
public health protection efforts and the forced prioritization of state program activi-
ties. These trends include:

¢ Inadequate Funding and Unwillingness to Address Cumulative Costs and Pro-
gram Integration

¢ Early Implementation

¢ Changing State Roles and Expectations

¢ Increasing Record Keeping and Reporting Burden

Each of these topics is discussed in more detail below.
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Inadequate Funding and Unwillingness to Address Cumulative Costs and Program
Integration

On average, states have historically provided 65 percent of the total funding for
the drinking water program while EPA has provided only 35 percent, even though
the SDWA authorizes EPA to fund up to 75 percent of the full costs of the program.
Currently, about $271 million in state and Federal dollars is available to the state
drinking water program. A Resource Needs Model, recently developed by the states
and EPA, projects that state drinking water programs face a $100 million resource
shortfall and a shortfall of almost 2,000 FTEs for FY-01. These shortfalls almost
double through 2005 based on anticipated state workloads for the plethora of new
regulations and programs being promulgated (see page 7).

To further compound the problem, EPA has not requested any increase in state
PWSS program grants (current funding level is $90 million), that provides the reli-
able, sustainable base for state operations, since FY-96. In fact, the Agency has not
even requested the full amount of $100 million as authorized in the SDWA. Al-
though the Agency often looks to the drinking water SRF as a new source of funding
for states, they do not fully recognize that states cannot hire permanent staff using
a funding source that changes annually and the authority for which expires in 2003;
that requires a 100 percent match of new state dollars; and that puts states in di-
rect competition for the same pool of funding with water systems that have over-
whelming infrastructure needs to improve public health protection.

The practical outcome of failing to provide any new PWSS funds is that state
funding bases have been eroded over the years due to inflation and indirect and di-
rect cost increases. In addition, the growing economy has made hiring and retaining
staff more difficult as state salary levels become less competitive in the marketplace.
The state drinking water programs have never been fully and adequately funded
and are now challenged to meet enormous new mandates without the significant
new money and staff needed to ensure full and effective implementation of the new
programs as well as maintenance of the existing core programs.

The situation is further exacerbated by EPA’s unwillingness or inability to fully
address the cumulative costs to states for each of the very complex and comprehen-
sive new programs and regulations being developed. There appears to be no ac-
knowledgement that state program funding is finite and, in fact, already inad-
equate, nor a willingness to simplify and streamline regulations and provide ade-
quate flexibility to reduce state implementation burdens. This attitude forces states
to prioritize their activities based on available staff and resources and ensures that
full implementation will likely not be realized. The states were committed in 1996
to take on the new mandates of the SDWA with the understanding that resources,
staff, and needed tools would be available to ensure full and effective implementa-
tion of the new program as well as maintenance of the existing program. States are
still committed to the improved public health protection opportunities envisioned in
the law but are growing increasingly frustrated and angry that barriers are being
erected to preclude their achievement of these goals.

Recommendations: 1) EPA should work with the states to confirm the current
staff and resources needed to fully implement the program; 2) EPA should work
with the states and Congress to close the documented resource gap and ensure that
adequate funding will be available in future years based on the individual and cu-
mulative costs of new regulations and programs; 3) EPA must also work with states
to streamline and simplify new regulations and programs to reduce increased bur-
den to the greatest extent possible; and 4) in the event that the gaps cannot be
closed, EPA must be willing to engage the states in discussions on how to prioritize
and manage the new mandates with existing or inadequate resources.

Early Implementation

The situation referenced above is further exacerbated by the Agency’s continued
insistence on early implementation of rule requirements prior to states adopting
their own rules within the statutory framework of 2 years from the date of rule pro-
mulgation. This is especially troublesome with respect to the overwhelming number
of rules EPA currently has out for review and the difficulty states and water sys-
tems will have complying with all of these new rules simultaneously. States need
their rules in place in order to establish basic regulatory and enforcement authori-
ties; to train operators and water system owners on Federal as well as state require-
ments; reprogram data management systems to accept new data reporting require-
ments, track compliance, and report to EPA; and ensure adequate laboratory capac-
ity. Forty-nine of the 50 states have primacy and have the mechanisms in place to
work with utilities within their state to achieve and maintain compliance. Inserting
EPA Regions into the process, who are not onsite and do not have the resources,
experience, and mechanisms in place to do much more than send letters and issue
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orders, greatly complicates the process and leaves the program in great disarray at
the point when states must assume responsibility. This is a disservice to the states,
the utilities, and the public across this country and brings into question the concept
of primacy and state authority.

Recommendations: 1) The Agency’s use of Memoranda of Understanding (MOU)
prior to state rule adoption is not acceptable and the Agency must immediately
cease all activities directed at forcing states to implement requirements before state
rules are adopted; 2) EPA should forego all attempts to require EPA Regions to as-
sume interim implementation activities.

Changing State Roles and Expectations

Of significant concern to ASDWA and the states is the expanding expectation of
scale and scope being promoted by EPA that dramatically changes the state role
from regulatory oversight to implementer of SDWA regulations. States have histori-
cally assured safe drinking water by conducting basic oversight and surveillance of
water utilities and measuring utility compliance through performance measures
such as compliance with public health standards of finished water. While some
states have the capacity to be more involved in operations issues, for the most part,
the daily operations and maintenance of utilities have primarily been left to the util-
ity—using certified operators, licensed consulting engineers, and technical assist-
ance from the states and other providers when needed. This has historically been
the case because of resource and technical capacity limitations at the state level and
liability issues associated with making process control decisions for the utilities that
are regulated by the states.

This direction represents a significant change from the majority of current state
practices and must involve a meaningful dialog with state drinking water adminis-
trators, environmental commissioners, public health agency directors, Governors,
Congress, and legislative bodies. The majority of state drinking water programs cur-
rently do not have the resources or sufficient staff with the technical expertise to
work with individual utilities on a one-to-one basis to help make decisions on oper-
ating practices. If the Agency wants to make this change, then the states, including
appropriate legislative bodies, must have buy-in to this process and there must be
assurance that adequate numbers of trained state staff and resources will be made
available to meet these new expectations.

At a time when most citizens want government out of daily decisionmaking, EPA
is establishing a structure to position government regulators to assume operational
responsibility of our drinking water infrastructure. The Agency is not being honest
with itself, Congress, and the public if it believes that state drinking water pro-
grams are currently in any position to fully implement these new provisions, even
with a minimal oversight role, much less be able to assume a significant new role
in water plant treatment, operations, and management decisionmaking.

Recommendations: 1) Congress needs to consider the fundamental role for govern-
ment regulators to play; and 2) EPA needs to recognize that they are promoting a
significant change in scale and scope of the program with expectations that states
need to increase their day-to-day management role of water utilities. This shift
needs to be more fully explored by the states and EPA, and additional funding made
available to support this expansion of state responsibility and staff technical capac-
ity if this change is accepted.

Increasing Record Keeping and Reporting Burden

Although ASDWA recognizes EPA’s need to ensure, on the Federal level, that a
rule is being implemented properly, EPA must recognize the increasing burden that
is being placed on state data management programs with consideration for the num-
ber of upcoming rules. States, which should be EPA’s partners in ensuring safe
drinking water, are willing to submit necessary data elements to EPA to meet this
need, but do not have the staff or resources to report extraneous data elements that
are not necessary, and based on past experience, are typically not even used by the
Agency. Therefore, prior to proposing a final rule, EPA must enter into a dialog with
state drinking water program staff to evaluate what data must be collected by the
water systems, what data must be reported to states, and the minimum data ele-
ments that must be reported to the Agency, and determine the impact these require-
ments will have on states and water systems. The cumulative costs and impacts of
these continual data requests must also be evaluated to ascertain if collectively they
are providing states and EPA with meaningful data linking rules to real public
health improvements.

Successes

In spite of the many roadblocks, hurdles, and challenges that state drinking water
programs have faced over the last 4 years, and indeed 25 years, states have attained
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a significant amount of success in implementing the provisions of the SDWA. For
example, States have made significant progress in working with utilities using sur-
face water supplies to install new treatment facilities to assure a much higher level
of public health protection. Sources of lead from drinking water have been signifi-
cantly reduced; the data and information about water system quality and compli-
ance is now more readily available to the public through Consumer Confidence Re-
ports, state compliance reports, the Envirofacts data base, and state web sites; the
quality of water plant operators and water system capacity is being significantly im-
proved; and an important source of funding for infrastructure improvements has
been established in all states and loans are now being made to water systems to
improve both their infrastructure and their ability to provide safe water to their
consumers. States are also now beginning a very comprehensive and resource inten-
sive effort to delineate and assess the quality of all source water being used for
drinking water to ensure that local communities have the tools and information they
need to protect their drinking water sources.

States intend to do all they can to meet their existing and new commitments,
however, the road blocks and barriers being placed before and upon states are be-
ginning to take their toll. More and more states are vocalizing their frustrations
with the excessive, and in many cases unrealistic, expectations that are appearing
in new regulations; the unrealistic expectations that EPA has for early implementa-
tion of the rules; and most critically, the lack of sufficient funding and staff to fully
and effectively meet their own expectations as well as those of EPA, Congress, and
the public.

The states are not interested in continuing to be the victims of GAO reports and
IG investigations that find deficiencies in state programs when the staff, resources,
and tools have not been made available for states to succeed. While quietly
prioritizing and addressing implementation activities at the state and local level
may meet the states’ short-term needs, it is doubtful that ultimately it will meet
the expectations of the public and Congress. States do not want to see the gains
that have been made over the last 25 years eroded as focus and attention shifts
from base, core public health activities to complex, new, and in many cases
unimplementable regulations. The fundamental principles of the SDWA Amend-
ments of 1996 are sound and, if correctly administered, have the potential to provide
meaningful new public health protections. The states want the chance to succeed
and they want the opportunity to help craft, as EPA’s partners, the future direction
of programs that will ensure the provision of safe drinking water in this country.

Upcoming Rulemaking Schedule

11/99 Proposed Radon Rule

4/00 Proposed Long Term/Enhanced Surface Water Treatment Rule
4/00 Proposed Filter Backwash Rule

4/00 Radionuclides NODA

4/00 Proposed Minor Changes to Stage 1 M/DBP Rule
5/00 Proposed Ground Water Rule

5/00 Proposed Secondary Standard for MTBE

5/00 Final Public Notification Rule

6/00 Proposed Arsenic Rule

8/00 Final Radon Rule

8/00 Final Filter Backwash Rule

11/00 Final LT

11/00 Final Ground Water Rule

11/00 Final Radionuclides Rule

12/00 Final Secondary Standard for MTBE

1/01 Final Arsenic Rule

July 29, 2000.

The HONORABLE MIKE CRAPO and BARBARA BOXER,
U.S. Senate,

Committee on Environment and Public Works,
Subcommittee on Fisheries, Wildlife, and Water,
Washington, DC 20510-6175

DEAR SENATORS CRAPO AND BOXER: Enclosed please find my response on behalf of
the Association of State Drinking Water Administrators (ASDWA) with regard to
questions provided by Senators Crapo and Smith as followup to the June 29 Senate
hearing on implementation of the Safe Drinking Water Act (SDWA). I am pleased
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to provide this response and look forward to working with you and the members
of the subcommittee to address these issues.

I would like to re-iterate the States’ commitment to ensuring public health protec-
tion and reaching the challenging goals set under the new SDWA. To accomplish
this large undertaking, States need to know that there will be a reasonable, ration-
ale implementation schedule that will allow them to be effective players in the proc-
ess; that the necessary tools such as staff, resources, data systems, laboratory capac-
ity, etc. will be available in a timely manner; and that regulations will be developed
in a manner that is implementable for States as well as water systems.

On behalf of ASDWA, we appreciate the opportunity to share some of the state
concerns with you and look forward to working with you in the future.

Sincerely,
GREGG L. GRUNENFELDER,
Director, Washington Drinking Water Divisionand ASDWA President-Elect.

RESPONSES OF GREGG GRUNENFELDER TO ADDITIONAL QUESTIONS
FROM SENATOR CRAPO

Question 1. Under the radon rule, much is predicated on States adopting a multi-
media mitigation program to provide water systems with an alternative MCL. What
do you expect state costs to administer such a system to be? How many States do
you anticipate will adopt a multi-media program?

Response. The current approach to the proposed radon rule allows water systems
to comply with an alternative standard of 4000 pCi/L but only after the state has
developed a multi-media mitigation (MMM) approach to address radon in air (or the
water system has developed its own program). EPA’s own documentation shows that
the primary health concern associated with radon is inhalation of radon from soil
gases (98 percent) and a minor, secondary impact is through drinking water (2 per-
cent). The primary concern that States have with the radon rule and the multi-
media approach is that it holds the state drinking water programs responsible for
ensuring the implementation of an air program. In some States, the air program
does not even reside in the Agency responsible for implementing the SDWA. Even
those States that have both programs in one Agency most commonly have the pro-
gram in a different part of the Agency—not the drinking water program.

Management within EPA’s OGWDW has indicated on several occasions that they
do not intend to request additional funding through the water program to imple-
ment the MMM approach. They contend that any increased funding should come
through requests from the air program within EPA. To date, we have no indication
that the air program is seeking any additional funding to ensure implementation.
This puts the drinking water programs in a position of having to redirect limited,
and in fact, inadequate resources from high priority drinking water needs to fund
the development and implementation of an air program.

States are in agreement that radon in air is a health issue but feel strongly that
the implementation of that program should reside with the air program. State
drinking water programs believe that from a public health and cost benefit perspec-
tive is that the drinking water standard should be set at 4000 pCi/Li and that the
drinking water programs assume responsibility for ensuring that all water systems
meet this standard. In addition, EPA’s air program should work with States to en-
hance indoor air programs to address the real health risks associated with radon.
This approach will have a meaningful impact in bringing down the levels in those
water systems that have high radon levels, and provide greater health protection
by ensuring that strengthened air radon programs reach those consumers exposed
to high levels in air.

The current approach sends a mixed message to the public that two standards for
radon in drinking water—4000 pCi/L and 300 pCi/L are both protective of public
health. The further irony is that there is no clear linkage between water and air
actions. A water system could comply with 4000 pCi/L or 300 pCi/L but none of their
customers benefit from a reduction of radon in air. The best case scenario is that
all water systems comply with the 4000pCi/L standard and all consumers benefit
from a strengthened air program.

At this point in time, 10 state drinking water programs have indicated that they
currently do not plan to implement a MMM program. The primary reason is that
they do not currently have a radon in drinking water problem. In their view, it is
counter to the needs of the drinking water program to redirect inadequate resources
to an air issue when there is not a problem in drinking water. Ten States have not
yet made a decision and will likely not do so until they see the final rule and under-
stand the cost and transactional issues for the state. Ten States have indicated a
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qualified yes to a MMM program but again the final decision will rest on the com-
plexity and implementability of the final rule and the support of their upper man-
agement and Governors to commit the resources needed to implement the program.
Twelve States have indicated that they will likely implement an MMM program but
the majority are doing so primarily because they believe it is irresponsible to hold
their water systems “hostage” to a 300 pCi/Li standard in drinking water. The re-
maining eight States have not indicated a response.

At this time, it is not possible to fully evaluate state costs for implementing an
MMM approach. Until the final rule is promulgated and States understand how the
program will be implemented which includes the monitoring, reporting and docu-
mentation involving MMM aspects of the rule and evaluation can not be made. It
is, however, a major concern that neither the drinking water or air program at EPA
has indicated any interest in providing additional resources for this effort.

. Quesgion 2. How should EPA address the cumulative cost of drinking water regu-
ations?

Response. EPA needs to more clearly and fully evaluate the cumulative costs of
current as well as future regulations on both water systems and state drinking
water programs. The new SDWA law did not negate or lessen the responsibility that
States have to ensure that the pre-1996 regulations are fully implemented. This re-
quires continued monitoring, reporting, and enforcement activities on the part of the
States and water industry. As EPA develops new regulations, they do attempt to
quantify water system and state costs, but at least on the part of the States do not
evaluate whether current state resources are adequate or where new resources will
be obtained to implement the new requirements.

For water systems, EPA does attempt to put together cost impacts, broken out
by system size and classification, but does not take the next step in evaluating the
cumulative impacts of all the rules and the impacts that this cost has on overall
water system affordability. EPA should be directed to aggregate the costs, per
household, for various system sizes and evaluate if the costs still meet the afford-
ability criteria they have established such as the percent of median household in-
come. The clear need is for EPA to take a comprehensive, integrated look at the cu-
mulative costs of all rules, not just whether one rule or another by itself meets their
affordability criteria. This will be especially critical for many of the upcoming regu-
lations, which will have a disproportionate impact on small ground water systems.

Question 3. What is ASDWA'’s view of the EPA’s current approach to assessing
the feasibility of drinking water standards?

Response. The constant dilemma is how to ensure that regulations and standards
that are designed to be feasible for large systems under the law are also in fact fea-
sible for small systems. The law provides a number of approaches that the Agency
can take such as evaluating the availability of cost effective technology for various
systems sizes, including a large number of small system categories. This is an im-
portant step in every rulemaking and one that is designed to evaluate whether af-
fordable technologies are available that would allow small systems to obtain compli-
ance. EPA appears to be taking this responsibility seriously and has provided this
information under new rulemakings. EPA has also attempted to stagger small sys-
tem compliance deadlines and simplify monitoring requirements to make rules more
implementable for small water systems while still ensuring compliance. These ap-
proaches should continue to be used in the future.

Occasionally, however, this analysis is not productive such as under the radon
rule where the Agency’s own analysis shows that a standard of 300 pCi/L is not af-
fordable for small systems. This also only takes into account this one rule, not the
cumulative cost of past and future rules. A number of stakeholders have stated that
we should not be creating “second class citizens” meaning that the same level of pro-
tection should be afforded to everyone. The dilemma is how to avoid this situation
recognizing that 96 percent of the water systems that are regulated are small and
may not have the economies of scale to meet new regulations in a cost effective
manner.

Question 4. What do you anticipate will be the principle conclusions of the next
needs assessment from States? Do you anticipate there to be changing trends not
evident in the current needs assessment?

Response. With regard to the infrastructure funding needs for water systems,
members of the State Revolving Fund (SRF)work group have already been informed
that the assessment identified at least three times as many eligible/documented
projects as the 1995 assessment, although this will not necessarily translate into tri-
ple the national need. Several large cost filtration projects were included in the 1995
needs report but not in the 1999 report since they were already under construction.
The identified costs for SDWA compliance will likely shift as compliance with old
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rules is achieved and new rules are promulgated affecting more systems. The needs
report will also likely underestimate the actual need because it did not allow for
identification of costs for rules that have not yet been promulgated by EPA such
as the radon and arsenic rules for which there are potentially large capital costs.

Certain capital costs are almost certainly understated because they are difficult
to identify. These include consolidation of water systems and creation of new sys-
tems as two examples. Other capital costs have simply been excluded by EPA be-
cause they are not eligible for SRF funding, but which could be major capital needs.
Examples include the cost of acquiring water rights or building surface reservoirs
for unfinished water storage. The costs of complying with the Endangered Species
Act may require a major capital investment, particularly for cities in the West.

Question 5. Your testimony criticizes the EPA for underfunding the state PWSS
program grants. What level is necessary to meet state needs to hire staff and pro-
vide for state operations?

Response. Historically, States have provided 65 percent of the funding and EPA
only 35 percent of the funding made available to implement the SDWA. This is in
sharp contrast to the language in the statute that authorizes EPA to fund up to 75
percent of the full cost of implementing the law.

In 1999, ASDWA, in partnership with EPA, revised and updated a resource needs
model that evaluated state program implementation needs at the national level for
small, medium, and large systems through FY-05. This national model determined
that state program resource needs will rise from $353 million in FY-99 to $459 mil-
lion in FY-05. State staffing needs will rise from 5,025 full time equivalents (FTEs)
in FY-99 to 5,838 FTEs in FY-05.

Based on ASDWA'’s interpretation of the data, acknowledging what States are cur-
rently taking from the SRF set-asides, we estimate a resource shortfall of $83 mil-
lion in FY-99 rising to $207 million in FY-05 with an FTE shortfall of 1627 FTEs
in FY-99 rising to 2,670 FTEs in FY-05.

States recognize that there are two primary sources of Federal funding now avail-
able to the States under the new SDWA. These include the PWSS grants and set-
asides from the SRF. The PWSS program grants, however, have historically pro-
vided the basic foundation from which States could hire full-time, permanent staff.
The level of funding for PWSS grants to States (not tribes) has not increased since
FY-96. It is also funded at only $90 million, not the full $100 million as authorized
in the statute. The SRF provides new set-aside authority that theoretically can pro-
vide up to 10 percent of the funds for program implementation. Unfortunately, the
theoretical availability of the funds through the SRF has not translated into actual
state use of the full amount.

The reasons that more of the set-aside is not being used are many. They include:
the perceived transient nature of the SRF—both in the availability of consistent
level of funding from year-to-year and the fact that the funding is set to expire in
FY-03; the lack of state overmatch funds; the set-asides that EPA is taking off the
top at the National level which may vary from year-to-year and which ultimately
reduces the available funding to the States; and the various threats of funding with-
holding for failure to meet EPA expectations on capacity development and operator
certification programs. All of these “unknowns” translate into a valid question on
the part of the States as to the reliability of this funding in the short and long term,
particularly since the use of these funds are set on an annual basis based on In-
tended Use Plans that are subject to public involvement and stakeholder comment.
In addition, in many States the SRF funds are viewed primarily as a resource for
capital projects to address significant infrastructure improvement needs. In these
States there is a policy direction to focus use of these funds on infrastructure im-
provement projects, and not enhancement of state program implementation efforts.
In this regard, state drinking water programs find themselves competing for money
to further “grow” state government with the dollars designated by Congress through
the statute to be used for much needed drinking water infrastructure improvements
to protect public health. This is a difficult battle to fight and in some States is politi-
cally infeasible.

The States would like to work with Congress and EPA to further evaluate the
barriers associated with the use of the SRF set-asides and determine how adequate
funding can be made available to the States in a manner that offers a permanent
source of funding and with a funding vehicle that is readily available and useable
to the States.

Question 6. Where will States turn to meet their funding shortfalls in staffing and
operational needs?

Response. State drinking water programs have historically been underfunded
even though many have increased their use of state general fund revenue and insti-
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tuted various types of fee-based programs over the years. In fact, many States are
providing significantly higher levels of funding than the Federal Government to im-
plement this Federal mandate. And although a number of States are in very good
economic condition due to the growing economy, Governors are remaining fiscally
conservative and reluctant to increase the size of ongoing programs. Therefore, as
in the past, and likely for the future, States to prioritize their activities at the state
and local level based on the most important public health issues in each state.
Frankly, this means that not all aspects of all the rules are likely to be fully imple-
mented, at least not within the timeframe expected by EPA.

The States believe there needs to be a dual approach to closing the resource gap.
First, increased levels of Federal funding must be provided to the States in a man-
ner that allows them to fully and efficiently use the new funding. States must also
evaluate their own contributions and determine whether additional resources can
also be made available at the state level. Second, EPA and Congress need to more
fully understand the resource and staffing issues at the state level that provide bar-
riers to full and effective implementation and steps must be taken to streamline and
simplify current as well as future regulations. Transactional costs need to be mini-
mized to the maximum extent, States need to have the full 2 years authorized under
the statute to adopt their regulations, and States, as well as water systems need
a reasonable, rationale approach to implementation with a schedule and timeframe
that allows States to develop the internal infrastructure they need to track, report,
and ensure compliance.

Until such time as the States are fully funded and staffed to meet the new re-
quirements of the SDWA, many will continue to try to patch together their program
using contractors and leveraging the services of technical assistance providers and
others to assist in implementation. A number will set implementation priorities and
the timeframe for implementation may be extended. Finally, some States may have
to resort to requesting the additional 2-year extension for rule adoption to try and
better schedule their workload.

Question 7. Early implementation by the EPA of rule requirements under the
SDWA presents state regulatory agencies with compounded resource demands and
other complications. How can the EPA better work with the States to address their
concerns?

Response. States are very concerned with, and fundamentally disagree with,
EPA’s interpretation of the statute that all water systems must be in compliance
with new regulations within 3 years of rule promulgation. This reading of the law
does not allow the States the statutorily mandated 2 years to adopt their own regu-
lations and obtain legislative authority if needed. States are concerned that EPA’s
approach is not honoring the state primacy process and appears to be making the
state role superfluous to the drinking water implementation process. This has the
potential to provide a significant barrier to state flexibility if States are not given
the opportunity to craft flexible regulations that meet state-specific needs because
EPA has already started implementing regulations at the national level on the date
of rule promulgation.

States need time to address their own administrative process and involve their
citizens in the rule development process. The 2-year period for adoption and the
third year before the rule becomes effective is critical for States to train their staff
and utility operators, certify laboratories and ensure laboratory capacity, revise data
management systems, notify systems of their monitoring and compliance respon-
sibilities based on state-adopted regulations, and ensuring enforcement authority. It
is crucial that States be able to develop the infrastructure they need to manage im-
plementation.

EPA needs to fully understand the barriers and constraints that the States are
under in the rule development process; better appreciate the infrastructure that
must be developed at the state level to ensure compliance with regulations; honor
the 2-year state adoption process; and allow States the opportunity to use the flexi-
bility Congress gave them to craft state regulations. EPA also has to understand
the potential impacts on state fee programs when EPA assumes responsibility for
early implementation.

EPA also needs to acknowledge States as full partners in developing new pro-
grams and regulations under the SDWA, not just another stakeholder. EPA could
be directed to go to a state association such as ASDWA for review of their proposed
rules and initiatives for administrative/implementation issues much like they now
go to the Science Advisory Board to address scientific aspects of their proposed
rules. EPA should also be charged with assessing state implementation costs during
the 6-year review process and use that information to modify its current methodolo-
gies for estimating these costs. EPA also needs to improve its process for developing
implementation plans/guidance for the States, allowing States full involvement in
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the process and ensuring that all new activities and data management flow charts
are available at the time of rule promulgation.

At the hearing on June 29, Senator Crapo asked if there were any legislative fixes
that should be addressed to improve the law. ASDWA would ask the Senator and
this subcommittee to review the law in the area of effective and compliance dates
and evaluate whether a modification is needed to allow States as well as water sys-
tems the opportunity to adopt and implement regulations and achieve compliance.

Question 8. What recommendations do state administrators have for the EPA in
providing technical assistance and developing a data collection and management
system that reflects the increasing complexity of implementing new regulations?

Response. State data management programs are currently struggling to keep up
with the volume of data they must manage. One of the biggest problems they face
is rule complexity and a disconnect between what EPA wants to know and what it
needs to know for rule implementation. EPA needs to consider data management
and data needs as an integral part of rule/program development. They need to put
together data implementation plans for each new rule/program, ensuring that the
changes and flow charts are made available to the States at time of rule promulga-
tion so that States can make the necessary changes to their data bases in a timely
manner. Rule managers also need to be cognizant of how state data systems oper-
ate, the types of data and timeframe that data is currently gathered, and work to
ensure that new data elements fit within that data construct. EPA should also be
strongly encouraged to maintain and continue supporting the development of
SDWIS/State—a data management system designed to assist States in managing
their data needs and reporting to EPA.

States and EPA also need to work together to develop data reporting elements
that track outcomes rather than process. In its rule proposals, the Agency should
be required to articulate exactly what question(s) it is trying to answer by request-
ing a particular piece of data and how that data will be used by the Agency. The
cumulative cost of reporting burdens across rules should also be evaluated.

In the area of technical assistance, the States urge EPA to continue to conduct
training sessions on new rules at time of rule promulgation and also at time of rule
implementation. To make these training sessions most effective, implementation
manuals and guidance documents should be provided to States with several weeks
lead time to allow them to review the materials and seek additional input and com-
ments from others on their staff. A schedule of training opportunities also needs to
be made available at least a year ahead of time to afford States the opportunity to
plan their travel budgets. Detailed information about locations and agendas for spe-
cific training should be made available at least 2 months in advance to allow States
to process their out-of-state travel orders.

RESPONSES BY GREGG GRUNENFELDER TO ADDITIONAL QUESTIONS
FROM SENATOR SMITH

Question 1. In your statement, you address significant funding gaps in the public
water system supervision grants and other grant programs. What are your rec-
ommendations for addressing these shortfalls?

Response. The States and EPA need to open a dialog on state funding issues and
evaluate how the documented resource gap can be closed. States and EPA need to
develop an understanding of the barriers that currently exist to States fully using
the SRF set-aside funds and understand the technical and staff barriers that may
prevent States from significantly increasing their funding and staffing levels. Once
understood, we should work toward a resolution to make SRF funds more accessible;
recognize the cumulative cost of the regulatory burden on States; and acknowledge
this through the development of more easily implemented regulations. At a min-
imum, the EPA should request the full authorization for both the PWSS grant pro-
gram and the SRF and Congress could consider allocating some of the existing budg-
et surplus to increase PWSS grant funds.

EPA needs to better understand the cumulative cost impacts on the States and
may need to work with States to develop implementation priorities based on the
highest priority public health issues should full staffing and funding not be made
available. EPA should also evaluate the DWSRF with an eye to potentially reducing
or eliminating some of the numerous cross cutter issues that make providing funds
to small systems more difficult.

Question 2. What additional flexibility is necessary for States to implement the
arsenic, radon, and other proposed rules to be finalized over the next year?
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Response. A very important flexibility is for EPA to allow States the 2 years au-
thorized in the statute to develop their state regulations. A number of the new rules
tend to be treatment technique rules that require States to take a larger role in de-
cisionmaking and evaluating compliance and treatment options using a toolbox of
options. This flexibility can not be realized if EPA starts implementing the Federal
rule before States have evaluated their various options and adopted their rules.

Under the radon rule, States do not believe that EPA is allowing them the oppor-
tunity to use their full flexibility in deciding whether or not to develop a multi-
media mitigation (MMM) program and whether it makes more sense to require the
lower drinking water standard. A recent letter from EPA to the Nation’s Governors
urging them to adopt the multi-media approach had to undergo several major
iterations before the Agency agreed to even mention that the rule allowed another
implementation option.

Another concern of the States is the perceived tendency on the part of the Agency
to micro-manage rule implementation. It seems like the Agency tries to manage
every possible scenario which makes the rules very complex and cumbersome. The
States would argue that the best approach would be to establish the outcome meas-
ures for each rule and let the States decide how the outcome should be achieved.

With the barrage of new rules hitting States and water systems simultaneously,
the high degree of complexity of the rules, and the lack of consistency among rules,
States will need to be able to prioritize their workload, make judgments on the oc-
currence of contaminants within their States and be able to issue state-wide or area
wide waivers, and may need the flexibility to extend implementation schedules for
lower priority activities.

STATEMENT OF GURNIE GUNTER, DIRECTOR, KANSAS CITY WATER SERVICES DEPART-
MENT, KANSAS CITY, MISSOURI, ON BEHALF OF THE METROPOLITAN WATER AGEN-
CIES

Introduction

Good morning, Chairman Crapo, Chairman Smith, and members of the sub-
committee. I'm Gurnie Gunter, Director of the Kansas City, Missouri, Water Serv-
ices Department. On behalf of the nation’s largest municipal drinking water agen-
cies, thank you for holding this hearing. We appreciate the priority status you have
given oversight of the implementation of the Safe Drinking Water Act.

The Kansas City Water Services Department is responsible for water, wastewater,
industrial waste and stormwater. We produce and deliver high-quality drinking
water that surpasses Federal and state standards; we collect and treat discharged
wastewater and by-products from residents as well as businesses; and we operate
and maintain a stormwater system to collect, transport and dispose of precipitation
that falls in the area. The Kansas City Water Services Department delivers drink-
ing water to about 650,000 people every day.

In addition, I am a board member of the Association of Metropolitan Water Agen-
cies (AMWA), and my testimony today is on the Association’s behalf. AMWA rep-
resents the largest municipal drinking water agencies in the United States. To-
gether, AMWA member agencies serve clean, safe drinking water to over 110 million
people.

History

Since late 1996, when the Amendments to the Safe Drinking Water Act were en-
acted, the Environmental Protection Agency has developed a number of new rules
and programs. These include a source water assessment program, a rule requiring
annual water quality reports for consumers, an updated program for water systems
to inform consumers of violations of drinking water regulations, and a loan program
for drinking water systems.

One of the most important fundamental changes brought about by these Amend-
ments is Congress’ directive to the Agency to rely on “the best available, peer-re-
viewed science and supporting studies conducted in accordance with sound and ob-
jective scientific practices.”

To meet the requirements of the 1996 Amendments, EPA is at work on a number
of new rules. These include rules governing filter backwash, ground water disinfec-
tion, radon, other radionuclides and, most recently, arsenic. Also, EPA, water sup-
pliers and environmental organizations are engaged in negotiations over the second
phase of a rule to control microbes and the chemical byproducts of disinfection. And
finally, EPA with the help of the National Drinking Water Advisory Council is es-
tablishing a process to determine other contaminants to regulate from the Contami-
nant Candidate List.
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Support for EPA and the States

The last time AMWA testified on implementation of the Safe Drinking Water Act
was before any major, new regulations had been issued under the 1996 revisions.
The Act set out a demanding regulatory schedule, and AMWA commends EPA’s Of-
fice of Ground Water and Drinking Water for its hard work. Also in previous testi-
mony, AMWA strongly supported adequate funding for EPA’s drinking water pro-
gram as key to attaining the promise of the new Act. Today, we reiterate that sup-
port and call your attention to several areas of funding need.

AMWA’s major concern, given the requirements of the Act for the use of sound
science, is adequate drinking water research funding. Research is critical to ensur-
ing that drinking water regulations address contaminants that actually occur in
drinking water and that occur at levels of public health concern. This is important
so that the limited resources at all levels of government—Federal, state, and local—
are directed at high-priority risks. It is also critical for the public, who must ulti-
mately bear the increased costs of drinking water driven by new regulations, to re-
ceive true value for what they are being asked to spend. This year, EPA has re-
quested nearly $49 million in drinking water research funding. AMWA believes that
this is the minimum needed, and we urge you and your colleagues in the Senate
to support this request.

AMWA also would like to express its support for our state regulators. The Safe
Drinking Water Act authorizes Federal funding for up to 75 percent of state imple-
mentation costs. At present, state program funding hovers at just over 35 percent,
while the list of regulations that states must implement becomes larger and more
demanding each year. Recognizing this deficiency and seeking to ensure the Safe
Drinking Water Act is implemented as per Congress’ intent, AWMA recommends
that state primacy programs be funded at more appropriate levels.

Lastly, we encourage Congress to support the authorized level of $1 billion per
year for the Drinking Water State Revolving Fund. This program assists water sys-
tﬁmZ throughout the country in building facilities to meet the new requirements of
the Act.

Areas Where Implementation Can Be Improved

We have already noted the remarkable amount of effort EPA has put into imple-
menting the 1996 Amendments, but we would also like to express a number of con-
cerns and to offer recommended actions. The Agency is already aware of these rec-
orrimendations, as they appeared in AMWA’s official comments on various proposed
rules.

Source Water Protection. First and foremost, AMWA looks to EPA to better co-
ordinate its various programs to prevent pollution of the nation’s drinking water
sources. It is more effective and more equitable to prevent pollution in the first
place rather than rely on drinking water suppliers to install ever more complex and
costly treatment to remove that pollution from the public’s water. It is more effec-
tive for two reasons. First, no treatment technology removes all contaminants 100
percent of the time. Second, prevention at the source for many contaminants re-
duces threats to recreational use of water sources as well as the aquatic environ-
ment. It is more equitable, since preventing pollution at its source ensures that
those responsible for it bear the costs of removal, rather than transferring those
costs to drinking water system customers.

The case of MTBE, the gasoline additive approved by EPA under the Clean Air
Act, provides an example of why coordination is needed. At the time MTBE was ap-
proved for use, EPA’s scientists warned that, because of its characteristics, pollution
of drinking water supplies was likely. The additive was nevertheless approved, and
now we have extensive MTBE contamination of drinking water supplies. Consider-
ation of drinking water concerns in the initial decision would have led to better re-
sults.

Indeed, the Clean Water Act and Safe Drinking Water Act offer many opportuni-
ties for coordination to protect drinking water sources.

The Use of Sound Science. The revised Safe Drinking Water Act stresses the use
of sound science in developing and making regulatory decisions. As previously noted,
AMWA has strongly supported increased research funding for drinking water to
meet this purpose. Unfortunately, recent events have given all of us reason for con-
cern. As you may know, EPA recently finalized a maximum contaminant level goal
(MCLG) for chloroform at zero, despite noting in the final rule that the best avail-
able, peer-reviewed science indicated a non-zero value was more appropriate. EPA
has now vacated the chloroform standard after a court ruling that the Agency failed
to use the best-available science.

More recently, EPA proposed a Filter Backwash Rule while acknowledging that
they lack sufficient scientific information to know what risks might be involved, the
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effectiveness of current treatment, or the benefits that the public might receive from
implementation of the rule. EPA’s own Science Advisory Board has pointed out
major deficiencies in the proposal.

There are a number of other similar examples. AMWA believes that such things
are bound to happen with EPA struggling to meet mandated deadlines for issuing
regulations. It would be unreasonable to expect perfection given an ever-changing
base of scientific knowledge. While AMWA appreciates that the demanding schedule
laid out in the Safe Drinking Water Act may lead to some oversights, we urge you
to stress to EPA the importance of meeting the sound science provisions of the Act.
We also recommend that Congress be open to changing statutory deadlines when
there is reasonable expectation that additional, near-term information will better
provide for the public’s interests. Focusing on the mandated timelines in the Act to
the point of ignoring its other provisions will not ultimately lead to the sensible, cost
effective regulations the public deserves. The Filter Backwash Rule is a case in
point. AMWA recommends that Congress consider an extension of the August 2000
deadline so that basic knowledge of risks, costs and benefits can be developed.

AMWA also recommends that the subcommittee consider requesting an inde-
pendent review of how well EPA is incorporating science into regulatory decisions.
An independent review by the National Academy of Sciences or the General Ac-
counting Office could both serve as a template for EPA and assist the Agency in
targeting its resources. It also would help ensure that future regulations have a
solid footing based on science.

Health Risk Reduction and Cost Analyses. One of the most significant provisions
of the Safe Drinking Water Act is the requirement for preparation of a Health Risk
Reduction and Cost Analysis (HRRCA) document to be published for public com-
ment at the same time a rule is proposed. AMWA believes that this document is
a key public right-to-know provision of the Act. With a straightforward analysis of
risks and costs, the public will know the answer to a very basic question, “What
am I getting for my money?”

So far, the cost and risk analyses, with the exception of that for radon, have tend-
ed to be buried within a very long and complex Regulatory Impact Analysis. More-
over, the analyses are not published for comment in the Federal Register along with
the proposed rule. Rather, HRRCAs must be obtained either from the rule docket
or accessed via the Internet, and it is not clear that public comments are desired
or whether they will even be reviewed and considered by the Agency.

A key component of HRRCAs required by the Act is an analysis of the “quantifi-
able and nonquantifiable health risk reduction benefits for which there is a factual
basis in the rulemaking record to conclude that such benefits are likely to occur as
the result of treatment to comply with each (maximum contaminant) level” (empha-
sis added). AMWA is concerned that several of the analyses to date have tended to
rely, at least in part, on speculative (“what if”) analyses.

Additionally, the analyses stray from normal cost-benefit practices. For example,
EPA chooses to discount costs, but not benefits. Thus the Agency compares apples
to oranges, which obfuscates whether the benefits of a rule justify the costs.

These are but a few of the problems that concern AMWA about how Health Risk
Reduction and Cost Analyses are being conducted under the Safe Drinking Water
Act. If these analyses are truly intended to inform decisionmakers, then they must
be very clear in addressing actual rather than speculative risk reduction benefits.
And, if these analyses are truly intended to inform the public about the benefits
they may receive for what they will pay, then the HRRCAs must be clear, straight-
forward, and easy to read.

AMWA recommends that the subcommittee consider requesting an independent
review of how well EPA’s cost-benefit analyses conform to standard practices and
to the requirements of the Act. An independent review by the National Academy of
Sciences or the General Accounting Office could both serve as a template for EPA
and assist the Agency in targeting its resources. It would also help ensure that fu-
ture cost-benefit analyses present information that is most useful to decisionmakers
and the general public.

Comments on Specific Proposed Regulations

Arsenic Rule. Just last week, EPA proposed regulating arsenic at 5 parts per bil-
lion (ppb), but will also be taking comment on 3, 10 and 20 ppb. EPA is required
under SDWA to promulgate a final rule by January 2001. The 1996 Amendments
also required that the National Academy of Sciences (NAS) conduct a review of
EPA’s arsenic risk assessment. The NAS report recommended that EPA revise the
existing 50 ppb standard for arsenic downward as quickly as possible but did not
recommend a specific level. The report also recommended that EPA conduct more
studies of its arsenic toxicity analysis and risk characterization, conduct additional



129

human studies, and identify markers of arsenic-induced cancers. The arsenic stand-
ard is a very complex issue, and the proposal rule will draw many valuable com-
ments from stakeholders. Unfortunately, once the comment period closes EPA must
finalize the standard only a few months later. We ask the subcommittee to consider
extending this deadline by 6 months to give EPA more time to evaluate comments.

In addition, the Science Advisory Board’s Drinking Water Committee was charged
with reviewing the proposed rule for EPA. In a preliminary draft report prepared
earlier this month, the committee suggested that EPA consider setting the arsenic
standard higher than the proposed level of 5 ppb. The committee noted that the
available science might support a standard in the range of 10 to 20 ppb.

Filter Backwash Rule. The Act also requires EPA to issue a rule governing filter
backwash recycle practices by August 2000. The rule is intended to address the con-
centration of contaminants in the drinking water treatment process resulting from
cleaning of water filter beds. AMWA is concerned about the lack of scientific data
that is available to support this rule. In the preamble of the rule, EPA acknowledges
that there is a paucity of data available regarding the recycle practices of filter
backwash.

As noted earlier, AMWA requested that EPA repropose the rule to address several
issues including the lack of available data. AMWA suggests that Congress extend
the deadline for this rule to provide EPA with an additional year to evaluate the
issue.

Radon Rule. EPA is required to finalize the Radon Rule by August 2000. Under
the 1996 Amendments, Congress established the need for a mitigation program to
reduce radon levels in indoor air. It is generally accepted that indoor air radon miti-
gation provides greater risk reduction than other methods of removal. Therefore,
EPA developed a dual compliance regulatory approach: water systems may comply
with an “alternative” maximum contaminant level (MCL) of 4000 picoCuries per
liter (pCi/L) where the state, or the water system itself, operates an indoor air radon
mitigation program. And where no mitigation program exists, water systems must
either initiate one or comply with a “primary” MCL of 300 pCi/L. This approach is
intended to attract water systems to participate in indoor air radon mitigation pro-
grams and thus achieve a higher risk reduction.

AMWA endorses the concept of addressing radon through multimedia programs
that reduce indoor air risk. AMWA agrees that that indoor air radon mitigation pro-
vides greater risk reduction than does the treatment of drinking water. AMWA
would like to see the Radon Rule refocused on encouraging states to adopt the
multimedia program option and reducing the burden on water systems to develop
icheii" own indoor air program or be forced to comply with the maximum contaminant
evel.

Liability Reform for Suits Against Water Suppliers

AMWA also urges the subcommittee to focus its attention on the emerging threat
to water suppliers of suits alleging the delivery of unsafe water even where the
water surpasses the requirements of EPA rules.

Over the past 2 years, nearly a dozen tort suits some of them class-actions—have
been filed against California water suppliers. Other suits could appear in other
states at any time. The California suits allege damage from regulated and unregu-
lated contaminants, and they threaten to undermine the ability of water systems
to supply affordable water to consumers. The cost of litigation and the financial re-
percussions of cash awards could push the price of water beyond the reach of mil-
lions of families and affect other city services. Judgments could include cash awards
or massively expensive treatment facilities to supplement existing ones.

The suits also threaten to render the Safe Drinking Water Act, particularly its
mandate for science-based health standards, inconsequential when courts are hand-
ed the responsibility of setting drinking water standards. Further, liability against
water suppliers makes these agencies the stewards of rivers, streams, lakes and
aquifers that supply raw water to the treatment facilities. Meanwhile, neither the
Clean Water Act nor the Superfund program provide any assurance to water sup-
pliers that drinking water sources will be priorities for prevention and cleanup.

Infrastructure Challenges

A recent report by the Water Infrastructure Network (WIN), which is comprised
of water suppliers, city officials, environmental organizations, and state agencies,
shows that drinking water agencies spend roughly $13 billion per year on infra-
structure to protect public health. But according to the report, that amount is only
about half of what may be needed. The WIN report indicates that approximately $11
billion more per year is needed through 2019. EPA’s recent “gap” analysis and a re-
port by the American Water Works Association confirm this overwhelming shortfall.
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Mr. Chairman, and members of the subcommittee, AMWA member agencies are
exploring every avenue available to fund this anticipated future need. The vast ma-
jority of large municipal water systems currently fund 100 percent of their infra-
structure as well as 100 percent of all federally mandated treatment requirements.
We have embraced public-private partnerships and private investment where it
makes sense from a local perspective. We have adopted new efficiencies and stream-
lined our process. In short, we attempt to run our agencies not only as public serv-
ices, but as businesses, too.

AMWA is currently working with local governments, other water supply associa-
tions, state groups as well as the environmental community to assess the need and
to develop appropriate funding solutions. AMWA is committed to evaluating all pos-
sibilities for future financing, and as we proceed, will keep the subcommittee ap-
prised of any financing options that impact the long-standing partnerships we have
had with the Federal Government.

Methyl Tertiary Butyl Ether (MTBE)

Finally, the issue of MTBE deserves consideration. AMWA wishes to thank Chair-
man Crapo, full committee Chairman Smith, Chairman Inhofe of the clean air sub-
committee, and Senators Boxer and Feinstein for their responses to MTBE contami-
nation.

AMWA urges swift action on the part of the committee and Congress to pass legis-
lation that significantly reduces or eliminates the use of MTBE to prevent further
water contamination, to assist water systems where supplies are contaminated, and
to support development of treatment technologies to remove existing contamination.

Water systems in at least 31 states have detected MTBE in their wells or surface
sources. As you know, the primary sources of contamination are leaking under-
ground gasoline storage tanks, although there is concern that air deposition is an-
other source. Since MTBE is very soluble in water and does not cling to soil well,
it has a tendency to migrate much more quickly in water than other components
of gasoline. MTBE renders drinking water unfit for human consumption due to
strong taste and odor levels, even at levels as low as 2 parts per billion. Most con-
sumers perceive drinking water with an unpleasant taste or odor as being
unhealthy, and in some cases the water may very well be unsafe to drink. The bot-
tom line is that consumers will not tolerate MTBE in their water.

Conclusion

Let me conclude by calling your attention to the main points included in this testi-
mony:

¢ AMWA expresses its support for EPA’s Office of Ground Water and Drinking
and the state drinking water primacy agencies that implement the Safe Drinking
Water Act. Recognition of their hard work is well-deserved, and we encourage Con-
gress to support their efforts.

* Research is critical to ensure that drinking water regulations address contami-
nants that actually occur in drinking water and that occur at levels of public health
concern.

¢ AMWA looks to EPA to better coordinate their various programs to prevent
pollution in sources of drinking water.

¢ AMWA recommends that the subcommittee consider requesting an inde-
pendent review of how well EPA is incorporating science into regulatory decisions.

¢ If Health Risk Reduction and Cost Analysis (HRRCA) are truly intended to in-
form decisionmakers, then they must be very clear in addressing actual rather than
speculative risk reduction benefits. And, if these analyses are truly intended to in-
form the public about the benefits they may receive for what they will pay, then
the HRRCAs must be clear, straightforward, and easy to read.

¢ AMWA recommends that the subcommittee consider an independent review of
how well EPA’s cost-benefit analyses conform to standard practices.

¢ AMWA urges the subcommittee to focus its attention on the emerging threat
to water suppliers of suits alleging the delivery of unsafe water even where the
water surpasses the requirements of EPA rules.

*» AMWA makes note of the $11 billion-per-year shortfall in funding for munic-
ipal drinking water agencies anticipated over the next 20 years.

¢ AMWA urges swift action on the part of the committee and Congress to pass
legislation that significantly reduces or eliminates the use of MTBE to prevent fur-
ther water contamination, to assist water systems where supplies are contaminated,
and to support development of treatment technologies to remove existing contamina-
tion.

Thank you for the opportunity to provide this testimony today. AMWA is com-
mitted to working with the Environment and Public Works Committee, Sub-
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committee on Wildlife, Fisheries, and Water, and EPA to ensure safe and affordable
drinking water for the nation.

STATEMENT OF MICHAEL J. KOSNETT, M.D., M.P.H., ASSOCIATE CLINICAL PROFESSOR
OF MEDICINE DIVISION OF CLINICAL PHARMACOLOGY AND TOXICOLOGY UNIVERSITY
OF COLORADO HEALTH SCIENCES CENTER DENVER, COLORADO, ON BEHALF OF THE
NATIONAL RESEARCH COUNCIL’S SUBCOMMITTEE ON ARSENIC IN DRINKING WATER

Good morning Mr. Chairman and members of the committee. I am Michael J.
Kosnett, MD, MPH, a member of the Committee on Toxicology of the National Re-
search Council (NRC), and a former member of the NRC’s Subcommittee on Arsenic
in Drinking Water. I am also an Associate Clinical Professor of Medicine in the Divi-
sion of Clinical Pharmacology and Toxicology at the University of Colorado Health
Sciences Center. I am pleased to appear before the committee today to discuss the
findings of the NRC Subcommittee with respect to the health risks posed by arsenic
in drinking water.

The National Research Council is an operating arm of the National Academy of
Sciences, an independent, nongovernmental organization whose work often involves
convening expert panels and study groups to address scientific and public health
issues of interest to the Federal Government and other parties. The NRC’s Sub-
committee on Arsenic in Drinking Water was convened in the Spring of 1997 at the
request of the U.S. Environmental Protection Agency. The charge to the sub-
committee included a request to review EPA’s characterization of the human health
risk posed by arsenic in drinking water, to determine the adequacy of the EPA’s cur-
rent Maximum Contaminant Level (MCL) for protecting public health, and to iden-
tify priorities for research to fill data gaps.

The subcommittee was comprised of a group of experts selected by the chair of
the National Research Council on the basis of their knowledge and experience in
various aspects of the topics covered in the charge to the committee. It is important
to note that the committee membership comprised an international grouping of ex-
perts from multiple scientific disciplines, including toxicology, epidemiology, bio-
statistics, chemistry, and nutrition. As with all NRC committees, the selection proc-
ess was attentive to achieving balance in scientific perspective, and to avoiding any
conflicts of interest. It should be noted that the members were drawn from academic
institutions, national health agencies, private corporations, industry supported re-
search organizations, and private consultants. The subcommittee adhered to a col-
lective writing process, and its report reflects the scientific consensus of its mem-
bers. Moreover, the subcommittee report was subjected to internal NRC institu-
tional oversight, and to external peer review by public and private sector experts
drawn from a broad range of backgrounds and perspectives. Every comment and
question submitted by these peer reviewers was addressed by subcommittee mem-
bers before the report was finalized.

The final 310 page report of the NRC Subcommittee on Arsenic in Drinking Water
was released in the Spring of 1999. I have attached two key sections of the report
as part of this statement: the Executive Summary, and a short but important chap-
ter entitled “Risk Characterization.” These sections highlight the key findings and
recommendations of the subcommittee.

Arsenic in Drinking Water Subcommittee on Arsenic in Drinking Water Com-
mittee on Toxicology Board on Environmental Studies and Toxicology Commission
on Life Sciences National Research Council March 1999
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Louise M. Ryan, Harvard School of the Committee on Toxicology
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Executive Summary

The Safe Drinking Water Act (SDWA) directs the U.S. Environmental Protection
Agency (EPA) to establish national standards for contaminants in public drinking-
water supplies. Enforceable standards are to be set at concentrations at which no
adverse health effects in humans are expected to occur and for which there are ade-
quate margins of safety. Enforceable standards are standards that can be achieved
with the use of the best technology available.

Arsenic is a naturally occurring element present in the environment in both inor-
ganic and organic forms. Inorganic arsenic is considered to be the most toxic form
of the element and is found in groundwater and surface water, as well as in many
foods. A wide variety of adverse health effects, including skin and internal cancers
and cardiovascular and neurological effects, have been attributed to chronic arsenic
exposure, primarily from drinking water. EPA’s interim maximum contaminant
level (MCL) for arsenic in drinking water is 50 micrograms per liter (ug/L). Under
the 1996 SDWA amendments, EPA is required to propose a standard (an MCL) for
arsenic in drinking water by January 2000 and finalize it by January 2001.

THE CHARGE TO THE SUBCOMMITTEE

In 1996, EPA’s Office of Water requested that the National Research Council
(NRC) independently review the arsenic toxicity data base and evaluate the sci-
entific validity of EPA’s 1988 risk assessment for arsenic in drinking water. The
NRC assigned this project to the Committee on Toxicology (COT), which convened
the Subcommittee on Arsenic in Drinking Water, whose membership includes ex-
perts in toxicology, pharmacology, pathology, chemistry, nutrition, medicine, epide-
miology, risk assessment, and biostatistics. The subcommittee was charged with the
following tasks: (1) review EPA’s characterization of human health risks from inges-
tion of arsenic compounds found in food and drinking water and the uncertainties
associated that characterization; (2) review available data on cancer and noncancer
health effects from exposure to arsenic compounds in drinking water and the impli-
cations of these effects on the Assessment of the human health risks from arsenic
exposure; (3) review data on the toxicokinetics, metabolism, and mechanism or mode
of action of arsenic and ascertain how these data could assist in assessing human
health risks from drinking-water exposures, and (4) identify research priorities to
fill data gaps. EPA did not request, nor did the subcommittee endeavor to provide,
a formal risk assessment for arsenic in drinking water.

THE SUBCOMMITTEE’S APPROACH TO ITS CHARGE

The subcommittee evaluated data relating to key elements of the risk-assessment
process—hazard identification, dose response, and risk characterization—that ad-
dresses the protective nature of the current MCL. Specifically, the subcommittee re-
viewed information on the health effects of arsenic exposure and data on the dis-
position and the mechanism or mode of action of arsenic. The subcommittee also
evaluated other information that could affect the risk assessment, such as variations
in human susceptibility, and current capabilities to measure arsenic in various
media, including biological tissues. The major conclusions and recommendations of
the subcommittee in each of those areas are discussed in the remainder of this sum-
mary. The implications of these findings on the assessment of human health risk
is provided below in the section on risk characterization.

THE SUBCOMMITTEE’S EVALUATION

Health Effects

The subcommittee concludes that there is sufficient evidence from human epide-
miological studies in Taiwan, Chile, and Argentina that chronic ingestion of inor-
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ganic arsenic causes bladder and lung cancer, as well as skin cancer. With minor
exceptions, epidemiological studies for cancer are based on populations exposed to
arsenic concentrations in drinking water of at least several hundred micrograms per
liter. Few data address the degree of cancer risk at lower concentrations of ingested
arsenic. Noncancer effects resulting from chronic ingestion of inorganic arsenic have
been detected at doses of 0.01 milligram per kilogram (mg/kg) and higher per day.
Of the noncancer effects, cutaneous manifestations of exposure have been studied
most widely. Developmental and reproductive effects resulting from chronic inges-
tion of inorganic arsenic have not been demonstrated in humans, although arsenic
is known to pass through the placenta. Parenteral administration of inorganic and
organic forms of arsenic are known to be teratogenic in a number of mammalian
species, and oral administration affects fetal growth and prenatal viability. Arsenic
has not been tested for essentiality in humans, nor has it been found to be required
for any essential biochemical processes. Arsenic supplementation at very high con-
centrations (e.g., 350—4,500 nanograms per gram (ng/g)) in the diet has been shown
to affect growth and reproduction in minipigs, chicks, goats, and rats.

Recommendations

Additional epidemiological evaluations are needed to characterize the dose-re-
sponse relationship for arsenic-associated cancer and noncancer end points, espe-
cially at low doses. Such studies are of critical importance for improving the sci-
entific validity of risk assessment. With respect to cancer, studies are recommended
to refine the dose-response relationship between arsenic ingestion and cancer of the
skin, bladder, and lung, and to investigate the effect of arsenic on cancer at other
sites. With respect to noncancer effects, particular emphasis should be placed on ep-
idemiological study of arsenic-associated cutaneous effects, cardiovascular and cere-
brovascular disease, diabetes mellitus, and adverse reproductive outcomes.

Future studies on the beneficial effects of arsenic in experimental animals should
carefully monitor the amount and speciation of arsenic in diets and water, use bio-
markers to assess arsenic exposure and bioavailability, and use techniques that as-
sess the toxicity and benefits of arsenic in a more specific manner than is possible
through measurement of growth and reproductive success. In humans, the con-
centration of arsenic in total parenteral nutrition (TPN) should be determined by
validated analytical methods and related to the health status of patients on long-
term TPN.

Disposition (Absorption, Distribution, Metabolism, and Excretion)

In humans, inorganic arsenic is readily absorbed from the gastrointestinal tract
and is primarily transported in the blood bound to sulfhydryl groups in proteins and
low-molecular-weight compounds, such as amino acids and peptides. The half-life of
arsenic in the body is about 4 days, and it is primarily excreted in the urine. Hu-
mans and some animals methylate inorganic arsenic to forms that are less acutely
toxic and more readily excreted. However, the methylation process varies among
animal species, making most animal models less suitable for studying the disposi-
tion of arsenic in humans. The methylation of ingested arsenic is not inhibited or
overloaded, unless acute toxic doses are ingested. Substantial variations in the frac-
tions of methylated forms of arsenic in urine are also known to occur among dif-
ferent populations and individuals within the same exposed population. Such vari-
ations might be indicative of genetic differences in the enzymes responsible for the
methylation of arsenic. Methylation of arsenic might also be influenced by such fac-
tors as the arsenic species absorbed, high acute doses, nutrition, and disease. The
extent to which variation in arsenic methylation affects its toxicity, including car-
cinogenicity, is not known.

Recommendations

Because of interspecies differences in the disposition of arsenic, more human stud-
ies are needed, including research using human tissues. Factors influencing the
methylation, tissue retention’ and excretion of arsenic in humans also need to be
investigated.

Mechanism or Mode of Action

The mechanism or mode of action by which inorganic arsenic causes toxicity, in-
cluding cancer, is not well established. In vivo studies in rats and mice to determine
the ability of organic arsenic to act as a cocarcinogen or as a promoter have pro-
duced conflicting results. on the arsenic metabolite, dimethylarsinate (DMA), sug-
gest that it is not an initiator but might act as a promoter. However, those studies
used verse high doses, making interpretation of the results difficult, especially if
DMA is formed in situ following the administration of inorganic arsenic.

The most accepted explanation for the mode of action for arsenic carcinogenicity
is that it induces chromosomal abnormalities without interacting directly with DNA.
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These markers of tumor response would lead to a dose-response curve that exhibits
sublinear characteristics at some undetermined region in the low-dose range, al-
though linearity cannot be ruled out.

The mechanism of action by which arsenic induces noncancer effects is centered
on its inhibitory effects on cellular respiration at the level of the mitochondrion.
Hepatotoxicity 1s a major health effect related to decreased cellular respiration.
Of)f(idative stress might also have an important role in both cancer and noncancer
effects.

Recommendations

Identification of proximate markers of arsenic-induced cancers and their applica-
tion in carefully designed epidemiological studies might better define the cancer
dose-response curves at low concentrations. Molecular and cellular characterization
of neoplasms from arsenic exposed populations and appropriate controls might aid
in identifying the mechanism by which arsenic induces tumors. Chronic low-dose
studies in a suitable animal model (mouse, hamster, or rabbit) might increase our
understanding of the mode of action of arsenic carcinogenicity, particularly the po-
tential role of chromosomal alterations.

A greater understanding is needed of the inter-relationships between arsenic’s ef-
fects on cellular respiration and its effects on biochemical processes, including
methylation, formation of reactive oxygen species, oxidative stress, and protein
stress response.

Variation in Human Sensitivity

Human sensitivity to the toxic effects of inorganic arsenic exposure is likely to
vary based on genetics, metabolism, diet, health status, sex, and other possible fac-
tors. These factors can have important implications in the assessment of risk from
exposure to arsenic. A wider margin of safety might be needed when conducting risk
assessments of arsenic because of variations in metabolism and sensitivity among
individuals or groups. For example, people with reduced ability to methylate arsenic
retain more arsenic in their bodies and be more at risk for toxic effects. One study
suggests that children have a lower arsenic-methylation efficiency than adults. Simi-
larly, poor nutritional status might decrease the ability of an individual to meth-
ylate arsenic, resulting in increased arsenic concentrations in tissues and the devel-
opment of toxic effects. There is some evidence from animal studies that low con-
centrations of S-adenosylmethionine, choline, or protein decrease arsenic
methylation.

Recommendations

Factors that influence sensitivity to or expression of arsenic-associated cancer and
noncancer effects need to be better characterized. Particular attention should be
given to the extent of human variability and the reasons for it with respect to ar-
senic metabolism, tissue accumulation, and excretion (including total and relative
amounts of urinary arsenic metabolites) under various conditions of exposure. Gene
products responsible for metabolism, diet, and other environmental factors that
might influence the susceptibility to or expression of arsenic-associated toxicity also
need to be characterized in human studies and in suitable animal models. Potential
differences between young children and adults in arsenic-methylation efficiency
need to be validated and considered in any risk assessment of arsenic. Finally, qual-
ity-control data are needed to ensure that reported variations are not due to the an-
alytical methods or procedures used. Standard reference materials are needed to
analyze arsenic species in urine.

Other Considerations

Assessment of arsenic exposure via drinking water is often based on the measure-
ments of arsenic concentrations in drinking water and assumptions regarding the
amount of water consumed. Such data are estimates, the uncertainty of which will
depend on the method used. The subcommittee evaluated various biomarkers (e.g.,
arsenic in urine, blood, hair, and nails) to measure the absorbed dose of inorganic
arsenic and concluded that blood, hair, and nails are much less sensitive than urine
as biomarkers of exposure. Specifically, the subcommittee concluded that the total
concentration of inorganic arsenic and its metabolites in urine is a useful biomarker
for both recent (previous day) and ongoing exposure. The concentration of urinary
inorganic arsenic and its metabolites is less influenced by the consumption of sea-
food than is the total concentration of urinary arsenic. The concentration of arsenic
in blood is a less-useful biomarker of continuous exposure because the half-life of
arsenic in blood is short (approximately 1 fur), the concentration might be markedly
affected by recent consumption of seafood, and it is difficult to speciate arsenic in
blood. Measurements of arsenic in hair and nails have little use as biomarkers of
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absorbed dose, largely because of the difficulty in distinguishing between arsenic ab-
sorbed from ingestion and arsenic uptake in hair and nails from washing with con-
taminated water.

At present, the practical quantitation limit (PQL) for arsenic in water in most
commercial and water utility laboratories is 4 ug/L. Measurement of total concentra-
tion of arsenic in drinking water is adequate for regulatory purposes.

Recommendations

More data are needed that tie biomarkers of absorbed arsenic dose (especially uri-
nary Concentrations of arsenic metabolites) to arsenic exposure concentrations, tis-
sue concentrations, and the clinical evidence of arsenic toxicity. Data are particu-
larly lacking for people living in different parts of the United States. Possible rela-
tionships between arsenic concentrations in urine, blood, hair, and nails need to be
evaluated. In particular, the degree of external binding of arsenic to hair and nails
should be examined.

There is a need for further development of analytical techniques to determine the
chemical species of arsenic in various media—water, food, urine, and biological tis-
suez. dQuality-control data and certified standards for arsenic speciation are also
needed.

RISK CHARACTERIZATION

In the context of its task, the subcommittee was asked to consider whether cancer
or noncancer effects are likely to occur at the current MCL. No human studies of
sufficient statistical power or scope have examined whether consumption of arsenic
in drinking water at the current MCL results in an increased incidence of cancer
or noncancer effects. Therefore, the subcommittee’s characterization of risks at the
current MCL is based on observed epidemiological findings, experimental data on
the mode of action of arsenic, and available information on the variations in human
susceptibility.

In the absence of a well-designed and well-conducted epidemiological study that
includes individual exposure assessments, the subcommittee concluded that ecologi-
cal studies from the arsenic endemic area of Taiwan provide the best available em-
pirical human data for assessing the risks of arsenic-induced cancer. The cultural
homogeneity of this region reduces concern about unmeasured confounders, al-
though the potential for bias still exists due to considerable uncertainty about the
exposure concentrations assigned to each village. Ecological studies in Chile and Ar-
gentina have observed risks of lung and bladder cancer of the same magnitude as
those reported in the studies in Taiwan at comparable levels of exposure.

Information on the mode of action of arsenic and other available data that can
help to determine the shape of the dose-response curve in the range of extrapolation
are inconclusive and do not meet EPA’s 1996 stated criteria for departure from the
default assumption of linearity. Of the several modes of action that are considered
most plausible, a sublinear dose-response curve in the low-dose range is predicted,
although linearity cannot be ruled out. In vitro studies of the genotoxic effects of
arsenic indicate that changes in cellular function related to plausible modes of car-
cinogenesis can occur at arsenic concentrations similar to the current MCL. How-
ever, the subcommittee believes that those data and the confidence with which they
can be linked to arsenic-induced neoplasia are insufficient to determine the shape
of the dose-response curve in the low-dose range (point of departure). The sub-
committee also finds that existing scientific knowledge regarding the pattern of ar-
senic metabolism and disposition across this dose range does not establish the mech-
anisms that mitigate neoplastic effects.

Human susceptibility to adverse effects resulting from chronic exposure to inor-
ganic arsenic is likely to vary based on genetics, nutrition, sex, and other possible
factors. Some factors, such as poor nutrition and arsenic intake from food might af-
fect assessment of risk in Taiwan or extrapolation of results in the United States.

The subcommittee also concludes that the choice of model for statistical analysis
can have a major impact on estimated cancer risks at low-dose exposures, especially
when the model accounts for age as well as concentration. Applying different statis-
tical models to the Taiwanese male bladder-cancer data revealed that a more stable
and reliable fit is provided by Poisson regression models that characterized the log
relative risk as a linear function of exposure. The estimation of risk at low doses
using those models is substantially higher than that using the multistage Weibull
model. As an alternative to model-based estimates of risk, the subcommittee finds
that the point-of-departure methods discussed in the 1996 draft EPA guidelines for
cancer risk assessment give much more consistent low-dose estimates across a wide
range of dose-response models. For male bladder cancer, a straight-line extrapo-
lation from the 1 percent point of departure yielded a risk at the MCL of 1 to 1.5
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per 1,000. Because some studies have shown that excess lung cancer deaths attrib-
uted to arsenic are 2-S fold greater than the excess bladder cancer deaths, a similar
approach for all cancers could easily result in a combined cancer risk on the order
of 1 in 100. It is also instructive to note that daily arsenic ingestion at the MCL
provides a margin of exposure less than 10 from the point of departure for bladder
cancer alone. The public health significance of daily ingestion of a given amount of
arsenic in drinking water will be influenced by the background levels of arsenic con-
sumed in food.

Recommendations

On the basis of its review of epidemiological findings, experimental data on the
mode of action of arsenic, and available information on the variations in human sus-
ceptibility, it is the subcommittee’s consensus that the current EPA MCL for arsenic
in drinking water of 50 ug/L does not achieve EPA’s goal for public-health protection
and, therefore, requires downward revision as promptly as possible.

Sensitivity analyses should be conducted to determine whether the results, includ-
ing the way exposure concentrations are grouped together, are sensitive to the
choice of model. The potential effect of measurement error and confounding on the
dose-response curve and associated confidence limits should be further addressed.

To assist in the application of cancer data observed in different populations to
cancer risks predicted for the United States, information on nutritional factors in
study populations that pertains to susceptibility to arsenic-induced cancer should be
investigated.

Modeling of epidemiological data should not be limited to the multistage Weibull
model. Over models, including those which incorporate information from an appro-
priate control population, should be considered. The final risk value should be sup-
ported by a range of analyses over a broad range of feasible assumptions.

Risk Characterization

In its Statement of Task to the subcommittee, EPA requested guidance regarding
“the adequacy of the current EPA maximum contaminant levels (MCLs) and ambi-
ent-water-quality-criteria (AWQC) values for protecting human health in the context
of stated EPA policy. . . .” EPA’s stated policy in setting MCLsfor known human
carcinogens has the “goal of ensuring that the maximum risk at the MCL falls with-
in the 104 to 10 range that the Agency considers protective of the public health,
therefore achieving the overall purpose of the SDWA (Safe Drinking Water Act)”
(EPA 1992). EPA has not requested, nor has the subcommittee endeavored to pro-
vide, a formal risk assessment for arsenic in drinking water. However, the sub-
committee believes it can provide EPA with an up-to-date summary appraisal of two
key elements of the risk-assessment process—hazard identification and dose re-
sponse—that qualitatively, if not quantitatively, address the protective nature of the
current MCL.

As the subcommittee discussed in detail elsewhere in this report, there is suffi-
cient evidence from human epidemiological studies in Taiwan, Chile, and Argentina
to conclude that ingestion of arsenic in drinking water poses a hazard of cancer of
the lung and bladder, in addition to cancer of the skin. Overt noncancer effects of
chronic arsenic ingestion have been detected at arsenic doses on the order of 0.01
mg/kg per day and higher. Ofthe noncancer effects, cutaneous manifestations of ex-
posure have been studied most widely. No human studies of sufficient statistical
power or scope have examined whether consumption of arsenic in drinking water
at the current MCL (approximately 0.001 mg/kg per day) results in an increased in-
cidence of cancer or noncancer effects. Therefore, a characterization of the risk that
exists at the current MCL must rely on extrapolation by using observed epidemio-
logical findings, experimental data on mode-of-action-related end points, and avail-
able information regarding the anticipated variability in human susceptibility.

At present, studies from the arsenic endemic area of Taiwan continue to provide
the best available empirical human data for use in assessing the dose-response rela-
tionship for arsenic-induced cancer. The current state of knowledge is insufficient
to reliably apply a biologically based model to those data. In accordance with EPA’s
“Proposed Guidelines for Carcinogen Risk Assessment” (EPA 1996), the sub-
committee reviewed modes of action based on markers of tumor response and on
available data that can determine the shape of the dose-response curve in the range
of extrapolation. As discussed in Chapter 7, the several modes of action that are
considered most plausible would lead to a dose-response curve that exhibits sub-
linear characteristics at some undetermined region in the low-dose range. Nonethe-
less, in the context of its task, the subcommittee considered the magnitude of the
likebiv[ Cé\ilcer risks within the range of human exposure at approximately the cur-
rent .



137

In vitro studies of the genotoxic effect of submicromolar concentrations of arsenite
on human and animal cells and one study of bladder-cell micronuclei in humans
with arsenic concentrations of 57 to 137 ug/L in urine indicate that perturbations
in cellular function related to plausible modes of carcinogenesis might be operating
at arsenic exposure concentrations associated with the current MCL. The sub-
committee believes that those data and the confidence with which they can be
linked to arsenic-induced neoplasia are insufficient to determine the shape of the
dose response curve between the point of departure and the current MCL. The sub-
committee also finds that existing scientific knowledge regarding the pattern of ar-
senic metabolism and disposition across this dose range does not establish mecha-
nisms that mitigate neoplastic effects. In light of all the uncertainties on mode of
action, the current evidence does not meet EPA’s stated criteria (EPA 1996) for de-
parture from the default assumption of linearity in this range of extrapolation.

In Chapters 2 and 10, the subcommittee reviewed the strengths and limitations
of the Taiwanese data. Chapter 10 also discussed the implications of applying dif-
ferent statistical models to the Taiwanese internal-cancer data for the purpose of
characterizing cancer risk at the current MCL in the United States. With respect
to EPA’s 1988 risk assessment for arsenic-induced skin cancer in which the multi-
stage Weibull model was used, a sensitivity analysis, within the limits of the avail-
able data, suggests that misclassification arising from the ecological study design
and the grouping of exposures would likely have only a modest impact on EPA’s risk
estimates. Sensitivity analyses applied to male bladder-cancer risk estimated by the
multistage Weibull model had a greater impact on results. However, a more stable
and reliable fit was provided by Poisson regression models that characterized the
log relative risk as a linear function of exposure. For male bladder cancer, a
straight-line extrapolation from the 1 percent point of departure (LED,) yielded a
risk at the MCL of 1 to 1.5 per 1,000. Considering the data on bladder and lung
cancer in both sexes noted in the studies in Chapter 4, a similar approach for all
cancers could easily result in a combined cancer risk on the order of 1 in 100. It
is also instructive to note that daily arsenic ingestion at the MCL, approximately
100 ug in adults, provides a margin of exposure less than 10.

As discussed in Chapter 8, the subcommittee recognizes that human susceptibility
to the adverse effects of chronic arsenic exposure is likely to vary based on genetics,
sex, and over possible factors. Some factors, such as poor nutrition and arsenic in-
take from food, Night affect assessment of risk in Taiwan or extrapolation of results
in the United States.

Upon assessing the available evidence, it is the subcommittee’s consensus that the
current EPA MCL for arsenic in drinking water of 50 ug/L does not achieve EPA’s
goal for public health protection and therefore requires downward revision as
promptly as possible.
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August 28, 2000.

Senator BARBARA BOXER,
Senator MIKE CRAPO,
U.S. Senate,
Committee on Environment and Public Works,
Subcommittee on Fisheries, Wildlife, and Water,
Washington, DC 20510-6175

Re: Arsenic in Drinking Water and EPA’s Implementation of the Safe Drinking
Water Act
Dear Senators Boxer and Crapo: I am pleased to respond to your letter of July 13,
2000 in which you requested that I address supplemental questions on arsenic in
drinking water posed by Senators Crapo and Smith. As you are aware, I testified
before the Subcommittee on Fisheries, Wildlife, and Water as a representative of the
National Research Council’s Subcommittee on Arsenic in Drinking Water. The peer-
reviewed product of this expert panel was a report to the United States Environ-
mental Protection Agency released in March, 1999. Entitled “Arsenic in Drinking
Water” (NRC, National Academy Press: Wash, DC, 1999) this report alone rep-
resents the consensus opinion of the National Research Council. In responding to
the inquiries by Senators Crapo and Smith, I will endeavor to quote or clearly para-
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phrase sections of this report that address their particular questions. For questions
that were not specifically addressed by the NRC report, I am providing my personal
opinion, based on my experience and expertise in the area of the human health ef-
fects of arsenic exposure.

MICHAEL J. KOSNETT.

RESPONSES BY MICHAEL J. KOSNETT TO ADDITIONAL QUESTIONS
FROM SENATOR CRAPO

Question 1. How would you characterize the scientific soundness of the Taiwan
study on arsenic? Do you believe this represents a firm foundation for the proposed
EPA standard with regard to dose-response modeling?

Response. In its report, the NRC subcommittee stated, “At present, studies from
the arsenic endemic area of Taiwan continue to provide the best available human
data for use in assessing the dose-response relationship for arsenic-induced cancer.”
(NRC, p. 300). In chapters 2 and 10, the NRC subcommittee reviewed the strengths
and limitations of the Taiwanese data. The NRC subcommittee made particular note
of the fact that epidemiological studies in Chile and Argentina have observed ar-
senic-related risks of lung and bladder cancer of the same magnitude as those re-
ported in the studies in Taiwan at comparable levels of exposure (NRC, p 292). This
finding lends support to the scientific validity and generalizability of the Taiwanese
data. By virtue of its considerable discussion on dose-response modeling using the
Taiwanese data-set, the NRC subcommittee, in my opinion, clearly envisioned that
EPA could further utilize this dataset in its assessment of health risk at lower lev-
els of arsenic exposure. However, it should be emphasized that the NRC sub-
committee did not base its concerns on the health risks of arsenic exposure at the
current MCL of 50 ppb solely on dose-response modeling using the Taiwanese data.
The NRC subcommittee noted that the margin of exposure between the current
MCL of 50 ppb and levels of exposure associated with an observed risk of death
from arsenic induced cancer in the Taiwanese, Chilean, and Argentine studies was
less than 10 fold. The NRC subcommittee also noted that “In vitro studies of the
genotoxic effect of submicromolar concentrations of arsenite on human and animal
cells, and one study of bladder cell micronuclei in humans with arsenic concentra-
tions of 57 to 137 ug/L in urine indicate that perturbations in cellular function re-
lated to plausible modes of carcinogenesis might be operating at arsenic exposure
concentrations associated with the current MCL.” (NRC, p 300).

Question 2. What arsenic level do you believe the existing science supports?

Response. The NRC subcommittee was not asked to recommend a specific new
MCL for arsenic, nor did it do so in its report. However, in its concluding chapter
on Risk Characterization, the NRC subcommittee addressed implications of the
available human epidemiological data regarding the potential human cancer risk as-
sociated with the current MCL of 50 ppb. The report stated, “Considering the data
on bladder and lung cancer in both sexes noted in the studies in Chapter 4, a simi-
lar approach for all cancers could easily result in a combined cancer risk [at the cur-
rent MCL of 50 ppb] on the order of 1 in 100.” (NRC, p 301).

The NRC subcommittee assessed the available scientific evidence, and did not find
a scientific basis for EPA to depart from the default assumption of linearity in ex-
trapolating cancer risk from arsenic exposure. Based on EPA’S 1996 document,
“Proposed Guidelines for Carcinogen Risk Assessment,” EPA’s criteria for aban-
doning the default assumption of linearity have not been met. As such, given that
the lifetime cancer risk at the current MCL of 50 ppb could be on the order of 1
in 100, (and that the observed lifetime cancer risk in a Chilean population con-
suming drinking water of 500 ppb was 1 in 10, per Smith et al, 1998), the cancer
risk at EPA’s new proposed MCL of 5 ppb could be on the order of 1 in 1000. This
exceeds by at least one order of magnitude the lifetime cancer risks of 1 in 10,000
to 1 in 1,000,000 that EPA has traditionally accepted as protective of the public
health. Therefore, in my opinion, the existing science supports lowering the MCL
to the lowest feasible level, namely 3 ppb, if the only considerations are a desire
to be protective of the public health in a manner consistent with EPA’S overall
science policy.

Question 3. How does a 5 ppb level of exposure compare to dietary or organic [sic]
exposures?

Response. The NRC subcommittee referred to a study by Tao and Bolger (1998)
that estimated daily dietary exposure to arsenic for the US population. (NRC p 47).
The NRC subcommittee report stated, . . . if water contains 5 ug/L of arsenic and
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2 L per day is consumed, the contribution of inorganic arsenic from diet and water
are comparable.” (emphasis added).

On the premise that the submitted question is also inquiring about dietary expo-
sure to organic arsenic, it should be noted that the study cited above assumes that
the arsenic in seafood consists 10 percent of inorganic forms and 90 percent of or-
ganic forms. Because the average American diet is estimated to include some sea-
food, total arsenic consumption (sum of inorganic and organic), is expected to exceed
intake of inorganic arsenic intake alone.

Question 4. Do you believe that a linear application of the existing data on arsenic
exposure levels is appropriate or do you believe it is likely that a threshold exists
below which no adverse effects occur?

Response. The NRC subcommittee report stated, “In light of all the uncertainties
on mode of action, the current evidence does not meet EPA’S stated criteria (EPA
1996) for departure from the default assumption of linearity in this range of ex-
trapolation.” (NRC, p 300). The range of extrapolation referred to was between the
level of arsenic in drinking water associated with observed increases in cancer and
the current MCL of 50 ppb.

The NRC subcommittee stated, “For arsenic carcinogenicity, the mode of action
has not been established, but the several modes of action that are considered plau-
sible (namely, indirect mechanisms of mutagenicity) would lead to a sublinear dose-
response curve at some point below the point at which a significant increase in tu-
mors is observed.” (NRC p. 206; emphasis added). However, the committee found no
evidence that the “point” where the dose-response might become nonlinear occurs
between the current MCL of 50 ppb and the proposed MCL of 5 ppb. Moreover, the
subcommittee noted, “Because a specific mode (or modes) of action has not yet been
identified, it is prudent not to rule out the possibility of a linear response.” The NRC
subcommittee could not identify a threshold for arsenic exposure below which no
cancer risk exists. I therefore consider it appropriate that EPA adhered to the de-
fault assumption of linearity in developing a revised MCL.

RESPONSES BY MICHAEL J. KOSNETT TO ADDITIONAL QUESTIONS
FROM SENATOR SMITH

Question 1. How comfortable are you with the science that was used for EPA’S
proposed rule compared to other proposed standards, such as the radon rule?

Response. The NRC subcommittee did not compare the state of the science avail-
able to rulemakers for arsenic to that available to rulemakers for other toxic sub-
stances, such as radon.

It is my understanding that the radon rule, like the arsenic rule, has been based
in part on estimating the human cancer risk at low environmental levels by extrapo-
lating observed human cancer risks at higher exposure levels. However, in the case
of arsenic, the range of extrapolation is smaller than has been the case for radon.

The body of scientific knowledge available to EPA in reaching a decision to lower
the arsenic MCL is extensive. In addition to the material summarized in the NRC
report, EPA now has available several very recent human epidemiological studies
(from Chile, Finland, and Utah), that have provided additional health risk data. In
particular, EPA now has available the new case-control study by Ferreccio C et al,
Lung cancer and arsenic concentrations in drinking water in Chile, Epidemiology,
2000, in press, that supports an arsenic-related lung cancer risk as high or higher
than estimated from the studies in Taiwan. Unlike regulations that are based large-
ly on findings of animal studies, the health risks from arsenic have been dem-
onstrated in human populations. The data base includes several epidemiological
studies in different countries demonstrating an observed human cancer risk from ar-
senic ingestion at levels of exposure that are only one order of magnitude above the
current MCL. In addition, in vitro (laboratory) studies have demonstrated a cellular
effect arsenic on functions related to plausible carcinogenic modes of action at con-
centrations that are relevant to the current MCL. Although human arsenic metabo-
lism has been the subject of many studies, none have established the presence of
detoxification mechanisms or other in vivo factors that would mitigate or prevent
a neoplastic effect at the current MCL of 50 ppb, or for that matter at 5 ppb.

In my opinion, the quality and quantity of the available scientific data provides
a sufficient scientific basis for EPA’S recommended revision in the arsenic MCL.

Question 2. Did NRC find a clear link between low levels of arsenic and adverse
health effects?

Response. The NRC subcommittee reported that, “No human studies of sufficient
statistical power or scope have examined whether consumption of arsenic in drink-
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ing water at the current MCL (approximately 0.001 mg/kg per day) results in an
increased incidence of cancer or noncancer effects.” (NRC, p 299). The NRC sub-
committee took note of several studies that observed very high human risks of fatal
bladder and lung cancer at levels of arsenic exposure that were less than or equal
to 1 order of magnitude above the current MCL of 50 ppb, and less than or equal
to 2 orders of magnitude above the proposed MCL of 5 ppb. The NRC subcommittee
documented a number of noncancer effects of arsenic that have been associated with
levels of human exposure less than or equal to one order of magnitude above the
current MCL. As has been noted previously, the NRC subcommittee also reported
that “In vitro studies of the genotoxic effect of submicromolar concentrations of
arsenite on human and animal cells, and one study of bladder cell micronuclei in
humans with arsenic concentrations of 57 to 137 ug/L in urine indicate that pertur-
bations in cellular function related to plausible modes of carcinogenesis might be op-
eratin)g at arsenic exposure concentrations associated with the current MCL.” (NRC,
p 300).

STATEMENT OF DR. J. WILLIAM HIRZY, NATIONAL TREASURY EMPLOYEES UNION
CHAPTER 280

Good morning Mr. Chairman and Members of the subcommittee. I appreciate the
opportunity to appear before this subcommittee to present the views of the union,
o{. which I am a Vice-President, on the subject of fluoridation of public water sup-
plies.

Our union is comprised of and represents the professional employees at the head-
quarters location of the U.S. Environmental Protection Agency in Washington D.C.
Our members include toxicologists, biologists, chemists, engineers, lawyers and oth-
ers defined by law as “professionals.” The work we do includes evaluation of toxicity,
exposure and economic information for management’s use in formulating public
health and environmental protection policy.

I am not here as a representative of EPA, but rather as a representative of EPA
headquarters professional employees, through their duly elected labor union. The
union first got involved in this issue in 1985 as a matter of professional ethics. In
1997 W}f most recently voted to oppose fluoridation. Our opposition has strengthened
since then.

Summary of Recommendations

1) We ask that you order an independent review of a cancer bioassay previously
mandated by Congressional committee and subsequently performed by Battelle Me-
morial Institute with appropriate blinding and instructions that all reviewer’s inde-
pendent determinations be reported to this committee.

2) We ask that you order that the two waste products of the fertilizer industry
that are now used in 90 percent of fluoridation programs, for which EPA states they
are not able to identify any chronic studies, be used in any future toxicity studies,
rather than a substitute chemical. Further, since Federal agencies are actively advo-
cating that each man woman and child drink, eat and bathe in these chemicals,
silicofluorides should be placed at the head of the list for establishing a MCL that
complies with the Safe Drinking Water Act. This means that the MCL be protective
of the most sensitive of our population, including infants, with an appropriate mar-
gin of safety for ingestion over an entire lifetime.

3) We ask that you order an epidemiology study comparing children with dental
fluorosis to those not displaying overdose during growth and development years for
behavioral and other disorders.

4) We ask that you convene a joint Congressional Committee to give the only sub-
stance that is being mandated for ingestion throughout this country the full hearing
that it deserves.

National Review of Fluoridation

The subcommittee’s hearing today can only begin to get at the issues surrounding
the policy of water fluoridation in the United States, a massive experiment that has
been run on the American public, without informed consent, for over 50 years. The
last Congressional hearings on this subject were held in 1977. Much knowledge has
been gained in the intervening years. It is high time for a national review of this
policy by a Joint Select Committee of Congress. New hearings should explore, at
minimum, these points:

¢ 1) excessive and un-controlled fluoride exposures;

e 2) altered findings of a cancer bioassay;

¢ 3) the results and implications of recent brain effects research;

¢ 4) the “protected pollutant” status of fluoride within EPA;
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¢ 5) the altered recommendations to EPA of a 1983 Surgeon General’s Panel on
fluoride;

¢ 6) the results of a fifty-year experiment on fluoridation in two New York com-
munities;

e 7) the findings of fact in three landmark lawsuits since 1978;

¢ 8) the findings and implications of recent research linking the predominant
fluoridation chemical with elevated blood-lead levels in children and anti-social be-
havior; and

¢ 9) changing views among dental researchers on the efficacy of water fluorida-
tion

Fluoride Exposures Are Excessive and Un-controlled

According to a study by the National Institute of Dental Research, 66 percent of
America’s children in fluoridated communities show the visible sign of over-exposure
and fluoride toxicity, dental fluorosis.® That result is from a survey done in the mid-
1980’s and the figure today is undoubtedly much higher.

Centers for Disease Control and EPA claim that dental fluorosis is only a “cos-
metic” effect. God did not create humans with fluorosed teeth. That effect occurs
when children ingest more fluoride than their bodies can handle with the metabolic
processes we were born with, and their teeth are damaged as a result. And not only
their teeth. Children’s bones and other tissues, as well as their developing teeth are
accumulating too much fluoride. We can see the effect on teeth. Few researchers,
if any, are looking for the effects of excessive fluoride exposure on bone and other
tissues in American children. What has been reported so far in this connection is
disturbing. One example is epidemiological evidence 2 showing elevated bone cancer
in young men related to consumption of fluoridated drinking water.

Without trying to ascribe a cause and effect relationship beforehand, we do know
that American children in large numbers are afflicted with hyperactivity-attention
deficit disorder, that autism seems to be on the rise, that bone fractures in young
athletes and military personnel are on the rise, that earlier onset of puberty in
young women is occurring. There are biologically plausible mechanisms described in
peer-reviewed research on fluoride that can link some of these effects to fluoride ex-
posures.3 4 5 6 Considering the economic and human costs of these conditions, we
believe that Congress should order epidemiology studies that use dental fluorosis as
an index of exposure to determine if there are links between such effects and fluo-
ride over-exposure.

In the interim, while this epidemiology is conducted, we believe that a national
moratorium on water fluoridation should be instituted. There will be a hue and cry
from some quarters, predicting increased dental caries, but Europe has about the
same rate of dental caries as the U.S.7 and most European countries do not fluori-
date.® I am submitting letters from European and Asian authorities on this point.
There are studies in the U.S. of localities that have interrupted fluoridation with
no discernable increase in dental caries rates.® And people who want the freedom
of choice to continue to ingest fluoride can do so by other means.

1Dental caries and dental fluorosis at varying water fluoride concentrations. Heller, K.E,
Eklund, S.A. and Burt, B.A. J. Pub. Health Dent. 57 136—43 (1997).

2A Drief report on the association of drinking water fluoridation and the incidence of
osteosarcoma among young males. Cohn, P.D. New Jersey Department of Health (1992).

Time trends for bone and joint cancers and osteosarcomas in the Surveillance, Epidemiology
and End Results (SEER) Program. National Cancer Institute. In: Review of fluoride: benefits
and risks. Department of Health and Human Services. 1991: F1-F7.

3 Neurotoxicity of sodium fluoride in rats. Mullenix, P.J., Denbesten, P.K., Schunior, A. and
Kernan, W.J. Neurotoxicol. Teratol. 17 169-177 (1995)

4 Fluoride and bone—quantity versus quality [editorial] N. Engl. J. Med. 322 845-6 (1990)

Summary of workshop on drinking water fluoride influence on hip fracture and bone health.
Gordon, S.L. and Corbin, S.B. Natl. Inst. Health. April 10, 1991.

( 5Ef‘)fect of fluoride on the physiology of the pineal gland. Luke, J.A. Caries Research 28 204
1994).

6 Newburgh-Kingston caries-fluorine study XIII. Pediatric findings after 10 years. Schlesinger,
E.R., Overton, D.E., Chase, H.C., and Cantwell, K.T. JADA 52 296-306 (1956).

7WHO oral health country/area profile programme. Department of Non-Communicable Dis-
eases Surveillance/Oral Health. WHO Collaborating Centre, Malmo University, Sweden. URL:
www.whocollab.odont.lu.se/countriesalphab.html

8 Letters from government authorities in response to inquiries on fluoridation status by E.
Albright. Eugene Albright: contact through J. W. Hirzy, P.O. Box 76082, Washington, D.C.
20013.

9The effects of a break in water fluoridation on the development of dental caries and fluorosis.
Burt B.A., Keels ., Heller KE. J. Dent. Res. 2000 Feb;79(2):761-9.
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Cancer Bioassay Findings

In 1990, the results of the National Toxicology Program cancer bioassay on so-
dium fluoride were published,? the initial findings of which would have ended fluo-
ridation. But a special commission was hastily convened to review the findings, re-
sulting in the salvation of fluoridation through systematic down-grading of the evi-
dence of carcinogenicity. The final, published version of the NTP report says that
there is, “equivocal evidence of carcinogenicity in male rats,” changed from “clear
evidence of carcinogenicity in male rats.”

The change prompted Dr. William Marcus, who was then Senior Science Adviser
and Toxicologist in the Office of Drinking Water, to blow the whistle about the
issue, which led to his firing by EPA. Dr. Marcus sued EPA, won his case and was
reinstated with back pay, benefits and compensatory damages. I am submitting ma-
terial from Dr. Marcus to the subcommittee dealing with the cancer and
neurotoxicity risks posed by fluoridation.

We believe the subcommittee should call for an independent review of the tumor
slides from the bioassay, as was called for by Dr. Marcus, with the results to be
presented in a hearing before a Select Committee of the Congress. The scientists
who conducted the original study, the original reviewers of the study, and the “re-
view commission” members should be called, and an explanation given for the
changed findings.

Brain Effects Research

Since 1994 there have been six publications that link fluoride exposure to direct
adverse effects on the brain. Two epidemiology studies from China indicate depres-
sion of 1.Q. in children. ! 12 Another paper (see footnote 3 above) shows a link be-
tween prenatal exposure of animals to fluoride and subsequent birth of off-spring
which are hyperactive throughout life. A 1998 paper shows brain and kidney dam-
age in animals given the “optimal” dosage of fluoride, viz. one part per million. 13
And another 14 shows decreased levels of a key substance in the brain that may ex-
plain the results in the other paper from that journal. Another publication (see foot-
note 5 above) links fluoride dosing to adverse effects on the brain’s pineal gland and
pre-mature onset of sexual maturity in animals. Earlier onset of menstruation of
g‘ibrls in fluoridated Newburg, New York has also been reported (see footnote 6
above).

Given the national concern over incidence of attention deficit-hyperactivity dis-
order and autism in our children, we believe that the authors of these studies
should be called before a Select Committee, along with those who have critiqued
their studies, so the American public and the Congress can understand the implica-
tions of this work.

Fluoride as a Protected Pollutant

The classic example of EPA’s protective treatment of this substance, recognized
the world over and in the U.S. before the linguistic de-toxification campaign of the
1940’s and 1950’s as a major environmental pollutant, is the 1983 statement by
EPA’s then Deputy Assistant Administrator for Water, Rebecca Hanmer, 15 that
EPA views the use of hydrofluosilicic acid recovered from the waste stream of phos-
phate fertilizer manufacture as,

. an ideal solution to a long standing problem. By recovering by-product fluo-
silicic acid (sic) from fertilizer manufacturing, water and air pollution are mini-
mized, and water authorities have a low-cost source of fluoride. . . ”

In other words, the solution to pollution is dilution, as long as the pollutant is
dumped straight into drinking water systems and not into rivers or the atmosphere.
I am submitting a copy of her letter.

10 Toxicology and carcinogenesis studies of sodium fluoride in F344/N rats and B6C3F1 mice.
NTP Report No. 393 (1991).

11 Effect of high fluoride water supply on children’s intelligence. Zhao, L.B., Liang, G.H.,
Zhang, D.N., and Wu, X.R. Fluoride 29 190-192 (1996).

12. Effect of fluoride exposure on intelligence in children. Li, X.S., Zhi, J.L., and Gao, R.O.
Fluoride 28 (1995).

13 Chronic administration of aluminum-fluoride or sodium-fluoride to rats in drinking water:
alterations in neuronal and cerebrovascular integrity. Varner, J.A., Jensen, K.F., Horvath, W.
And Isaacson, R.L. Brain Research 784 284-298 (1998).

14Influence of chronic fluorosis on membrane lipids in rat brain. Z.Z. Guan, Y.N. Wang, K.Q.
Xijao, D.Y. Dai, Y.H. Chen, J.L. Liu, P. Sindelar and G. Dallner, Neurotoxicology and Teratology
20 537-542 (1998).

15 Letter from Rebecca Hanmer, Deputy Assistant Administrator for Water, to Leslie Russell
re: EPA view on use of by-product fluosilicic (sic) acid as low cost source of fluoride to water
authorities. March 30, 1983.
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Other Federal entities are also protective of fluoride. Congressman Calvert of the
House Science Committee has sent letters of inquiry to EPA and other Federal enti-
ties on the matter of fluoride, answers to which have not yet been received.

We believe that EPA and other Federal officials should be called to testify on the
manner in which fluoride has been protected. The union will be happy to assist the
Congress in identifying targets for an inquiry. For instance, hydrofluosilicic acid
does not appear on the Toxic Release Inventory list of chemicals, and there is a re-
markable discrepancy among the Maximum Contaminant Levels for fluoride, ar-
senic and lead, given the relative toxicities of these substances. Surgeon General’s
Panel on Fluoride We believe that EPA staff and managers should be called to tes-
tify, along with members of the 1983 Surgeon General’s panel and officials of the
Department of Human Services, to explain how the original recommendations of the
Surgeon General’s panel 16 were altered to allow EPA to set otherwise unjustifiable
drinking water standards for fluoride.

Kingston and Newburg, New York Results

In 1998, the results of a fifty-year fluoridation experiment involving Kingston,
New York (un-fluoridated) and Newburg, New York (fluoridated) were published. 17
In summary, there is no overall significant difference in rates of dental decay in
children in the two cities, but children in the fluoridated city show significantly
higher rates of dental fluorosis than children in the un-fluoridated city.

We believe that the authors of this study and representatives of the Centers For
Disease Control and EPA should be called before a Select Committee to explain the
increase in dental fluorosis among American children and the implications of that
increase for skeletal and other effects as the children mature, including bone cancer,
stress fractures and arthritis.

Findings of Fact by Judges

In three landmark cases adjudicated since 1978 in Pennsylvania, Illinois and
Texas, 18 judges with no interest except finding fact and administering justice heard
prolonged testimony from proponents and opponents of fluoridation and made dis-
passionate findings of fact. I cite one such instance here.

In November, 1978, Judge John Flaherty, now Chief Justice of the Supreme Court
of Pennsylvania, issued findings in the case, Aitkenhead v. Borough of West View,
tried before him in the Allegheny Court of Common Pleas. Testimony in the case
filled 2800 transcript pages and fully elucidated the benefits and risks of water fluo-
ridation as understood in 1978. Judge Flaherty issued an injunction against fluori-
dation in the case, but the injunction was overturned on jurisdictional grounds. His
findings of fact were not disturbed by appellate action. Judge Flaherty, in a July,
1979 letter to the Mayor of Aukland New Zealand wrote the following about the
case:

“In my view, the evidence is quite convincing that the addition of sodium fluoride
to the public water supply at one part per million is extremely deleterious to the
human body, and, a review of the evidence will disclose that there was no con-
vincing evidence to the contrary. . .

“Prior to hearing this case, I gave the matter of fluoridation little, if any, thought,
but I received quite an education, and noted that the proponents of fluoridation do
nothing more than try to impune (sic) the objectivity of those who oppose fluorida-
tion.”

In the Illinois decision, Judge Ronald Niemann concludes: “This record is barren
of any credible and reputable scientific epidemiological studies and or analysis of
statistical data which would support the Illinois Legislature’s determination that
fluoridation of the water supplies is both a safe and effective means of promoting
public health.”

Judge Anthony Farris in Texas found: “[That] the artificial fluoridation of public
water supplies, such as contemplated by {Houston} City ordinance No. 80—2530 may
cause or contribute to the cause of cancer, genetic damage, intolerant reactions, and
chronic toxicity, including dental mottling, in man; that the said artificial fluorida-
tion may aggravate malnutrition and existing illness in man; and that the value of
said artificial fluoridation is in some doubt as to reduction of tooth decay in man.”

16 Transcript of proceedings—Surgeon General’s (Koop) ad hoc committee on non-dental effects
of fluoride. April 18-19, 1983. National Institutes of Health. Bethesda, MD.

17 Recommendations for fluoride use in children. Kumar, J.V. and Green, E.L.. New York State
Dent. J. (1998) 40—47.

18 Highlights in North American litigation during the twentieth century on artificial fluorida-
tion of public water supplies. Graham, J.R. and Morin, P. Journal of Land Use and Environ-
mental Law 14 195-248 (Spring 1999) Florida State University College of Law.
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The significance of Judge Flaherty’s statement and his and the other two judges’
findings of fact is this: proponents of fluoridation are fond of reciting endorsement
statements by authorities, such as those by CDC and the American Dental Associa-
tion, both of which have long-standing commitments that are hard if not impossible
to recant, on the safety and efficacy of fluoridation. Now come three truly inde-
pendent servants of justice, the judges in these three cases, and they find that fluo-
ridation of water supplies is not justified.

Proponents of fluoridation are absolutely right about one thing: there is no real
controversy about fluoridation when the facts are heard by an open mind.

I am submitting a copy of the excerpted letter from Judge Flaherty and another
letter referenced in it that was sent to Judge Flaherty by Dr. Peter Sammartino,
then Chancellor of Fairleigh Dickenson University. I am also submitting a reprint
copy of an article in the Spring 1999 issue of the Florida State University Journal
of Land Use and Environmental Law by Jack Graham and Dr. Pierre Morin, titled
“Highlights in North American Litigation During the Twentieth Century on Artifi-
cial Fluoridation of Public Water. Mr. Graham was chief litigator in the case before
Judge Flaherty and in the other two cases (in Illinois and Texas).

We believe that Mr. Graham should be called before a Select Committee along
with, if appropriate, the judges in these three cases who could relate their experi-
ence as trial judges in these cases.

Hydrofluosilicic Acid

There are no chronic toxicity data on the predominant chemical, hydrofluosilicic
acid and its sodium salt, used to fluoridate American communities. Newly published
studies 19 indicate a link between use of these chemicals and elevated level of lead
in children’s blood and anti-social behavior. Material from the authors of these stud-
ies has been submitted by them independently.

We believe the authors of these papers and their critics should be called before
a Select Committee to explain to you and the American people what these papers
mean for continuation of the policy of fluoridation.

Changing Views on Efficacy and Risk

In recent years, two prominent dental researchers who were leaders of the pro-
fluoridation movement announced reversals of their former positions because they
concluded that water fluoridation is not an effective means of reducing dental caries
and that it poses serious risks to human health. The late Dr. John Colquhoun was
Principal Dental Officer of Aukland, New Zealand, and he published his reasons for
changing sides in 1997.20 In 1999, Dr. Hardy Limeback, Head of Preventive Den-
tistry, University of Toronto, announced his change of views, then published a state-
ment 2! dated April 2000. I am submitting a copy of Dr. Limeback’s publications.

We believe that Dr. Limeback, along with fluoridation proponents who have not
changed their minds, such as Drs. Ernest Newbrun and Herschel Horowitz, should
be called before a Select Committee to testify on the reasons for their respective po-
sitions.

Thank you for you consideration, and I will be happy to take questions.

19Water treatment with silicofluorides and lead toxicity. Masters, R.D. and Coplan, M.J. In-
tern. J. Environ. Studies 56 435-49 (1999).

20 Why I changed my mind about water fluoridation. Colquhoun, J. Perspectives in Biol. And
Medicine 41 1-16 (1997).

21 Letter. Limeback, H. April 2000. Faculty of Dentistry, University of Toronto.
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Relative Toxicity
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1 Practically nontoxic
2 Slightly toxic
3 Moderately toxic

From Robert €. Gosselin et al., Clinical Toxicoiogy of Commercial

Products, 5th ed., 1984,

4 Very toxic
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5 Extremely toxic

6 Super toxic
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Mister
Eugene Albright

429 Washington Rd.
North Versailles

PA 15137-1956
USA

Dear Mister Albright,

147

Osterrelchische Vereinigung
tir das
Gas- und Wasserfach
VGW

ovG
Schubertring 14, Postfach 26
A-1015 Wien
Tel. +43/1/513 15 88-0*
Fax +43/1/513 15 88-25
email: into@fv-ovgw.or.at
Internet: www.ovgw.at

Wien, am 2000-02-17

referring to your letter dated 5.2.2000 we allow us to inform you that toxic fluorides have never been added

to the public water supplies in Austria.

If you need further information about the public water supply in Austria please do not hesitate to contact us

again.

Kind regards

C&é’ -
i-A. Dipl-HTL-Ing M. Eisenhut
Head of Water Department

Sachbearbeiter
Dipl-HTL-Ing M. Eisenhut
Tel.: +43/1/513 15 88/19
eisenhut@tv-ovgw.or.at

OVR0201189. UID ATU37166106
F iwassantempuaibright doc
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Brussels, February 28, 2000

Mr. Eugene Albright

429 Washington Road
N.Versailles, PA 15137-1956
USA

o/ref: CL/046:

Re: Fluoridation of drinking Water

Your letter of February 20, 2000

Dear Sir,

Thank you for your very kind letter and your statements about fluoridation
of drinking water.

I can fully confirm your information about the fact that this water treatment
has never been of use in Belgium and will never be (we hope s0) into the
future.

The main reason for that is the fundamental position of the drinking water
sector that it is not its task to deliver medicinal treatment to people. This is
the sole responsibility of health services. Persons needing an addition of
fluoride to their diet must take specific medicine prescribed by their doctor, -
taking into account also other sources like foodstuff, tooth cleaning cream
and so on.

Yours truly,

Chr. LEGROS
Directeur

BELGAQUA: Rue Colonel Bourg, 127 - BE 1140 Brussels
Tél: +322/ 706 40 90 - Fax: +322/ 706 40 99 - Email: info@belgaqua.be
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P ANRIEME DA

MINISTRY OF HEALTH PEOPLE’'S REPUBLIC OF CHINA

AEERXEEISAER 1S 100044
1 NANLU, XIZHIMENWAL, XICHENG DISTRICT, BEIJING, CHINA

Mr. Eugene Albright

429 Washingtong Road

North Versailles, PA 15137-195C
USA

March 1, 2000
Dear Mr. Albright,

Thank you for your letter dated February '8, 2000 with regard to the current situation
of fluoridation in China.

Having consulted with the Ministry of Construction, we would like to inform you that
it is not allowed to add fluorides into public drinking water in accordance with the
regulations of the Hygiene Standard of Public Drinking Water in China.

We hope that the answer fits into your question and please do not hesitate to contact
us for more queries.

With best regards,

Sincerely yours,

Gao Xishui N ?L'Q )*?

Deputy Director General

Department of International Cooperation
Ministry of Health, China

Fax: +86 10 6879 2295
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RorvaL DANISH EMBASSY

Washington, D.C..

Mr. Eugene Albright 3200 Whirchaven Strect, N.W.
429 Washington Road Washington, D.C. 20008

North Versailles, PA 15137-195C

Inclosure

Phone (202) 234 4300

Fax (202) 328 1470

c-mail: wasamb@wasamb.um.dk
hrep:/ /www.denmarkemb.org

tile

22 December, 1999

Dear Mr. Albright,
Thank you very much for your interest in Danish affairs.

First of all, please excuse us for not responding to your request until
now.

We are pleased to inform you that according to the Danish Ministry of
Environment and Energy, toxic fluorides have never been added to the
public water supplies in Denmark. Consequently, no Danish city has ever
been fluoddated.

We sincerely hope this answers your questions. Should you have any
further questions concerning Danish environmental affairs I advice you
to contact the Information Centre of the Ministry of Environment and
Energy (Lzderstrzde 1-3; 1201 Copenhagen K; Denmark). For any
other information concerning Denmark please do not hesitate to contact
us again.
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Nyt fra
miljgstyrelsen

The background is that the National Agency of Environmental

Protection in a lett Special lssue
er of 3rd January 1977 recommended the February 1977

Minister not to permit fluoridation of drinking water in

Denmark. The recommendation of the Agency is among other things

based upon the fact that a number of questions on human health

and environment are not and hardly can be clarified.

- Fluoridation of
drinking water

In his answer 6f 5th January 1977 to a question from the
Committee on fluoridation of drinking water, the Minister

for the Environment, Helge Nielsen, stated that in his opinion
the power conferred by section 48 of the Water Supply Act should
not be used to allow the addition of fluoride to drinking water.

miljestyreisen - Kampmannsgade 1 - 1604 Kebenhavn V - Tif. (01) 148310
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HELSINKI
WATER

Water Treatment
Juha Ham3ldinen/ASa February 7, 2000

Mr. Eugene Albright

429 Washington Road
North Versailies, PA. 15137
USA

Dear Sir,

In Finland, as far as we know only Kuopio, a city of about 50,000 inhabitants in eastern
Central Finland, has actually practised fluoridation of municipal drinking water from approx-
imately 1970 to 1990. The level was adjusted to 1.2 ppm in treated water. However, fluorida-
tion was discontinued because the inhabitants were against the practice. No harmful effects
were found in general, although some special groups of water users may have suffered
some inconvenience. Also, people realised they can take fluoride as pills.

In Finland, taking fluoride pills has been the common practice and the method advised for
children by (who eise!) the Finnish Dentists' Association in 1995. This recommendation was
based on 32 references from the western world in 1980-1995, showing that fluoride does
help to prevent or limit dental caries.

However, we do not favor or recommend fluoridation of drinking water. There are better
ways of providing the fluoride our teeth need.

{,irierely yours,
S

Paavo Poteri
Acting Managing Director
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@ BUNDESMINISTERIUM FUR GESUNDHEIT

4166364

Geschifis (Be allen A bitte angeben) Bonn, den 11. Februar 2000
Tei.: (0228) 941-4160 oder 9410
Postanschrift Bundesministerium ir Gesundhett - 53108 Bonn Fax: (0228) 941-4967 oder 9414900

Mr. Eugene Albright

429 Washington Rpoad
North Versailles, PA 15137
USA

Dear Mr. Albright,
this s in reply to your inquiry regarding fluoridation of drinking water in Germany.
In the Federal Republik of Germany the drinking water is not fluoridated.

In the former Democratic Republik of Germany (DDR) in several districts the drinking water was
fluoridated but after the unification of both German states in 1890 fluoridation was stopped.

In the Federal Republik of Germany there was in about 1952 a drinking water fluoridation expe-
riment. But it was stopped after one or two years,

Yours sincerely

el Qoom
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Hauptgeschaftstithrung DVGw

Mr
Eugene Aibright

429 Washington Road

North Versailles, PA, 15137/L/37‘9

26 April 2000
Md/St
T - 653

Drinking water fluoridation
Dear Mr. Albright,

Thank you for your information on your activities concerning the fluoridation of drinking water.
The DVGW is the technical and scientific association on gas and water of Germany (s. atta-
ched flyer). The address you first tried to reach near Frankfurt (in Eschborn) is the old address
of DVGW, so you reached the right organisation with help of E.H. Schickedanz from the Ger-
man embassy.

Coming to drinking water fluoridation we fully agree with the Belgian opinion pointed out in
the copy of a letter dated 28 February 2000 you kindly made available to us. You will find all
information in the attached DVGW-Water-information No. 34 E. The original version in Ger-
man language is also attached. Fortunately no government of the ,Ldnder* made use of its
right to allow fluoridation. The information is dated 1992, but we still fully agree with this sta-
tement.

| hope this information will be of any use for you.
Yours sincerely,

DVGW Central Office
Department Water Resources/Water Quality

ﬁ/ujﬂ/ % ol
Dr. Birgit Mendel
Technical Manager
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Edition 8/92
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.
DVGW

Information

DVGW Statement on the
Fluoridation of Drinking Water

Recent events nhave caused the DVGW to
review its 1974 statement on the fluoridation of
drinking water and to publish an updated ver-
sion.

Fluoridated drinking water has been available
since the end of the sixties to consumers in
several cities in the former GDR, including
Chemnitz, Magdeburg and Erfurt. The legal
basis for this was the Second Implementing
Regulation of the "Ordinance Regulating the
Hygienic Monitoring of Central Water Supply
Systems - Hygienic Monitoring of Drinking
Water Fluoridation” (Law Gazette of the GDR,
Part i1, 1970, 659). Due to the transitional regu-
lations of Dec. 18, 1990 implementing EC law
(Federal Law Gazette 1, 1990, 2915-29286)
drinking water continued to be supplied under
the old law in the territory of the former GDR
until Dec. 31, 1992,

The addition of fluoride to drinking water in the
old federal Lander is addressed in Section 37
para 2 no. 5 of the Act on the general reform of
food legislation (Act on food and materials
coming into contact with food — Lebensmittel-
und Bedarfsgegenstandegesetz, LMBG) of
1974 (Federal Law Gazette, Part |, 1974, 1945-
1966). According to this law, the "addition of
fluorides to drinking water to prevent caries”
may be permitted upon request in individual
cases as an exception to the legal provisions if
the facts justify the assumption that there are
no health risks. The Land governments are
authorized to regulate the conditions and the
procedure for such exceptions more precisely
in statutory rules and orders. The governments
of the L&nder include appropriate authorities

responsible for the approvai of such excep-
tions.

Since the effective date of the LMBG on Jan. -,
1975, no Land government has laid down such
statutory rules and orders.

After the water supply companies in the new
federal Lander ceased the practice of adding
fluorides to drinking water, relevant professio-
nal bodies have expressed the fear that this
could result in an increase in the incidence-of
caries.

Therefore the DVGW feels bound to publish a
new statement, even though there is no new
basic evidence since ‘he mid-seventies that
would induce the DVGW to revise its position
as stated at that time. Two comprehensive
studies of the literature illustrate this. These
studies assess scientific publications on the
subject of drinking water fluoridation over the
last fifteen years.

These studies of the literature will be included
in the DVGW series of publications on water for
the information of water supply companies and
specialists in the papulation.

The position of the DVGW concerning drinking
water fluoridation is as follows:

1. Drinking water is a food. It is the duty of
water companies to supply arinking water
that meets all requirements of a food. This
means that drinking water must be of such a
quaiity that there are no known adverse
health effects resulting from its consumption
or use.
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v
DVGW

intormat:on

Compliance with DIN 2000 and the Drinking
Water Ordinance guarantee this.

It is not the task of water supply companies
to add substances to drinking water intended
as prophylactics against illness not caused
by drinking water.

The DVGW therefore is against the addi-
tion of fluorides to drinking water.

. Caries is not the manifestation of a fluoride
deficiency, but is the result of a generally
false nutrition and inefficient dental hygiene.
Unwholesome habits resulting in caries are
not eliminated by the fluoridation of drinking
water; on the contrary, they are promoted.

. The suggested optimal fluoride concentration
of 1 mg per litre is very close to the dose
with wnich long term detrimental effects in
people cannot be excluded. The limit of fiuo-
ride as specified in the Drinking Water Ordi-
nance is 1,5 mg per litre.

The very small difference between the con-
centration regarded as beneficial as a pro-
‘phylactic and the limit value in drinking
water cannot be justified in view of different
habits and therefore differing consumption of
drinking water and the uncontroiled intake of

fluorides from other sources. The safety of a
lifelong accumulation of fluoride in the
human body as a result of increased intake
is disputed in medical science throughout
the world.

. Less than 1 per cent of the fluoride con-

tained in drinking water would act as a
prophylactic. More than 99 per cent would
be discharged with waste water directly into
the environment. This additional fluoride
emission into waters is unacceptable for
ecological reasons.

. The consumer cannot avoid fluoridated

drinking water made available by public .
water supply. This mandatory intake of fluo-
ride violates the basic right to bodily free-
dom from injury and free development of
personality provided by the Basic Law of the
Federal Republic of Germany.

. Fluoride intake for the prevention of caries is

more effective with specific measures taken
by the individual than by fluoridation of
drinking water.

. An assessment of risks vs. benefits involving

both the health aspects and ecological con-
sequences justifies DVGW's rejection of the
fluoridation of drinking water.
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@

MINISTRY FOR ENVIRONMENT
REPUBLIC OF HUNGARY
Department for International Relations

Mr. Eugene Albright
429 Washington Road
North Versailles
Pa 15137
January 24, 2000

Dear Mr. Albright,

Thank you for your letter of January 12, 2000 requesting information on water
fluoridation in Hungary.

I kindly inform you that fluorides are not added to the water supplies in Hungary.
[n the early sixtieth one city /Szolnok/ was fluoridated but it was very soon stopped. The
reason for it was that some technical problems had emerged and so fluoridation did not seem
to be reasonable.

May [ wish you good health and the best for the year 2000 and a trip to Hungary as
well.

Best regards,

P

s -év ‘L:«'.(/,"\'“

Eszter Szévényi
Chief Counsellor
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FLUOROSIS RESEARCH & RURAL DEVELOPMENT FOUNDATION

C-103, Saransh, No. 34 Indraprastha Extention, Delhi — 110 092, India
Phone: Off. 272 5156, 273 1886, Resi. 272 6725, E-mail: susheela@ndf vsnl.net.in

Professor A.K. Susheela, Ph.D., F.A.Sc., FAM.S.
Programme Director

May 15, 2000

Mr Engene Albright
429, Washington Road
North Versailles
P.A15137-1956
USA

Dear Mr Albright,

This has reference to your letter dated Feb. 4.2000 addressed to the Ministry of Health
and Family Welfare, Nirman Bhawan, New Dethi — 110 011.

[ have been given a copy of your letter wherein, you have enquired about my address.
I wish to provide the information that you have sought, very briefly.

+ In India, there is no Fluoridation of drinking water, rather the Government is
removing fluoride (defluoridating) the water. Fluoride pollutes the water naturally;
fluoride arises from the geological crust.

Toothpaste: In India, we have two kinds of toothpaste available in the market.
(1) Labeled as Fluoridated — where there is deliberate addition of fluoride
and it may be as high as 2000 — 3000 ppm.
(2) Plain — where there is no label / mention of fluoride. But it contains
fluoride as high as 800 - 1000 ppm. The fluoride arises as a
contaminant from the raw material used by the manufacturer. The raw
materials used are talc, chalk, calcium carbonate etc.

In reality all Indian toothpastes contain fluoride.
In view of the above, and as we know that fluoride is injurious to heaith, the Government
- set-up a committee during late 1980s to review the issue and wanted to amend the Drugs

and cosmetic act of 1945, under which toothpaste is manufactured.

The Government introduced 3 stipulations in the Act, after several years of debate.
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Viz. 1. All manufacturers should indicate the fluoride content
in the paste on the carton / tube.

@' That children below 4 years should not use fluoridated
toothpaste as fluoride is injurious to health and that need to
be inscribed on the tube and carton.

3. The manufacturing and expiry date of toothpaste need to be
inscribed on the tube and carton.

The Draft Gazette notification was published during 1990; after 60 days the final
notification was to be published; instead the final Gazette notification appeared in 1992,
Then it was discovered that the 2™ stipulation ( O ] had disappeared and we are not
aware how that happened.

This was widely published by all news papers. The then Minister of Health and Family
Welfare had to give the details to a question raised in the Parliament. The Minister
appointed a committee to examine the issue and re-introduce the clause. Thereafter what
has happened is not known to us-be date.

We conduct training-cum-updates on Prevention of Fluorosis for Doctors, Public Health
Engineers, Health Workers and Grass-root Level Functionaries. Because of the
widespread occurrence of Fluorosis in 17 states out of the 32 states, we decided to
educate the public not to use fluoridated toothpaste and other products. That is another
way of publicizing the harmful effects of fluoride.

India has an extentive programme on Fluorosis Control and Provision of safe drinking
water where we use indigenous technologies to remove fluoride. These activities in the
country are supported by Central and State Governments. A large number of Bilateral and
UN Agencies also support the activities in India for provision of safe drinking water and
Prevention of Fluorosis.

[ wonder whether you are aware of the U.K. Government — Review currently “on” under
the aegis of the University of York: NHS Centre for Review and Dissemination. The
details of the Review is available on York Website
(www .york.ac.uk/inst/crd/fluorid. htm).

1 am also enclosing a Scientific Document which I presented to MPs and LORDs of the
House of Commons: The All Party Group against Fluoridation in Westminster, London
in October 1998. I had given a number of TV & Radio programmes in U.K.; besides
addressed two public meetings: one in Bradford and the other in Birmingham on adverse
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effects of fluoride on health. Why don’t you do something seriously to appraise the
Policy Makers / Administrators who are not aware of the harmful side effects of fluoride
in your country. The current Review in U.K. is a sequela of the intensive activities for 10
days in UK. when I was there personally to address and popularize harmful side effects
of fluoride.

Kindly note my change of address for correspondence which is given on the letterhead.
With all good wishes,
Yourgsincerely,

L

Prof. (Dr) A,

~Susheela
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ENVIRONMENT AGENCY

Government of Japan

1-2-2 KASUMIGASEK!, CHIYODA-KU TEL. 81-3-3580-1375
TOKYO 100-8975, JAPAN FAX. 81-3-3504-1634
TLX. J33855 JPNEA

8 March 2000

Mr. Eugene Albright
429 Washington Rd.
N. Versailles, PA 15137-1956

Title: Fluoridation in Japanese Water Supply System.
Dear Mr. Albright,

With reference to your further letter on fluoridation of drinking water, dated February 15,
2000, I would like to convey some additional information.

First, you were asking the reason for the no-application of fluoridation in Japan. Colleagues
of Ministry of Health and Welfare informed to me the reasons and relevant backgrounds as follows,

In 1958, our government set the standards for Fluorine as 0.8mg/litre (cf. WHO guideline:
1.5mg/litre). This figure has not been changed in the two later revisions of water quality standards
in 1978 and 1992, by taking into account the prevention from the occurrence of patched-stain on
teeth by excess intake of fluorine.

Japanese government and local water suppliers have considered there is no need to supply
fluoridated water to ALL users because 1) impacts of fluoridated water on human healith depends on
each human being so that inappropriate application may cause health problems of vulnerable people,
and 2) there is other ways for the purpose of dental health care, such as direct F-coating on tecth and
using fluoridated dental paste and these ways shouid be applied at one's free will.

I hope above information will help your research.

Sincerely Yours,

Toru Nagayama

Section Chief
Planning Division. Glohal Fnvimnment Denartment
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GRAND-DUCHE DE LUXEMBOURG

ADMINISTRATION

DE Luxembourg, May 3, 2000
L'ENVIRONNEMENT

DIRECTION
Mr. Eugene ALBRIGHT
429 Washington Road
North Versailles, PA15137-1956
USA

Dear Mr. Albright,

referring to your letter, dated April 24, 2000 with the request of information
regarding fluoridation of drinking water, we would like to confirm your
information that fluoride has never been added to the public water supplies in
Luxembourg.

In our views, the drinking water isn’t the suitable way for medicinal treatment
and that people needing an addition of fluoride can decide by there own to use
the most appropriate way, like the intake of fluoride tablets, to cover their diary
needs.

‘Jean-MaYie RIES
ead of the Water Department
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Ministerie van Volkshuisvesting.
Ruimtelifke Ordening en Milieubeheer

Rynstraat 8

2515 XP Den Haag
Interne postcode 630
Tel : 070-339 4261
Fax: 070-339 1288

Directoraat-Generasl Milicubeheer Eugene Albright
Orinkwater, Water en Landbouw 429 Washington Road
Drinkwater, Emissics en Afval k

North Versailles, PA. 15137
Unites States of America

Uw kenmerk Uw briel Kenmerk Datum
15 January 1806 26 January 2000
Onderwerp
‘Fluoridation
Dear Mr Albright

In repiy lo your letter of i5 January 2000 I can infonm as follows.

From the end of the 1960s until the beginning of the 1970s drinking water in various places in the
Netherlands was fluoridated to prevent caries. However, in it's judgement of 22 June 1973 in case No.
10683 (Budding and co. versus the City of Amsterdam) the Supreme Court (Hoge Raad) ruled there was
no legal basis for fluoridation. Afier that judgement amendment to the Water Supply Act was prepared to
provide a legal basis for fluoridation. During the process it became clear that there was not enough
support from Parlement for this amendment and the proposal was withdrawn (Tweede Kamer, 1975-
1976, 12738, No. 24).

The main reason for opposition against fluoridation of drinking water (and against amendment of the
law) was that fluoridation was seen as putting a medical additive into drinking water by the government
“for the benefit of the society”. !

Yours sincerely
W

Wilked Refnbold
Legal Advisor
Directorate Drinking Water, Water, Agriculture
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FOLKEHELSA

Statens institutt for folkehaise
National institute of Public Haalth

M. Eugene Albright Deres ref. / Your ref.:
429 Washington Road

North Versailles, PA 15137-1956
USA

Virref./ Ourref: $23.0, 00/14
MIVA/THO

Saksbeh. / inquinies to: Toril Hofshagen
. Phone: +4722042603
Deto/ Date: 0ysjo, March 1, 2000

FLUORIDATION OF DRINKING WATER

Dear Mr. Albright,

We refer to your letter, dated February 3, 2000, with questions regarding fluoridation of
Norwegian drinking water.

We can confirm that drinking water in Norway is not being fluoridated. In other words, no cities in
Norway supply their citizens with fluoridated drinking water.

In Norway we had a rather intense discussion on this subject some 20 years ago, and the
conclusion was that drinking waler should not be fluoridated. It was thereby up to each individual
to decide whether (o use fluoride tablets, toothpaste or mouthwash to prevent caries.

Today, most people in Norway are using toothpaste with fluoride, and some parents give their
children fluoride tablets. ‘There is no ongoing potitical discussion in Norway concerning
Nuoridation of drinking water.

We do hope this answers your questions.

Yours sincerely,

N Gl g

Toril Hofsha
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ROMANIA
MINISTERUL SANATATII

Directia Relatii Internationale
StrMinsterulen 1-3, 70109 Bucuresti, tel “fiux: (10 1) 310 05 420

To Mr. Eugene Albright
429 Washington Rd.
North Versailles
PA 15137-1956
US.A
Apnl 6, 2000.

Dear Mister Albright,

[ thank you for the information on the water fluoridation situation in U.S.A.

Referring to your letter dated March 14, 2000, I can inform you that in
Romania the drinking water is not fluoridated.

W’

Luminita Popescu
Director

Kind regards,
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1(2)
28 February 2000 Dnr 612/00

Eugene Albright

429 Washington Road
North Versailles, PA. 15137
USA

Dear Mr. Albright,

Subject: Drinking Water Fluoridation in Sweden

Thank you for the information on the water fluoridation situation in USA!

Your letter January 12, 2000 on water fluoridation has been forwarded to the
National Food Administration (NFA) from the Ministry of Health and Social
Affairs. NFA is the central authority in Sweden responsible for drinking
water.

Drinking water fluoridation is not allowed in Sweden due to repeal in 1971 of
the Drinking Water Fluoridation Act issued 1962.

Since the beginning of the 1980°s the discussion on drinking water fluorida-
tion in Sweden has been sparse. New scientific docunentation or changes in
the dental health situation that could alter the conclusions of the Commission
have not been shown. :

Nowadays drinking water chemicals and other drinking water matters are
regulated under the Drinking Water Ordinance, SLV FS 1993:35, published
by NFA. Unfortunately we have the ordinance in Swedish only. In 11 § with
annex 2 you find a positive list (enclosed) for chemicals approved for
drinking water treatment in Sweden. Fluoride chemicals are not included in
the list. -

Yours sincerely, ¢ ~
U\A_X,\/\

h
Gunhar Guzikowsk
Chief Government Inspector
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Community Dent Health 1999 Sep;16(3):160-5

Distribution of caries in 12-year-old children in Sweden. Social
and oral health related behavioural patterns.

Flinck A, Kallestal C, Holm AK, Allebeck P, Wall §
Department of Epidemiology and Public Health, Umea University, Sweden.
[Medline record m process}

OBJECTIVE: To describe the distribution of caries in 12-year-old children in Sweden sccording to
socio-demographic and oral health related behaviour. PARTICIPANTS: The study group consisted of
3,373 12-year-old children residing in catchments of 26 different public dental heaith clinics in
Sweden, geographically well represented. METHOD: The clinical examination for dental caries was
performedbyZSeaﬁbmeddm Aquesuomnn'eonlifwtylewasdism‘butedtodrechddrmwhh
questions on ethnicity, socio-economic level and oral health as well as overalt health sttitudes.
RESULTS: The proportion of 12-year-old children with no experience of dentine caries was 47% and
35% were completely free from all caries. Intraoral distribution of caries showed most lesions on the
first molar mesial surface, with 80% enamel and 20% dentine caries. Almost all children brushed their
teeth twice a day and a third of the children had an extra intake of fluoride. Decayed surfaces including
enamel caries (DeS) was chosen as a measure of ongoing caries and used when dividing children into
three caries groups; caries free (50%), 1-3 lesions (40%) and the high caries group (10%) with more
than 3 lesions. These groups showed distribution differences. More non-Swedish children, children
from workers' homes, and children who brushed their teeth less than twice a day were found in the
high caries group. More children from workers' homes living in big cities and snacking more than once
8 week were also found in the high caries group. This could not be shown for other social groups.
Alsochﬂdrenwhohadlnmmuheofﬂuondewercda.mﬁedmt.hehxghcmesgmup

——

PMID: 10641075, UL 20105829
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MEMORANDUM One of Four
OFFICE OF
DATE: May 1, 1990 WATER

SUBJECT: Fluoride Conference to Review the NTP Draft Fluoride Report

FROM: Wm L. Marcus, Ph.D., Senior Science Advisor
Criteria & Standards Division, ODW (WH-550D)

TO: Alan B. Hais, Acting Director
Criteria & Standards Division, ODW (WH-550D)

The conference was held in RTP at the NIEHS headquarters on April 26, 1990. The
subject of the conference was a peer review of the NTP draft report on the toxicology
and carcinogenesis studies of Sodium Fluoride in F344/N Rats and B6C3F,; Mice
(Drinking Water Studies) NTP Report Number 393. Dr. Robert Scala was to chair this
meeting but was unable to attend because of ill health. Dr. Michael Gallo was
appointed acting Chairperson. One of the attenders seated with the panel members was
David Rall, Ph.D., M.D., Director of NIEHS. Dr. Rall took an extremely active interest
in the proceedings and remained seated for the entire proceedings with only two minor
interruptions.

The most disturbing part of the report was the continual reference to the
historical controls as having the same or higher cancers as the test groups. On pages 89
- 90 of the report starting with the last paragraph the authors state the following:

An important consideration which limits the usefulness of the historical control data
base in the interpretation of the current studies is that the diet used in all other NTP
studies had not been closely controlled or monitored for fluoride content. Fluoride
concentrations in typical batches of NITH-07 diet range between 28 and 47 ppm (.7
and 1.2 mg/kg/day)(Rao and Knapkal, 1987). Assuming a maximum bioavailability
of 60% (Tests show 64% absorption page 1-18), the historical database animals
actually constitute a group receiving sufficient fluoride sufficient to place them
between the low- and mid-concentration group in the current (the studies reviewed at
RTP at this conference). The fact that this fluoride is available for absorption from
the standard diet is supported by the levels of fluoride found in the bones of animals
maintained on this diet in the six months studies (Appendix 1). (The levels in the
bones of the rats on the standard NIH chow was ten [10] times the levels of those

lRoa, G.N., and Knappa, J.J. 1987. Contaminant and nutrier.lt
concentrations of natural ingredient rat and mouse diet used in
chemical toxicology studies. Fundam. Appl. toxicol. 9, 329-338.
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fed the semisynthetic diet and deionized water, 0.922 vs 0.0901). If the fluoride in
fact influencing the "spontaneous” or background incidence of osteosarcomas in male
rats, comparisons with those in the historical database maybe misleading. This forces
an even greater reliance on the within-study comparisons, Le., the incidences of the
dosed groups compared with the concurrent control, in the interpretation of the results
of the sodium fluoride studies.

When I plotted a bar graph of osteosarcoma in male rats and placed the historical
controls on the graph 0.6% is just where expected. This helps demonstrate a relationship
between osteosarcoma and fluoride. The purpose of such graphs is to predict
occurrence. Since the historical controls comprise some 6,000 animals, this data point is
extremely significant compared to the other three. Osteosarcoma is an extremely rare
animal tumor and may be the result of the variable high fluoride content in the feed. In
order to demonstrate this, all that need be done is require that the fluoride content of
animal chow be lowered dramatically and that fluoride be removed from the water given
to the animals under study.

The dose of fluoride to which the concurrent controls were exposed is 0.2
mg/kg/day. A 70 kg man who drinks 2 liters daily is exposed to 0.03 mg/kg/day. The
"control" animals were exposed to an amount of fluoride six to seven (6-7 X) greater.
Lois Gold, Ph.D. of the review panel concluded that, "this group of animals therefore,
can hardly be termed a control group. It can best be described as a lowest dosed group.”
This is an important consideration because as the document reports on page 9, the levels
of fluoride in bone are linearly dependent upon dose and length of exposure ("depend
upon total intake") in people. The level of fluoride in ashed samples of bone of 20-30
year old people is 200 - 800 mg/kg compared to 70 to 80 year old people of 1,000 - 2,500
mg/kg. In the document, the authors cited Zipkin® who reported on bone fluoride
concentrations in four groups of individuals with average ages of 56 to 76 who lived in areas
with fluoride concentrations in drinking water of 0.1, 1, 2.6, or 4 ppm. The relationship to
bone fluoride concentrations and water fluoride content was linear; bone fluoride ranged
from about 800 to 7,000 ppm ash with increasing water fluoride.”

In the animal studies the levels of fluoride (Appendix I) found in the bones of the
animals were the same as or lower than those found in people. The highest dosed level
of rats had lower levels of fluoride in their bones (5,470 ppm) compared to people (7,000
ppm) at the MCL of 4 ppm. This can be interpreted as people who ingest drinking
water at the MCL have 1.3 times more fluoride in their bones than male rats who get
osteosarcoma. This is the first time in my memory that animals have lower

2zipkin, L., McClure, F.J., Leone, N.C., and Lee, W.A. 1958.
Fluoride deposition in human bones after prolonged ingestion of
fluoride in drinking water. Public Health Rep. 73, 732-740.

2
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concentrations of the carcinogen at the sight of adverse effect than do humans. An
important toxicologic consideration is that a toxic substance stores at the same place it
exerts it toxic activity. This is true of benzene and now for fluoride. Fluoride however,
is at twice the concentration in human bones compared to benzene which is 10 to 100
greater in animal marrow. This portends a very serious problem. One would expect to
be able to discern a carcinogenic effect in the exposed population when compared to the
unexposed population especially if data exist on the populations before fluoridation.

Yiamouyiannis and Burk published epidemiology studies that have since been
revised twice®, by Burk (former head of the Cytochemistry section at NIH). In these
extensively peer reviewed papers, the authors found that about 10,000 deaths a year are
attributable to fluoride water treatment. The U.S. Public Health Service (U.S.PHS)
criticized the original studies by erroneously asserting that the results reported by the
authors were a result of changes in the age, race and sex composition of the sample.
The U.S.PHS made mathematical errors and did not include 90% of the data. The
U.S.PHS method of analysis when applied to the database, confirmed that 10,000 excess
cancer deaths yearly were linked to fluoridation of water supplies. This evidence has
been tested most recently in the Pennsylvania Courts and found scientifically sound after
careful scrutiny.

There were three different short term in vitro tests performed on fluoride and all
these tests proved fluoride to be mutagenic. An Ames test was performed and reported
to be negative. Bruce Ames, in a letter to Arthur Upton introduced in the
Congressional Record, stated that his test system was inappropriate for fluoride testing
based on a number of technical considerations. EPA’s own guidelines require that in
vitro tests be taken into consideration when found positive. In this case, the mutagenicity
of fluoride supports the conclusion that fluoride is a probable human carcinogen.

Melvin Reuber, M.D., a board certified pathologist and former consultant to EPA
and part time EPA employee, reviewed some of pathology slides and the Battelle report.
Dr. Reuber has had his pathologic diagnoses questioned several times in the past. When
an independent board together with Dr. Reuber went over the slides his opinion was
always upheld. He first published the work that identified hepatocholangiocarcinoma as
a pathologic entity. The report changed Battelle's board certified veterinary pathologists
diagnoses from hepatocholangiocarcinoma to hepatoblastoma and finally to
hepatocarcinoma. Dr. Reuber reviewed the pathology slides and stated that these lesions
are indeed hepatocholangiocarcinoma. Because Dr. Reuber first identified and

3Graham, J.R., Burk, D., and Morin, P. 1987. A current
restatement and continuing reappraisal concerning demographic
variables in American time-trend studies on water fluoridation and
human cancer. Proc Pennsylvania Academy of Sci. 61:138-146,

3
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published his findings on this tumor, I trust his opinion in this matter. These tumors are
extremely rare. Dr. Reuber's diagnoses would make the liver cancers significant because
of their rarity. This changes the equivocal finding of the board to at least some evidence
or clear evidence of carcinogenicity. In addition, the oral changes in the report were
down-graded from dysplasia and metaplasia to degeneration. Dr. Reuber said that this
change should also be reviewed. The report also down-graded adrenal )
pheochromocytomas and tumors to hyperplasia. This needs to be reviewed by an
independent board. The other liver carcinomas were down-graded to foci by artificially
defining a need for 75% compression in the tumor before it was no longer a foci. Using
this changed definition carcinomas were down-graded to adenomas and adenomas down-
graded to eosinophilic foci. In almost all instances, the Battelle board certified
pathologists' findings were down-graded. It is my suggestion that a board independent of
NIEHS should be assembled by ODW consisting of human pathologists (for their
experience in diagnosing osteosarcoma), the Battelle pathologist (to defend his original
diagnoses), Dr. Melvin Reuber, Dr. Thomas Squires and two other well known
independent board-certified animal pathologists. The charge to this board is to meet as
a body, review the slides, agree on a pathologic diagnoses and prepare a report to be
submitted to ODW for incorporation in our docket for the fluoride regulation.

The report talks about the efficacy of fluoride and tooth decay. Since the studies
were performed to determine the carcinogenicity of fluoride this should not have been
addressed. There appear to be at least four different publications from the U.S,,
Canada, and New Zealand that have reported similar or lower tooth decay rates in non-
fluoridated areas as compared to fluoridated areas**®”. Therefore, the entire
question of the efficacy of fluoridation based on extensive and multiple studies has been
called into question. Our job is to set safe levels for fluoride in drinking water based on
the scientific evidence.

The problem with this meeting was the inability of independent reviewers to get
to see the slides prior to the meeting. We must perform our own scientific review of the
slides and write our conclusions for use in the development of the revised fluoride
regulation.

4Colquhoun, J. 1987. Comm. Health Studies. 11:85.
5Gray, S. 1987. J. Canadian Dental Assoc. 53:763.

6Hildebolt, C.F. et al. 1989. Amer J. Physiol. Anthropol.
78:79-92.

"Diesendorf, M. 1986. Nature.322:125.

4
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MEMORANDUM

DATE: May 4, 1998
SUBJECT: A 10% Decrement in 1.Q. in Chinese Children as a Result of Fluoride

FROM: William L. Marcus, Ph.D., D.A.B.T., Senior Science Advisor
Office of Science and Technology, 4301

TO :James A. Hanlon, Deputy Director
Office of Science and Technology, 4301

Keeping abreast of the literature, I came across and perused two papers
from China"? that report the effect of fluoride on the intelligence of children in
the provinces of China detailed below. The authors determined that fluoride
caused a 10% decrement in L.Q. Lead caused approximately 1% decrement in
LQ. was responsible for the current lead regulation and the prohibition of
adding lead [tetra ethy] (methyl)lead] to gasoline.

The Chinese using their own LQ. tests measured more than 900 childien
in Guizhou Province berween the ages of 8 and 13. The Dean’s method of
dental fluorosis and urinary fluoride concentrations was used by the Chinese to
divide the cohort of children into geographical areas of fluorosis: slight
fluorosis, medium fluorosis, and severe fluorosis. The cohort of children was
also divided by 1.Q. into <70 low; 70-79 borderline; 80-89 medium; 110-119
upper medium; 120-129 excellent; 129 special excellence. The data shows that
there is on average a 10 point decrease in 1.Q. of children between the non-
fluorosis area and the medium or severe fluorosis areas. The authors state, “that
the central nervous systems of children ... are adversely affected by fluoride.”
“Because no correlation was found between age and L.Q. for children in the
medium and severe fluorosis areas, it appears that the influence of a high

'Zhao, L.B., Liang, H.H., Zhang, D.N. and Wu, X.R. 1996. Effect of a High Fluoride Water Supply on
Children’s Intelligence. Fluoride. 29(4) 190-192. Lu-Liang Public Health Bureau, and Epidemic Station Shanxi.

Li. X.S., Zhi, J.L. and Gao, R.O. 1995. Effect of Fluoride Exposure on Intelligence in Children. Fluoride 28(4): 189-192. Guizhou
Provincial Sanitary and Anti-Epidemic Station, Guiyang City, Anshun Prefecture Sanitary and Anit-Epidemic Station and Zhijin County Sanitary and
Anit-Epidemic Station.
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fluoride environment on the development of intelligence may occur early in
development such as during stages of embryonic life or infancy when the
differentiation of growth of the nervous system is most rapid (ibid.).”

The Chinese obtained “human embryonic brain tissue from termination
of pregnancy operations (ibid.)” that showed the differentiation of brain nerve
cells was poor, and brain development was delayed.

The paper from Lu-Liang Province compared a village that had high-
fluoride drinking water {(4.12 mg/l) where 86% of the population have dental
fluorosis, and 9% have bone fluorosis to a village in which only 14% of the
population have dental fluorosis with no bone fluorosis. “The results of this
study indicate that intake of high-flucride drinking water from before birth has
a significant deleterious influence on children’s I.Q. in one of two similar
villages. No real difference was found for gender. .. The number of children
with L.Q. scores of 69 or below was 6 times that in the healthier low-fluoride
village.” There was a significantly lower number of children with LQ. scores
that are 110 or higher (45 vs 70) in the high fluoride village. When the adults
were screened it showed that the L.Q. scores did not improve with age.

I want to work with the Agency through the established chain of
command to insure that the scientific issues are addressed in a professional and
proper manner. Given my expertise on the effect of lead on the development of
children’s 1.Q., my position as Senior Science Advisor, and my position
description, I should lead a small group of scientists in 2 preliminary inquiry to
determine if this research reaches a potential threshold of scientific validity.
The validity and the methods used to collect and analyze the data first have to
be carefully examined before the conclusions of these two papers can be tested.

I the preliminary review confirms that the data, methods and analyses as
presented have merit I will request immediate permission to go to China along
with a small committee of appropriately qualified scientists to interview and
review with the authors their research and subsequent findings.
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WASHINGTON, D.C. 20460

OFFICE OF
WATER

MEMORANDUM

DATE: May 22, 1998

SUBJECT: Facsimiles of Requested Fluoride and Related Papers

FROM: William L. Marcus, Ph.D., D.A.B.T., Senior Science Advisor

Office of Science and Technology, 4301

TO: Amold Kuzmack, Ph.D., Senior Advisor

Office of Science and Technology, 4301

Some recently published research papers on fluoride

Attached are the facsimiles of the papers you requested that I brought to the May 6 meeting.

The paper, coauthored by EPA scientist Karl F. Jensen, describes alterations in the
nervous system as a result of administration of fluoro-aluminum complex (AIF,) or an
equivalent amount of fluoride (F). The authors noted that ingestion of fluoride or
aluminum fluoride complex (AIF,) produced, “striking parallels between Al-induced
alterations in the cerebro-vasculature those associated with Alzheimer’s disease (AD) and
other forms of dementia.” Both free flowing table salt and ground pepper use aluminum
chloride to prevent clumping due to ambient moisture. The fluoride compound
commonly added to drinking water systems also contains aluminum.

The papers from China report that fluoride caused a 10% decrement in 1.Q. in children.
Lead which causes approximately a 1% decrement in 1.Q. was responsible for the current
lead regulation and the prohibition of adding lead [tetra ethyl (methyl)lead] to gasoline.

The Chinese obtained “human embryonic brain tissue from termination of pregnancy
operations. ” that showed the differentiation of brain nerve cells was poor, and brain
development was delayed.

Dr. Mullinex showed that there are dose dependent increases in brain fluoride up to 7.3
times higher in males that correlate with cognitive deficits. Experience with lead and
methylmercury show that cognitive deficits occur in children at much lower exposure
levels than can be reliably measured in animals. The blood and/or tissue levels of exposed
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infants or children that correlate with cognitive deficits are at least one or more often two
magnitudes lower than the animal model.

° Appendix C of the Schatz paper is a critical analysis of Report 122 by the British
Department of Public Health and Social Security in London, “Special Committee on
Research into Fluoridation report. “Figure 1(derived from Table 7 of Report 122)
conclusively proves that fluoride does nof reduce the amount or rate of tooth decay.” The
figure shows that there was no difference between the slopes (rate of decayed, missing and
filled teeth versus age) of the nonfluoridated and fluoridated children (8 to 14+ years of
age). The onset of dental caries was delayed about 1.2 years.

In the Jensen paper, the simple addition of sodium fluoride increased aluminum (Al)brain levels

two fold when compared to controls. Similarly AIF, produced brain Al levels more than two fold

greater than controls. The paper concludes that fluoride contributes to higher levels of aluminum

in the brain in animals which received AIF, as well as those who received just F.

Those animals with higher aluminum levels had in the left hemisphere of their brains the
following abnormalities:

Chromatin clumping (in the cell nucleus)
Enhanced protein staining

Pyknosis

Vacuolization

And the presence of ghost like celis

0Ooo0O0O

The kidney Al levels were twice control in the NaF group and at least four times that of
controls. Twenty-seven adult Long-Evans rats were divided into three groups of nine rats. One
group of nine imbibed either double distilled deionized drinking water (ddw) , a second group of
nine imbibed 0.5 ppm of AlF, dissolved in ddw, and the third group 2.1 ppm of NaF. The molar
amount of available F in the drinking water was identical in both treatment groups.

Brain Research Journal article:
Vamer, J.A., Jensen, K.F.",Horvath, W. and R.L. Isaacson. 1998. Chronic Administration

of Aluminum-fluoride or Sodium-fluoride to Rats in Drinking Water: Alterations in
Neuronal and Cerebrovascualr Integrity. Brain Research 784:284-298.

The two Chinese studies:”

Zhao, L.B., Liang, H.H., Zhang, D.N. and Wu, X.R. 1996. Effect of a High Fluoride
Water Supply on Children’s Intelligence. Fluoride. 29(4) 190-192. Lu-Liang Public
Health Bureau, and Epidemic Station Shanxi.

'Neurotoxicology Division, NHEERL, EPA, Research Triangle Park, NC, USA

2
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Li. X.S., Zhi, J.L. and Gao, R.O. 1995. Effect of Fluoride Exposure on Intelligence in
Children. Fluoride 28(4): 189-192. Guizhou Provincial Sanitary and Anti-Epidemic
Station, Guiyang City, Anshun Prefecture Sanitary and Anit-Epidemic Station and Zhijin
County Sanitary and Anit-Epidemic Station.

Dr. Mullinex showed that there are dose dependent increases in brain flucride levels of 5
to 6 month old rats exposed for twenty weeks beginning at 21 days of age. The brain fluoride
levels were up to 5.4 or 7.3 times higher than controls in female or male rats respectively. There
are cognuitive deficits in rats exposed as weanlings or adults. Prenatal exposure induces behavioral
changes such as those seen in drug induced hyperactivity.

Experience with lead and methylmercury show that cognitive deficits occur in children at
much lower exposure levels than can be reliably measured in animals. The blood and/or tissue
levels of exposed infants or children that correlate with cognitive deficits are also one or two
magnitudes lower.

Mullenix, P.J., Denbesten, P.K., Schunoir, A. and W.J. Kernan. 1995. Neurotoxicity of Sodium
Fluoride in Rats. Neurotoxicology and Teratology. 17(2):169-177.

The Spittle review paper examines most of the well known high level fluoride effects. Included
however is a description of psychological effects that occurred in people ingesting 1.5 ppm during
a double blind experiment. Some of the individuals experienced migraine headaches, visual
disturbances and depression”. A causal relationship between the initiation of HF emissions from a
new factory showed both time, meteorological and physical distance to be related to the
chronological onset and severity of the following symptomology: generalized progressive fatigue
(most often reported), decline in mental acuity, increased forgetfulness, inability to coordinate
thought, and a reduced ability to write; 15 cases of parathesias, 14 cases of cephalgia, 7 cases of
vertigo, 6 cases of impaired vision and 6 cases of scotomata.

Spittle, B. Psychopharmacology of Fluoride: a review. 1994. Int. Clin. Pyschopharmacol.

9:79-82.

Foulkes, R.G. The Fluoride Connection. 1996. Fluoride. 29(4):230-236.

This paper further discusses in detail the Chinese papers. There is substantial
editorializing and speculation. However Dr. Foulkes put the Chinese data in a graphic format.
This analyses demonstrates unequivocally: a flattening of the bell curve for 1.Q., the significant
lowering of children’s 1.Q. in the highly fluoridated areas (figures 2 and 4)based on the percentage
of the population at 2 given age with a specific L.Q.

Shatz, A. 1996. Low level fluoridation and low level radiation. Two cases of misconduct
in science.

2Grimbergen, G.W. 1974. A Double Blind Test for determination of Intolerance to Fluoridated
Water. Fluoride. 7:146-152.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

{\m‘
AS ON, D.C.

OFFICE OF
WATER

May 25, 1999

MEMORANDUM
DATE: May 25, 1999
SUBJECT: Fluoride Update on Adverse Effects on Intellect

FROM: William L. Marcus, Ph.D., D.A.B.T., Senior Science Advisor
Office of Science and Technology, 4301

TO: Tudor Davies, Office Director
Office of Science and Technology, 4301

During the past year I have written three memoranda to the Office Of Science and Technology
concerning emerging science literature reporting a 10% decrease in 1.Q. caused by drinking water
exposure to fluoride. I do not know if my efforts were lost in transit for I have not received any
indicatilon or acknowledgment of the new information. I'have therefore attached copies for your
review.

In August 1998 my concem reached a level of intensity such that I thought that review by an
independent working group would be needed to provide unbiased judgement and direction. A
memorandum was written to this effect. It too has gone un acknowledged. A copy is enclosed.?

The third memorandum dealt with the potential direction which our programs might consider in
response to the fluoride data. Once again it appears to have been lost.

Time has only heightened my concem. Drinking water supplies are being fluoridated using
fluorosilicic acid. Now there have been additional developments in this field of knowledge.

A scholarly work published by the Ohio Experiment Station Bulletin (no. 558) pages 3-77,in
1935, established that fluorosilicic acid is absorbed by chickens, pigs and rats at three times or
more than the rate of other fluoride containing compounds. The paper is entitled, Fluorine in
Animal Nutrition was written by Kick CH., Bethke RM., Edington B H, Wilder OHM, Record
PR, Wilder W, Hill TJ and Chase SW.

It would appear highly likely that humans also absorb at least three times more fluoride from
fluorosilicic acid than from other forms of fluoride as well. Thus allowable exposure levels might
yield intakes 3 times higher than assumed in the regulatory process.
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Our regulations are based on sodium fluoride addition. The switch to fluorosilicic acid means
that the 1 ppm level is in effect the same as a three or more ppm.

Dr. Phyilis Mullinex wrote a letter, on May 5, 1999 to BSA Environmental Services hired by
Headquarters, U.S. Army Medical and Material Research Command to look in to the potential
problems in fluoridation. Her letter (attached) contains significant new information and
associations concerning the adverse effects of fluoride on intellect.

She performed a literature review that "assembled case reports spanning 60 years on neurological
effects of in humans exposed to fluoride. A common theme in these reports was that fluoride
exposure impaired memory and concentration and it caused lethargy, headache, depression, and
confusion. The depression is not something to ignore because suicide occurs more frequently
than expected in populations of fluoride workers."

A clinical study of children treated for leukemia... found that the fluorinated steroid
(dexamethasone) was more detrimental to IQ than its non-fluorinated steroid counterpart
(prednisolone). The study in children showed there were greater deficits ” in reading
comprehension, arithmetic calculation and short term working memory."

"There is a recent study funded by EPA (Coplan and Masters) which reports that silicofluorides
in fluoridated drinking water increase levels of lead in children's blood, a risk factor that predicts
higher crime rates, attention deficit disorder and leamning disabilities ."

These findings correlate with the animals studies carried out by Dr. P.J. Mullinex which showed
that:

. brain function was vulnerable to fluoride in rats;

the effects on behavior depended on age at time of exposure;

fluoride accumulated in brain tissue; .

exposed adults displayed behavior-specific changes typical of cognitive deficits;
prenatally exposed rats had behaviors typical of hyperactivity.

I strongly recommend that it would be prudent for the Office carry out a plan similar to that
outlined in my memorandum of August 11, 1998, Establishment of Fluoride Working Group.

1 wrote three memoranda concerning a potential 10% decrease in [.Q. caused by fluoride nearly
one year ago. (Attached):

1. A 10% Decrement in 1.Q. in Chinese Children as a Result of Fluoride, May 4, 1998;

2. Establishment of Fluoride Working Group, August 11, 1998;

3. Programmatic Response to Emerging Toxicology Data-Fluoride, August 31, 1998.



179

e Y,
$ ¥ UNITED STATES ENVIRONMENTA
() 3 = 2 L PROTECTION AGENCY
(‘, ‘WASHINGTON, D.C 20460
A por¥©

MR 30 1083

OFFICE OF
WATER

Leslie A. Russell, D.M.D.
363 Walnut Street
Newtonville, Mass. 02160

Dear Dr. Russell:

Thank you for your letter of March 9, 1983, in regard to
the fluoridation of drinking water.

The information available to the Environmental Protection
Agency is that fluoridation is a safe and effective means for
reducing the occurrence of dental caries. The fluoridation
process has been endorsed by several Presidents of the United
States and by several Surgeons General, including the current
Surgeon General, Dr. C. Everett Koop. A copy of Dr. Koop's
statement on fluoridation is enclosed.

Water treatment chemicals, including fluosilicic acid,
have been evaluated for their potential for contributing to
the contamination-of drinking water. The Water Treatment
Chemicals Codex, published by the National Academy of Sciences,
prescribes the purity requirements for fluosilicic acid and
other fluoridation chemicals.

In regard to the use of fluosilicic acid as a source of
fluoride for fluoridation, this.Agency regards such use as an
ideal environmen = . By
recovering by-produyct fluosilicic acid from fertilizer
manufacturing, 1:3;9 and air polluti are minimized, and
water utilities hffive a low-cost source of fluoride available-
to them. I hope Ahis information adequately responds to youv

concern.

Sincerely yours,

! )(\: Veern  F i' Fompmpm .-

Rebecca Hanmer
Deputy Assistant Administrator

€or Water
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COMMONWEALTH OF PENNSYLVANIA

¥
IRl A
SupPREME COURT

Sin Gargwar Canten
PiTtaauAan, PENNEYLVANIA 18222

P FLAHERTY
Justice

July 31, 1979

Sir Dnve-Myer Robinson, Mayor
Auckland, iew Zealand

Dear Sir Mayor:

.

[ am in receipt of your letter of July 25, 1979, and thank you for it,

You are correct that | entered an injunction against the fluoridation
of the public water supply for a large portion of Allegheny County, Pennsylvania.
I did this after a very lengthy series of hearings on the issue. The trial brought
into my court experts on the subject of fluoridation, and I meticulously considered
the objective evidence. In my view, the evidence is quite convincing that the
addition of sodium fluoride to the public water supply at one part per million is =
extremely deleterious to the human body, and, a review of the evidence will dis- -
close that there was no convincing evidence to the contrary. Since my decision,
1 have received hundreds of letters, quite a few of which have been sent by
physicians and dentists, all concurring with my decision. Contrary to your
information, ny decree has not been set aside by a higher court. Presently, the
issue is on appeal to the Commonwealth Court of Pennsylvania, but the appeal in-
volves merely the jurisdiction of the court--it aves not involve the substantative
merits of the case.

Prior to my hearing this case, [ gave the matter of fluoridation littie,
if any, thought, but I received quite an education, and noted that the propanents
of fluoridation do nothing more than try to impune the objectivity of those who
-oppose fluoridation, 1 seriously believe that few responsible people have objective-
ly reviewed the evidence. If you are interested, I suggest that you review the

twenty-eight hundred pages of testimony and all of the exhibits presented in this
case.

Thank you very much for your inquiry.

Sincerely,

JOHN 7. FLAWERTY
Justice

Supireme Court of Pennsylvania
APFnid
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Fairleih Dickinson Universit,

Chancellor’s Office
140 Ridge Read
Ruthedord, New Jeracy 07070
20t . 438.81234
201 . 438.1970
(fER SAMMARTINO

CHANCELLOR December 19, 1978

The Hon. John P. Flaherty, Jr.
Alleghany County Common Pleas Court
Pittsburgh, Pa. 15219 :

Dear Judge Flaherty:

Every once in a while a judge makes a watershed decision
of great moral imp</*tE. You have made one in regard to
fluoridation, It will take about five years for the turn of
events to catch up with the seriousness of your decision.

Having founded a school of dentistry I accepted fluorid-
ation like everyone else and had faith in my faculty, in the
A.D.A., in the Public Health Service which made sizable grants
to our school.

Then one day I read somewhere that water for kidney
machines had to be defluoridated. Since I am-prone to kidney
stones, the statement aroused my interest. I found that the
fluorides combine with the calcium in the body and could
cause serious illness or even death.

I began to ask my dentists all of whom are specialists
in the field and for whom I have great regard. In a pleasant
way they said, "Look Peter, this is not your field. Fluorid-
ation is good and it decreases cavities by 60%."

But I began to read and the more I read the more I became
convinced that fluoridation was evil. I began to prod the
A.D.A. Again, the cavalier response: "Why everyone knows
fluoridation is good. Do you think the Public Health Service
would be for it if it wasn't good?"

So I began to poke around in Washington. I ran into a wall
of gobbledegook. They pointed majestically to the Kingston- ,
Newburgh experiment. Well, I read the report of that experiment
s