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FROM WATER AND WASTEWATER NEWS BRIEF 10/20/03

America's Drinking Water Dilemma

Do Drinking Water Standards Really Protect the Public Health?
By Patrick J. Sullivan, PhD, Franklin J. Agardy, PhD and James J. J. Clark

In today's chemically dependent society, it has been undeniably demonstrated that America's drinking water
contains numerous industrial chemicals, pesticides, pharmaceuticals and compounds from the water treatment
process itself. L2 Our primary defense against this chemical assault is the water industry's compliance with the
Safe Drinking Water Act (SDWA) and Primary Drinking Water Standards. This defense, however, may not be
adequate. Consumer confidence in the quality of it and our government's ability to effectively ensure the purity
and safety of drinking water would appear to be at an all time low. This is evidenced by a growing trend in the
number of lawsuits against water utilities. For example, in California there are 20 pending lawsuits, involving
2,200 plaintiffs and 123 defendants, that claim drinking water is unhealthy, even if it does meet government
standards.’ Given this environment of eroded trust, should the American public continue to put faith in a



regulatory policy (i.e., the use of drinking water standards) that is supposed to protect their health? And if there
is any reasonable doubt about the effectiveness of these standards, what are the potential solutions?

Beyond A Reasonable Scientific Doubt

For a civil case in a court of law, the plaintiffs have the burden of proof. It will be almost impossible for any
expert to establish beyond a reasonable scientific doubt that there is a causative link between consuming
drinking water that contains low levels of a pollutant(s) and a specific human illness. This is, in part, the direct
result of not having actual chemical-specific information on the relationship between the exposure to known
concentrations of chemical and human health effects. On the other hand, the water utilities are faced with the
same dilemma in establishing that there is no harm. Unfortunately for the water industry, the plaintiffs have a
reasonable argument simply because there are chemicals of concern in drinking water as a result of obvious
flaws in the current application of standards to protect human health. It can be argued, therefore, that drinking
water standards cannot be demonstrated to be protective of the public health for the following reasons:

1. Drinking water standards are not based on actual human exposure data to specific chemicals (i.e., except
lead). Damage to human health has not and is unlikely to ever be calibrated to a specific chemical concentration
in drinking water, nor can these standards be validated in the real world. In other words, it is currently
impossible to collect human exposure data because the human environment is too complex, humans are often
exposed to a large variety of potentially harmful substances and toxicity studies for the most part will not use
humans in the place of laboratory animals.

2. Human risk assessment methods are nothing more than models that are not calibrated or validated using
human exposure data. At best, they provide an educated guess of risk.

3. There is virtually no data on the toxicity of chemical mixtures on animals, let alone humans. Drinking water
does not contain just one chemical pollutant.

4. The time period between the introduction of a chemical into the environment and when it is recognized as
being toxic to humans or animals often spans decades. For example, trichloroethylene (TCE) has been used as
an organic solvent since the 1920s. Because of its widespread use in industry, most aspects of TCE toxicity
were established in the 1930s. Beginning in the late 1940s, TCE was identified as an environmental pollutant.
By 1975, TCE was identified as a possible carcinogen. Even with this knowledge, it took until 1987, or almost
40 years, for USEPA to establish a final maximum contaminant level in water of 5.0 parts per billion (ppb).
This example is typical of the time period needed for the federal government to make political decisions based
on science. Such delays should not be surprising since the National Research Council estimates that there are
approximately 72,000 organic chemicals in commerce within the United States, with nearly 2,000 new
chemicals being added each yeaur.4

5. The chemicals that are currently being regulated under the SDWA are the pollutants of the past. The most
pressing problem is how to determine which chemicals represent the hazardous chemicals in drinking water of
the present and the future. This is particularly true for a vast array of endocrine disrupting chemicals, chemicals
that are suspected to disrupt the endocrine systems (glands and hormones) of humans and wildlife, and
pharmaceuticals that have been identified in drinking water. Given the current pace of evaluating chemicals for
inclusion to the Primary Drinking Water Standards, it is impossible for the EPA to identify and regulate the
current number of chemicals already in the environment, let alone the approximately 2,000 new chemicals
introduced each year. For example, as part of the 1996 SDWA amendments, EPA is now required to publish a
list of contaminants that are not currently known or anticipated to occur in public water systems. This list, the
1998 Contaminant Candidate List (CCL), currently consists of 50 chemical contaminants. These contaminants
include industrial solvents, metals, pesticides, explosives, rocket fuels, biocides and common elements, but no
pharmaceuticals. The EPA is required to determine whether or not to regulate no less than five of the
contaminants (but not all of the contaminants). Timing, as always, is the key. Because of the way in which the
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selection and implementation process is set up, a chemical that has been placed on the1998 CCL that has been
identified as a health threat might not be actually regulated by water utilities until 2013. This regulatory scheme
cannot keep pace with the rate at which chemicals are introduced into the environment. If this was not bad
enough, the National Research Council* concluded that the methods used to select the CCL were flawed.

6. Drinking water standards are only partially based on science. The ultimate arbitrator is economics. The recent
revision of the arsenic standard is a good example. In March 2001, President Bush's administration put on hold
a planned reduction in the arsenic standard for drinking water from 50 ppb to 10 ppb. The administration then
partially reversed itself and mandated that the 10-ppb standard be met no later than January 2006. The reason
offered by the Bush administration for delaying implementation of the 10-ppb standard was the need to assure
that this new standard was valid and affordable. This justification was based on politics, not science, given that
epidemiologic data suggest that the standard should be zero® coupled with the fact that no standard is truly valid
for humans. Indeed, the government's maximum contaminant level goal is currently set at zero. The real and
unspoken reason for the delay was its potential cost to the U.S. economy. Changes of this sort at both the
federal and state level typify the capricious nature of setting water quality standards and cast doubt on the
scientific validity of these modifications.

7. No consensus exists within the various federal programs as to which chemicals pose a threat in food and
which should be regulated in drinking water. Furthermore, the toxic compounds regulated under the Clean
Water Act are also different than what is regulated in drinking water. This is significant because, the American
Water Works Association reported in 2001 that, "...the boundaries between water and wastewater are
already beginning to fade." °

8.Given the potentially large number of chemicals that can be found in drinking water, it is impossible to
monitor for specific unsuspected compounds. Thus, monitoring will only provide some undetermined level of
assurance for those chemicals that have been selected as being a threat.

These arguments do suggest that there is reason to doubt the ability of drinking water standards to protect the
American public. Clearly, the use of standards is behind the times, and from a practicable standpoint, incapable
of adapting to a rapidly changing environment. This further suggests that a new method of protecting the public
health should be considered.

A Need for a New Policy

In addition to all of these points, it must be remembered that by using standards, we allow pollutants to
remain in drinking water. In other words, industry has a license to pollute. Thus, because the
fundamental economics of industrial development in the United States are supported by governmental
programs that allow chemical pollution of our water resources, and as since there is no current practical
solution for controlling pharmaceutical and widespread non-point source pollution, it is virtually
guaranteed that chemicals will always be in our drinking water. Therefore, from an objective viewpoint,
the only way to achieve chemical-free drinking water is to remove chemical pollutants from drinking
water to their lowest possible levels. This means switching from a standards-based approach to a
technology-based policy that will actively protect the public health by removing both known regulated
and unregulated chemical pollutants in our drinking water. This alternative is far superior to litigation.

As long as consumers have an awareness that pollutants are in drinking water and advanced technologies are
available to treat water to the point where chemical pollution is minimized, there will always be the specter of
litigation. However, some would recommend that this issue can be best resolved by new federal legislation
aimed at making standards the sole criteria against which to measure treatment performance. In other words, the
public cannot litigate against water utilities unless water quality standards are exceeded. Such an approach
assumes that standards are based on "good science" and ignores the fundamental problems with standard-based
policies. The only logical solution for meeting our rapidly changing environment is to utilize a combination of
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the best advanced water treatment technologies (depending upon the needs of each water utility) to ensure that
the maximum concentration of chemical pollutants is removed.

Advanced Water Treatment Technology

Advanced water treatment technology is not only available, but has been employed in the United States as well
as in several European countries for years. Because these technologies are available, the simplest alternative to
protecting the public health from the threat of chemical pollutants is for water utilities to voluntarily install the
best available technologies to minimize chemical pollution in their product. If these technologies were
employed, no change in governmental regulations would be required since all existing pollutant levels would be
below existing drinking water standards.

Because each source of drinking water is unique, each individual water utility would need to assess the proper
sequence of technologies to address the specific environmental characteristics of their water. Fortunately, there
are a wide range of technologies available to address all forms of chemical pollution. For example, ion
exchange has been employed for decades to remove both negatively and positively charged inorganic
compounds from water. In a similar fashion, granulated activated carbon has been used since the 1920s to
remove organic pollutants from both water and industrial processes. More recently, ozonation has been
employed as a substitute for chlorine and bromine as a means for disinfection, but has also been used to oxidize
organic constituents (which is widely used in Europe). Membrane separation technology (i.e., reverse osmosis,
nanofiltration and microfiltration) is very effective at removing a wide range of organic and inorganic
compounds from water. Even new pollutants such as methyl butyl ether, which is a gasoline additive found in
more than 80 percent of reformulated gasoline, can be significantly reduced by the combination of ozonation
and hydrogen peroxide. Furthermore, the use of continuous monitoring instrumentation has improved the
efficiency of water treatment systems. Indeed, technologies do exist to remove chemical pollutants from our
drinking water. Yet, in most regions of the United States, it is argued that they are not employed because of
their cost. However, is cost an actual or perceived barrier to the implementation of advanced technologies?

The Cost of Employing Advanced Technology

When considering the cost of employing advance water treatment technology, it must be evaluated in terms of
both long-term and short-term applications. For example, one long-term solution would be to provide water
treated by advanced technologies that are used only for drinking while providing a lesser quality water for
landscaping, showers, toilets, laundry and firefighting. This would mean that only approximately 10 percent of
domestic water use would have to be treated for drinking water purposes. Thus, the cost of treating drinking
water would be significantly less, but would obviously require separate water distribution systems. Separate
systems could be provided when the utility infrastructure is replaced or during new construction in planned
communities.

Another approach, such as proposed by Walter Weber of Michigan State University’, would be the use of
advanced water treatment technologies in a satellite mode. These highly advanced treatment systems would be
employed at the neighborhood level to improve the quality of the water coming from the central water treatment
plant. The objective of using such a system would be to provide the highest quality water to a limited but
specialized consumer base (i.e., housing subdivisions, apartment complexes or commercial districts). This
approach has merit since a satellite system installed at a point of need would be much smaller and would require
a much shorter length of parallel distribution. Professor Weber has written that "...potable water is of
questionable quality...we're going to be facing the reality that water supply is, in fact, wastewater." Historically,
the water industry has led the way in employing the best available technology to deliver quality water and once
again the water industry has the advanced technology by which to achieve the highest level of water to the
consumer. When one reflects on the fact that the latest cost projections for drinking water infrastructure needs
range from $11.6 billion per year to $26.3 billion per year®, it not unreasonable to assume that a careful
consideration of employment of advanced technologies system wide or in the satellite mode might prove to be
more cost effective while achieving the higher goal of truly pollution-free water.
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The best short-term solution is for the water utility industry to simply implement the use of advanced treatment
technologies and avoid the potential cost of litigation, potential damages or costs associated with lobbying to
change regulations. Given that the added cost to a water utility of implementing advanced treatment
technologies has been estimated to be no more than 15 percent to 25 percent, some communities could
voluntarily make the necessary upgrade without state or federal support and pass the added costs on to the
consumer.’ This situation is a likely scenario. For example, as a result of the widespread pollution of drinking
water by pesticides, some water utilities in the corn belt region of the United States have already upgraded
water treatment facilities'® at increased costs to both the community and consumers. Furthermore, with the
implementation of the Stage 2 Disinfection Rule, those community water systems that exceed the new standards
will have to reduce the amount of dissolved organic carbon in the raw water, switch to a non-chlorine/bromine
disinfection systems (e.g., use ultraviolet light) or install advanced treatment technologies. In those cases where
some degree of advanced treatment technologies are implemented to comply with the Stage 2 Rule, the cost of
the additional improvements needed to reach minimum pollution in drinking water should be marginal. Thus,
for some water utilities the leap to providing a truly pollution-free drinking water to their customers is not that
great. Ultimately, are water utilities capable of implementing the necessary technologies to attain drinking water
that is close to pollution free as possible without state or federal funding support? The answer is yes, but are
they willing to do it?

A simple exercise shows that the consumer resistance issue may not be as prohibitive as many assume. If an
average family spends $50 per month for water (which, is higher than what the majority of consumers pay
monthly), and if one assumes that water treatment costs represent about 40 percent of the average cost of
delivered water, then an increase of 20 percent for the implementation of advanced treatment technology results
in a dollar increase of only $4 per month or a total bill of $54 dollars per month. This represents an increase of
only eight percent -- a small price to pay for pollution-free water.

Treatment is the Only Solution

In the final analysis, safety can only be assured by refocusing our environmental policies on eliminating
pollutants in our drinking water instead of limiting selected pollutant concentrations to modeled levels. To adopt
such a policy, means switching from passive enforcement of pollution-based standards to actively removing
pollutants predicated on technology-based water quality goals (i.e., maximum pollutant removal). Following
this approach not only addresses the pollutants of the past but addresses the pollutants of the future in a manner
that standards simply cannot do.
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