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Foreword

Full Disclosure

Experts among the leadership
of America’s drinking water utili-
ties expressed serious reserva-
tions when they reviewed an
early draft of this report.

One of their main worries
was that publication of the study
would send a message that nei-
ther they nor we want to send.
Namely, that Ohio water utilities
are to be blamed for the numer-
ous contaminants that EWG and
Ohio Citizen Action found in
tests we commissioned this past
summer in 12 Ohio communi-
ties.

Because we’ve come to value
the judgment of these leaders,
and respect their commitment to
cleaning up tap water, we took
their reservations seriously.

Water suppliers in few states
face the serious challenges Ohio
utilities confront in delivering
clean, safe drinking water.  Data
from the U.S. Environmental
Protection Agency, presented in
this study, certainly bear out that
observation:  Ohio ranks below
the national average in 17 of 19
tap water violation categories in
1996––the most recent year for
which comprehensive data are
available.

The central problem is not
how Ohio utilities treat their wa-
ter.  The problem is the quality
of the water they start with.  In
most of the communities we
studied, the water is contami-
nated when it flows into their
intake pipe at the drinking water
plant.  That is to say, the prob-
lem isn’t with the people who
treat the water.  The problem is
with the polluters who contami-
nate it upstream.

As a result, dozens of utilities
in Ohio and elsewhere in
America have had to undertake
increasingly heroic efforts over
time to clean up problems not of
their making.  Many water sup-
pliers, for example, now thor-
oughly cleanse their water with
activated carbon in spring and
summer to scrub out pesticides.
Some cities, unable to wait for
river clean ups, have installed
massively expensive carbon fil-
tration systems or found alter-
nate, less polluted water sources
that are blended to dilute the
tainted supplies.  But in many
cases, even after considerable
effort and expense, finished wa-
ter may be tainted with a half
dozen or more pollutants.  The
problem can be especially seri-
ous in smaller towns.  We found

Water suppliers in few
states face the serious
challenges Ohio
utilities confront in
delivering clean, safe
drinking water.

The problem isn’t with
the people who treat
the water.  The
problem is with the
polluters who
contaminate it
upstream.
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16 contaminants in a single sample
of Defiance, Ohio tap water, and
ten or more contaminants in five
other cities in the state, including
Columbus.

There are no strong laws on the
books, no effective regulations in
place, and no funds available to
clean up source waters by forcing,
goading or paying polluters not to
pollute.  Not in Ohio.  Not any-
where.

Left to their own devices and
counsel, state and federal govern-
ments simply will not solve the
problem.  They’ll move at a glacial
pace, if they move at all, to set
and enforce sufficiently protective
standards.  But if history serves,
government will compromise with
polluters all the way, pesticide and
fertilizer companies and farm
groups foremost among them.  It
is simply too big a fight for most
politicians and environmental bu-
reaucracies to take on.  So they
haven’t.  And they won’t.

Neither municipally owned nor
private sector water utilities any-
where in the United States have
the authority or wherewithal––
political or financial––to clean up
source waters themselves.  They
don’t have legal purview to so
much as identify polluters, much
less rein them in.  Even city gov-
ernments that own their own wa-
ter treatment plants don’t own the
entire watershed from which their
source waters originate.

As a result, water suppliers
have to take and clean up what
they get.  And what they get in

many towns in Ohio and else-
where in the Midwest is water that
is tainted by a half dozen different
weed killers, and contaminated
with nitrate at levels so high that it
is potentially lethal to infants.  In
fact, water suppliers in many
midwestern towns frequently issue
warning to that effect to their cus-
tomers, and in extreme cases, utili-
ties have supplied bottled water
when nitrate levels have spiked
dramatically.  In some place, resi-
dents have actually acclimated
themselves to accept this outra-
geous state of affairs.

Tap water in Ohio and the rest
of the country requires action—
citizen action—aimed upstream,
not at the treatment plant.  Source
water will not be cleaned up by
anyone until the people who drink
the water find out that it is con-
taminated, complain repeatedly
about it, and insist that the pollu-
tion be stopped.

Citizens won’t act, of course,
unless they know that there is a
problem.  New federal regulations,
issued under a 1996 rewrite of the
nation’s drinking water law, will
inform people––to a point.  If the
utilities in our study adhered to the
bare bones federal guidelines, for
instance, their customers wouldn’t
know much at all about the con-
taminants we found.

The disclosure question can be
a touchy one for utilities.  No wa-
ter supplier wants to provide water
it deems unsafe.  Likewise, no wa-
ter supplier would casually make
trouble for itself by telling cus-
tomer about contaminants or con-

There are no strong
laws on the books, no
effective regulations in
place, and no funds
available to clean up
source waters by
forcing, goading or
paying polluters not to
pollute.  Not in Ohio.
Not anywhere.

Source water will not
be cleaned up until
the people who drink
the water find out that
it is contaminated,
complain repeatedly
about it, and insist
that the pollution be
stopped.
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tamination levels that, in a legal
sense, are not violations of cur-
rent federal safeguards.

Should a water utility be re-
quired to tell its customers about
the detection of a contaminant for
which the government has yet to
develop a health standard?  Some
utilities feel they should not re-
port such problems, and federal
law does not require it.  EWG
and Citizen Action believe in full
disclosure of tap water contami-
nants.  That is the meaning of
“right to know”, originally en-
shrined in federal law through the
Toxics Release Inventory (TRI).
Factories that release toxic sub-
stances are required to disclose
those releases, the vast majority
of which are perfectly legal.
What has been the result?  Com-
panies and trade groups that
originally opposed the TRI on
grounds that they’d be disclosing
“nonproblems” now brag about
the voluntary pollution reductions
they’ve achieved simply through
the disclosure process.

That same basic dynamic will
happen with full disclosure of tap
water contaminants, only in this
case, informed citizens must
make demands not on water utili-
ties, but on polluters.

What will happen if citizens do
not get involved?  More and
more, we’ll become a nation
where a large portion of the
population drinks contaminated
tap water because the govern-
ment just plain did not have the
gumption to clean it up.  People
who are attuned to environmental

contamination, or a special health
concern, and who have the
money, will buy their way out of
the problem.  They’ll purchase
bottled water that they hope is
clean.  They’ll install costly home
filtration systems at their own ex-
pense.  America gradually will
abandon the idea that we can sup-
ply safe and affordable water from
the tap for pregnant women and
infants, cancer patients, or others
with compromised immune sys-
tems.  We will have concluded
that it is simply too expensive––
and it probably is too expensive––
to clean up pollution problems at
the drinking water treatment plant.

Accepting that future would
mean accepting as fact that the
water many of us will get from the
faucet will be just fine––for the
lawn, the laundry, and washing
the car.  Our rivers and ground-
water will be a contaminated
mess, and the people who pollute
it will do so with impunity.

We haven’t met anyone in the
water supply industry who thinks
that this scenario is even remotely
acceptable.  Yet a good many
people in that business are pro-
foundly frustrated whenever we
publish a report, because they end
up taking the heat instead of the
polluters upstream.  We hope that
with this report, and others in the
works, we can instead help water
suppliers help citizens to under-
stand and act on the problems at
their source.

Kenneth A. Cook
President, EWG

What will happen if
citizens do not get
involved?

The water many of us
will get from the
faucet will be just
fine––for the lawn, the
laundry, and washing
the car.

We’ll become a nation
where a large portion
of the population
drinks contaminated
tap water because the
government just plain
did not have the
gumption to clean it
up.
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Executive Summary

Chapter 1

The federal government and
the states have adopted a high-
cost, high-risk strategy in their
drinking water programs, where
consumers pay water suppliers
to try to make polluted water
drinkable.  In spite of the vigor-
ous efforts of drinking water
providers, tap water made from
dirty rivers and lakes is often
host to multiple toxic chemicals,
or is contaminated with the by-
products of the clean-up process
itself.

In the summer of 1998, EWG
and Ohio Citizen Action coordi-
nated a citizens’ tap water moni-
toring program in 12 Ohio com-
munities, from large cities like
Cleveland and Columbus to
small towns like Williamsburg
and Defiance. Single samples of
tap water were taken in each
community, and then analyzed
for a host of contaminants in-
cluding pesticides, nitrates, pe-
troleum products, industrial
chemicals and the by-products
of water treatment.

Independent laboratory analy-
sis found 20 different contami-
nants in the water systems
sampled, often at levels above
federal safety standards or

guidelines.  The most common
contaminants were
trihalomethanes (THMs) — po-
tent carcinogens and reproduc-
tive toxins that are by-products of
water chlorination, found in ev-
ery system tested. Atrazine, a
cancer-causing weed killer, and
nitrates, fertilizer residues that
can be fatal to infants, were
found in 10 of 12 water systems.

THMs, atrazine and nitrates
were all found at levels above
federal annual enforcement stan-
dards. Several individual THM
compounds, as well as the pesti-
cides cyanazine and acifluorfen,
were detected at levels above
non-enforceable federal health
guidelines. In six communities
(Columbus, Defiance, Delaware,
Napoleon, Norwalk, and
Williamsburg), THMs were found
at levels above those associated
with a significant increase in mis-
carriage rates in a recent study of
5,100 pregnant women in Califor-
nia (Waller et al. 1998, EPA
1998a) (Figure 1).

Disturbingly, for two-thirds (14
out of 20) of the contaminants
detected, there are no enforce-
able drinking water standards —
even though all have been identi-

In spite of the
vigorous efforts of
drinking water
providers, tap water
made from dirty rivers
and lakes is often host
to multiple toxic
chemicals, or is
contaminated with the
by-products of the
clean-up process itself.

For two-thirds of the
contaminants
detected, there are no
enforceable drinking
water standards —
even though all have
been identified as
posing health risks.
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Figure 1.  Trihalomethane levels in tap water in half the
communities tested exceeded both new federal standards
and levels associated with a significant increase in
miscarriage rates.

Source: Environmental Working Group, compiled from results of citizens tap
water testing program, summer 1998.

fied as posing health risks.
Even worse, aside from some
short-term reporting require-
ments that apply to only six of
these chemicals, the public has
no right to know about the pres-
ence of these 14 contaminants in
their tap water.

Cities with the most
contaminants in tap water

Residents in Columbus, Defi-
ance, Delaware, Napoleon,
Norwalk, and Williamsburg
drank tap water containing ten
or more contaminants, including
multiple weed killers, and high

levels of THMs (Table 1). High
levels of nitrate were found in
Napoleon and Defiance. Tap
water in Defiance also contained
xylenes, a component of gaso-
line that is believed to cause
birth defects. Water in
Williamsburg, Akron and
Norwalk contained low levels of
phenanthrene and fluorathene,
which are polycyclic aromatic
hydrocarbons (PAHs), some of
which have been found to cause
cancer.

Defiance’s water contained
the most contaminants: 16 differ-
ent chemicals, including three
(total THMs, atrazine and ni-
trates) at levels higher than fed-
eral enforcement standards and
three others (two THM com-
pounds plus cyanazine) at levels
above non-enforceable federal
health guidelines. Twelve con-
taminants were found in Napo-
leon and Delaware and 11 in
Williamsburg. Since all of these
were one-day samples and the
EPA bases “violations” for most
chemicals on an average of test
results from samples taken
throughout the year, only the
nitrate levels detected in Defi-
ance would be considered a vio-
lation of federal drinking water
standards.

Our finding of multiple con-
taminants in Ohio tap water
raises serious health concerns,
particularly for infants, young
children, pregnant women and
people with compromised im-
mune systems.  EPA regulates
only a handful of chemicals on
the basis of cumulative health
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Table 1.  Tap water in half the communities tested had 10 or more contaminants.

Source: Environmental Working Group, compiled from results of citizens tap water testing program, summer 1998.
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Defiance 16      X X X X X X X X X X X X X X X X
Delaware 12      X X X X X X X X X X X X
Napoleon 12      X X X X X X X X X X X X
Norwalk 11      X X X X X X X X X X X
Williamsburg 11      X X X X X X X X X X X
Columbus 10      X X X X X X X X X X
Sidney 7      X X X X X X X
Cleveland 6      X X X X X X
East Liverpool 6      X X X X X X
Akron 5      X X X X X
Ironton 5      X X X X X
Toledo 4      X X X X   

effects.  These chemicals, regu-
lated as groups, include total
THMs, xylenes, and nitrates.
Otherwise, tap water contami-
nated with any number of mul-
tiple pollutants is officially “safe”
to drink as long as no single
contaminant exceeds the federal
enforcement standard.

Right to know?

The 1996 amendments to the
Safe Drinking Water Act require
water systems to prepare an an-
nual summary of the quality of
water they delivered to consum-
ers’ taps throughout the year.
Water suppliers’ first annual
“Consumer Confidence Report”
must be delivered to each con-
sumer by October 1999.

But EPA’s highly touted new
program falls far short of ensur-
ing the public’s right to know.

While some utilities may do
more, water suppliers are re-
quired only to inform the public
about contaminants in their tap
water covered by an official en-
forcement standard known as a
maximum contaminant level
(MCL). Of the 20 contaminants
we found in Ohio drinking water,
MCLs have not been adopted for
14.  Aside from some special,
short-term reporting require-
ments, the public has no feder-
ally-guaranteed, long term right
to know about these 14 contami-
nants in their tap water (Table 2).

All Ohio residents could be
affected by this serious shortcom-
ing in the federal right-to-know
rules.  At least 60 percent of the
contaminants detected in every
town in our survey are not sub-
ject to long-term right-to-know
reporting requirements.  People
who drink water drawn from ag-

At least 60 percent of
the contaminants
detected in every
town in our survey are
not subject to long-
term right-to-know
reporting
requirements.
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ricultural watersheds will almost
certainly be exposed to levels of
contaminants that exceed federal
health guidelines and not be told
about it.  The six water systems
in our survey with the most con-
taminated tap water, all get their
water from rivers that flow
through heavily farmed areas.

The EPA also requires water
suppliers to inform consumers
about the health effects of con-
taminants, but here the new rules

are even weaker.  If water sup-
pliers follow EPA rules, as many
surely will, customers will re-
ceive health effects information
only for chemicals found at lev-
els high enough to trigger an
enforcement action for formal
violation of an MCL.

Under federal requirements,
only Defiance and Napoleon in
our survey would need to pro-
vide health effects information to
their consumers, and then only

The six water systems
in our survey with the
most contaminated
tap water, all get their
water from rivers that
flow through heavily
farmed areas.

    Number of
communities Federally-

where guaranteed,   
Type of contaminant was long term

Contaminant Contaminant found (of 12) right to know?

total trihalomethanes 
(TTHMs) 

group of four volatile 
organic compounds 

(VOCs)

12     yes     

     bromoform VOC 1     no     
     chloroform VOC 12     no     
     bromodichloromethane VOC 12     no     
     dibromochloromethane VOC 12     no     
atrazine pesticide 10     yes     
nitrate and nitrite inorganic compound 10     yes     
metolachlor pesticide 8     no     
cyanazine pesticide 6     no     
desethyl atrazine pesticide 6     no     
desisopropyl atrazine pesticide 5     no     
dicamba pesticide 4     no     
simazine pesticide 4     yes     
acetochlor pesticide 3     no     
fluoranthene polycyclic aromatic 

hydrocarbon (PAH)
3     no     

phenanthrene PAH 3     no     
alachlor pesticide 2     yes     
acifluorfen pesticide 1     no     
dalapon pesticide 1     yes     
propazine pesticide 1     no     
xylenes (total) group of VOCs 1     yes        

Table 2.  Twenty different contaminants were found in our single
samples of tap water in 12 Ohio communities.

Source:  Environmental Working Group, compiled from results of citizens tap water testing
program, summer 1998.

Test communities included Akron, Cleveland, Columbus, Defiance, Delaware, East
Liverpool, Ironton, Napoleon, Norwalk, Sidney, Toledo, and Williamsburg.
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for one contaminant, nitrate.  Wa-
ter suppliers in the other 10 com-
munities could comply with fed-
eral regulations without providing
health effects information of any
kind about the 20 contaminants
found in their tap water — includ-
ing five contaminants we found at
levels above federal enforcement
standards or health guidelines.

Risks for Pregnant Women

In the past six years, five stud-
ies conducted by the California
Department of Health Services
have shown a relationship be-
tween tap water and miscarriages
(Waller et al. 1998, Deane et al.
1992, Windham et al. 1992,
Wrensch et al. 1992, Swan et al.
1992).  Additional studies by scien-
tists at the U.S. Public Health Ser-
vice and the state of New Jersey
have shown a link between THMs
and birth defects like cleft palate,
neural tube defects, major cardiac
defects, and low birth weight
(Bove et al. 1992, Bove et al. 1995,
Klotz and Pyrch 1998).

In the most recent study,
women in the first trimester of
pregnancy who drank five or more
glasses of tap water a day with
total THMs above 75 ppb had a
15.7 percent rate of miscarriage.
Women who drank water with less
than 75 ppb total THMs, or less
than five glasses of water per day,
or both, had a 9.5 percent rate of
miscarriage (Waller et al. 1998,
EPA 1998a).

In Columbus, Defiance, Dela-
ware, Napoleon, Norwalk, and
Williamsburg, THM levels were

found far above 75 ppb (Figure
1).  Women in these communities
receive no warning when THM
levels in tap water rise above this
level of significant risk.

The proposed drinking water
standard for THMs, 80 ppb, does
not take into account potential
adverse reproductive outcomes.

Protecting the Source:
Safer, Cheaper, Fairer

Tap water appears to be much
more contaminated in communi-
ties that rely on surface water
from agricultural areas.  Tainted
tap water in these communities is
typically caused by three factors.
These towns often draw water
from rivers that are close to major
sources of agricultural pollution,
with high concentrations of pesti-
cides and nitrate.  These rivers
are often loaded with organic
matter, from farm runoff and
other sources, which reacts with
chlorine to produce THMs.  Fi-
nally, many smaller towns cannot
afford expensive treatment meth-
ods, such as granular activated
carbon or reverse osmosis,
needed to lower levels of chemi-
cal pollutants in tap water. Be-
cause current policy does little to
protect source water from con-
tamination, water suppliers are
forced to spend scarce tax rev-
enues trying to turn polluted wa-
ter into “safe” tap water — while
the public is kept in the dark
about most of the contaminants
in the water they drink.

Protecting source water is by
far the most cost effective and

Because current policy
does little to protect
source water from
contamination, water
suppliers are forced to
spend scarce tax
revenues trying to turn
polluted water into
“safe” tap water.
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fair way to improve the quality
of tap water.  It avoids the need
for costly upgrades to drinking
water facilities, and it puts the
burden of cleaning up water
where it belongs — with the
polluters.  A strong public right
to know about all contaminants
in their tap water is the essential
first step in building support for
source water protection initia-
tives.  Comprehensive monitor-
ing, in turn, is the foundation of
any good right to know pro-
gram.

Recommendations

Improving drinking water
quality in Ohio will require ac-
tion by the federal government,
Ohio EPA, and Ohio citizens.
Private individuals can make a
difference by, at a minimum,
encouraging their water suppli-
ers to go beyond weak federal
requirements for next year’s
Consumer Confidence Reports.

To protect public health and
improve water quality in Ohio
and the nation, EPA and the
State of Ohio must:

•  Adopt tough, enforceable,
source water protection
plans.  In Ohio this means
that the state’s require-
ments for source water
protection should go be-
yond the weak federal
guidance.  Ohio EPA must
define areas of ground wa-
ter and surface water that
contribute to each water
supply, using robust

hydrogeologic methods.
Ohio EPA must identify
and make public current
and potential sources of
contamination, along
with the name and ad-
dress of the polluter.
Ohio EPA should require
buffer zones along sur-
face water bodies up-
stream of intakes.  Ohio
EPA should implement a
program of pesticide and
fertilizer use reduction.

•  Require meaningful, fre-
quent testing for unregu-
lated contaminants, in
programs tailored to each
individual water supplier,
that include all contami-
nants found in their
source waters.  Require
comprehensive testing of
agricultural pollutants by
all water suppliers, re-
gardless of size, that draw
their water from agricul-
tural regions. At a mini-
mum, water suppliers
should test for all water-
soluble pesticides applied
by farmers in the water-
shed, all industrial con-
taminants discharged to
source water, and all in-
dividual THMs.  To help
water suppliers target
their testing and inform
the public about possible
contaminants, compre-
hensive pesticide use re-
porting must be required,
and the results must be
made available to the
public in a timely fashion.

A strong public right
to know about all
contaminants in their
tap water is the
essential first step in
building support for
source water
protection initiatives.
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•  Require public reporting of
all detections of all tap wa-
ter contaminants along
with meaningful health
effects information.

•  Implement and then go
beyond the first steps pro-
posed in the federal Clean
Water Action Plan.  While
the federal government
studies health effects and
the need for new stan-
dards, Ohio EPA must re-
quire reductions in the use
of pesticides and fertilizers
that are found in Ohio’s
tap water.

•  Establish a THM standard
that provides an adequate
margin of safety against the
risk of miscarriages and
birth defects, including re-
productive risk from indi-
vidual THMs.  Require
weekly monitoring of
THMs for surface water
systems, and mandate pub-
lic notification when THM
levels exceed 75 ppb in
tap water at any location
served by the water sup-
plier.  We recommend a
public notice similar to that
used by Chesapeake, Vir-
ginia, with additional lan-
guage stressing the impor-
tance of drinking adequate
amounts of water during
pregnancy.

“The Chesapeake Health
Department and the De-
partment of Public Water
suppliers has issued a no-

tice of a potential health
risk to women in their first
trimester of pregnancy.

A California study released
in March states that
women in their first 13
weeks of pregnancy who
drink more than five
glasses of tap water per
day from water systems
that have higher than nor-
mal THMs may have an
increased risk of spontane-
ous abortions.

The health alert applies to
areas of Chesapeake
where THM levels exceed
75 ppb.  You can monitor
the THM level in your area
by calling the Water Qual-
ity Hotline for weekly
readings.  The City’s Water
Quality Hotline will be
updated regularly to in-
form pregnant women of
the status of THMs and the
potential risks in all areas
of Chesapeake.” (ex-
cerpted from Chesapeake
Health Department, 1998)

•  Immediately eliminate the
waiver for THM testing for
water suppliers serving
less than 10,000 people.

•  Ban the herbicide atrazine.
Current federal law re-
quires that all exposure to
pesticides are safe for in-
fants and children.  Atra-
zine, which was found in
10 of the 12 water systems
tested, is not safe for in-

EPA must establish a
THM standard that
provides an adequate
margin of safety
against the risk of
miscarriages and birth
defects.
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fants, particularly infants in
small towns in agricultural
regions who drink formula
reconstituted with tap water
laced with high levels of
atrazine for months at a
time.

•  Increase the frequency of
monitoring for nitrate dur-
ing the peak season and
lower the standard for ni-

trates in water to 5 parts
per million, equivalent to
the guidelines for Euro-
pean nations.

•  Fund health effects re-
search of tap water con-
taminants in an amount of
at least $10 million per
year, as required under the
Safe Drinking Water Act
amendments.
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Total systems with lead and copper monitoring violations
Lead and copper monitoring

Total systems with surface water monitoring violations
Surface water monitoring

Total systems with lead and copper violations
Lead and copper treatment

Total systems with coliform monitoring violations
Coliform monitoring

Total systems with chemical monitoring violations
Chemical monitoring

Total systems with surface water treatment violations
Surface water treatment

Total systems with coliform violations
Coliform MCL

Total systems with MCL violations
MCL violations

Percent of systems in violation
Total systems in violation

Total violations

50 45 40 35 30 25 20 15 10 5

Violation category

States that
didn't
report data

State with the fewest
violations

State with the most
violations Ohio

State ranking

How Ohio Tap Water
Stacks Up

Chapter 2

Figure 2.  A recent EPA report showed that Ohio tap water ranked below the national average
in 17 of 19 violation categories.

N
at

io
na

l a
ve

ra
ge

 w
at

er
 q

ua
lit

y

A recent EPA report summa-
rizing national drinking water
quality shows that Ohio tap wa-
ter ranks below the national av-
erage water quality level in 17 of
19 violation categories, ranging
from the number of systems with
violations, to neglecting to test
for contaminants (EPA 1998b)
(Figure 2).

In fact, when all EPA catego-
ries are considered together, in

1996, Ohio’s tap water was rated
second worst in the nation for
violations of health standards and
monitoring requirements.   Ohio
was the worst of all 50 states in
protecting the public from water-
borne illness, registering the most
violations of federal standards in
the country for disease-causing
microorganisms in drinking wa-
ter.   Ohio water suppliers trailed
only Michigan in their rate of ne-
glecting to test for these microor-

When all EPA
categories are
considered together,
Ohio’s tap water was
rated second worst in
the nation for
violations of health
standards and
monitoring
requirements.

Source: EPA 1998b.
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ganisms, and they followed only
North Carolina and New Jersey in
the total number of times in 1996
they neglected to conduct re-
quired testing for regulated con-
taminants.

In 1996, fully one half of
Ohio’s 6000 public water systems
were in violation of drinking wa-
ter standards — more drinking
water violations than all but three
states (North Carolina, Arizona,
and New Jersey).

Enforcement actions don’t al-
ways fix the problem, even when
a water system violates a drink-
ing water standard, and serves
water to their customers that EPA

considers unsafe year after year.
For instance, in Alliance, Ohio,
average yearly total
trihalomethane levels violated the
drinking water standard for three
of six years from 1989 to 1994.
Chronic violations such as these
harm public health.

Ohio’s poor tap water quality
drives home the importance of
the public’s right to know about
contaminants in the water they
drink.  In a state that can’t even
seem to follow the basic require-
ments of the Safe Drinking Water
Act, the public should at the very
least be told about all detected
contaminants in their water, and
the potential health effects.
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Contaminants and Regulations

Chapter 3

In the summer of 1998, Envi-
ronmental Working Group and
Ohio Citizen Action  found 20
contaminants in one-time tap
water samples from 12 commu-
nities across Ohio (Figure 3).
One-third (6 of 20) of the con-
taminants we found in Ohio tap
water, plus one contaminant
group, total THMs, are regulated
by EPA.  Regulated contaminants
are those for which the EPA has
adopted an enforcement stan-
dard known as the maximum
contaminant level, or MCL.  An
MCL is not necessarily a level
the EPA considers without risk,
nor is it based entirely on health
considerations.  An MCL is best
thought of as the safest level
deemed feasible for water sup-
pliers to attain.

The other contaminants we
found in Ohio tap water are un-
regulated contaminants, those
for which EPA has not adopted
an MCL.  For some of these con-
taminants, EPA has not estab-
lished health-based standards or
enforcement standards of any
type.  For others, EPA has estab-
lished one or both of two non-
enforceable health-based levels:

• a maximum contaminant
level goal (MCLG), a true

health-based standard that
represents a safe level of life-
time exposure. For most car-
cinogens the MCLG is zero.

• a lifetime health advisory
(LHA). An LHA is a non-en-
forceable health guideline
that represents an exposure
level thought to be without
an appreciable risk over a
lifetime.

There are no long-term require-
ments for water suppliers to moni-
tor for unregulated contaminants
with MCLGs or LHAs, or to report
the results to the public.  Nor does
contamination in excess of these
health-based limits bring any en-
forcement action.

For 14 of the 20 contaminants
we found in Ohio drinking water,
there are no enforceable drinking
water standards (MCLs) (Table 3).
EPA has adopted LHAs or MCLGs
for nine of these 14 unregulated
contaminants. For the five other
chemicals we detected, there are
no enforcement standards or
health guidelines of any kind.

What We Found

Weed Killers.  Ohio farmers
used more than 18 million pounds

Tap water in Defiance
had 11 different
weed killers and
metabolites; Delaware
and Napoleon had
eight each;
Williamsburg and
Columbus had six
and Norwalk had five.
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Source:  Environmental Working Group.
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of weed killers in 1997, with
corn growers accounting for 13
million pounds, and soybean
growers adding another 5 mil-
lion pounds.  The most popular
weed killer in Ohio is atrazine.
According to the U.S. Depart-
ment of Agriculture estimates,
4.4 million pounds of atrazine
were applied to Ohio cornfields
in 1997, followed by metolachlor
(3.4 million pounds) and
acetochlor (1.7 million pounds).
All of these compounds are wa-
ter soluble; none are effectively
removed from drinking water
without expensive activated car-
bon treatment.

Tap water in Defiance had 11
different weed killers and me-

Number of Maximum level found
communities where  in this summer's

contaminant was  tap water testing
Contaminant found (of 12) (parts per billion) Health-based limit

bromodichloromethane 12      22 ppb zero exposure
chloroform 12      150 ppb zero exposure
dibromochloromethane 12      15 ppb 60 ppb
metolachlor 8      8.4 ppb 70 ppb
cyanazine 6      2.5 ppb 1 ppb
desethyl atrazine 6      1.1 ppb not established
desisopropyl atrazine 5      0.5 ppb not established
dicamba 4      1.5 ppb 200 ppb
acetochlor 3      1.1 ppb not established
fluoranthene 3      0.1 ppb not established
phenanthrene 3      0.3 ppb not established
acifluorfen 1      0.26 ppb zero exposure
bromoform 1      2 ppb zero exposure
propazine 1      0.13 ppb 10 ppb   

Table 3. If water suppliers follow weak federal rules, the public will not be told over the long
term about 14 contaminants we found in Ohio tap water, even those found above levels
considered safe.

Source: Environmental Working Group, compiled from results of citizens tap water testing program, summer 1998.

tabolites; Delaware and Napo-
leon had eight each;
Williamsburg and Columbus had
six and Norwalk had five. Atra-
zine was found in the tap water
of 10 out of 12 communities
tested, metolachlor in eight and
acetochlor in three. In three com-
munities, atrazine was found at
levels above the annual average
MCL of 3 parts per billion: Defi-
ance (10 ppb), Napoleon (5.9
ppb) and Williamsburg: (3.4
ppb).

Atrazine metabolites — chemi-
cals formed as by-products of the
breakdown of atrazine — are not
regulated by the EPA, yet are
typically found wherever the
weed killer is found. On average,
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atrazine metabolites are found at
levels equal to 10 to 20 percent
of atrazine levels. In the commu-
nities where we tested, this
ranged from zero to 29 percent.

Cyanazine, an even more toxic
triazine herbicide scheduled to
be phased out in 2002, was
found at levels above the federal
LHA of 1 ppb in three communi-
ties:  Defiance (2.5 ppb),
Williamsburg (2.2 ppb), and Na-
poleon (1.6 ppb).

Acetochlor, a probable car-
cinogen allowed onto the market
by the Clinton Administration in
1993, was found in three of the
systems tested.

Monitoring required by Ohio
EPA shows that levels of weed
killers in the state’s tap water
peak for a three to six month
period in the spring and summer
months, although some persist
well into fall. Alachlor, atrazine,
and cyanazine are particularly
persistent at high levels in Ohio
drinking water supplies.  From
1995-98, the Ohio EPA data show
that three-month averages for at
least one of these three weed
killers in the water supplies of 27
communities exceeded federal
safety standards or health guide-
lines. This number included the
communities of Columbus, Defi-
ance, Delaware, Napoleon,
Norwalk, and Williamsburg in
our survey.  Cyanazine was
found at unsafe levels in 25 com-
munities, and atrazine in 23.

Trihalomethanes.  Trihalo-
methanes (THMs) are potent can-

cer-causing and reproductive
toxins that are by-products of
the chlorination process. When
water suppliers struggle to make
potable tap water out of pol-
luted source water, the public
often ends up drinking high lev-
els of THMs.

More than 10 peer-reviewed
epidemiological studies have
found an increase of as many as
10,000 cases of cancer in the
United States associated with
THMs in tap water (Morris et al.
1992).  While some experts dis-
pute the number of cancer cases
that THMs cause, there is virtu-
ally no argument that THMs
cause cancer in humans (EPA
1998a).  A growing body of evi-
dence indicates that THMs, and
particularly some individual
THM components, cause miscar-
riages and birth defects (Waller
et al. 1998, Bove et al. 1995,
Bove et al. 1992, Narotsky 1997,
EPA 1998a).

EPA has spent more than ten
years promulgating a new con-
taminant standard of 80 ppb for
total THMs.  This standard,
based on yearly average con-
tamination levels throughout the
water system, will be promul-
gated in November 1998 and
phased in over the next four
years.  The standard was devel-
oped to protect the public from
long-term cancer risks, and does
not take into account the poten-
tial risk for miscarriages or birth
defects from short-term expo-
sures.  One-day levels of THMs
exceeded the 80 ppb standard in
our single tap water samples in

 When water suppliers
struggle to make
potable tap water out
of polluted source
water, the public often
ends up drinking high
levels of THMs.

A growing body of
evidence indicates
that THMs, and
particularly some
individual THM
components, cause
miscarriages and birth
defects.
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Figure 4.  Levels of bromodichloromethane in tap water in
four communities exceeded levels associated with a
significant increase in miscarriage rates.

Source: Environmental Working Group, compiled from results of citizens tap
water testing program, summer 1998.

six of 12 water systems tested:
Columbus, Defiance, Delaware,
Napoleon, Norwalk, and
Williamsburg (Figure 1).  In De-
fiance, the levels found were
more than two times greater
than the new health standard.

Total THM levels in these six
communities also exceeded the
level associated with a signifi-
cant increase in spontaneous
abortions (miscarriages).  In a
recent study of more than 5,100
pregnant women in California,
women in the first trimester of
pregnancy who drank five or
more glasses of tap water a day
with total THMs above 75 ppb
had a 15.7 percent rate of mis-
carriage.  Women who drank
water with less than 75 ppb total
THMs, or less than five glasses
of water per day, or both, had a
9.5 percent rate of miscarriage
(Waller et al. 1998, EPA 1998a).

The California study also ana-
lyzed miscarriage rates in rela-
tion to individual THMs, and
found an even stronger associa-
tion between miscarriages and
high levels of the THM bromo-
dichloromethane (BDCM).
BDCM levels above 18 ppb, the
level associated with more mis-
carriages, were found in tap wa-
ter samples from Defiance, Na-
poleon, Williamsburg, and East
Liverpool.  Levels of BDCM in
Ironton were 17 ppb (Figure 4).

Currently, the federal govern-
ment does not require testing of
THMs in communities of less
than 10,000 people.  In Ohio this
means that water suppliers in

Napoleon and Willamsburg, and
77 other small Ohio communities,
do not test for THMs.  And there
is no standard at all for BDCM in
water, although EPA has estab-
lished a non-enforceable con-
taminant goal of zero, based on
concerns about the chemical’s
ability to cause cancer.

In Ohio, which registered the
most violations in the nation for
disease-causing microorganisms
in drinking water, a reduction in
chlorination is not the answer to
reducing THM levels (EPA 1998).
Given Ohio’s chronic coliform
problems, a broad reduction in
chlorination would almost cer-
tainly increase the risk and inci-
dence of waterborne disease

Level
associated with
significant
increase in
miscarriages

Total THM levels in six
communities exceeded
the level associated
with a significant
increase in
miscarriages.
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from microorganisms.  At the
same time, women need to avoid
exposures to high level of THMs
during pregnancy.  Until source
waters are cleaned up, this goal
would be best achieved through
low cost, low risk public warn-
ings and education.

Nitrate.  Nitrate in tap water
above federal health-based limits
can cause methemoglobinemia,
or blue baby syndrome, a poten-
tially fatal condition of oxygen
deprivation in the bloodstream.
Any exposure above the federal
limit is of concern for the fetus or
infants under six months of age,
because, unlike any other federal
drinking water standard, the ni-
trate standard has no built-in
margin of safety to protect sensi-
tive individuals.  In 1987, the EPA
Scientific Advisory Board ob-
served that the agency’s standard
“excludes, for all practical pur-
poses, protection of sensitive
members of the population.”
(Carlson 1987)

Nitrate is also suspected of
causing birth defects and is trans-
formed into potent carcinogens
in the human body.  For this rea-
son, the European Economic
Community has adopted a health
guideline for nitrate (5.6 ppm)
almost twice as protective as the
U.S. standard of 10 parts per mil-
lion (ppm). Nitrate is also one of
a very few chemicals for which
EPA is requiring health effects
information in Consumer Confi-
dence Reports even when detec-
tions do not trigger an official
violation. This special policy, oth-
erwise applied only to arsenic

and lead, suggests that EPA con-
siders nitrate to pose a health
risk even at levels below the
current MCL.

Ohio tap water testing
showed nitrate at levels of con-
cern in Defiance, where levels
were 12 parts per million on
June 23, 1998 and Napoleon,
where levels were 7.5 ppm (well
above the European guideline)
on June 26.  In Defiance and
Napoleon, levels during that
week mandated a federal warn-
ing “[encouraging] parents . . . to
provide infants with an alterna-
tive source of drinking water.”

According to the Ohio EPA,
water supplies also exceeded
the nitrate standard in the sum-
mer of 1998 in Columbus, Fre-
mont and McClure. These three
water suppliers, along with
those in Defiance and Napoleon,
serve a population of more than
400,000.

Nitrate warnings are common
in Ohio, but the Safe Drinking
Water Act requires no action
beyond public notice that the
water is unsafe for infants and
expectant mothers.  Even as
warnings are posted, the public
is served nitrate-contaminated
tap water for an indefinite pe-
riod, based on the hope that no
potentially sensitive person will
drink it.  Lacking an adequate
safety margin, this enforcement
policy almost certainly fails to
protect a small but real percent-
age of the vulnerable population
from exposure to unsafe levels
of nitrate.

The EPA Scientific
Advisory Board
observed that the
agency’s nitrate
standard “excludes,
for all practical
purposes, protection
of sensitive members
of the population.”
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AVERAGING AWAY CANCER RISKS

Even for carcinogens for which EPA has
adopted MCLs, contamination above that level
is not necessarily a “violation.” Under EPA
rules, a violation is determined on the basis of
the average of results from samples taken
throughout the year.  In many of our sampling
locations, levels detected exceeded the MCL —
sometimes by huge margins.  But these are not
violations because lower levels at other times
of the year could bring the annual average
under the MCL.

Indeed, the EPA allows levels of carcinogens in
drinking water far in excess of annual health
standards for months at a time, as long as the

annual average exposure falls below the MCL.
For example, compliance with the EPA’s new
standard for total THMs is based on an average
of samples taken throughout the water system in
four different quarters of the year.

For pesticide contamination of food, EPA uses a
different yardstick: One exceedence of the
standard is a violation. The scientific validity of
characterizing these periodic and repeated high
exposures to carcinogens in drinking water as
safe is increasingly controversial.  EPA’s Office
of Research and Development held a two-day
meeting in August 1998 about health risks from
short-term, high-dose exposures.

Xylenes and PAHs.  Xylenes
were found in the tap water in
Defiance, and two polycyclic
aromatic hydrocarbons, phenan-
threne and flouranthene, were
found in the tap water in Akron,
Norwalk, and Williamsburg.

Xylenes, a component of
gasoline and other petroleum
based solvents, likely causes
birth defects in humans.  Ac-
cording to the California Office
of Environmental Health Hazard
Assessment (OEHHA) there is a
“medium to high” level of con-
cern over the ability of xylenes
to cause birth defects and other
reproductive problems.  OEHHA
noted that xylenes have been
found to cause all major types of

birth defects, including fetal
death, miscarriages, malforma-
tions, growth deficits, and func-
tional and behavioral abnormali-
ties in lab animals (OEHHA
1998).

The two polycyclic aromatic
hydrocarbons (PAHs) found at
trace levels in Akron, Norwalk,
and Williamsburg tap water are
largely unstudied and unregu-
lated.  The European Community
has established drinking water
standards for PAHs, but the EPA
has not.  Some PAHs have been
found to cause cancer and PAHs
are regulated in the workplace air
by the Occupational Safety and
Health Administration.
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Health Effects

Chapter 4

On June 23, 1998, the tap wa-
ter in Defiance contained 16 dif-
ferent chemical pollutants, most
at levels above federal health
standards or guidelines.  These
contaminants included three
THMs, 11 weed killers, xylenes,
nitrite and nitrate.  Although De-
fiance had the most seriously
contaminated water, Defiance
was not alone.  Half of the Ohio
communities tested had 10 or
more contaminants in their tap
water.

Is water like this safe to
drink?  In our opinion the an-
swer is clearly no, particularly
for pregnant women, infants,
young children, and individuals
with compromised immune sys-
tems.  Consider that on June 23,
1998, in Defiance:

•  A nitrate advisory was in
effect, warning parents not
to serve this water to in-
fants, due to acute risk of
methemoglobinemia,  or
“blue baby” syndrome, a
potentially fatal condition
of oxygen deprivation in
the baby’s bloodstream.
Nitrates may also cause
birth defects and miscar-
riages (NAS 1995, Dorsch,
et al. 1984), and are con-

verted to potent cancer-
causing N-nitroso com-
pounds in the human body.

•  The water also contained at
least 11 weed killers or me-
tabolites, almost all of
which cause cancer in ani-
mals through disruption of
the hormone system.
Again, this is particularly
troubling for pregnant
women and infants, be-
cause small doses of hor-
mone disruptors may cause
serious and permanent
changes in sexual develop-
ment or contribute to can-
cer and malformations of
the reproductive organs if
exposure occurs at the right
window of vulnerability
during pregnancy or early
infancy.

•  Also present were high lev-
els of THMs, for which
there is overwhelming evi-
dence that exposure can
cause cancer. That day in
Defiance, THM levels were
more than twice the level
allowed by a new EPA stan-
dard that will be promul-
gated in November 1998
(173 ppb vs. 80 ppb).  Per-
haps worse, levels of THMs

Half of the Ohio
communities we
tested had 10 or more
contaminants in their
tap water.

Is water like this safe
to drink?  In our
opinion the answer is
clearly no.
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in tap water in Defiance
and five other cities tested
were well above the levels
associated with an increase
in the miscarriage rate from
9.5 to 15.7 percent in a re-
cent study of 5,100 women
California (Waller et al.
1998, EPA 1998a).

•  On top of all this, health
standards and advisories for
the above contaminants do
not include special protec-
tions for infants and the
fetus (with the possible ex-
ception of the nitrate stan-
dard), nor do they account
in any way for the additive
effects of drinking all these
contaminants at once.  Stan-
dards are still established as
though an individual adult
is exposed to one pollutant,
and one pollutant only.

Weed Killers

The pesticides most frequently
detected in the Ohio samples
cause a litany of health effects,
including cancer, birth defects,
and disruption of the hormone
system.

The triazine herbicides (atra-
zine, cyanazine, simazine,
propazine) all cause mammary
gland cancer in female rats
through interference with the
normal functioning of the hor-
mone system (Hauswirth 1988a,
Dykstra 1991, Rinde 1989).
Cyanazine, simazine, and atrazine
cause other cancers in animals as
well (Gahli 1985, Pinter et al.
1990, Rinde 1989).  Cyanazine is

also a reproductive toxin, caus-
ing heritable genetic mutations
in a number of tests, and birth
defects in rabbits and rats (Rinde
1991).

The acetanilide herbicides
(alachlor, acetochlor,
metolachlor) all cause a rare
cancer in animals (EPA 1984,
EPA 1987, Rinde 1986, Dapson
1993, EPA 1994). Alachlor causes
this rare cancer even when test
animals are exposed only for the
first six months of their lives,
suggesting that infants may be at
higher risk (Hauswirth 1987).
Two of the acetanilide herbi-
cides, alachlor and the recently
registered acetochlor, are classi-
fied by EPA as probable human
carcinogens. Alachlor has also
been found to disrupt the endo-
crine system.

Trihalomethanes

THMs form when chlorine,
added to water to kill microor-
ganisms, reacts with organic ma-
terial in the water.  Numerous
human epidemiological studies
indicate that these chemicals are
associated with rectal, bladder,
or pancreatic cancers, and a
1993 article in the American
Journal of Public Health esti-
mated than annually, 10,700 rec-
tal and bladder cancers may be
caused each year by disinfection
byproducts like the
trihalomethanes (Morris, et al.
1992). The current debate is not
about whether THMs cause can-
cer, but instead is about how
many cases of cancer THMs
cause each year (EPA 1998a).

The pesticides most
frequently detected in
the Ohio samples
cause a litany of
health effects,
including cancer, birth
defects, and disruption
of the hormone
system.
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Recently, a major prospective
California study found a signifi-
cant increase of the rate of spon-
taneous abortion among women
who drank chlorinated tap water
with high, but nonetheless legal
levels of THMs (Waller et al.
1998). The implications of this
study are powerful.  Not only
did researchers show that the
effects of trihalomethanes can be
acute and relatively immediate,
but the study also showed that
miscarriages may occur at con-
centrations considered safe by
the EPA.  Peak contamination
levels in our snapshot of Ohio
tap water were more than twice
the level that caused a significant
increase in spontaneous abor-
tions in the California study.

The Waller study has
prompted additional research in
other parts of the country.  The
study authors themselves stress
that the 75 ppb THM benchmark
associated with increased num-
bers of miscarriages is not set in
stone.  The science will continue
to evolve, and it is likely that
additional studies will come to
different conclusions on the ex-
act amount of THMs that cause
significant adverse reproductive
outcomes.  Regardless of the
exact number, the Waller study
is just one in a series of studies
that have shown serious repro-
ductive problems from short-
term exposures to THMs.

A study by the U.S. Public
Health Service showed that chlo-
rine disinfection byproducts are
also associated with birth de-
fects, including spine and neural

tube defects (Bove et al. 1992).
A subsequent study by the U.S.
Public Health Service and New
Jersey Department of Health
found that THMs are associated
with reduced fetal body weight,
central nervous system defects,
oral cleft defects, and major car-
diac defects (Bove, et al. 1995).
THMs also cause low birth
weight, miscarriages, and de-
creased sperm motility in animal
studies (Klinefelter et al. 1995,
Narotsky et al. 1997, and Kramer
et al. 1992).  The current MCL for
total THMs considers only the
cancer risk from trihalomethanes.

Nitrate

When levels of nitrate in tap
water are low, as is the case for
the vast majority of tap water in
the United States, health concerns
are minimal.  Serious concerns
arise, however, when levels ap-
proach or exceed the 10 ppm
standard, as occurred in several
of the cities we tested in Ohio.
As a measure of concern, EPA, in
an unusual step, is requiring pub-
lic notification of nitrate toxicity
in Consumer Confidence Reports
any time nitrate is detected at
levels that exceed one half the
MCL (5 ppm).  This distinctly
atypical requirement suggests that
even EPA has reservations about
the adequacy of  the public
health protection provided by the
current 10 ppm standard.

There is substantial evidence
that the 10 ppm nitrate standard
does not protect infants from
blue baby syndrome.  First, meth-
emoglobinemia has been re-

Peak contamination
levels in our snapshot
of Ohio tap water
were more than twice
the level that caused a
significant increase in
spontaneous abortions
in the California study.
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ported in the literature at levels
below 10 ppm (Sattelmacher
1962, Simon 1964).  These stud-
ies indicate that 3 to 4 percent of
all cases of methemoglobinemia
occur at contamination levels
below 10 ppm.

TRIHALOMETHANES AS REPRODUCTIVE TOXINS — THE EVIDENCE

For the past decade scientists and doctors have
conducted a series of studies establishing
trihalomethanes as reproductive toxins, and
linking tap water to adverse reproductive
outcomes:

Waller et al.  1998.  This study of over 5000
pregnant women found a near doubling of risk
for miscarriage among those women drinking at
least five glasses of tap water a day containing
75 ppb trihalomethanes, a level considered safe
by the EPA.

Narotsky et al.  1998.  High doses of
bromodichloromethane were shown to cause
full litter resorption in rats.

Klotz and Pyrch 1998.  Exposure of a quarter
million pregnant women to total
trihalomethanes in drinking water was shown to
nearly double the risk of neural tube defects in
infants.

Klinefelter et al.  1995.  This study, the first
reporting of effects of trihalomethanes on male
reproduction, showed that low levels of
bromodichloromethane decrease sperm motility
in F344 rats.

Bove et al.  1995.  In a study of over 80,000
births in New Jersey, these researchers found
that mothers who drank tap water with high
trihalomethanes were more likely to have small
babies, or babies with birth defects that

included central nervous system defects, oral
cleft defects, and major cardiac defects.

Wrensch et al. 1992.  In a study of 1016
pregnant women, miscarriages were 4 times
higher among women who drank any tap water,
compared with those drinking bottled water
only.

Kramer et al.  1992.  This study of almost 1000
births in Iowa found a near doubling of risk for
intrauterine growth retardation when mothers
drank tap water containing levels of chlorform at
just one tenth of the level currently allowed by
the EPA.

Windham et al. 1992.  Researchers found
miscarriage rates twenty percent higher for those
women drinking any tap water during pregancy
than for those drinking only bottled water in this
study of 626 preganant women.

Swan et al.  1992.  A review of five major
reproductive outcome studies suggested that
women abstaining from tap water or drinking
bottled water during the first trimester of
pregnancy may be at reduced risk of
miscarriage.

Deane et al. 1992.  In a study of 400
pregnancies, these researchers found
miscarriage rates 3.4 times higher among
women who drank any tap water during their
pregnancy, compared with women who drank
only bottled water.

Nor does the 10 ppm stan-
dard adequately protect infants
and young children from high
doses of cancer-causing com-
pounds.  When nitrate is con-
sumed in tap water, it is con-
verted in the body to N-nitroso
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A 1995 study of
nitrate by the
National Research
Council
recommended
further study of the
reproductive risk of
nitrate.

compounds, for which there is
scientific consensus of carcino-
genicity (IARC 1978, NAS 1977).
Conventional wisdom, however,
always assumed that tap water
was a minor source of exposure
to such compounds.  While this
is likely true for most young
children, the National Research
Council of the National Acad-
emy of Sciences estimates that
27,000 infants may drink tap
water contaminated above 10
ppm each year (NRC 1995).

There is no doubt that expo-
sure to N-nitroso carcinogens
should be avoided during in-
fancy.  This explains why in
1980, the U.S. Department of
Agriculture established a zero-
tolerance for added nitrate in
food destined for infants and
children, and why most Euro-
pean countries have banned N-
nitroso compounds, along with
their nitrate and nitrite precur-
sors, from baby bottle nipples
(Westin 1990).

Nitrate in water may also
cause birth defects.  Studies in
rats and hamsters have shown
that N-Nitroso compounds are
potent teratogens (Druckery
1966; Givelber 1969).  Other
studies have indicated that ni-
trite can be transferred from the
mother to the fetus and could
affect behavioral development at
sublethal doses (Shuval and
Gruener 1972).

A 1984 Australian study ana-
lyzed birth defects in relation to
nitrate contamination in drinking
water and found statistically sig-

nificant associations between
birth defects of the central ner-
vous system and musculoskeletal
system and increasing nitrate
concentration of drinking water
(Dorsch, et al. 1984). A follow-up
study in Canada found the evi-
dence for an association between
nitrate and birth defects to be
weaker.  However, the majority
of the Canadian study population
was exposed to levels much
lower than the high-dose group
in Australia.  A 1995 study of ni-
trate by the National Research
Council recommended further
study of the reproductive risk of
nitrate (NRC 1995).

Xylenes

Xylenes, a component of gaso-
line and other petroleum-based
solvents, are a likely cause of
human birth defects. According
to the California Office of Envi-
ronmental Health Hazard Assess-
ment (OEHHA) there is a “me-
dium to high” level of concern
over the ability of xylenes to
cause birth defects and other re-
productive problems.

OEHHA cites 19 different
peer-reviewed animal studies
showing “all four manifestations”
of developmental toxicity after
exposure to xylenes: fetal death
(including miscarriages), malfor-
mations, growth deficits, and
functional  (and behavioral) ab-
normalities.  Adverse effects have
been reported in three mamma-
lian species, and chicks, and by
oral and inhalation routes of ex-
posure.  There is evidence of
miscarriages and birth defects in
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humans after exposure to xy-
lenes, as well as animal studies
indicating xylene toxicity to the
male reproductive system
(OEHHA, 1998).

PAHs

The health effects of the two
polycyclic aromatic hydrocar-
bons, or PAHs, found in Ohio tap
water are largely unknown.
PAHs occur in industrial dis-

charges, in urban storm runoff,
or can leach from the linings of
tanks and pipes in water distri-
bution systems. PAHs in the air
are regulated in the workplace,
because they are considered po-
tentially carcinogenic.  Although
the European Community has
established drinking water stan-
dards for PAHs, these com-
pounds remain largely unregu-
lated in U.S. drinking water.
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What You Don’t Know
Can Hurt You

Chapter 5

The 1996 amendments to the
Safe Drinking Water Act require
water systems to prepare an an-
nual summary of the quality of
water they delivered to consum-
ers’ taps throughout the year — a
“right to know” that consumers
in California and a handful of
other water systems across the
country have enjoyed for several
years.  Large water systems must
deliver this Consumer Confi-
dence Report to each customer
served water from the system,
with the first annual report deliv-
ered by October 1999.  State gov-
ernors can waive mailing require-
ments for systems serving fewer
than 10,000 people.  These sys-
tems could instead print the re-
sults in the newspaper or post
them in a public place.

Since passage of the Act, EPA
has developed final rules for wa-
ter suppliers when implementing
the right to know amendments.
Unfortunately, the final rules do
not include long-term reporting
requirements for the majority of
the contaminants we found in
Ohio tap water.

Weak monitoring requirements
undermine the public’s right to
know

The public’s right to know

about drinking water contaminants
is dependent first on what water
suppliers monitor for, and second
what monitoring results and other
information about the contami-
nants they tell the public.  Major
problems with EPA policy in both
of these areas undermines the
public right to know about many
potentially hazardous contami-
nants in their tap water.

Most notably, EPA does not
require routine monitoring of un-
regulated contaminants in tap wa-
ter.  EPA’s unregulated contami-
nants monitoring stipulates just
one test every five years for a se-
lect list of 48 contaminants with-
out enforcement standards.  Public
reporting requirements of the cur-
rent list of monitored, unregulated
contaminants will expire after the
first several years of Consumer
Confidence Reports.  Large water
systems are also required to report
results of special trihalomethane
monitoring, but these require-
ments also expire after the first
several years of reporting.

In Ohio, the monitoring of un-
regulated contaminants will almost
surely not provide any useful in-
formation to the public because:

• Most (8 out of 14) of the
unregulated contaminants
we found are not included in

Major problems with
EPA policy
undermines the public
right to know about
many potentially
hazardous
contaminants in their
tap water.
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the program.

• Water suppliers may have
fulfilled their testing re-
quirements and not test at
all for unregulated contami-
nants during the last three
years.  In these cases noth-
ing is required to be re-
ported to the public.

• One test every five years is
an extraordinarily infre-
quent testing schedule.
Even if the contaminant is
found once during the five
year period, this finding will
trigger no subsequent re-
quirement to monitor or
inform the public about it.

The Right to Know in Ohio

Under a state-level pesticide
testing program the Ohio EPA
currently requires monitoring in
certain communities of two un-
regulated contaminants in tap
water: metolachlor and
metribuzin.  The agency plans to
require continued testing in 59
communities with high-risk water
supplies, beginning in 1999.  To
date, however, the state has no
plans to inform the public about
when, how much, and where
these contaminants are found,
even when they are found at lev-
els above federal health guide-
lines.

Monitoring requirements by
the Ohio EPA do nothing to en-
hance the flow of information to
the public.  In the 12 Ohio com-
munities where we tested, a com-
bination of weak state and fed-

eral right-to-know rules will
leave vulnerable populations
like pregnant women, infants,
young children, and people with
compromised immune systems
with virtually no meaningful in-
formation about contaminants in
their tap water.

This is because federal law
does not require water suppliers
to test for and disclose the pres-
ence of many of the contami-
nants we found, and because
some very small water suppliers
lack the funding to perform
comprehensive testing in the
first place.  The effects of a
weak drinking water law are:

•  Of the 21 contaminants or
contaminant groups (total
THMs) we found in Ohio
tap water, only the 7 with
MCLs would be required to
be reported to the public
beyond the first years of
the right to know program
(Table 2).

•  At least 60 percent of the
contaminants detected in
every town in our survey
are not subject to long
term right-to-know report-
ing requirements.

•  Communities that draw
their tap water from agri-
cultural areas face a par-
ticularly serious problem
because unregulated con-
taminants (those without
MCLs) can be more preva-
lent and at levels of greater
health concern than con-
taminants regulated by the

In the 12 Ohio
communities where
we tested, a
combination of weak
state and federal right-
to-know rules will
leave vulnerable
populations like
pregnant women,
infants, young
children, and people
with compromised
immune systems with
virtually no
meaningful
information about
contaminants in their
tap water.
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EPA.

•  Consumers have almost no
right to know about the
health effects of contami-
nants in their drinking wa-
ter.  Under EPA guidelines,
citizens must receive health
effects information only for
contaminants found at lev-
els that trigger an enforce-
ment action for formal vio-
lation of an MCL.  Under
these criteria, for the 20
contaminants plus total
THMs found in the 12
Ohio communities tested,
health effects information
would be provided to resi-
dents of just two communi-
ties, Defiance and Napo-
leon, about just one con-
taminant in their tap water,
nitrate.

No health effects informa-
tion of any kind would be
required to be reported to
residents of 10 of the 12
communities about any of
the 20 contaminants found
in their tap water, includ-
ing the seven found at lev-
els above federal enforce-
ment standards or health
guidelines.  For the other
15 contaminants in Defi-
ance, and the other 11 pol-
lutants in Napoleon, no
information on health ef-
fects would be required to
appear in the right-to-
know report.

•  Residents of communities
with less than 10,000
people will have no effec-

tive right to know what is
in their drinking water.
EPA’s right to know rule
requires that reports be
mailed only to those who
live in communities of
more than 10,000 residents.
In smaller communities re-
ports can instead be
printed in a newspaper or
posted in a public place.
More than 1.7 million Ohio
residents live in these small
communities. There, if wa-
ter suppliers follow EPA
rules, the burden of finding
a Consumer Confidence
Report for the local tap wa-
ter will be on the con-
sumer.

Contaminants in Ohio tap water:
What you may not be told,
and why

Our analysis found 20 con-
taminants in the tap water of 12
communities where citizens
sampled this summer. Under EPA
right to know reporting require-
ments, the public would be told
about only 6, plus the contami-
nant group total THMs.  The
other 14 contaminants include
six pesticide active ingredients,
two atrazine metabolites, four
individual THMs and two PAHs
(Table 2).

Pesticides

•  Triazines. Water suppliers
are not required to test for
the unregulated triazine
pesticides cyanazine and
propazine, and the atrazine
metabolites desethyl atra-

No health effects
information of any
kind would be
required to be
reported to residents
of 10 of the 12
communities about
any of the 20
contaminants found in
their tap water,
including the seven
found at levels above
federal enforcement
standards or health
guidelines.
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zine and desisopropyl atra-
zine.  These compounds
have not yet made it
through the notoriously
slow regulatory process that
leads to EPA establishing a
final drinking water stan-
dard and a concurrent
monitoring requirement.

Some water suppliers vol-
untarily test for unregulated
contaminants. EPA is
“strongly encouraging” but
not requiring that detected
unregulated contaminants
be shown in Consumer
Confidence Reports, but
only when contaminants are
found at levels above estab-
lished health-based limits.
Health-based levels have
not been established for the
atrazine metabolites
desethyl atrazine and
desisopropyl atrazine, de-
spite their potentially seri-
ous health effects.

•  Acetochlor.  Acetochlor,
classified by EPA as a prob-
able human carcinogen, will
likely not appear in a Con-
sumer Confidence Report.
EPA has placed acetochlor
on a list of 30 contaminants
that may be monitored un-
der a special unregulated
contaminant monitoring
program.  But EPA has indi-
cated that acetochlor will
likely get special treatment
under this program and be
tested in only a fraction of
the water systems where
the other contaminants are
tested.  Indications from

EPA are that they believe
widespread testing of
acetochlor should not be
performed since the con-
taminant does not currently
have a government-sanc-
tioned test method.

When they registered the
product, however, EPA
required the manufacturer
to demonstrate a reliable
test method, and EPA cur-
rently makes assurances
that two different, existing
test methods can be used
to reliably test for
acetochlor.

Acetochlor was rejected for
registration by EPA during
the Reagan and Bush ad-
ministrations.  The Clinton
EPA approved acetochlor
in 1993. Nationwide, the
extent of its occurrence in
drinking water is un-
known.  Our tests found
acetochlor in three of 12
locations.  Previous tap
water testing by EWG
found acetochlor in 15
communities of 29 tested
throughout the Midwest
corn belt and Mississippi
River basin.

•  Metolachlor. Metolachlor,
a carcinogen and testicular
toxin, was found in 7 of
the 12 communities tested.
Under federal rules
metolachlor is not required
to appear in Consumer
Confidence Reports be-
yond the year 2000.  The
Ohio EPA is requiring that

Metolachlor, a
carcinogen and
testicular toxin, was
found in 7 of the 12
communities tested.
Under federal rules
metolachlor is not
required to appear in
Consumer Confidence
Reports beyond the
year 2000.
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certain water suppliers con-
tinue to test for this com-
pound in a special pesticide
monitoring program.  Ohio
EPA may require that the
results of this testing be
shown in Consumer Confi-
dence Reports — but two
communities where we
found metolachlor, Cleve-
land and Sidney, will not
be included in the program.

•  Dicamba.  Dicamba has
been shown to cause birth
defects in laboratory ani-
mals.  It was found in four
of our 12 test communities.
EPA has established a life-
time health advisory (LHA)
for this compound, but has
decided not to develop a
drinking water standard
because the agency has
established that levels of
dicamba in drinking water
supplies are in general be-
low the LHA.

•  Acifluorfen.  Acifluorfen is
listed by California as a
chemical known to cause
cancer and by EPA as a
probable human carcino-
gen. It is unregulated in
drinking water and testing
is not required, although
EPA has set maximum con-
taminant limit goal, or
MCLG, of zero. Acifluorfen
was found in the tap water
of Delaware, Ohio, but will
not be required to appear
in Consumer Confidence
Reports for that community.

Trihalomethanes

The individual THMs found in
this summer’s citizens tap water
testing project fall into a gray
area of reporting requirements.
Some water suppliers are re-
quired to test for these com-
pounds sometime between the
year 1998 and 2000 either as part
of EPA’s unregulated contaminant
monitoring requirements, or as
part of EPA’s information collec-
tion rule.  Both of these monitor-
ing requirements for
trihalomethanes end by the year
2000.

Results from these short-term
monitoring programs will be re-
ported for the first years of Con-
sumer Confidence Reports.  After
that, only total trihalomethanes
are required to be reported.

In communities where the wa-
ter systems serve less than 10,000
people, Napoleon and
Williamsburg in our survey, THM
testing is not required at all, even
though our test results found that
total THMs exceeded the maxi-
mum contaminant level (MCL) in
finished tap water in these com-
munities.

PAHs

The two PAHs found in the
tap water from Akron, Norwalk,
and Williamsburg are in a broad
class of  contaminants that in-
cludes known carcinogens.
PAHs are regulated in the work-
place, in air, because they are
considered potentially carcino-
genic.  Although the European
Community has established

In communities where
the water systems
serve less than 10,000
people, THM testing is
not required at all,
even though our test
results found that total
THMs exceeded the
maximum
contaminant level
(MCL) in finished tap
water in these
communities.
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drinking water standards for
PAHs, these compounds remain
largely unregulated in drinking
water in the U.S.  The two com-
pounds found in Williamsburg
are unregulated in U.S. drinking
water and testing is not required.
Information on these compounds
is not be required to appear in
Consumer Confidence Reports.

Will health effects of drinking
water contaminants be shown?

The federal requirements for
reporting health effects of drink-
ing water contaminants in yearly
Consumer Confidence Reports
are even weaker than reporting
requirements for the contami-
nants themselves.  Water suppli-
ers are not required to include
information on health effects of
contaminants except when they
are found at levels that violate
MCLs.  While that approach
might make sense for those con-
cerned about a public “over-reac-
tion”, it is clearly inadequate to
protect public health.

Of the 20 different contami-
nants found in Ohio tap water,
14 will not be shown at all in the
Consumer Confidence Reports.
Of the remaining six contami-
nants reported to the public,
health effects information is re-
quired for only one, nitrate, and
only in two communities.

What about the other five indi-
vidual contaminants, and the
group of contaminants called to-
tal THMs?  The people in these
12 communities will not be told
about the health effects because

of special rules surrounding how
EPA determines if a water sup-
ply violates an MCL.  For these
six contaminants, compliance
with an MCL is based on the
yearly average level in the water
system.  Regardless of how far
over the MCL contamination
goes, if the annual average level
calculated from official monitor-
ing samples is lower than the
MCL, EPA does not require that
the Consumer Confidence Re-
port contain information on
health effects of these contami-
nants.

Some utilities do more.  In
response to a recent major study
linking high but legal levels of
THMs with miscarriages, a hand-
ful of public spirited water sup-
pliers — from Virginia Beach,
Virginia to Lakeside, California
— chose to inform their custom-
ers of this risk.  Chesapeake,
Virginia went the extra step, set-
ting up a water quality hotline
that pregnant women can use to
find weekly trihalomethane lev-
els in their drinking water.  This
kind of public education and
outreach should be the rule, not
the exception.

Who will be left in the dark?

People from large communi-
ties have a better chance to see
a Consumer Confidence Report
than people from small commu-
nities.  This is a serious failing of
EPA’s right to know require-
ments because the small com-
munities that we tested in Ohio
had by far the most contami-
nated tap water, and nationwide
drinking water violations occur

Some utilties do more.
In response to a recent
major study linking
high but legal levels of
THMs with
miscarriages, a
handful of water
suppliers — from
Virginia Beach,
Virginia to Lakeside,
California — chose to
inform their customers
of this risk.
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disproportionately in small com-
munities (NRC 1997).

Of Ohio’s 1,443 community
water systems, only 156, or
about 10 percent, will be re-
quired to deliver Consumer Con-
fidence Reports to the door of
every consumer.  These are sys-
tems which serve at least 10,000
people.  EPA gave state gover-
nors the authority to waive the
mailing requirements for smaller
systems.

Small water systems serve 1.7
million of Ohio’s 11 million resi-
dents, or about 15 percent of the
people in the state. To comply
with the federal right to know
law, these systems can print the
report in the local newspaper.
So of these 1.7 million residents,
only those who subscribe to the
local newspaper and read be-
yond the front page will see the
report, unless the water supplier
goes beyond federal require-
ments.

People who live in communi-
ties of 500 people or fewer
(118,000 of Ohio’s citizens) might
not even see the report in a news-
paper.  In these communities, wa-
ter systems would be required
only to post the report in a public
place, and notify customers that
the report is available.

Infants and children will be es-
pecially hard hit by the shortcom-
ings of the Consumer Confidence
Report requirements.  The Safe
Drinking Water Act Amendments
require reporting for water systems
where people reside, but not nec-
essarily where they work or go to
school. Nearly 500 schools and
daycare centers in Ohio have their
own wells that are pumped to
provide drinking water to 180,000
infants and children, according to
the Ohio EPA.  These small sys-
tems were exempted by Congress
from the reporting requirements.
The infants and children served
includes more than 3,000
preschoolers, who are particularly
vulnerable to the effects of certain
kinds of chemicals, including cer-
tain pesticides and nutrients from
fertilizers.

Of Ohio’s 1,443
community water
systems, only 156, or
about 10 percent, will
be required to deliver
Consumer Confidence
Reports to the door of
every consumer.
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UNREGULATED CONTAMINANT MONITORING:
WHY IT DOESN’T ENHANCE OHIO’S RIGHT TO KNOW

Unregulated contaminants include all chemicals
that occur in drinking water and that lack a final
drinking water standard.  But when EPA talks
about “unregulated contaminants,” they mean a
special list of 48 (soon to be 30) contaminants
that are included in limited, short-term testing
programs.

EPA requires limited monitoring of unregulated
contaminants under two programs, the
Unregulated Contaminant Monitoring program
and the Information Collection Rule.  Some of
the contaminants we found in Ohio tap water
are on these lists.

EPA designed these two programs to provide
data for future rulemakings.  These programs do
not provide all individual water suppliers with a
comprehensive picture of what’s in the water.
By and large, this monitoring won’t help Ohio
citizens make informed decisions about their
drinking water.  And it certainly won’t help
Ohioans learn about other unregulated
contaminants that don’t happen to fall on EPA’s
special lists.  Here’s why:

•  Under the current Unregulated
Contaminant Monitoring program, water
suppliers are required to test their water
2 or 3 three times, for 48 chemicals,
over a 12 year period that ends in 2000.
Then the data collection requirement
ends.  Two or three pieces of data over
12 years is not comprehensive
monitoring.  In our testing, six
contaminants fall under this program:
the four trihalomethanes, metolachlor,
and dicamba.

•  Beginning in 2000, the list of chemicals
in the Unregulated Contaminant
Monitoring program will completely

change, to 30 new chemicals.  In this
summer’s testing, only acetochlor falls
under the new list currently being
considered by EPA.  EPA is proposing
testing for acetochlor in only 300
communities nationwide.

•  Under the Information Collection Rule,
large communities are required to test
for disinfection byproducts monthly for
18 months.  Water suppliers are testing
for the four trihalomethanes under this
program, but only if they serve more
than 100,000 people and only until
December 1998.  Then the testing
requirement ends.

•  Seven unregulated contaminants we
found in Ohio tap water aren’t included
even in these short-term testing
programs:  cyanazine, desethyl atrazine,
desisopropyl atrazine, simazine,
fluoranthene, phenanthrene, acifluorfen,
and propazine.

Ohio EPA requires additional pesticide testing
in vulnerable communities, including 10 of the
12 communities from this summer’s tap water
testing.  Two unregulated contaminants are
included in Ohio EPA’s 1999 program,
metolachlor and metribuzin.

Of the contaminants we found in Ohio’s tap
water, 14 are unregulated.  Eight fall on these
special short-term federal and state monitoring
lists and may be included in right-to-know
reports for the next several years.  Six are not
included in any testing programs and are not
likely to appear in right to know reports.  None
of the 14 are required to be disclosed to the
public over the long term.
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Methodology

Chapter 6

This report presents the re-
sults of tap water testing in 12
communities throughout
Ohio.  Participants in the study
collected tap water samples on a
single summer day, providing a
snapshot of water quality in their
community.

Twelve communities, with
water systems that serve a total
population of more than 2.8 mil-
lion, were  selected for participa-
tion in this study.  These com-
munities and their source of wa-
ter, as listed in Ohio EPA’s
yearly water supply evaluation
reports, are shown in Table 4.

Communities were selected
based on previous indications of
contamination, the willingness
and availability of project partici-
pants, and the need to ensure
geographic diversity in regions
tested.  The fact that a commu-
nity is not included in the study
does not indicate the relative
quality of its drinking water.

In all communities testing was
performed during the summer of
1998.  In Sidney, Delaware, and
Williamsburg, participants
sampled in July.  The sampler in
Columbus collected water in Sep-
tember, and in the remaining 8

Table 4.  We tested tap water in twelve communities during the
summer of 1998.

  
  Community Drinking water source

Akron Lake Rockwell
Cleveland Lake Erie
Columbus Hap Cremean plant:  Big Walnut Creek
Defiance Maumee River
Delaware Olentangy River, supplemented by groundwater wells
Ironton Ohio River
East Liverpool Ohio River
Napoleon Maumee River
Norwalk Norwalk Creek, Memorial Reservoir, supplemented by East branch of Huron River
Sidney Great Miami River, Tawawa Creek, and four groundwater wells
Toledo Lake Erie
Williamsburg East Fork of Little Miami River and reservoir

   

Source:  Ohio EPA yearly water supply evaluation reports.

All samples were of
municipally treated
tap water.
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Number of

contaminants
reported by the

laboratory 
Contaminant group in this group Test method

Volatile organic compounds (includes 
trihalomethanes)

57 OA-502.2

Gas chromatograph / mass spectroscopy 
extractables

2 EPA 525.2, extraction method EPA 525

Nitrogen-containing herbicides (includes 
triazine and acetanilide herbicides)

12 EPA 507, extraction method EPA 507

Glyphosate and AMPA 2 EPA 547
Organophosphate insecticides 6 EPA 507, extraction method EPA 507
Chlorohydrocarbon insecticides 20 EPA 508
Acid herbicides 6 EPANPS3, extraction method EPA 515.1
Polycyclic aromatic hydrocarbons 
(PAHs)

16 OA-550

Nitrate and nitrite reported as a group EPA 353.2

Table 5.  Tap water from this summer’s Ohio citizen sampling
program was tested for 9 contaminant groups and 122 individual
contaminants.

communities participants
sampled in June.

All samples were of munici-
pally treated tap water, collected
at a kitchen or bathroom sink.
No home water treatment units
(softeners or filters) were used
on taps that were sampled.
Cold water was used for all
samples, and was allowed to run
for two to three minutes before
sample collection.

The laboratory provided each
sampler with specially prepared
sample bottles that had been
sterilized and filled with sample
preservatives as necessary.  Sam-
plers filled the bottles with tap
water, packed them in coolers
with ice, and shipped the cool-
ers the same day  to the Univer-
sity of Iowa Hygienic Laboratory
in Iowa City, Iowa.  The labora-
tory refrigerated the samples at 4

degrees Centigrade until they
were analyzed.

The laboratory shipped addi-
tional, pre-filled sampling bottles
with each sampling kit.  The
samplers returned these bottles,
untouched, to the laboratory
along with the tap water
samples. The laboratory tested
the distilled water in the pre-
filled bottles to determine if
samples had been contaminated
during shipping or when the lab
was preparing the bottles.  The
lab routinely uses this procedure
to ensure the quality of the tap
water tests.

The University of Iowa Hy-
gienic Laboratory is a nationally
respected environmental and
public health laboratory that has
been in operation for over 90
years, and routinely performs
analytical work for the U.S. EPA,

Source:  University of Iowa Hygienic Laboratory, Iowa City, Iowa.

The lab follows strict
Quality Assurance and
Quality Control
guidelines, and is
certified to perform
environmental analysis
ranging from drinking
water to hazardous
waste.
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other federal and state agencies,
public water suppliers, and in-
dustry.  The lab follows strict
Quality Assurance and Quality
Control guidelines, and is certi-
fied to perform environmental
analysis ranging from drinking
water to hazardous waste.

The lab tested samples for
volatile organic compounds (pri-
marily industrial chemicals and
disinfection byproducts), nitro-
gen-containing herbicides (the
triazine and acetanilide herbi-
cides), glyphosate and AMPA,

organophosphate insecticides,
chlorohydrocarbon insecticides,
acid herbicides, polycyclic aro-
matic hydrocarbons (PAHs), and
nitrate and nitrite, according to
methods described in Table 5.

The lab established quantifica-
tion limits for each group of
compounds, and routinely
calibrates instruments accord-
ing to established procedures.
The laboratory stored the test
results electronically, and vali-
dated the results using estab-
lished validation procedures.
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