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Tracing risk

EPA’s contaminant limits affect utilities,

t is one of the most influential programs in the Environ-
meatal Protection Agency, providing a common tool for
several divisions of the historically balkanized organization. It
is one of the most pressing programs as well, involving ques-
tions of public exposure to an array of potentially hazardous
chemicals. It is also one of the most difficult, pitting pervasive
fear against scientific data that is permeated with uncertainty.
And by all accounts, including EPA’s, the agency has not done
a very good job in car-
rying it out so far.

The risk manage-
ment program man-
dated under the Safe
Drinking Water Act re-
quires EPA to do the
near-impossible. First,
it must decide how
much is too much for
dozens of health-af-
fecting chemicals
found in drinking-wa-
ter supplies. Then it
must make a separate
decision on how much
of each chemical can
economically be re-
moved {Tom water us-
ing technology now
avaiiable. The hrst de-
cision relies on sketchy
health research and
nebulous issues of how
much nsk socety is
willing to tolerate. The
second brings in
equally nebulous ques-
tions of how much
money socety is will-
ing to pay to eliminate
various chemicals from
its drinking water.

But no matter how
cloudy the ongins of
the resulting num-
bers—called maximum
contaminant levels, or MCLs—their effect will .be profound.
Every public water system in the country will soon have to
begin extensive and costly monitoring of drinking-water quali-
tv and must install new treatment equipment under various
deadlines if it finds that its water does not meet the MCLs.
Water testing labs, environmental engineering firms, equip-
ment suppliers and contractors that build water treatment
plants are likelv to see a steady increase in business over
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general consensus is that they just haven't kept pace with the
intent of the act, which was to address a broad array of
toxics.”

States left waiting. Not only environmentalists but state
officials as well are impatient with the agency. “States are
looking to the federal government to put their resources into
those areas of research,” says Alfred E. Murrey, chief of
Idaho’s water quality bureau. States generally don’t have the
technical or financial wherewithal to do the research necessary
to set an MCL, says Murrey. Untl the numbers are available,
however, states can’t judge the significance of contaminants
found in groundwater. “States don’t know what this means
from an enforcement standpoint,” Murrey complains.

Others, however, are not as enthusiastic about hurrying EPA
along. “Congress . .., as Congress is wont to do, overreacts
and wants to put deadlines on setung the MCLs. They’re into
a technical area that few of them understand,” says Kenneth J.
Miller, a vice president of Denver engi-
neering consu{)tant CH2M Hill, Inc., and
former president of the American Water
‘Works Association.

Chicago environmental attorney Jo-
seph V. Karaganis worries that EPA will

rush to generate numbers that mean lit-
tle but have a profound impact never-
theless. “We have seen EPA spend

billions of dollars in public money im-
plementing cures without accurately de-
fining the disease,” he says. “We
shouldn’t hesitate to protect the public
health. On the other hand, we shouldn’t
raid the national treasury simply on the
basis of unsubstantiated and undefined
hazards.” '

EPA confident. Despite the misgivings
of outsiders like Karaganis, EPA’s Kuz-
mack believes the agency’s work is now
progressing well, that the numbers it -
produces will be credible and that the
time constraints of Congress will not
Erove too confining. Under the Senate

], EPA would have to meet deadlines
at the one-year, two-year and three-year
marks, promulgating MCLs for certain
contaminants by each checkpoint. Un-
der the House bill, the agency would have only one-year and
three-year deadlines. -

EPA plans to have a proposal for dealing with the first-year
deadline within the next few weeks, Kuzmack says. The con-
taminants included under that first list will be several of the
criticat group known collectively as volatile organic com-

ounds (VOCs), low-molecular-weight organic solvents that

ave been found in increasing quantities in groundwater.
Among the VOCs listed are trichloroethylene, tetrachloro-
ethylene, benzene and a number of related compounds. '

A list of proposed MCLs should appear in the Federal Register
soon, and a rule is likely within the one-year limit, says
Kuzmack. “I would not bet the mortgage that we won’t miss it
by a day, but as congressional deadlines go [it’s] pretty rea-
sonable,” he says. _

As with all of the contaminant limits EPA sets, the numbers
for vocs will come in two parts. Under the Safe Drinking

Water Act, EPA is directed first to use the best scientific data
available to determine the concentration below which there is
no observable health danger. This is called the recommended
maximum contaminant level (RMCL) or, under the new drink-
ing water act revisions, the “MCL goal.” It is a non-enforce-
able limit that Congress intended as a target only. The MCL
goal shows what the MCL would be in an 1deal case where a
water utility had unlimited money and technical capability to
remove contaminants from dnnking water.

No tolerance for cancer. For carcinogens, the MCL goal is
generally considered to be zero. The assumption is that any
amount of a proven carcinogen present in water results in an
increased risk of cancer to some degree, and that there is no -
such thing as a safe level of the contaminant. For non--

carcinogens, a threshold level is established experimentally, ”

often using data from animal tests (see box. p. 46). .- =
EPA considers the action of each contaminant working by

New Orleans inspired Safe Drinking Water Act when river water contaminants were tied to cancer.

itself, ignoring any intensifying effect that two or more con-
taminants might have when acting together. Although one
chemical might increase or cancel out the health danger of
another, little is known about these synergistic effects. “In the
absence of any information we just don’t deal with it,” says
Kuzmack.

Once the MCL goal is decided on, EPA considers the avail-
able water treatment technology to determine to what degree
drinking water can be decontaminated economically. This
level of purity is the MCL, the maximum concentration of a
contaminant that will be permitted in drinking water provided
to consumers by public water systems. |

In the common terminology used in controlling risk, the
setting of the MCL goal is a “nisk assessment™ operation, and
setting the MCL corresponds to “risk management”—deciding
how best to reduce the risk once it is identified. o

The MCLs will generally appear in order of health priorty,
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starting with the vOC levels to be proposed soon, says Kuz-
mack. VOCs are the contaminants found most often at hazard-
ous-waste sites and are considered a threat. The vOC levels
will be followed by MCLs for pesticides, other contaminants
found commonly in groundwater.

Water supply checkup. In addition to the 83 contaminants
that will receive MCLs, EPA will establish a list of about 40
additional chemicals for which utilities must test their water
periodically. The results of the monitoring will tell EPA the
extent of different types of contamination in water supplies
across the U.S., giving the agency information on which to
base future MCLs.

To date, drinking water has been monitored only sporadi-
cally. “We've never had every water supply looked at to see
what's there,” says Jacqueline M. Warren, a senior staff attor-
ney with the Natural Resources Defense Council, a New York
City-based environmental group. At present, the only contam-
mants for which a water system must monitor are those few
for which MCLs have already been set. Consequently, water
utiliies can easily boast that. their drinking water meets all
EPA standards. “That and a token will get you on the New
York subway,” says Warren.

The monitoring of water supplies will not come cheap.
According to Leo C. Fung, chief chemist with the Hackensack
Water Co., an investor-owned utility based in Harrington
Park, NJ., a test for vOCs can run $60 to $80 per sample.
The same costs are typical in testing for trihalomethanes—
carcinogens commonly formed from the chlonne used in
disinfection. For a gas chromatograph-mass spectrometer test
the price to water utiliies can run any- .
where from $500 to $1,000, Fung says.

The Hackensack Water Co. has m-
creased its laboratory staff from four
technicians and two chemists to- five
technicians and four chemists because
of the Safe Drninking Water Act and a
similar New Jersey law for which the
monitoring requirements are already in
effect.

Hard on the litde guy. For a large
system with its own testing lab like the
800,000-consumer Hackensack network,
the costs of increased monitoring can be
absorbed without a rate increase, Fung
says. Because two-thirds of the water-
supply systems in the U.S. serve fewer
than 500 people, however, the testing
and treatment required by the Safe
Drinking Water Act will be a burden.

The federal government plans to sub- _
sidize the costs of monitoring for the
smallest water systems. In treating water
that does not meet the MCL limits, how-
ever, they are on their own.

Some people favor a federal subsidy
program for drinking water testing and
treatment similar to the construction
grants program for sewage treatment

lants. “I think it’s crazy to spend mil-
ions for sewage treatment and provide
it for every city in the country, whether
they need it or not, [on the basis) of
whether they can afford it, and then
have nothing for drinking water,” says
the Natural Resources Defense Coun-
al’s Warren.

EPA’s Kuzmack disagrees. A sewage
plant’s benefits are felt by people down-
stream, he points out. Without federal
intervention, the people whose sewage
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The standards so far

Contaminant ppm {¢or as shown)
inorganic chemicals .. ............ 0.058
arsenic.............. e 0.05 .
barum................. R | #1y
cadmium ... ... 0.010 "y
ChrOmMiUM. . ... i et eeeannn 0.05 e
oy DU S 0.05 4
MEICUMY . ot ive e ieinenennnenn .. 0.002
nitrate(asN) .......... e 10
selenium .......... .. ieieen a.0t
silver ................ cereees.. 0.05
fluoride..................... ee. 14224
organic chemicals turbidity. . .. . .. .. 1-5 tursbidity units -
coliform bacteria .. .. .. e 1/10€rznl (mean)
endrin ....... e .. .. 0.008E2
lindane....... e e ... 0.00%:
methoxychior........ Ceeraaa ... 07
toxaphene ........... heeens ... 0.008"
24D....... s SRR X B
2,4,5-TP (Silvex) ....... e ... 0.0F
radionuclides -
radium 226 + 228 (combined) .. .. 5 picemcuries/|
gross alpha particle activity . . ... . .15 piemacuries/|
gross beta particle activity ....... 4 millkirem/year -
total trihalomethanes . ... ......... 03

River -disc}\arges by lndustry are down since Clean Water Act, making groessndwater key MCL target.
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The science and the guesswork of MCLs

The setting of maximum contaminant lev-
els. or MCLs, for contaminants in drinking
water 1s a complex process requiring
careful scientific and political judgement.
In total. more than 100 contaminants will
be considered, and under the require-
ments of the Safe Drinking Water Act two
separate limits must be assigned to each
one. To make matters more complicated,
Congress is now in the process of rewrit-
ing the procedures by which the stan-
dards must be set.

The starting point is the recommended
maximum contaminant level (RMCL), an
ideal number that Congress, n its current
reworking of the drinking water act, has
redubbed the “MCL goal” to make its pur-
pose clearer. According to the Environ-
mental Protection Agency, MCL goals are
“non-enforceable health goals which are
to be set at levels which would result in
no known or anticipated adverse health

effects with an adequate margin of .

. safety.” :

Once the agency has considered avail-
able health data and has established an
MCL goal for a contaminant, it sets the
MCL itself, the limit that public water sys-
tems across the country will have to abide
by. “MCLs are enforceable standards and
are to be set as close to the RMCLs as is
feasible and are based upon health, treat-
ment technologies, cost and other fac-
tors,” EPA said in a set of proposed rules
last vear. . . - .

For proven carcinogens, MCL goals
have generally been set at zero. Science

has not been able to establish threshold .

exposures below which no carcinogenic

health” effects occur, the logic goes, so-

even a single molecule of a cancer-caus-
ing substance theoretically creates some.
finite nisk. The ideal limit to which water
system operators should aspire is zero for
carcinogens, EPA has said. - . .

Moving target. Critics have called this '

an unattainable, moving target. Measure--
ment equipment cannot measure Zzero
contamination, and as the bottom limit of
what developing technology can detect
gets smaller and smaller, the level to
which water technicians are aiming
changes constantly as well. The zero con-
centration is not intended to be an en-
forceable limit, however.

For non-carcinogens, EPA states, “It is
assumed that an organism can tolerate
and detoxify some amount of a toxic
agent without ill effect up to a certain
dose or threshold. As the threshold is
exceeded, the extent of the response will
be a function of the dose applied and the
length of time exposed.” .

Using data from experiments on hu-
mans or animals, researchers can estab-
lish a graph of dose vs. response for a
particular contaminant (see facing page).

Using the level of “no observed adverse
effect” (point A) they establish an accept-
able daily intake (B) by dividing the dose
of point A by an uncertainty factor. That
factor is 10 if there have been studies on
humans, 100 if there have been long-term
studies on ammals only, and 1,000 if the
animal studies have been inadequate. De-

pending on how the dose-response curve

is extrapolated backward to the point of
zero response (various dotted lines), the
acceptable daily intake may actually be
greater than this zero level, an uncertain-
ty inevitable with incomplete data.
Deciding on what is and is not an ac-
ceptable health nisk frequently .requires
some interpreting and some political de-
asion-making.. For example, an excessive
amount of fluoride, a naturally occurring
mineral that plagues water supplies in
some parts of the country, motdes the
teeth without endangering health in more
serious ways. At one point, EPA-thought
about dassifying this as a “cosmetic”
rather than a “health” effect, and there-
fore something not covered under the
Safe Drinking Water Act. ‘
Cost considerations. Different philo-
sophically from MCL goals, MCLs are
more pragmatic numbers for which cost-

effectiveness must be considered. In this

process, EPA considers the capital cost of
applying new technology, the operating

and maintenance cost and the feasibility

of financing new treatment systems. The
financing feasibility is estimated using a
financial model of the water-supply indus-
try developed by EPA. e

The agency also considers financial im-
pacts on the consumer compared with
what the costs of water have been histori-
cally. The cost vs. benefit of decontami-

nating water -to meet the MCLs .also is
considered for the nation as a whole.

Because EPA must base its analyses on

estimates, it then performs another analy- -
sis to measure the sensitivity of its results

to changes in various assumptions. ,
Although health considerations were
earlier part of the setting of MCLs, as they
are for MCL goals, Congress is leaning
now toward a process that only considers
the level of cleanup possible with “best
available technology.” Staff members in
both the House and Senate feel that the
health rather than technology emphasis in
the past is the main reason EPA has been
50 slow in setting standards. - ’
“There is no clear technology required
in current law,” says a member of the

staff of Sen. David F. Durenberger (R- -
“Minn.), the key Senate member of the

conference committee now fine-tuning
the drinking water act reauthorization.
“By going to a technology-based stan-
dard, we_hope to cut through all that,”
the staffer says. :
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irveyors of drinking water. EPA is confident that the free
arket will respond to the demand for new equipment or
tire water treatment plants. For laboratory services, how-
er, there may not be enough capacity to handle all of the
quired tests for several years. Many ot) the tests are sophisti-
ted, requiring a great deal of expertise and costly equip-
ent, “It takes a certain mimmum amount of time to produce
PhD in chemistry,” notes EPA’s Kuzmack. “Over the longer
™ [the need for competent laboratories] will take. care of
elf, but in the meantime we may have some problems.”
With New Jersey’s monitoring law already in force, water
stems In that state often wait a month or a month and a half
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Dose-response curves are extrapolated to set limits (see box facing page).

GAC filters, efficient removers of carcinogens, aimost became mandatory.

is generally exppensive and 1t
cannot be mmplemented
overnight. “It’s ¢'going to take
a while to gear:“'up to do the
design an
this type of thmng, doing the
pilot plant teesting...to
" show.that it's: ex:ost-effective,”
Miller says. “I! don’t see a
great surge ;immediately
when the Safe kDrinking Wa-
ter Act is [reawuthorized).”
The requirczments of the
drinking water - act could cost
U.S. uulities Billions of dol-
lars for extra: testing and
treatment. Feww people will
guess at the exxact size of the
market, howeweer, because of
the' unknowrnss that remain.
With so few xiCLs set so far,
it is not- clézar how strict
EPA’s numberys.are likely to
be, for exampide In addition,
the quality oftwdnnking water
in the U.S: kwas been moni-
tored so haphkimzardly in the
past that hewtde 1s known
about what: ceutaminants are
there: Treatmsaent needs vary
with - the comssamnants that
must be elimennated.
Broad iéfluence. The
MCLs will' mnfluence o
environmentzal programs $ias
tionwide as: #fhe numbers are

inevitably used to determine which aquifers mseed decomﬁi‘;

nation, which waste dumps are endangermitig groundw
supplies, which Superfund toxic dump swies have been
cleaned up adequately and other issues invoiszing the safety of

water sources. Idaho’s Murrey, for example, . 15 eager to use

the MCLs in regulating the cleanup of toxie sspills, for which
no other target numbers are available.

The numbers will be useful in other areas ¥besides drinking
water, at least informally, agrees EPA’s Kuzmuadk Because the
Clean Water Act has been largely successfill, he says, most
surface water in the U.S. would already faft below the con-
tamination limits specified in the MCLs. .Gresamdwater 1s an-
other matter, however. Specifically, underr the Resource
Conservation and Recovery Act (RCRA) the owwners of hazard-
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Drinking water act: child of technology

Unlike the Clean Water Act, inspired by
concern about visible pollution in lakes
and streams, the Safe Drinking Water Act
1s purely a product of technology. It arose
rot because people were becoming visibly
ill from their drinking water but because
advances in measurement techniques al-
lowed scientists to measure contamina-
tion in the parts-per-billion range or less
for the first time. Once an increase in
cancer nisk was traced to some of that
contamination—organic chemicals in the
New Orleans water system—the Safe
Drinking Water Act was created to bnng
public water supplies under federal regu-
lation for the first time.

Eleven years later, the act still retains
its strong dependence on technological
advances. The maximum contaminant
levels (MCLs) specified by the Environ-
menta! Protection Agency for a wide ar-
ray of chemicals will all take into account
what currently available technology can
economically remove from drinking wa-
ter. As the MCLs are revised in the future,
EpA will reevaluate them in light of the
technology available at the time.

In its current drive to establish MCLs
expeditiously after years of slow motion,
EPA has turned to outside help. Engineer-
ing consultant Malcolm Pirnie, Inc.,
White Plains, N.Y., is now working as an
EPA subcontractor to evaluate various
treatment technologies, judging their
ability to reduce or eliminate contami-
nants, their efhciency and their cost.

Unul recently, Congress was consider-
ing requiring that water supply systems
across the U.S. not only imit the contam-
inants in their water to the MCL levels but
install equipment using prescribed tech-
nology as well. The technology was gran-
ular acuvated carbon {GAC), an expensive
but eflective means of removing a range
of organic contaminants.

Performance standard. Under protests
from the water supply industry, Congress
backed down. In the Safe Drinking Water

Act reauthonization bill that will come up,

for the vote of the full Congress within
the next few weeks, the GAC requirement
will not appear. Instead, Congress has
instituted a performance standard under
which water systems can use alternative
water treatment technology as long as it
reduces the hazardous contaminants in
their water at least as well as GAC would.

GAC 15 a technology much in vogue at

the moment. It is used by about 50 drink-
Ing water systems nationwide, primarily

for the reduction of taste and odor prob--

lems. It is found even more commonly in
the food and beverage industry, where
manufacturers use GAC filters to eliminate
taste differences in the water that goes
into soups and sodas at their far-flung
plants.-

The use of GAC as an eliminator of
carcinogens is more recent. The City of
Cincinnati now has one of the most ambi-
tious plans to use the technology, envi-
sioning the world's largest GAC treatment
svstem to remove synthetic organic con-
taminants from its drinking water, which
comes from the Ohio River. The plan has
been held up by a lawsuit over water
rates, reports Cincinnau Water Works Di-
rector Richard Miller, who also is the cur-
rent president of the American Water
Works Association (AWWA).

Another technology valuable in elimi-
nating drnking water hazards is ozone
disinfection, used in place of chlorine.
Chlorine combines with other chemicals
in drinking water to form trihalometh-
anes, carcinogens limited under the Safe
Drinking Water Act. :

Trihalometharies are currently the most
persistent problem in the Hackensack
Water Co.’s system in New Jersey, says
the utility’s chief chemist, Leo C. Fung.
The company plans to incorporate ozone
equipment into a planned filtration plant
expansion, however, and the tmhalometh-
ane level will be cut by about two-thirds,
Fung says.

Research support. The water industry,
through the Denver-based AwwaA, has set
up a foundation that is promoting the
development of new technology with
grants funded by industry subscription
fees. According to John B. Mannion, dep-
uty executive director of the foundation,
the research is usually done by teams
consisting of a university, a consulting
firm and one or more utilities. Current

" projects involve GAC, alternative disinfec-

tion methods, microbiological contamina-
tion and other subjects. The foundation
recently published a two-volume manual
on the use of GAC. - -

One major problem in cleaning up
drinking water inexpensively is not creat-
ing the technology but getting the regula-
tory authorities to approve it, says Craig
C. Gaetani, director of marketing for
Krofta Waters, Inc., Lenox, Mass. Krofta
has developed a 1.25-mgd clarifier for the
City of Lenox that measures only 22 ft in
diameter and 4% fi high. In that small
space the system combines flocculation,
dissolved-air flotation and sand filtration
processes. After reluctant state officials
would not put a penny toward funding
the system; Krofta ended up building it at
its own expense to show what it could do.

“It's very difiicult to get a new idea
accepted,” says Larry J. Silverman, execu-
tive director of the American Clean Water
Association, an industry group that pro-
motes innovative technology and fmanc-
ing. “It's much easier to sell contaminat-
ed water than it is to market a new prod-
uct for removing the contamination.”

ENR/October 10, 1985

ous-waste disposal sites must monitor
groundwater quality for various indica-
tor contaminants and the MCLs would
provide a useful yardstick with which to
Judge water quahty, he says.

There is now some disagreement
within EPA, however, about whether the
MCLs should be officially incorporated
into hazardous waste regulations. While
the numbers would logically tie together
the various EPA programs dealing with
water quality, they would also raise
some philosophical conflicts, says Kuz-
mack. The MCLs are set using informa-
tion about the’ ability of available
technology to remove various contami-
nants from water economically at a
drinking-water treatment plant. The
technology available for decantaminat-
ing an in-place aquifer could be a whol-
ly different matter. Also, while cost ¥
considerations are a part of choosing
treatment technology under the Safe. ;
Drinking Water Act, RCRA specifically
excludes cost as a factor in judging
which disposal sites are unsafe. o

Margin for error. Another problem,
says environmentalist Smith, is that by
using the same numbers to judge. ]
groundwater contamination and drink-
ing-water treatment, regulators would
be allowing water sources to be polluted :
to the exact point to which water utili-
ties would have to clean them up. That
would leave no margin of error to allow.
for the normal degradation of water :.
quality over time or the variations in’
water quality throughout an aquifer.: 7
Regulators should 2im to keep the levels *:;
of groundwater contamination lower:
than the MCLs required for drinking wa--.
ter supplied to consumers, she argues. *

Some states, Wisconsin for example,
already specify such a double-tier sys-
tem for water quality. Like anything un-
derground, groundwater supplies will -
always be poorly understood, points out
Snorre O. Gronbeck, an environmental -
engineer with the Wisconsin Depart- .
ment of Natural Resources.- To ignore ©
that lack of knowledge by neglecting to ]
add a safety margin to environmental
enforcement is “absurd,” he says. '

Many such questions remain about:.]
how broadly the MCLs should be used, "
what they will cost drinking-water con-3
sumers and how much business they will -

rovide to companies in environmental,
Eelds. What i1s known is that after 11-
years of meager progress EPA is finallyx

ready to start generatin% these numbers
and that their effect will be major. .
“My experience with the agency is¥

that the legislation hits them, then they '

wander around for a while trying to fig;
ure out what to do with it,” says attor-
ney Karaganis. EPA has figured out what
to do with the Safe Dninking Water Act;
has stopped wandering around and isg
finally ready to get down to business. 8%
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