


Responsible Environmental Actions Embrace Source
Water Protection

Tygart Lake is a popular fishing and recreation spot for tourists and area resi-
dents. But the lake also provides the source water supply for the Taylor County,
West Virginia, public service district, which serves more than 10,000 customers,
including connections and purchasers. Because of its distinction as a drinking
water source, the lake must be protected from potential pollution sources, such
as oil, waste, and debris. For more information about source water protection,
see the article on page 41.

Photos by Chris Metzgar
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A fundamental promise we must make to

our people is that the food they eat and the

Sponsored by USDA Rural Development water-they-drink are safe” former President
Hilda GayLegg  Administrator Clinton said during the reauthorization of the
Steve Saulnier  Loan Specialist Safe Drinking Water Act in 1996. ,

A safe, dependable drinking water supply is,
indeed, fundamental to the health of all Americans,
Rural Development now and in the future. For that reason, the connec-
tion between public
health protection and

USDA's Rural Development Utilities Service strives
to serve a leading role in improving the quality of

life in rural America by administering its electric, safe drinking water
telecommunications, and water and waste pro- cannot be disregard-
grams in a service-oriented, forward-looking, and ed. That bond is why
financially responsible manner. Founded in 1947 regulations exist.
as the Farmer’s Home Administration, Rural Devel- Public health
opment has provided more than $20 billion for protection is the
water and wastewater projects. For more informa- motivation for com-
tion, visit their Web site at www.usda.gov/rus/. munities to maintain
infrastructure, for
The National Environmental Services Center systems to employ

skilled operators,
and for govern-
ments to educate

The National Environmental Services Center
(NESC) is a nonprofit organization providing
technical assistance and information about

drinking water, wastewater, infrastructure securi- drinking water

ty, utility system management, solid waste, and industry leaders. It

environmental training to communities serving also inspires to

fewer than 10,000 people. researchers to devel-
. op new treatment

Tc? achieye this miSS{on, NESC offers a toll-free tech- technologies.

nical assistance hotline, hundrgds of low-cost or Vigilance by

free products, quarterly magazines and newslet- local governments,

ters, and several searchable databases. We also
sponsor conferences, workshops, and seminars.
Visit the NESC Web site at www.nesc.wvu.edu
or call toll-free (800) 624-8301 and request an
information packet.

public water sys-
tems, the states, and
the U.S. Environ-
mental Protection
Agency is vital to

NESC is located at West Virginia University, one of the ensure that all pub-
nation’s major doctoral-granting, research institutions. lic water supplies

. are safe. This aware-
ISSN 1061-9291 wv&vrel?\t,\e/g%%a ness leads to a better

Printed on RecydEd Paper An Equal Opportunity/Afirmative Action Institution understanding that

our activities affect
water quality, and better efforts to improve water

Some images in this issue © 2003-04, www.ClipArt.com and www.photos.com. quality help prevent waterborne diseases and avoid —
. . epidemics.

Reprint Policy
Permission to quote from or reproduce content in this On Tap Explores Public Health ‘
pybllcatlon is granted when.due acknowledgement is In this issue of On Tap, you will find articles -
given. Please contact the editor (see page 5) and h 1 he link b blic health and
report where and when the article was used.The con- that explore the link between public ea.t an .
tents of this publication do not necessarily reflect the safe drinking water. We worked hard to include |
views and policies of the Rural Development as much information relating to the public health
Utilities Service, nor does mention of trade names aspects of drinking water as we could. From the

or commercial products constitute endorsement or
recommendation for use.
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Rick Phalunas, Interim Executive Director
National Environmental Services Center

cover article, which is an all-inclusive primer
about public health and safe drinking water, to
articles that explain how difficult it is to collect

National
Environmental
Services

Center
N =@ Assistance. Solutions. Knowledge.

Who We Are

Anumber of people are responsible for putting On Tap mag- —_
azine together each quarter, We encourage our readers to

contact us with ideas and suggestions. An e-mail address is

provided for each staff member below, as well as their phone

+ : r
EXTENSION. L

accurate data, you will find specifics about the
link between public health and public water. You
may use this information to:
e improve public health awareness,
e develop training materials for
operators,
e create presentations to board
members,
e justify funding requests,
¢ design source water protection
strategies, or
e prepare for future public health challenges.

Please let us know if this issue helped you in
your work. And, let us know what other kinds of
information you might find useful.

New Name, Same Services

In the last issue, I told you about
organizational changes we were
undertaking and how we will be per-
forming our numerous services under
the National Environmental Services
(NESC) name. Initial feedback from
our audiences shows that people gen-
erally support this idea. “It'll be easier
to remember,” some say. “I never
could keep track of which program
did which thing,” others report, or, NESC
“I didn’t know you were involved in
wastewater as well.” These are three of the many
reasons we have for becoming NESC.

Thank you very much for your comments.
Again, let me reassure you that everything you
have come to expect from us is still in place and
that we believe this new arrangement will allow
us to serve you better now and in the future.

With warm regards,

/4 W
Rick Phalunas

Interim Executive Director
National Environmental Services Center

ertoli free a - —

and enter the appropriate extension at the prompt.

On Tap Staff

Rick Phalunas, Ed.D.
rphaluna@mail.wvu.edu

John L. Mori, Ph.D.
jmori2@mail wvu.edu

Mary Stewart
mstewar2@mail.wvu.edu

Mark Kemp-Rye
mkemp@mailwvu.edu

Kathy Jesperson
kathy.jesperson@mail.wvu.edu

Michelle Moore
michelle.moore@mail wvu.edu

John Fekete
ffekete@mail wvu.edu

Julie Black
jblack@mail.nesc.wvu.edu

Vipin Bhardwaj
vbhardw2@mail wyvu.edu

Lorene Lindsay
llindsay@mail.nesc.wvu.edu

Zane Satterfield
zsatterfield@mail.nescwvu.edu

Sheila Anderson

Interim Executive Director
Phone extension: 5514

Special Assistant to the Director
Phone extension: 5545

Senior Program Administrator
Phone extension: 5511

Associate Editor
Phone extension: 5523

Managing Editor
Phone extension: 5533

Associate Editor, Promotions
Phone extension: 5545

Senior Graphic Designer
Phone extension: 5505

Graphic Designer
Phone extension: 5503

Engineering Scientist
Phone extension: 5509

Engineering Scientist
Phone extension: 5391

Engineering Scientist
Phone extension: 5393

Administrative Associate

sanders3@mailwvu.edu  Phone extension: 5517
Lori Stephens  Administrative Associate
lori.stephens@mail.wvu.edu  Phone extension: 5522
Adam Webster  Graduate Research Assistant
awebster1@mix.wviLedu  Phone extension: 5542 _—
Contact Us

To contact individual staff, refer to the listing above.

Contact the National Environmental Services Center at:

P.O. Box 6064
West Virginia University
Morgantown, WV 26506-6064

(800) 624-8301 * (304) 293-4191
FAX (304) 293-3161
info@mail.nesc.wvu.edu
www.nesc.wvu.edu
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CONFERENCES & TRAINING ;
A s : “@ - Denotes-an event where the National Environmental Services Ceriter will
have a booth or that staff- will attend: Look for s at these conferences.

April
National Association of Environmental
, April 16-19,2005

7 ody - Alexandria Mark Center

- Phone:(303) 347-6201 Alexandria, VA

- Fax (303) 347-0804 Phonie: (888) 251-9902 or (301) 860-1140
. www.awwa.org : Fax:(301) 860-1141

e www.naep.org
_ March
~National Environmental Services June
Center/ National Small Flows National Environmental Health
Clearinghouse 7th Annual Onsite Association Annual Educational
‘State Regulators and 5th Annual Conference and Exhibition
Captains of Industry Conference June 26-29,2005 -

- March 7-12, 2005 Providence, R
Radisson Hotel .x Phone: (303) 756-9090
New Orleans, LA Fax: (303) 691-9490 Phone (303) 756-9090
.. Phone:(800) 624-8301 www.neha.org
~ ext.5536 (Sandy Miller)
E-mail: smiller2@wvu.edu
www.nesc.wyu.edu

Water Quality Association
Annual Convention and Exhibition
- March 29-April-2,2005
~ Las Vegas Convention Center

Las Vegas, NV

Phone: (630) 505-0160
. Fax:(630) 505-9637

. www.wqa.org American Water Works Association

Annual Conference and Exposition

If you are sponsoring a water-related event and want June 12-16,2005
to have it listed in this calendar, please send informa- Moscone Center 'x

| tion to Lori Stephens, National Environmental Services San Francisco, CA
Center;, West Virgiriia University, PO. Box 6064, Phone: (800) 926-7337 or (303) 794-7711

Morgantown, WV 26506-6064. You also may call Lori at Fax: (303) 347-0804
(800) 624-8301 or (304) 293-4191 ext.5522 or e-mail www.awwa.org/ace2005/
her at Lori.Stephens@mail.wvu.edu.

e

Order 'yours today,
it’s free!

Sign up and have On Tap magazine delivered to your door. four
times a year.To order On Tap just call us toll free at (800) 624-8301,
send an-e-mail to info@mail. nesc.wvu.edl, or write to:

National Environmental Services Center, West Virginia

University, PO. Box 6064, Morgantown WV, 26506-6064:



NEWS & NOTES

Livestock Flood Environment with Estrogen

Based on information obtain-
ed from estrogen sampling at
eight dairy and 11 swine waste
storage facilities, researchers con-
cluded that farm animals in the
U.S. flood the environment with
estrogen hormone compounds,
according to a press release on
the Environmental Science and
Technology Online Web site.

population puts out,” says study
author Raj Raman, associate
professor of biosystems engi-
neering and environmental sci-
ence at the University of
Tennessee.

In addition to feminizing male
fish, scientists are not completely
certain what estrogen pollution
does. Estrogenic compounds have

Human and animal waste also
enters the environment differently.
Animal excrement is applied
across large fields, normally dilut-
ing any harmful effects. However,
human waste is usually treated at
wastewater facilities and then
discharged as effluent, creating
a point source for pollution. It is
not known whether waste treat-

Previous studies have found
that these compounds fem-
inize male fish.

The study’s -
authors estimate \ ’

10 million cows — L
and 43 million "
swine excrete a

daily estrogen mix

of 10 to 30 kilo-

grams (kg) of 17-b-

80 kg of estrone; 17-a-

estradiol was found

mainly on dairy farms. “Our

best estimate is that the amount of
estrogen coming out of pigs and
cows is over an order of magni-

that the nation’s
estradiol and 20 to
tude higher than what the human

ditterent levels of activity.
When estrogens are first
excreted, they are
actually conjugated
with other mole-
cules, rendering
them biologically
inactive. However,
the microorgan-
isms in sewage
systems can
break this bond
and reactivate
the hormones.
Whether this
occurs in the
muck piles and
lagoons found on farms is
an open question.

ment removes all estrogenic
compounds.

Most of the estrogen in human
waste comes from ethinyl estro-
gen, the synthetic hormone used
in birth control pills. The ethinyl
group blocks metabolic break-
down and hinders environmental
degradation, allowing the hor-
mone to hang around in streams
for up to a couple of weeks.

For more information about
estrogen in the environment,
visit the Environmental Science
and Technology Online Web
site at pubs.acs.org/subscribe/
journals/esthag-w/2004/jun/sci
ence/pt_livestock.html.

Drugs in Drinking Water Making Headlines

Phoenix’s Environmental
Quality Commission is concerned
about drugs in the valley’s water
supply. So much so that the com-
missioners are considering a
“Don’t flush it” campaign. They
decided to study the problem
after learning that traces of
steroids, drugs, caffeine, disinfec-
tants, and other chemicals have
been found in Arizona rivers and
may be making it into drinking
water, The Arizona Republic
reported.

Commiissioners want to look at
how the city could affect residents’
behavior by teaching people to
throw medications in the garbage
instead of in the toilet.

The problem of pharmaceuti-
cals in the water supply emerged
about 10 years ago, noted Michael
Gritzuk, Phoenix water services
director.

In 2002, hydrologists with the
U.S. Geologic Survey released the

first nationwide government study

about medicine, hormones, and
other organic waste in streams
around the U.S., including the
Santa Cruz, Salt, and Gila rivers in
Arizona. They found low levels
of 82 chemicals. The most com-
mon were steroids, but other

chemicals included cholesterol
lowering drugs, nonprescription
drugs, insect repellant, detergent
chemicals, and disinfectants.

Chemicals also find their way
into water when people or ani-
mals that have taken medications
excrete them, in addition to peo-
ple who flush medications down
the toilet, Hartmann said. Scien-
tists aren’t clear what effects all
those chemicals may have in
water. Some studies link hor-
mones in the water to deformed
reproductive organs in fish,
Another concern is that antibi-
otics in the water may lead to
bacteria becoming resistant to
those medications.

For more information about
drugs in public water supplies,
view the On Tap article i
“They're in the Water They
Make Fish Change Sex:
Endocrine Disruptors— What
are they doing to you?” at
www.nesc. wvu.edu/ndwc/arti
cles/OT/W103/W103Index htm.

O
e
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NEWS & NOTES

OIG Study Says States Progressing with SWAP

As of September 2003, howev-
er, OIG reported that only 40 per-
cent of states—or 69 percent of
community water systems—had
completed their source water
assessments and made them avail-
able to the public. States noted that
a number of reasons for non-com-

information readily available to the
public, such as maps of drinking
water wells and contamination
sources.

OIG recommended that EPA
create guidance for states, clarify-
ing what information is appropriate
to release to the public and how it

According to a May 2004 study
released by the U.S. Environmen-
tal Protection Agency’s (EPA)
Office of Inspector General (OIG),
states are making progress in
assessing existing and potential
threats to public drinking water
sources, desplte a number of

ed human resources, data issues,
public participation, and desire for
a quality product.

The OIG study also listed
homeland security as a growing
concern for states attempting to
fulfill their SWAP obligations.
According to the report, states
are meeting resistance from EPA
about making potentially sensitive

The Safe Drmkmg Water Act
Amendments of 1996 required
states to develop a Source
Water Assessment Program
(SWAP) aimed at providing
public water systems with
information they could use to
protect drinking water sources.
The original deadline for SWAP
completion was May 2003.

ed to prov1de this information.

10 learn more about the OIG's
findings and recommendations
concerning SWAP, download a full
copy of the report, States Making
Progress on Source Water Assess-
ments, But Effectiveness Still to Be
Determined, available on the EPA
Web site at www.epa.gov/oigearth/
reports/2004/20040527-2004-P-00
019.pdf.

RDUS Loans: Poverty Rate yEV N CRIGRE X e Y1l Bl Water
Unchanged; Others Down

The Rural Development Utilities Service
(RDUS) recently announced interest rates
for water and wastewater loans. RDUS
interest rates are issued quarterly at three
different levels: the poverty line rate, the
intermediate rate, and the market rate.
Each has specific qualification criteria.

The rates, which apply to all loans
issued from October 1 through December
31, 2004, are:

poverty line. 4.5 percent (unchanged

from the previous quarter);

intermediate. 4.5 percent (down 0.25
percent from the previous quarter);

and

marker. 4.625 percent (down 0.375 per-
cent from the previous quarter).

RDUS loans are administered through
state Rural Development offices, which
can provide specific information con-
cerning RDUS loan requirements and

applications procedures.

For the phone number of your state
Rural Development office, contact the
National Environmental Services Center
at (800) 624-8301 or (304) 293-4191.
The list is also available on the Rural
Development Web site at www.rurdev.

usda.gov/recd_map.html.
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Although still up for public
comment, a plan to make it nearly
impossible to divert large amounts
of water from the Great Lakes to
other regions of the country is
making waves, according to an
Associated Press news release.
Provisions of this interstate com-
pact and international agreement
are aimed at protecting and
improving the water system.

The proposed Great Lakes
Charter Annex would allow new
or increased withdrawals from any
of the five Great Lakes only if
water were immediately returned
and the condition of the lakes
were improved. The measure
would leave the door open for
Great Lakes water to be shipped
to areas within the region that are

Source: wiww.photos.cc

outside the basin but prevent it
from heading to other parts of the
country, such as the Southwest.

“That’s intentional,” said Noal
Hall, senior manager of Great
Lakes Water Resource Program c
the National Wildlife Federation.
“We basically want to do every-
thing that’s possible to stop dive
sion that is going to hurt water
levels.”

The compact would require
the eight Great Lakes governors,
in consultation with the premier:
of the Canadian provisions of
Ontario and Quebec, to unani-
mously approve any new diver-
sion that would remove from the
basin an average of one million
gallons a day over a 120-day
period.




NEWS & NOTES

Clean, Adequate Water Supply Requires Research

The U.S. needs to make a
new commitment about water
resources research to confront
the increasingly severe water
problems that all parts of the
country face, says a new report
from the National Academies’
National Research Council. In
particular, the country needs a
new mechanism to coordinate

coming decades about how to
allot limited water supplies, and
they need sound science to back
them up,” Vaux adds.

Given the competition for
water among farmers, environ-
mental advocates, recreational
users, and other interests—as well
as emerging challenges such as
climate change and the threat of

In recent years, there have
been substantial declines in the
measurement of stream flow,
groundwater levels, water quali-
ty, and water use, the committee
found; in some areas measure-
ments have been completely
eliminated.

The committee also recom-
mends that a new entity is need-

water research currently rag-
mented among nearly 20 federal
agencies.

“Water crises are not confined
to western states,” says commit-
tee chair Henry J. Vaux, professor
emeritus and associate vice presi-
dent emeritus, department of
agricultural and resource eco-
nomics, University of California,
Berkeley.

Vaux cites the recent conflict
between Maryland and Virginia
over Potomac River water rights
as an example. Certainly, semi-
arid, western states still need
new water supplies for fast-grow-
ing populations, a problem that
drought complicates. And regula-
tion of water levels and flows in
the Klamath and Missouri rivers
have sparked considerable
debate as well.

“Decision-makers at all levels
of government are going to have
to make difficult choices in the

waterborne diseases—the com-
mittee concluded that an addi-
tional $70 million in federal fund-
ing should go annually to water
research, with the aim of improv-
ing institutional decision making.

The committee notes that
overall federal funding for water
research has been stagnant in real
terms for the past 30 years, and
that the portion dedicated to
research on water use and related
social science topics has declined
considerably.

Federal agencies and the states
have tended to focus on short-
term research likely to yield more
immediate results. But it is long-
term, basic research that will
provide a solid foundation for
applied science a decade from
now, the committee says, urging
the federal government to commit
one-third to one-half of its water
research portfolio to long-term
studies.

ed to coordinate water research
at the national level. Fither an
existing interagency body, a neu-
tral organization authorized by
Congress, or a public-private
group led by the Office of
Management and Budget (OMB)
could serve as the coordinating
mechanism, the committee said.

Copies of Confronting the
Nation’s Water Problems: The Role
of Research will be available later
this summer from the National
Academies Press by calling (202)
334-3313 or (800) 624-6242. It
also will be available on the
Internet at www.nap.edu.

=GORRECTIONS __ KV oo d oot

Water can be controversial in
the U.S. But in some of the world’s
thirstier places, the discussion is
not just about dams and pollution.
It’s about life itself, according to an
article in Sierra magazine.

In Israel, for example, water is
so precious that Prime Minister
Ariel Sharon has announced he is
willing to give weapons to Turkey
to get an ample supply. Under an
agreement signed in March 2004,
Israel will import 50 million cubic
meters of water per year for 20
years from Turkey’s Manavgat
River. Israeli tankers capable of
transporting the massive amounts
are being built. The weapons
Turkey will get in exchange will be
worth about $50 million.

Sharon has described water as
“a stark issue of life and death” for

F_Correction to Organizations Guide from
the Summer 2004 issue of On Tap:

South Central RCAP
Community Resource Group, Inc.
P.O.Box 1543

Fayetteville, AR 72702

{479) 443-2700

WWW.Crg.0rg

Source: www.clipart.com
his people, saying that the Six
Day War in 1967 was ignited
not by border disputes with
Syria, but by that nation’s
attempt to divert water from the
Jordan River, noted the article.

For more information, visit
Sierra magazine’s Web site at
www.sierraclub.org/sierra/200407/1
ol.asp#price.
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NEWS & NOTES

Sodium in Drinking Water: Is your water too salty?

Let’s face it, Americans love
salt. We spill it over french fries,
sprinkle it over popcorn, and
shake it over every other mouth-
watering morsel coming from the
kitchen. But did you know that
it's in our drinking water, too?

Sodium, or salt, occurs in

tribute significantly to adverse
health effects, checking the local
water supplier’s most recent con-
sumer confidence reportt is the
best way for those concerned
about their sodium intake to know
exactly how much is in their
water, EPA has a draft guideline

To learn more about sodium
in drinking water
and its associat-
ed bealth con-
cerns, read the
Kansas State
University
Agricultural

drinking water naturally.
However, it also can find its way
into water from road salt, water
treatment chemicals, and ion-
exchange water softeners. Sod-
ium intake from the tap normally
isn’t a problem for the majority
of Americans. But for those facing
heart disease, hypertension, kidney
disease, circulatory illness, or a
sodium-restricted diet, there are
some legitimate concerns.

According to the Kansas State
University (KSU) Agricultural
Experiment Station and Coop-
erative Extension Service, nearly
15 million people in the U.S.
have a daily diet characterized by
moderate to severe restrictions
for sodium intake because of
health-related concerns. Excess
dietary sodium has been linked
to an increased risk for a heart
attack, stroke, or damage to
other body organs. Controlling
the amount of sodium intake
from drinking water is just one
precautionary step in reducing
the risk of being struck by one
of these illnesses.

The American Heart
Association and the National
Academy of Sciences recommend
sodium levels between 500 and
2,400 milligrams (mg) per day.
The average American consumes
nearly twice this amount daily.

Two Steps to Reduce Salt
KSU recommends the following
two steps to control sodium
intake from drinking water:

Sodium Levels in Public Water
While the U.S. Environmental
Protection Agency (EPA) reports
that sodium levels in most public
water supplies are unlikely to con-

10 OnTap Fall 2004

for sodium in drinking water of
20 milligrams per liter (mg/L).

Conducting a water test
is the best option for private
water consumers to deter-
mine the amount of sodium
in their water.

Sodium Softens Water
Home water softeners
are hailed for removing
minerals that cause hard-
ness, such as calcium and
magnesium. They also get
high marks for making soap
lather better, getting clothes clean-
er, and erasing unsightly rings
around the bathtub. But most of
them also add a significant amount
of sodium to the water. According
to KSU, a person who drinks two
liters of softened, extremely hard
water each day will consume
about 480 mg more sodium than if
unsoftened water is consumed.
Drinking unsoftened tap
water, low-sodium bottled water,
or using water treatments, such
as reverse osmosis and distilla-
tion to remove sodium from tap
water, are all reasonable alterna-
tives to drinking softened water.

Experiment Station and Coopera-
tive Extension Service publication,
“Sodium in Drinking Water,”
available online at www.oznet.
ksu.edu/library/H20QL2/MF10
94.PDF.

Also read: U.S. Environmen-
tal Protection Agency. 2004.
“Sodium in Drinking Water”
www.epa.gov/safe/water/ccl/
sodium.btml, and Muskoka-
Parry Sound Health Unit
“Sodium in Drinking Water”
www.mpshu.on.ca/WaterQuality
/sodiumin.btm.

W

In the Spring 2004 issue of On Tap, in the article “Regionalization Forced, Voluntary,
and Somewhere in Between,” the pull quote:” There needs to be a very good rea-
son to regionalize. We should not be regionalizing simply because it is a good idea.
There needs to be an obvious and over-fiding reason or need to consolidate,” was
incorrectly attributed to Jenny Bielanski, drinking water utilities team leader, of the
Office of Ground Water and Drinking Water at the U.S. Environmental Protection
Agency.This quote should have been attributed to Gary Larimore, executive direc-
tor of the Kentucky Rural Water Association.

Also, in the article “Distribution System Operator Certification:|s your state’s pro-
gram up to speed?” On Tap incorrectly printed that there is a deadline for imple-
menting guidelines.The correct information is that there is no deadline.

We apologize for any inconvenience our readers may have been caused by
these oversights.




Letters to the

Dear Editor,

I recently read the letter in On Tup from
Tesfaye Bekalu about Ethiopia. I read it with
great interest as my late husband Douglas
DeWalt and I traveled to Ethiopia in 1974 to

around the Wollo province because of the
drought. Present day Bati is quite different from
what it used to be. There are about four or five
wells serving it now. Bati started to expand

assist-withr water exploration and drilling
through a group effort with the Oxfam, Catholic
Secretariat from Ireland and the Presbyterian
efforts from the U.S. We worked out of Addis
Ababa and as far out as Combulcia, Bati, and
the Danakil Desert. One of my husband’s proj-
ects was to drill a fairly deep well at Bati that
produced 60 to 70 gallons of water per minute.
(I could be off on this number, but it was a
good well.) After we left Ethiopia, we

because it became a food distribution area, and
there were two big camps for drought-affected
people (not refugees from Somali).

Editor’s Note: The editors and staff of On Tap are pleased that these
two found each other through our magazine. We will keep readers
informed if Mr. Bekalu finds out the status of the well about which
Ms. DeWalt wrote.

JOBS AT NeSC

heard that one of the big refugee
camps for the Somalis and Eastern
Ethiopians was at Bati. I am curious if
there is any way to find out if that
well is still producing. We loved our
stay in Ethiopia. We made many good
friends and worked with the water
board for several years after leaving
and moving to Nairobi, Kenya, where
we were based with Ingersoll-Rand
Company for the next 10 years.

I agree about the loss of Larry
Rader. I wish we could have known
him. T feel the same about my hus-
band's death. He took such a wealth
of knowledge with him also. I am
grateful that he kept a daily journal
that is priceless.

I enjoy your magazine and get it in
conjunction with my work as adminis-
trative assistant to Indian Health
Service engineers. Again, thank you.

Louaina (Lou) DeWalt
Indian Health Service

9A S. Brown Street
Rhinelander, Wi 54501-3456

Tesfaye Bekalu responds:

I know Bati, Kombolcha, Dessie,
and most of the places around. As a
rural water supply project officer, I
had been working there for the last
eight years before my move to Addis
Ababa. I also got a chance to know
Jerry Garvey and engineer Brehane,
who were working in that area proba-
bly when you were around.

As you may recall during that time,
there was much involvement in the
water sector by the donor community

Executive Director

National Environmental Services Center
West Virginia University

West Virginia University seeks expressions of interest and names of nom-
inees in anticipation of a search to be undertaken for the position of
Executive Director of the National Environmental Services Center [NESC].
The Executive Director will oversee programs such as the National Small
Flows Clearinghouse, the National Environmental Training Center for
Small Communities, and the National Drinking Water Clearinghouse.

The NESC is a division of the National Research Center for Coal and
Energy [NRCCE] at West Virginia University, an organization dedicated
to advancing innovations for energy and the environment. This position
reports to the NRCCE Director.

An official announcement and call for applications,
when available, will be posted at:
http.//www.nrcce.wvu/employment opportunities

For more information about this anticipated job opening, contact
Lynnette Loud, Assistant to the Director, National Research Center
for Coal and Energy at (304) 293-2867 extension 5407.

West Virginia University is an Equal Opportunity Employer.
Minorities, persons with disabilities, females, and other —
protected class members are encouraged to apply.

Nationa
Environmental

" Y Services
Center

Assistance, Solutions. Knowledge.

W WestViginial iniversity
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Take Action to Promote
Environmental Health
www.envirohealthaction.org

EnviroHealthAction is an education center
for health professionals and others interest-
ed in environmental health. The site con-
tains valuable information about the health
effects of environmental contaminants,

On the Web

DRINK Makes Public Debut
www.epa.gov/safewater/drink/intro.btml

including arsenic, mercury, and E. coli.

Chronic exposure to environmental contam-
inants can cause an array of health effects,
including cancers, neurological effects, re-
productive and developmental outcomes,
rashes, heart disease, diabetes, and immunity
problems.

To learn more about environmental health,
call the Physicians for Social Responsibility,
at (202) 667-4260, write them at 1875
Connecticut Avenue, NW, Suite 1012,
Washington, DC, 20009, or e-mail the organi-
zation at info@envirohealthaction.org.

Safety Council Promotes
Environmental Health
www.nsc.org

The National Safety Council’s Environmental
Health Center (EHC) mission is to educate and
influence society to adopt safety, health,and
environmental policies, practices, and pro-
cedures that prevent and mitigate human
suffering and economic losses arising
from preventable causes.

EHC conducts a variety of outreach and edu-
cation activities on various water issues,
including drinking water and coastal and
marine issues. In addition to
these services, EHC also has

The U.S. Environmental Protection Agency (EPA) developed the
Drinking Water Research Information Network (DRINK) as a pub-
licly accessible, Web-based sys-
tem to track ongoing research
that EPA and other partners from
national, regional, and interna-
tional research agencies and
organizations conduct. DRINK
will be used as a tool for assess-
ing future research priorities to
support regulatory development
and implementation.

DRINK maintains descriptive
information on research projects, including project title, abstract,
start and end dates, principal investigator, and contact information.
Users can conduct searches of this information to identify potential-
ly relevant projects and to obtain detailed information from the
partner, such as complete data sets and reports.

This site offers users and partners:

¢ an efficient means of determining the status of research across

multiple organizations,

® 2 system to minimize duplication of research,

e 2 practical approach for locating research gaps, and

e 2 forum for communicating project status within the research

community and with the public.

DRINK is capable of simultaneously searching two databases:

e The DRINK database, which will be populated with drinking
water research information from EPA and other partners, and

® EPA’s Environmental Information Management System (EIMS)
database, which currently contains research information rele-
vant to drinking water.

Through the connection of the two

information about flood-

este  pams
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databases, DRINK provides a single

ing, hurricanes and costal

source for ongoing research informa-

storms, and first aid.

o

For more information about
EHC and its services, you
may write to them at 1121
Spring Lake Drive, Itasca, IL
60143-3201.You also may
call them at (630) 2851121, [f| EEEER

LT T,
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. What's New
v~ Drug lmp:éind Driving public service campaign

tion. This resource is critical for the
development of strategies to fill data
gaps, identify key personnel for work-
group and public meetings, and strategi-
cally plan for rules under development.
For more information about DRINK,
contact the U.S. EPA Office of Water, Office
of Ground Water and Drinking Water,
Standards and Risk Management Division,

2005 Chiyaler 305C
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or e-mail them info@nsc.org.
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or e-mail gonder.sharon@epa.gov.
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Noble Corporation fionored as first winner of
the Robert W. Camphelt Award

wwul.nesc.wvu.edu
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IRIS Helps Public Understand Health Risks e —
www.epa.gov/iris/ ’
gyg‘gn%lghacnon
The Integrated Risk Information System (IRIS) database, pre- e ]
pared and maintained by the U.S. Environmental Protection oo G oo

Sugpoct &
Al PoBution and Meatth FISH ond oter mmm ot

Agency (EPA), contains information about how environmental
exposure to various chemicals can affect human health. Although
initially developed for EPA staff needing consistent information
about these chemical substances, the information in IRIS is now

004 dict, Fish are 2 oo soucce of et
e thrakh

cadied omega- fatty acids, which Platsorm!
can prevent heart disease and may beig
with healttyy brsic development, S, some Take Acon..
fish absarh or ingest 2 lot of poliion Sike
mercury and PClbs that can have serious
health effects for you and your chitgoen,

RIPH ¥R o, NeoudRINE o, Uogeg . AU ., smpets L

available to the public. T —— e
EPA primarily uses the information for risk assessment. In a risk e SO et e ;
assessment, the extent to which a group of people has been or S o e ik o ey /
may be exposed to a certain chemical is determined. The agency . . .
then considers the kind and degree of hazard the chemical poses, Site Supplies Environmental
thereby permitting it to estimate the present or potential health risk. Health News
EPA uses the information it gathers in the risk management www.EnvironmentalHealthNews.org

process to protect public health. Examples of risk management
actions include:
¢ deciding how much of a chemical a company may discharge
into a river;

This newsletter is published online daily at
www.EnvironmentalHealthNews.org by
Environmental Health Sciences, a not-for-

e clarifying which substances may be stored at a hazardous waste profit organization founded in 2002 to
disposal facility; help increase public understanding of

¢ verifying to what extent a hazardous waste site must be cleaned up; emerging scientific links between environ-

e setting permit levels for discharge, storage, or transport; mental-exposures and human health. The

¢ establishing levels for air emissions; and site contains news about environmental

¢ determining allowable levels of contamination in drinking water. health issues, and visitors may sign up for

a free newsletter, Above the Fold.
The heart of the IRIS system is its collection of computer files cov-

ering individual chemicals. These chemical files contain descriptive For more information about www.environ
and quantitative information in two categories: oral reference doses mentalhealthnews.org, write to Environ-
and inhalation reference concentrations for chronic noncarcinogenic mental Health Sciences, P.O. Box 125, White
health effects, hazard identification, oral slope factors, and oral and Hall, Virginia. 22987-0125.

inhalation unit risks for carcinogenic effects.

For more information about IRIS, call (202) 566-1676 or email
otine.iris@epa.gov [ e

.nesc.wvu.ed
NIEHS Offers Environmental Health Information wwul.nesc.uivu.eau
www.niehs.nih.gov

The National Institute of Environmental Health
Sciences (NIEHS) is one of 27 institutes and centers
of the National Institutes of Health (NIH). NIEHS
achieves its mission through multidisciplinary bio-
medical research programs, prevention and interven-
tion efforts, and communication strategies that
encompass training, education, technology transfer,
and community outreach.

The institute’s Web site contains an alphabetical
listing of environmental health topics, along with fact
sheets, pamphlets, research initiatives, and news fea-
tures. The site also maintains a link to the
Environmental Health Sciences Education page,
which contains environmental health information for
students, teachers, and scientists, including classroom
materials, NIEHS resources, and professional devel- J
opment opportunities. T rr——

For more information, you may write o the
National Institute of Environmental Health Sciences, P.O. Box 12233,

Research Triangle Park, NC 27709, or visit their Web site at
www.niehs.nih.gov.
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OPINION

Each issue, we ask members of
the On Tap Editorial Advisory
Board to answer a drinking

In your opinion, are there reasons fo avoid
adding fluoride to drinking water? If so, what
are they, and why do you believe fluoride
should be avoided? Or do you think
fluoridation works? Why?

water-related question. We
then print as many responses
as space permits. The opin-
ions expressed are not nec-
essarily those of NESC.

Editorial Advisory Board

Jerry Biberstine
Senior Environmental Engineer
National Rural Water Association

Jenny Bielanski

Drinking Water Utilities Team Leader

EPA Office of Ground Water and
Drinking Water

Rodney Coker
Tribal Utility Consultant (Retired)
Indian Health Service

Mark Coyne
Associate Professor
University of Kentucky

Frank DeOrio
Director of Municipal Utilities
Auburn, NY

Kevin Kundert
Interactive Training Developer
Montana Water Resources Center

Z,Michael Lahlou, Ph.D.
Civil and Environmental Engineer
Huntington Beach, CA

Lori B.Libby

Senior Project Manager
Center for Public Management
and Regional Affairs

Miami University of Ohio

Babu Madabhushi, Ph.D.
Project Engineer

URS Corporation

Miami Springs, FL

Dale Ralston

President

Ralston Hydrologic Services
Moscow, ID

Lisa Raysby
Water Department Manager
Peninsula Light Company, WA

Jay Rutherford, P.E.

Water Supply Division Director
Vermont Department of
Environmental Conservation

Amy Vickers

Engineer and Water Conservation
Specialist

Amy Vickers and Associates, Inc.
Ambherst, MA

Nelson Yarlott

Resident Operator

Bellvue Water Treatment Plant
Greeley, CO
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Editor’s Note: Many public health departments and community health organizations think that the addition

of fluoride to drinking water has been one of the biggest boons to public health since the polio vaccination.
However, some environmental groups differ on that outlook, and think that adding fluoride to water is just
asking for an increase in cancer rates and other problems (e.g., fertility problems, thyroid disease, etc.).

What's the big deal? Fluoridation works.

Since the days of the “Colorado Brown
Stain” of the early 1900s, fluoridation has
been an issue in the center of public
health practices. In fact, I would suggest
that the addition of fluoride to public
drinking water systems has been one of
the most controversial public health pro-
grams that has even been implemented in
the U.S. And while I try, I just don’t under-
stand why it is such a big issue.

Fluoride is a naturally occurring ele-
ment in our environment and can be
found in soil, water, plants, and animals;
therefore, we can’t avoid it. However in
most cases those trace amounts are not
enough. That is when we can receive its
maximum public health benefit by the
upward adjustment of the fluoride level
that we ingest. And the most effective and
practical way to accomplish that is by
adding fluoride to the water we drink. 1
would admit that there is a right way and
a wrong way to do just about everything.
And fluoridation is no different. Not
enough fluoride means reduced benefits,
while too much can result in undesirable
health effects. But that fact is the same for
a whole host of other nutrients that we
may find in our diets.

I have researched the literature on fluori-
dation; I have examined the issues; I have
been involved in the design and implemen-
tation of numerous fluoridation systems. 1
have talked with dental professionals, and
the bottom line is that fluoridation works.
Fluoride helps prevent tooth decay. It has a
much higher benefit during the formative
years of tooth development, but it has some
benefit for all of us.

Fluoridation has been very widely
researched. In fact, there are close to 100

different national and international health
services and professional organizations
that recognize the public health benefits
of optimally fluoridated water. I'm aware
of situations where a water utility reduced
or discontinued the addition of fluoride to
their water system, and in a short time (a
few years), the local dentists noticed an
increase in dental decay among the young
kids of that community. For a few cents
worth of chemical, you can significantly
reduce the costs of dental health care.

Leave It Up to Individuals

I think it should be up to individual
consumers and families to decide whether
they want to use fluoride. Fluoridated
toothpastes and mouthwashes are com-
monly available at pharmacies and grocery
stores. Individuals, in consultation with
their dentist and physician, should decide
whether or not they need fluoride. There
are too many divergent opinions on the
benefits and risks of fluoride to justify
force-feeding it to people through public
drinking water supplies.

- Amy Vickers

 Engineer and Water
_Conservation Specialist

- Amy Vickers and Associates




Need to Consider Financial Issues

Fluoride has been hotly debated for
years. It was recently a highly contested
issue in Pierce County, Washington, where
most of Peninsula Light Company’s (PLC)
water systems are located. However,
because of the size of our systems (the

would never have been financially able to
implement this type of regulation. We
own and or manage more than 100 very
small water systems. However, the entire
population we serve is slightly more than
5,000 people, including the schools we
operate. But it also means we would have

OPINION

The

Do you have a suggestion N —
for improving this magazine

or an idea for an article we

should explore?

more_than 100 fluoride in}“c{ion apd-moen

~—largest serving fewer than 2,000 people),

recent regulation mandating fluoridating
drinking water did not impact our systems.

In April 2002, the Tacoma-Pierce
County Board of Health passed a regula-
tion requiring fluoridation of public water
systems that serve more than 5,000 peo-
ple. This regulation affected 15 water sys-
tems and about 250,000 people. Around
300,000 people in the county already had
fluoride in their drinking water, including
residents in Tacoma, University Place,
Fircrest, Fort Lewis, and McChord Air
Force Base. The total population of Pierce
County is 734,000 people.

In November 2002, the Washington
Dental Service foundation donated
$420,000 to water purveyors to help
defray the cost of implementing the regu-
lation. In December, the Board of Health
appropriated an additional $850,000 for
the same purpose.

Lakewood Water District, the City of
Bonney Lake, and four other water utili-
ties challenged the health department last
year but lost in Pierce County Superior
Court in 2003. They wanted a public vote
to decide whether or not to add fluoride.
They then appealed to the state superior
court, which overturned the regulation in
May 2004.

In the meantime, six additional water
systems are currently fluoridating or under
contract to fluoridate. The estimated cost
for five of these systems ranges from
$69,500 to $800,000, with the total cost
being more than $1.4 million. Of course,
the more wells these systems have to
treat, the higher the cost.

Bonny Lake, one of the systems partici-
pating in the litigation, estimated it would
cost about $750,000 to fluoridate but
chose to spend $116,000 in legal fees
instead. But, the issues they had were not
about the initial capital expense.

I am relieved that PLC did not have to
participate in this process primarily from a
financial standpoint. Putting aside all the
pros and cons of fluoridating water, we

itoring stations.

We only have a few systems that are
fluoridated, and it takes a good portion of
one of our water technician’s time to
schedule the daily monitoring require-
ments and travel between systems. If you
consider the potential risk associated with
overdosing of fluoride, in my opinion, this
would be difficult, if not impossible, to
implement at the level of safety necessary
to protect human health. Our water rates
and contract fees would most likely have
to rise significantly.

Couple that with the fact that we are
also border line with the lead and copper
regulation (i.e., corrosivity problem) on a
few of our systems. We may have ended
up having to provide corrosion control
due to the fact that fluoride is corrosive.

I am a mother, and I have not been
swayed by the arguments of dental health
for children as the reason for medicating
the entire population, considering there
are other ways for children to receive flu-
oride. I have read enough of the studies
and am aware of many respectable pro-
fessionals in the medical tield who are
also against the addition of fluoride.

I think fluoride has its medical pur-
poses. But the dosage ingested should
be an amount that a doctor specifies for
each individual’s age and weight and not
based on the amount of water a person
drinks. Furthermore, I am also intimately
familiar with hypothyroidism and osteoporo-
sis, both of which have been shown to
have a scientific correlation with fluoride.
There are other ways to ensure children
receive fluoride. Parents along with their
dentist or family doctor should be the
ones to determine the best approach.

LisaRaysby
“Water Department Manager

Peninsula [Washington]
“Light Company =

Do you have a question for
our “Ask the Experts” column
or a Web site that you find
particular helpful?

On Tap editors are always
eager to learn from you.
Here's how to contact us:

Mark Kemp-Rye

e-mail: mkemp@mail.wvu.edu
phone: (800) 624-8301
ext.5523

Kathy Jesperson

e-mail: ;
Kathy.Jesperson@mail.wvu.edu
phone: (800) 624-8301 ‘
ext.5533

Or write to us at:

National Environmental

Services Center

West Virginia University

P.O.Box 6064
Morgantown, WV 26506-6064

www.nesc.wvu.edu 15
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Public Drinking Water
and Public Health

Two concepts that cannot be separated are public drinking water and
public health protection. In fact, an entire industry was built on the
bond between these two notions. Drinking water systems, drinking water
organizations, and, yes, even the dreaded drinking water regulations exist

because safe drinking water and public health have an alliance that cannot be divided.

U.S. drinking water suppliers
demonstrate their awareness of
this tie everyday. The water they
distribute to their customers is
among the cleanest and safest in
the world. But the country’s sta-
tus as a public health leader did-
n’t happen by accident. Extensive
regulations, guidelines, and water
quality testing were the drive to
the destination.

After years of complying with
new regulations, however, it may
seem more like the regulations
are a burden than a blessing.
Believe it or not, the U.S.
Environmental Protection Agency
(EPA) is not deliberately trying to
hinder us with ever increasing
regulations just for fun. The
agency is doing what it's been
charged to do—making sure that
public water systems provide safe
drinking water to their customers.

“More than 260 million
Americans rely on the safety of
tap water provided by water sys-
tems that comply with national
drinking water standards,” says

16 OnTap Fall 2004

Veronica Blette, special assistant
to the director, EPA Office of
Ground Water and Drinking
Water (OGWDW).

Considering the multitude of
people who depend on public
drinking water supplies, making
sure that it’s safe is a responsibil-
ity that cannot be taken lightly.

Health Effects Emerge

Within the past century, con-
taminated water was widespread
and uncontrolled. Most people
had no idea that such a situation
might be a problem. For that
matter, most people didn’t know
there was a problem. After all, it
was a time of prosperity. The
Depression had ended. World
War II was over, and the U.S.
was fast becoming a world
leader. It was the 1950s—a time
when the living was easy.

Life was relaxed for drinking
water treatment operators as
well. Few regulations for drink-
ing water existed. And, surpris-
ingly, drinking water standards

that had been set were only con-
sidered non-enforceable guide-
lines. The only exception was the
coliform standard, and then, only
when interstate commerce was
involved.

Most water systems did disin-
fect their drinking water supplies.
The U.S. Public Health Service
(PHS) considered the use of chlo-
rine as a disinfectant for public
drinking water supplies to be a
stroke of genius. This simple act
was responsible for saving tens
of millions of lives and would be
recognized as one of the leading
public health advances in the
20th century.

Concerns about chemical
contamination, however, had
not yet become a priority. That
was likely because no one
knew it was a health threat. The
PHS had set guidelines for the
maximum permissible concen-
trations for lead, fluoride,
arsenic, selenium, and hexava-
lent chromium—all of which
were naturally occurring.



During the 1950s and 1960s,
chemical makers embarked upon a
manufacturing heyday, and “better
living through chemistry” became
a reality. An abundance of new
manmade chemicals was hitting
the U.S. industrial and agricultural
markets. Chemical manufacturers
boasted that these modern mira-
cles would rid us of pests, degrea-
se our machinery, and, quite
simply, infinitely improve the

couldn’t be avoided. The chemi-
cals that had once been peddled
as modern marvels were now
suspected as the cause of many
emerging health problems.
Congress couldn’t escape
the inquiring public prompting
it to commission several studies
about the nation’s water supplies.
In 1972, the report, Industrial
Pollution of the Lower Mississippi
River in Louisiana, was released.

t-econfirme

and industrial chemicals. They
are suspected to be cancer-caus-
ing agents and are considered
toxicants. THMs are disinfection
byproducts. They form when dis-
infection chemicals, such as chlo-
rine, come in contact with organ-
ic material. They are also sus-
pected to be cancer-causing

agents. (See related article on v
page 34.) j

Up until this time, researchers [
had-tacked sophisticated tabora-

quality of life on-this planet

But as with all things that
appear too good to be true,
these new chemicals would soon
show a dark side. Vast amounts
of these chemicals were turning
up in the nation’s water supplies.
Uncontrolled factory discharge,
unimpeded farm runoff, and
unrestrained waste disposal were
all creating a substantial mess.

By the time the 1970s rolled
around, the sight and smell of
grossly polluted waterways

»

-

It-confirmed-thatchemicals WEre,;
indeed, in our water supplies.
Researchers presented evidence
that they had detected 36 chemi-
cals in the treated water that
systems along the Mississippi
River were distributing to their
customers.

The chemicals that the
researchers found included syn-
thetic organic chemicals (SOCs)
and trihalomethanes (THMs).
SOCs are organic, manmade
chemicals that include pesticides

I3

Pollution contributes to public health con-
cerns about drinking water supplies.To
avoid these worries, protect the source.

iy
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Photo on the left by Anthony Bley, http:/ /tmages.usace.army.mil/, photo on the right from www.photos.com

tory techniques that would detect
these chemicals. But technologi-
cal advances were happening
faster than they ever had.
Analytical chemistry and meas-
urement techniques could now
reveal the chemicals that were
polluting the waterways.

A number of other studies
were creating even more fervor,
Researchers had uncovered
volatile organic chemicals
(VOCs), inorganic chemicals, and

3,
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7 Protecting America's Public Heaith
Protecting America's Public Health : P —
Risks to drinking water come in many
forms, such as municipal and industrial
discharges, recreational activities or simply
natural conditions and events. This full-
color poster illustrates urban, rural, indus-
trial, and suburban examples of potential
pollution sources and provides a detailed
graphic description of these risks and the
barriers in place to help ensure the safety

of drinking water.To order this poster,
call the National Environmental Services
Center at (800) 624-8301 and ask for

product #DWPSPE125.
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radionuclides in drinking water
supplies. When drinking water
consumers got hold of this
news, they demanded some-
thing be done.

EPA Established

One of the most important
events was the formation of EPA,
which occurred in July 1970. Prior
to the establishment of the EPA,
the federal government was not
structured to coordinate an all out
assault on the pollutants that harm
human health and degrade the
environment.

Once EPA was formed, it was
assigned the daunting task of
repairing the damage already
done to the natural environment
and to establish new criteria to
guide Americans in making a
cleaner environment a reality.

One of the first things that the
agency did was to conduct addi-
tional water quality studies that
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reached similar conclusions.
These studies determined that
the country’s natural resources,
once thought indestructible,
were vulnerable after all.

This revelation eventually led
to the passage of several laws
regarding environmental and
public health. One of those new
laws was the Safe Drinking Water
Act (SDWA). Its passage, along
with the Clean Water Act,
enabled the U.S. to clean up its
waterways and eventually have
some of the safest drinking water
in the world.

“We have cleaned up most of
the ‘big dirties’ of the 1950s and
1960s,” says Kenneth Olden,
director, National Institute of
Environmental Health Sciences
(NIEHS), adding that we can’t
afford to become complacent
when it comes to public health
and that prevention is the most

L

cost-effective and life-enhancing
means we have to protect
human health.

For 30 years, the SDWA has
been protecting the nation’s
drinking water supplies and,
thus, preventing public health
tragedies. When the SDWA
became law in 1974, it required
EPA to set enforceable stan-
dards for health-related drink-
ing water contaminants. The act
was reauthorized in 1986 and
again in 1996.

“EPA establishes health-based
standards, which state drinking
water programs adopt and
implement,” Blette explains.

She says that EPA’s strategy
for ensuring safe drinking water
over the next several years
includes four key elements:

1. developing or revising
drinking water standards
that are based on sound
science,




2. supporting states, tribes, and
water systems in implement-
ing standards and drinking
water programs,

3. promoting sustainable man-
agement of drinking water
infrastructure, and

4. protecting drinking water
sources from contamination
to ensure the safety of criti-
cal water infrastructure.

Setting a Standard

The institute also provides
information about microbial and
chemical contaminants because of
concerns about their adverse
health effects. He also notes that
some microbial contaminants pro-
duce chemicals that are toxic to
the liver and other organs.

Under Surveillance

According to NIEHS, epidemi-
ology is the type of research

levels of a substance for two
years and checked for changes in
their development. To determine if
changes have occurred, resear-
chers ask questions such as:

e Do the animals have more
cancers than normal?

e If cancers are found, are
they types that are not usu-
ally found in these animals?

* Do the exposed animals
have changes in their repro-

A1t A+ |
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We rely on water to survive,
We use water to digest food,
absorb and transport nutrients,
circulate blood supplies, build tis-
sues, carry away waste, and
maijntain body temperature. But
for water to maintain good
health, it has to be safe from con-
taminants that can compromise
wellbeing.

It should come as no surprise
that researchers have linked
exposure to some environmental
hazards with specific diseases.
According to the Centers for
Disease Control and Prevention
(CDCQ), one of the most well-
known links is exposure to lead
and decreased mental function in
children. And many other links
exist. That's why EPA sets con-
taminant level limits.

Before it can set a standard,
however, the 1996 SDWA
Amendments require the agency
to evaluate contaminants. It pays
particular attention to those that:

e may have an adverse health

effect, particularly on sensi-
tive sub-populations,

e occur or are likely to occur in

public water systems, and

e can be removed through

treatment methods so that
public health risks are
reduced.

Only after this risk assessment
period does EPA develop a regu-
lation. But odds are the agency
doesn’t work alone. EPA enlists
other government agencies to
help it create new standards.

“NIEHS provides data on the
toxicity/carcinogenicity of drinking
water contaminants, including dis-
infection byproducts, that EPA can
use to set drinking water stan-
dards,” says Ronald Melnick, toxi-
cologist, Division of Intramural
Research Environmental Toxicology
Program, NIEHS.

1 haalth S P
upon-which-meost-health-regula-

tions are based because epidemi-
ological studies are the best
known, best understood, and
most accepted tools in the envi-
ronmental health sciences.

Epidemiological studies use
surveillance techniques to track
disease occurrence in people
who have been exposed to a nat-
ural or manmade factor in the
environment over a number of
years. During that time, scientists
look for relationships between a
toxic substance and a health
effect, comparing those exposed
to the contaminant with those
who have not been exposed.

In all, these kinds of studies
supply researchers with solid
data. But researchers must be
aware that epidemiological stud-
ies have their limits. For example,
significant barriers exist to con-
ducting effective surveillance for
waterborne microbial disease,
such as the possibility of multiple
routes of exposure, the fact that
exposed people may not stay in
one place, and the length of time
between exposure and evident
health effects.

Because of these limitations,
investigators do not rely on just
one research method.

Of Mice and Men

Scientists do not want illnesses
to go untreated for years before
they discover the cause, so they
also use screening tests called
animal assays. NIEHS notes
that mice and men share many
genetic characteristics, and
most substances known to
cause cancer in humans—
including aflatoxin, asbestos,
benzene and radon—also
cause cancer in animals.

In a typical assay,
mice and rats are
exposed to various

immune, or nervous systems?

This research not only helps
EPA determine a toxic dose for a
particular contaminant, it also
helps them clarify whether a
contaminant can be ingested at
low levels and not cause a health
effect. This information helps the
agency establish a maximum
contaminant level goal (MCLG).

MCLGs are the level of a con-
taminant for which no adverse
health effects are expected to
occur. EPA considers MCLGs to
be non-enforceable goals
because they only consider the
public health risks of a contami-
nant and exclude other limiting
factors such as whether a system
has the equipment to detect a
particular contaminant, the avail-
able technology to treat for i,
and how much it will cost to
remove it from the water. Most
MCLGs are set at zero.

When EPA sets the maximum
contaminant level (MCL)—the
enforceable standard—it includes
limiting factors in its final deci-
sion but considers a contami-
nant’s health effects first. The
agency uses two contaminant
health-effect classifications: acute
and chronic.

“Acute effects occur within
hours or days of the time that a
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Microbiology”in the Wmter 2004 OnTap.) Pathogens
are disease:causing microorganisms that include
bacteria,such as:

+ Coliform bacteria are common in the environ-
ent and are generally not harmful. However, the
resence of these bacteria in drinking water is usually a
sult of a problem with the treatment system or the
pipes that distribute water and indicates that the water
may b& contaminated with germs that can cause e icrosope
disease. g "

Fecal coliform and E.coliare bacteria
whose presence indicates.that the water
may be contaminated with human or ani
mal wastes. Microbes in these wastes can -
cause shorgsterm effects, such as diarrhes,
cramps, nausea, headaches, or other
symptoms,

ryptesporidium is'a parasite that enters
lakes and rivers through sewage and animal
waste. It causes cryptosparidiosis, a mild gastro
nal disease. However, the ¢ e can be fatal for peaple

Giardialamblia i
entgrs lakes and




person consumes a contaminant,”
says Jenny Bielanski, drinking
water utilities team leader, EPA’s
OGWDW. “People can suffer
acute health effects from almost
any contaminant if they are
exposed to extraordinarily high
levels, as in the case of a spill.
“In drinking water, microbes
such as bacteria and viruses are
the contaminants with the great-
est chance of reaching levels
high enough to cause acute

that specifies optimized corro-
sion control procedures.

After determining an MCL or
TT, EPA must complete an eco-
nomic analysis to determine
whether the benefits of that stan-
dard justify the costs. If not, EPA
may adjust the MCL for a partic-
ular class or group of systems to
a level that “maximizes health
risk reduction benefits at a cost
that is justified by the benefits.”
EPA may not adjust the MCLif

ney damage, reproductive disor-
ders, and birth defects.

Inorganic Chemicals

Inorganics include toxic metals,
such as arsenic, barium, chromi-
um, lead, mercury, and silver.
These metals can get into drinking
water from natural sources, indus-
trial processes, and materials used
in plumbing systems.

Toxic metals are regulated

P Wwat a3t
because-they-can-eause-geute
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health effects,” she notes. “Most
people’s bodies can fight off
these microbial contaminants the
way they fight off other germs,
and these acute contaminants
typically don’t have permanent
effects.

“Nonetheless, when high
enough levels occur, they can
make people ill and can be dan-
gerous or deadly for a person
whose immune system is already
weak due to HIV/AIDS,
chemotherapy, steroid use, or
another reason,” Bielanski warns.
“EPA has released several rules
in the past few years that are
aimed at tightening standards for
microbial contaminants, and the
agency is working to finalize
additional rules over the next
several months.

“Chronic effects occur after
people consume a contaminant at
levels over EPA’s safety standards
for many years,” she explains.
“Drinking water contaminants
that can have chronic effects are
chemicals such as disinfection
byproducts, solvents, and pesti-
cides; radionuclides, such as radi-
um; and minerals, such as arsenic.
Examples of the chronic effects of
drinking water contaminants are
cancer, liver or kidney problems,
or reproductive difficulties.”

But there are situations where
water systems do not have feasi-
ble methods for measuring for
contaminants at particularly low
concentrations. In these instances,
EPA designates a treatment tech-
niques (TT) rather than an MCL.

A TT is an enforceable proce-
dure or level of technological
performance that public water
systems must follow to ensure
control of a contaminant.
Examples are the Surface Water
Treatment Rule that uses disin-
fection and filtration as the TT,
and the Lead and Copper Rule

the benefits justify the costs.

EPA has already set limits for
many microbial and chemical
contaminants but has not estab-
lished an exhaustive list. It adds
new contaminants regularly. To
track down contaminants that
may be a public health risk, the
agency relies on the contaminant
candidate list (CCL) to develop

" new standards. The CCL is a list

of contaminants that are not cur-
rently regulated but have a sig-
nificant public health concern.
EPA published the first CCL in
1998 that included 50 chemical
and 10 microbial contaminants.
Since then, as required by the
1996 SDWA amendments, EPA
has added new contaminants
every five years.

Because contaminants have
many varying qualities, they are
grouped into four categories:
microbial pathogens, organics,
inorganics, and radionuclides.

Organic Chemicals

Organics that cause the most

worry include:

e trihalomethanes (THMs),
which form when chlorine
in treated drinking water
combines with naturally
occurring organic matter;

¢ pesticides, including herbi-
cides, insecticides, and
fungicides; and

e volatile organic chemicals
(VOCs), which include sol-
vents, degreasers, adhe-
sives, gasoline additives,
and fuel additives. Some of
the common VOCs are
benzene, trichloroethylene
(TCE), styrene, toluene,
and viny! chloride.

Some of the possible health
effects of organic chemicals
include cancer, central nervous
system disorders, liver and kid-

poisoning, such as lead or cop-

per poisoning. But they do have
chronic health effects, including
cancet.

Nitrate is an inorganic con-
taminant that requires special
attention because of its health
effects on infants. It is found in
mineral deposits, fertilizers,
sewage, and animal wastes.
Nitrate has been associated
with methemoglobinemia or
“blue baby syndrome.”

Methemoglobinemia is a condi-
tion that causes an infant’s hemo-
globin, which carries oxygen, to
be converted to methemoglobin,
which cannot carry oxygen.
Without oxygen, symptoms of
cyanosis usually appear. Babies
with cyanosis have bluish mucous
membranes and may also have
digestive and respiratory prob-
lems. When methemoglobin levels
reach 20 to 30 percent or ahove,
anoxia occurs. Anoxia is a condi-
tion characterized by the absence
of oxygen supply to an organ or
a tissue. At methemoglobin levels
around 50 to 70 percent, brain
damage or death is likely.

Once diagnosed, however,
methemoglobinemia is readily
reversed. However, if anoxia has
occurred, oxygen-deprived organs
or tissues may be permanently
damaged.

Radionuclides

Alpha emitters, beta/photon
emitters, and combined radium
226/228, come from minerals
that give off radiation. Some
people who drink water contain-
ing these radioactive emitters in
excess of EPA’s standard over
many years may have an
increased risk of getting cancer.

Radon gas is another radioac-
tive material. It can dissolve and
accumulate in underground water
sources, such as wells, and in the

www.nesc.wvu.edu
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air in your home. Breathing radon
can cause lung cancer. It is consid-
ered to be more dangerous in air
than in water. However, drinking
water that contains radon presents
a risk of developing cancer.

SWP Programs Reduce Risks

If all of these contaminants
can enter drinking water sup-
plies, what can be done to stop

the need for sustainable infra-
structure, skilled operators, and
educated drinking water industry
leaders.

If there were no concern
about drinking water straight
from the source, there would
be no reason to protect the pub-
lic’s well being in the first place.
Drinking water systems could
simply pump water in and out.

CDC. National Center of Infectious Diseases
Web page. wwuw.cdc.gov/ncidod/dis
eases/list_waterborne.htm. Accessed on
May 21, 2004.

Department of Health and Human Services.
2004. National Toxicology Program. National
Institutes of Health: Washington, DC.

Kendall, P. 1992. Food and Nutrition Series:
Drinking Water Quality and Health.
Publication number 9.307. Colorado State
University Cooperative Extension: Fort
Collins, CO.

them? Source watel protection
programs are the key to keeping
water secure. They help safe-
guard public health, and they
reduce the overall treatment
challenges and costs. (See article
on page 41.)

“While treatment installed to
address regulated contaminants
may also remove unregulated
contaminants, when one consid-
ers the number of pesticides,
herbicides, and other organic
pollutants that are used in agricul-
ture and industry, it is clear that
preventing contamination of
sources of drinking water makes
good public health, economic, and
environmental sense,” says Blette.

“Congress required that every
state carry out assessments for
every water system under their
jurisdiction to characterize the
susceptibility of drinking water to
potential sources of contamina-
tion,” she explains. “These
assessments have largely been
completed. States, water utilities,
and local communities should
now use this new information to
develop strategies for ensuring
that their drinking water is safe
from contamination from chemi-
cal and microbial pollutants.

“All water contains some
impurities that are picked up as
water dissolves or absorbs the
substances with which it comes
into contact. So there is no such
thing as naturally pure water.”

Reiterating the Link

The public health concerns of
providing safe drinking water are
the reasons that this industry
exists. Those concerns drive the
need for new regulations, and
subsequently, new treatment
technologies. They also power
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The industry would cornsist of =
few pipe manufacturers, con-
struction companies, and possi-
bly some firms that deal with
water’s aesthetics. The rest of
us would be doing other things.

But that is not the case. As
new chemicals and microbes
emerge, drinking water contami-
nants will continue to change.
The public health effects of those
contaminants will continue to be
the motivation of the drinking
water industry’s evolution.
Researchers will need to find bet-
ter ways to detecting contami-
nants, engineers will need to
develop new treatment technolo-
gies, and regulators will need to
monitor source water for contami-
nants. The challenge, however,
will be in protecting the public
from those contaminants from
drinking water before they reach
consumers.

For more information about
bhow EPA establishes regulations,
visit the agency’s Web site at:
www.epa.gov/safewater/index.html
. To read CDC’s view of safe drink-
ing water priorities, visit their Web
site ar www.cde.gov/health/water.
htm. NIEHS’s safe drinking water
Web site is online at www.niehs.
nih.gov. #
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Cel Reasons
to Protect Drinking Water

By Kathy Jesperson * On Tap Editor

A ccording to Centers for Disease Control and
Prevention (CDC) surveillance data, between
1999 and 2000, 25 states reported a total of 39 out-
breaks associated with drinking water. Included among
them was one Salmonella outbreak that spanned 10
states. Altogether, the waterborne illnesses affected an
estimated 2,068 people and were linked to two deaths.

At one time, it seemed that science had defeated
waterborne disease. But now that doesn't appear to
be the case. Emerging and re-emerging pathogens
have become a great concern for public health offi-
cials and drinking water systems around the country.




Giardiasis * Giardia intestinalis * The C

Emerging pathogens are either new to

the environment or only recently identified

as potential health threats. Re-emerg-
ing pathogens are pathogens that

we know about but haven't
encountered in a while.

They cause diseases such

as cholera and shigellosis.

According to the

World Health Organi-
zation (WHO), new
pathogens show up for
many reasons. One of the
biggest reasons that they
appear is that microorganisms
are constantly evolving, adapt-
ing, and changing their structure.
Another reason is that we've gotten better at
detecting the microbes that cause waterborne
disease because we have developed new tools
and methods to study the organisms and their
health effects.

Pathogens Have Greatest Health Impact

Pathogens present the greatest waterborne
threat to the public’s health because it only
takes a small number of microbes to cause
illness—especially for people who may have
unique health risks, such as those with com-
promised immune systems, says the U.S.
Environmental Protection Agency (EPA).

In addition, emerging pathogens, such as
Cryptosporidium, Giardia lamblia, and
Hepatitis E, share the following characteristics:

e They are often resistant to chlorination

or other forms of disinfection.

e The pathogens are often resistant to

antibiotics or other medical treatment.

e They are often highly infectious.

EPA notes that emerging and re-emerging
pathogens include pathogens from fecal
sources, such as Cryptosporidium, Campy-
lobacter, and rotavirus, as well as pathogens
that are able to grow in water distribution
systems, such as Legionella, mycobacteria,
and aeromonads.

The following list of emerging pathogens
was developed from information from the
CDC, EPA, the U.S. Geological Survey, the
National Institutes of Health, and WHO.

Bacteria

Aeromonas is a bacterium that normally
lives in an aquatic environment. Aeromonas
represent a high percentage of heterotrophic
microorganisms in a variety of aquatic sys-
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Infected cysts
may be ingested
1through contami-
Ination of water,
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(with infective |
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hozoites are also passed in
stool, but they do not survive
in the environment.

tems. Heterotrophic microorganisms are bac-
teria and other microorganisms that use the
organic matter that other organisms synthe-
size for energy and growth. For this reason,
their potential public health threat cannot be
ignored. Aeromonas have been found in
sewage and sewage effluents, surface water,
fish ponds, soils, natural mineral springs,
stagnant water, chlorinated and unchlorinated
drinking water, and fresh waters. They act as
primary pathogens and significantly sicken
the fish that they invade.

Campylobacterium is a bacterium from
the genus Campylobacter. Most people who
become ill with campylobacteriosis get diar-
rhea, cramping, abdominal pain, and fever
within two to five days after exposure to the
organism. The diarrthea may be bloody and
can be accompanied by nausea and vomit-
ing. The illness typically lasts one week.
Some people who are infected with
Campylobacter don’t have any symptoms at
all. In those with compromised
immune systems, Campy-
lobacter occasionally spreads
to the bloodstream and &,
causes a serious life-
threatening infection.

Cholera is the illness
caused by a bacterium
called Vibria cholerae.




It infects people’s intestines, causing diar-
rhea, vomiting and leg cramps. It seems like
every time there are floods, earthquakes or
any disasters in developing countries of the
world, an outbreak of cholera follows
quickly. Infect-ion is acquired primarily by
ingesting contaminated water or food; per-
son-to-person transmission is rare. Since
1961, V. cholerae has spread from Indonesia

Investigators originally
believed that an abandoned
cooling tower was its

source, but recent research
indicates that the Legionella
might have been introduced
through a potable water sys-
tem. While Legionella are rel-
atively resistant to standard

through most of Asia into Eastern Europe and
Africa, and from North Africa, to the Iberian
Peninsula. In 1991, an extensive epidemic
began in Peru and spread to neighboring
countries in the Western Hemisphere. In 2001,
nearly 185,000 cases from 58 countries were
reported to WHO.

Cyanobacteria (blue-green algae) are
found in ponds, lakes, and reservoirs. They are
aquatic and photosynthetic, meaning they live
in the water and can manufacture their own
food. Cyanobacteria are unicellular bacteria
that often grow in colonies large enough to
see with the naked eye. They can produce tox-
ins—usually neurotoxins or hepatoxins. There
is good evidence that certain hepatoxins pro-
mote liver tumors. Currently, most worldwide
reports of cyanobaterial toxin poisonings have
involved livestock, dogs, and waterfowl. Well-
documented cases of effects on humans
are relatively few, but there are some
reports of dermatitis, eye irritation, and
gastrointestinal symptoms.

E.coli O157:H7 is a bacterium that has
been associated primarily with undercooked
beef and raw milk. But waterborne outbreaks
have been reported, including one in Miss-
ouri that sickened 243 people and left four
dead, and one in Wyoming that sickened at
least 50 people.

Helicobacter pylori is a bacterium linked
to gastric ulcers. Penn State University (PSU)
researchers report that they have found a direct
link between the presence of a bacterium in
Pennsylvania drinking water and stomach
ulcers. The research team tied Helicobacter
Dylori in well water and clinical infection
in people drinking from that supply. PSU
researchers made the association between
water containing H. pylori and the infection
through tests of private wells supplying
drinking water to individual households,
Interviews with residents who consumed
the water found a significant correlation
between presence of the bacterium and
cases of stomach ulcers.

Legionella pneumophbila is a bacterium
that was discovered in 1976 at an American
Legion convention in Philadelphia.

water disinfection procedures,

research has produced effective ways

to control and prevent it in potable water
systems, including hyperchlorination, ultravi-
olet light, and ozonation.

Mycobacterium has been linked to
tuberculosis. M. avium and M. intracellulare
complex, long considered a group of organ-
isms that rarely infects humans, is now rec-
ognized as one of the leading opportunists
associated with AIDS. M. leprae causes lep-
rosy, which remains a major disease in the
third world. M. bovis causes tuberculosis.

Salmonella is a bacterium that causes
salmonellosis. Most people infected with
Salmonella develop diarrhea, fever, and
abdominal cramps 12 to 72 hours after infec-
tion. The illness usually lasts four to seven
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days, and most people recover without treat-
ment. However, in some people diarthea
may be so severe that the patient needs to
be hospitalized. In these patients, the
Salmonella infection may spread from the
intestines to the blood stream and then to
other body sites and can cause death unless
the person is treated promptly with antibi-
otics. The elderly, infants, and those with

weeks but there are cases of chronic infec-
tions lasting months to years. Chronic
cases, both those with defined immune
deficiencies and those without, are difficult
to treat.

Viruses
Hepatitis E generally affects young
adults and usually is not life threatening. The

impaired immune systems are more likely to
have a severe illness.
Shigellosis is an infectious disease
caused by a group of bacteria called Shigella.
Most who are infected with Shigella
develop diarrhea, fever, and stom-
ach cramps starting a day or two
after they are exposed to the
bacterium. The diarrhea is
often bloody. Shigellosis
usually lasts five to seven
days. In some people, espe-
cially young children and
the elderly, the diarrhea can
be so severe that the patient
needs to be hospitalized. A
severe infection with high fever
may also be associated with
seizures in children less than two
years old. Some people who are infected

may have no symptoms at all but may still
pass the Shigella bacteria to others.

Protozoa

Cryptosporidiosis is a diarrheal dis-
ease caused by Cryptosporidium parvum—
a protozoan that can live in the intestine of
humans and animals and can be passed in
the stool. Both the disease and the parasite
are also known as crypto. An outer shell
protects the parasite and allows it to sur-
vive outside the body for long periods of
time. The shell also makes it very resistant
to chlorine disinfection. During the past
two decades, crypto has become recog-
nized as one of the most common causes
of waterborne disease in humans in the
U.S. The parasite is found in every region
of the U.S. and throughout the world.

Giardia lamblia is a protozoan that is
most frequently the cause of non-bacterial
diarrhea in the U.S. Human giardiasis may
involve diarrhea within one week of inges-
tion of the cyst. Cysts are resistant to ad-
verse environmental conditions and are
passed in the feces of an infected host, and
the next host is infected when it ingests
cysts in food or water contaminated with
feces. Normally, illness lasts for one to two
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exception is in pregnant women, who have
had fatality rates of 15 to 20 percent. Accor-
ding to CDC, virtually all cases of hepatitis E
have occurred among travelers returning from
developing countries where the disease is
endemic and spreads through contaminated
drinking water. Nevertheless, tests show that
between one and five percent of healthy blood
donors in the U.S. have hepatitis E antibodies
in their blood.

Rotavirus infects the digestive tract. It is
the most common cause of severe diarthea
in infants and young children in the U.S.
Rotavirus is easily spread by hand-to-mouth
contact with stool from an infected person.
Most children with rotavirus diarrhea recover
without medical treatment. Some children,
however, become very ill with severe vomiting,
diarrhea, and life-threatening loss of fluids.

If you need to report a waterborne
disease outbreak, call CDC’s Division of
Parasitic Diseases, NCID, at (770) 488-7760
or by fax at (770) 488-7761.

For more information, contact: EPA’s Safe
Drinking Water Hotline at 800-426-4791,
visit their Web site www.epa.gov/safewater,
or e-mail them at hotline-sdwa@epa.gov; or
contact CDC’s National Center for Infectious
Diseases at www.cdc.gov/ncidod. Call the
CDC at (888) 232-3228, or send a fax to
(888) 232-3299.4
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To Fluoridate
or Not

Some Communities Still
Struggle for an Answer

By Michelle Moore - On Tap Associate Editor

Stronger teeth, fewer cavities—and ultimately—
fewer trips to the dentist, Fluoridating public water is
a community health measure that helps prevent tool:h
decay How, could anyone flnd fault with it?




Those of us who live where
water has been fluoridated for
decades take it for granted. We
drink it and cook with it, and for
that matter, we brush our teeth
with water whose fluoride level
is adjusted so we can have
healthier, brighter smiles. Like
the other 40 or so chemicals that
might be used in a water treat-
ment facility, fluoride is just one
of the behind-the-scenes ingredi-

Works Association (AWWA), the
World Health Organization
(WHO), the Centers for Disease
Control (CDC), the U.S. Public
Health Service (PHS), the
American Cancer Society, the
American Dental Association
(ADA), and the Canadian Dental
Association represent just a few
of the respected organizations
that recommend fluoridation as a
simple, cost-effective means of

CDC statistics for the year
2000 show that approximately
162 million people, or 65.8 per-
cent of the U.S. population who
rely on public water supplies,
receive fluoridated water. Still,
100 million people in the country
do not.

Like many chemicals and sim-
pler substances we encounter in
life, fluoride in large doses or in
a concentrated form can hurt us.

ents in the drinking water Tmix-
But in other communities

across the country, debates go on
over continuing or even starting
fluoridation. Arcata, California, city
council wants voters to decide the
fate of their fluoridation program.
Clearwater, Florida, just started
fluoridating following decades
of opposition. Juneau, Alaska,
fluoridated for years, but then

promoting dental-health:

It's not news to anyone that
fluoride makes teeth stronger and
more resistant to cavities; our
dentists have been telling us that
for years. We can buy fluoride
toothpaste, rinses, drinks, and
tablets. Fluoridating water is a
public health strategy intended to
add an additional safeguard for
all people, young children espe-

Studies-showing-harmfrom
ingesting excessive amounts of
fluoride have helped fuel public
fears. But large amounts of plen-
ty of things can be toxic. The
ADA lists normally innocent
things like salt, iron, vitamins A
and D, oxygen, and even plain
water as being harmful in large
quantities.

“Fluoridation is the most cost-effective, practical, and safe
means for reducing the occurrence of tooth decay in a

community.”

stopped in 2003. Residents
protested, and fluoridation
resumed, but a task force is
waiting for a National Academy
of Sciences report before they
make a final decision about how
to proceed.

Fluoridation as a Public
Health Measure

Water fluoridation is not
only supported, it’s encouraged
by nearly 100 public health
organizations, government
agencies, and medical associa-
tions. The American Water

Jotal U.S.Population 281,421,906

—Former Surgeon General David Satcher, 2001

cially, to help ensure that teeth

grow strong. (Read about the his-

tory of fluoridation on page 30.)
Besides the topical effect fluo-

ride has on the tooth surface, it

also acts systemically to

strengthen developing teeth,

according to the ADA. When

children ingest adequate

amounts of fluoride before

their teeth emerge, they

have better resistance to

tooth decay. Once teeth

are full-sized, fluoride

helps strengthen and

repair the surfaces.

Status of Water Fluoridation in the U. S. in 2000:

U.S.Population on Public Water Supply Systems 246,301,290 :
U.S. Population Not Served by Public Water Supply Systems 35,301,290 :
Total U.S. Population on Fluoridated Drinking Water Systems 162, 067 341 |

‘ Percentage of U.S. Popuiatlon Receiving Fluoridated Water 57.6 percent .
' Percentage of Total US. Populatlon on Public Water Supply Systems
ng Fluondated Water 65 8 percent -

S
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Total Cost of Fluoride Used Each Year from 1998 to 2003

-

soning, increased bone fractures,
hormonal imbalance, and lower-

0— K
ggggo] $5,625.96 36,273.72 ing of 1Qs. Fluoridation oppo-
$5000 $4.27230 nents cite articles that show prob-
% $4000- $378048 $3,596.32 $3'935'§6 lems with fluoride, despite the
O $3000 —= | - overwhelming number of peer-
52880] reviewed, scientific studies that
31 8_ A b i : L L demonstrate its safety.
1998 ' 1999 ! 2000 ' 2001 ' 2002 ' 2003 These claims are posted on
YEAR Web sites, arousing fear in many
people. Statements on these sites
YEAR  Price for# Price for 155# Drum » Average use of 135 to 140 are repeated on additional Web
Fl--1998———$0:09 $14:26 pounds-a-day-ata-costof sites-and-by-suppesedly-well
2 $0.09 $14.10 $19.57 a day. meaning individuals who have
O $0.09 §14.26 + Average use of 5.6 been frightened by what they've
g : . pounds an hour at a read. The misinformation is then
= 50.10 315.50 cost of $.81 an hour. passed from person to person and
o $0:12 $18.60 . A ; group to group until many of these
) pproximately 15 to 20
o $0.14 $22.47 drums on hand due to statements are accepted as fact.
$0.14 $22.47 The ADA’s Fluoridation Facts book

storage restrictions.

Source: Weirton, West Virginia, Population 20,000, Weirton Water Treatment Plant, Treatment Efficiency Report /

CDC Asserts Safety Fluoride

Some people worry that with
all the potential fluoride sources
that are available we might be
overdosing on the stuff. Kip
Duchon, the national fluoridation
engineer with the CDC in
Atlanta, says that is unlikely.

“We're not talking about a lot
of fluoride in water,” he says. “All
the research shows that even with
these other methods you're really
not anywhere near overdosing.”

According to the ADA, in
1993 the National Academy of
Sciences’ National Research
Council reported to the U.S.
Environmental Protection Agency
(EPA) that adjusted drinking water
fluoride levels posed no health
risk and that the maximum level of
4 parts per million (ppm) “would
protect against adverse health
effects with an adequate margin of
safety.” (For more information
about what parts per million meas-
urements mean, read the article on
page 38.

To effectively prevent tooth
decay, the U.S. PHS determined
a range for fluoride of 0.7 to 1.2
ppm. EPA established standards
for safe fluoride levels in drink-
ing water with the optimal level
at 1 ppm. One ppm is equiva-
lent to 1 milligram of fluoride
per liter of water. ADA com-
pares this measure to “1 inch
in 16 miles, one minute in two
years, or one cent in $10,000.”

As stated above, the agency
set fluoride’s primary maximum
contaminant level at 4 ppm and
the secondary contaminant level
at 2 ppm—Ievels at which the
agency believes fluoride will
safely prevent cavities without
chronic toxicity becoming an
issue. (To read about how EPA
determines safe contaminant lev-
els, see the article on page 46.)

ADA says that it is impossible
for someone to suffer from acute
fluoride toxicity by drinking water
fluoridated at optimal levels. The
amount of fluoride necessary to
cause the death of an adult 155-
pound man has been estimated to
be 5-10 grams of sodium fluoride
ingested at one time. Because 1
gram is equal to 1,000 milligrams,
this amount is more than
10,000-20,000 times as much fluo-
ride as is consumed at one time in
a single eight-ounce glass of opti-
mally fluoridated water.

The association also notes that
someone would need to drink
water fluoridated at approximate-
ly 5 ppm for 10 years or more
before showing clinical signs of
osteosclerosis, a mild form of
skeletal fluorosis (increased bone
density with outgrowths).

ADA and CDC have both pub-
lished statements on the safety
and effectiveness of fluoridation,
and they refute charges from
opponents who say that fluoride
is responsible for a list of ail-
ments, such as cancer, lead poi-

refers to a kind of “pseudo-scientif-
ic literature” that is based on mis-
quoted material, partial truths, and
outright fabrication.

“The public often sees scientif-
ic and technical information quot-
ed in the press, printed in a letter
to the editor, or distributed via an
Internet Web page,” says the
ADA. “Often the public accepts
such information as true simply
because it is in print. Yet, the
information is not always based
on research conducted according
to the scientific method, and the
conclusions drawn from the
research are not always scientifical-
ly justifiable. In the case of water
fluoridation, an abundance of mis-
information has been circulated.”

Duchon says that about 6,000
fluoride research articles have been
published in the last 30 years, and
that nearly all of them support the
safety of water fluoridation.
“There’s a handful—and it’s literally
a handful—that have had results
not consistent with the rest,” he
says. “Almost all of those, when
they were peer reviewed, have
been found to have mistakes in
epidemiology or some kind of
faulty consideration.

“A perfect example is one
study that showed communities
that have been fluoridated have
higher lead in the bloodstreams
[of the residents] than communi-
ties that have not been fluoridat-
ed. When you go back and look
at the epidemiology, they were
comparing older cities that were
fluoridated to newer cities that
were not fluoridated. By an epi-
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The Mystery of Colorado Brownstain

Back in 1901, a young fellow fresh from dental school in the East
moved to Colorado Springs. Once he'd opened his dental prac-
tice, Frederick McKay began to notice that many of the people
in the area had mottled, brown stains on their teeth. McKay was
puzzled by the condition and set out to find what caused it.
None of the journals he read indicated what this strange discol-
oration might be or what caused it. So, McKay took it upon him-
self to find an explanation.
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G.V. Black in his investigation. Black became interested in the
mystery when the Colorado Springs Dental Society reported
that nearly 90 percent of children born in the area had the mot-
tling, known as Colorado Brown Stain, on their teeth.
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Over the next six years, Black anid McKay learned two things
about the disorder. They found that it resulted from problems
during tooth development in children, meaning that adults
whose teeth had no staining would not get the condition.And,
teeth with the staining had'much better decay resistence.

Some local theories for the staining were a little far-fetched, but
one had to do with the possibility of it being related to the water,
When McKay traveled to Oakley, idaho, in 1923 to-investigate stain-
ing on children's teeth there,he was reminded of the water theory,
The staining beganto- show up after Qakley developed a public
water supply.Although-McKay couldn’t find - anything wrong with
the water, he suggested that they use another source. The town
made the change,and after a few years, the mottling holonger
showed up onyounger children’s teeth,

Further investigation at:other comhiunities eventually led to the
discovery that excess fluoride in Water-was causing the staining
that today is:called fluoresis. ‘ ‘

In 1931, Dr.H. Trendley Dean With the National Institutes of
Health furthered the investigation. He began studying the rela-

&

tionship between fluoride and dental heaith.
Part of his focus was to find out at what point
fluoride caused staining. Dean and his staff,
along with chemist Elias Elvove, who
devised a way to accurately measure the
fluoride content of water, found that
fluoride levels of 1 part per million
did not cause fluorosis, whereas
higher levels did.

McKay's and Black's earlier research...
showed that people with fluorosis
had unusually decay-resistent e

Rapids, Michigan, variou
zations worked-with thi

j Rapids began fluoridating
itute of Dental and
on its Web site that “Dufing
archers monitored the rate of tooth
pids almost 30,000 s¢hoolchildren.
—who.was now director of the NIDR—
ng finding.The caries rate among Grand:

- Rapids children born after fluoride was added to the water supply

dropped mote than 60 percent. Thisfinding, considering the thou-
sands of participants.in the study, amounted to.a giant Scientific
breakthrough that promised to revolutionize dental cate, making
tooth decay for the first time in-history a preventable disease for -
most.people.” £ 4

Condensed from “The Story. of Fluoridation” National Ihstitute of

“Dentaland Craniofacial Research, a'part of the Natianal Institutes of
Health located on the Web at www.nidcr.nih.gov/Healthinform
ation/OralHealthinformationindex/Fluoride/StoryFlouride:htm.

demiological perspective, the big
differentiator is that the older
cities have lead paint and a lot of
other lead sources. When they
went back and tried to repeat that
with old cities that were unfluori-
dated with old cities that were
fluoridated and new cities that
were unfluoridated with new
cities that were fluoridated, there
was absolutely no correlation.
That pretty much debunked the
study and showed it was based
on poor controls.”

Fluoridation opponents con-
tend that other countries don'’t
fluoridate, pointing to Western
Europe, in particular, as having
banned fluoridation. The ADA
says that this is not true. Fluorid-
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ation is merely impractical in many
European countries “because

of complex water systems with
numerous water sources.” They
also note that fluoridation is “avail-
able in approximately 60 countries
benefiting over 360 million peo-
ple.” The list includes the U.S,,
Australia, Brazil, Canada, Hong
Kong, Malaysia, United Kingdom,
Singapore, Chile, New Zealand,
Israel, Columbia, Costa Rica, and
Ireland.

Duchon says that when coun-
tries choose not to fluoridate, even
though it is recommended by
WHO, they frequently promote
salt fluoridation instead. Similar to
iodized salt, fluoridated salt offers
consumers an easy avenue for

ingesting a nutrient they otherwise
may have to do without.

“You've heard of going to
places in Europe where they say
don’t drink the water?” Duchon
asks. “It’s the same way in South
America. A lot of people drink
bottled water, or they might drink
very little water; they might drink
a lot more wine or beer. Their
beverages are different, and
because of the inconsistent nature
of the water quality in some of
these countries, a lot of them have
chosen to go to a salt fluoridation
program.”

In Switzerland, for instance,
you can buy regular table salt,
iodized table salt, fluoridated
table salt, or you can buy salt



that is both fluoridated and
iodized. “By law, fluoridated and
iodized table salt cost the least,
and just plain salt costs the
most,” Duchon says.

Where is fluoride found?

Fluoride is an ion of the ele-
ment fluorine, a gas that readily
combines with other elements to
form fluoride compounds. These
fluoride compounds exist in rocks
and soil in the Earth’s crust. Water

oride “shall contain no soluble
materials or organic substances in
quantities capable of producing
deleterious or injurious effects . . .”

Jane McGinley, a spokesper-
son for ADA says “no chemical,
even pharmaceutical grade chemi-
cals, are 100 percent pure, so they
do contain impurities. However, all
the chemicals used in water fluori-
dation, as with all chemicals used
in water treatment plants, meet
[AWWA's] standards”

“The entire operation has to
be watched carefully—turbidity
levels, chlorine levels, disinfec-
tion byproducts, it goes on and
on. If you're doing the job prop-
erly, you're going to be con-
cerned about all those issues—
not the least of which are the flu-
oride concentration levels.”

Conscientious plant personnel
play the greatest role in making
sure fluoride in water is at a safe
level for consumers. Setler, whose

dissolves some of the fluoride, car-
rying it along with other minerals
in underground streams and rivers
and in surface water. This process
results in a tiny amount of dis-
solved fluoride occurring naturally
in all waters, including the ocean.

The Agency for Toxic Sub-
stances and Disease Registry
reports that fluoride levels in sur-
face water are approximately 0.2
ppm and usually range in
groundwater from 0.02 to 1.5
ppm. Groundwater fluoride lev-
els may be higher in some parts
of the country, especially in the
Southwest.

Communities that have ade-
quate fluoride already present in
their drinking water obviously
don’t need to fluoridate. Those
with too much fluoride have to
remove the excess through their
water systems’ treatment process-
es. Much more common are
communities with sub-optimal
levels. When they choose to
fluoridate, it is added either at
the source or during treatment.

Three fluoride compounds are
used in drinking water: sodium
fluoride (NaF), fluorosilicic acid
(H,SiF), and sodium fluorosili-
cate (Na,SiF¢). Depending upon
which compound is used, the
fluoride is added to water sup-
plies directly as a liquid (H,SiFy)
or as a solution of water mixed
with the dry chemical powder
(H,SiFg or NaF).

Most of the fluoride comes
from apatite rock, which is also
the source of phosphorus for agri-
cultural fertilizer. Nearly all fluoride
for drinking water is a product of
the phosphate extraction process
in making the fertilizer.

Opponents say that these flu-
oride compounds contain toxic
levels of impurities. AWWA sets
safety standards for fluoride
that water utilities obey. These
standards say, in part, that the flu-

This is not to say that fluoride
itself is not toxic. It is one of 11
or so chemicals used in water
treatment that the CDC lists as a
“very hazardous material for
plant operators.”

“Like many chemicals, fluo-
ride in a concentrated form is
dangerous,” Duchon says. “But,
chlorine also will really injure
you. Alum~—aluminum sulfate—
will burn you. Lime will burn
you. I mean there are all these
chemicals that we deal with in
water treatment and other places,
which in a concentrated form
need safe handling. If you have
industrial exposure, you can have
some negative consequences.

“Think of it this way: A doctor
says to take two aspirin because it
will be good for you. But what
happens if you take 40? You might
die. A little bit of something can
be quite beneficial. A lot of some-
thing might not be. Fluoride’s the
same way. Are there cases where
fluoride could be a poison? Yes.
Are there cases where it could
injure you? Yes. Will that happen
at the concentration that we’re
talking about for optimal fluorida-
tion? There’s absolutely no evi-
dence that that’s the case.”

CCR Tracks Flouride

A public water system’s annual
consumer confidence report gives
residents a record of water quality,
including information about fluo-
ride. Operators are required by
EPA to test the water’s fluoride
level at least once a day. Darle
Setler with the Taylor County
Public Service District (PSD) in
Grafton, West Virginia, says that
he checks more often if he feels
it is warranted. He might seem
to be extra cautious, but he
says that fluctuations in the
flow rate at the plant site will
alter the dosage.

PSD was recognized by the CDC
for maintaining the optimum fluo-
ride level and meeting fluoridation
requirements, says they've got a
fail-safe plan for their fluoride feed
system so that, no matter what
might happen, no significant over-
dosing can occur.

“Our system here has an
atmospheric drop, an air gap,”
Setler says. “The fluoride is intro-
duced into our water system by a
metering pump. We adjusted the
metering belt setting to the low-
est output on the chemical feed
pump based on our average rate
of flow of 3,100 gallons a minute.
If the pump was accidentally left
up at 100 percent, we couldn’t
overfeed more than 2ppm into
the system.”

West Virginia’s operating range
for acceptable fluoride levels is
between 0.8 and 1.3 ppm with the
optimum level set at 1ppm. Setler
says the dilution is checked and
monitored, not only through daily
fluoride samples in the plant, but
also through the distribution sys-
tem. They keep a close watch on
the accuracy of their scales and the
metering pump output.

“We also have a partial baro-
metric pressure loop,” Setler says.
“We have to pump up to a point
about 30 feet and then it drops to
a point where there is a physical
air gap between the fluoride feed
line and the filter effluent trough,
making it impossible for a 55-gal-
lon drum of HFS to accidentally
be fed into our drinking water at
one time.

“The two-foot air gap in place
between our effluent trough and
the fluoride feed line makes it
impossible for any back-siphoning
to occur as well. Our system has
built-in redundancy checks from
start up to shut down with a
written plan of each phase of the
operation. We take our responsibil-
ity very seriously.”
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Part of good treatment plant
management is keeping accurate
records and submitting them to
the state regulatory agency.
Copies have to be kept for at
least 10 years. As noted in Water
Fluoridation: A Manual for Water
Plant Operators, these records
should include:

e daily fluoride tests with

date, place, time of sam-
pling, and the name of the
sample collector
daily weight measurements

e make-up water used for sat-
urators

o weekly/monthly fluoride
check sample tests
dosage rates

¢ identification of the sample
(routine distribution systems
sample, check, raw or
processed water, or other)

e date of analysis
analysis lab and technician’s
name

¢ analysis method

e results

(For more information about
record keeping, see the Summer
2004 On Tap.)

Costs and Benefits

According to current cost
information, a community with
5,000 residents will spend
approximately $3 per person for
water fluoridation. The ADA says
that fluoridation is worth the
price to the community, and for
individuals, the “lifetime cost per
person to fluoridate a water sys-
tem is less than the cost of one
dental filling.”

A town can expect to spend
$6,000 to $10,000 for a fluorida-
tion system, says the CDC’s
Duchon, including the equipment
(storage tank and metering pump
for liquid H,SiFg¢ or a saturator
and pump for the dried chemicaD)
and installation. For a cash-
strapped small town, which is the
rule more than the exception, the
cost, plus the potential for contro-
versy, add up to a situation that
many water boards and town
councils may choose to avoid.

Phil Fishburn, who works with
the Midwest Assistance Program
(part of the Rural Community
Assistance Partnership) in Kansas,
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says that getting small communi-
ties to incorporate water fluorida-
tion into their water treatment
process may be harder than one
might expect. More than anything,
local officials don’t want to “rock
the boat” when it comes to any
kind of controversy or debate. Plus,
towns are already trying to figure
out how to finance the ever-grow-
ing load of regulatory requirements
with tighter budgets, so an addi-
tional drain on their funds may be
a tough sell.

“The bottom line,” Fishburn
says, “is that for most of the
smaller communities, you're
going to have a lot of difficulty in
finding boards and councils with
the political will to jump into
such a controversial decision.
And, the cost factor is a very
legitimate concern. It’s difficult
enough to encourage people to
look at the rates on a yearly basis
and raise them to keep their sys-
tems viable financially and on a
sustainable basis. Throwing in
additional costs is another factor
that I think would cause some
communities to shy away from it.”

A fluoridation debate was on
the table in Hutchinson, Kansas,
for a number of years. Influenced
by claims (similar to those previ-
ously mentioned) from individuals
in the community, the city council

voted to not fluoridate five years
ago. But, a new council is in office
now, and they’ve recently decided
to begin the practice.

Hutchinson would receive help
from a local group, the Methodist
Health Ministry Fund, who oftfered
a $247,000 grant to get the fluoride
process going and to support oper-
ating costs for the first two years.
To get the matter settled, City
Planner Joe Palacioz said that resi-
dents were given three-weeks
notice that fluoridation would be
on the agenda at an upcoming
council meeting.

“People could express their
viewpoints, both pro and con,”
Palacioz said. “Then, after we had
about an hour and a half debate
on each side of the issue, the deci-
sion [to fluoridate] was made.”

Should people be concerned?

In 2001, Former U.S. Surgeon
General David Satcher reported
that “More than 50 years of scien-
tific research has found that peo-
ple living in communities with
fluoridated water have healthier
teeth and fewer cavities than
those living where the water is
not fluoridated. . . . A significant
advantage of water fluoridation is
that anyone, regardless of socioe-
conomic level, can enjoy these
health benefits during their daily
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Chlorination
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Summary

Beginning with its use for the Jersey City drinking water supply in 1908, chlorination has
been the most commonly used disinfection technique for public drinking water. Chlorine pro-
vides good disinfection and is effective against a wide range of pathogens in drinking water.
Recently, however, many water treatment plants have altered their disinfection strategies
because of regulation changes concerning disinfection byproducts. Nevertheless, chlorination
remains the most cost-effective and reliable disinfection method available.

What is chlorine? Systems may use either calcium hypochlorite or
sodium hypochlorite. Calcium hypochlorite
may be a solid or powder and provides 65 per-
cent available chlorine. Calcium hypochlorite is
more stable than other forms of chlorine.
Sodium hypochlorite comes in a liquid solution
of five to 15 percent chlorine. Both calcium
hypochlorite and sodium hypochlorite can be

Chlorine is greenish-yellow in its gaseous form
and is 2.5 times heavier than air. It is extremely
corrosive and will react violently with organic
substances. For example, when petrochemicals
are mixed with chlorine, they produce a danger-
ous explosive. Stored chlorine must be kept away
from all sources of organic chemicals, and it
must be protected from sunlight, moisture, and

high temperatures. Figure 1 - Relationship hetween hypochlor-
ous acid (HOIC), hypochlorite ion (0CI) and pH

Chlorine’s corrosive nature requires that sys-
tems use special materials on all chlorination
equipment. Systems must use corrosion-resist-
ant piping, valves, and metering equipment
and keep this equipment free from contami-
nants, including oil and grease.

All operators who use chlorine should have
chlorine safety training. If they use gaseous
chlorine, they should have special safety
equipment, such as an SCBA [self-contained
breathing apparatus] on hand. Operators
should also make sure that all personnel are
trained to use the equipment and respond to
a leak. The SCBA must be stored near but
outside the chlorine room. (For more infor-
mation about chlorine safety, see the fall
1998 issue of On Tap for the article “Chlorine
Safety: Know What You're Doing.”)

Forms of Chlorine

Chlorine is a strong, oxidizing agent that sys-
tems may use as a liquid or gas. Either form is
stored and used from gas cylinders under pres-
sure. The chlorine cylinders may be 150-
pound, ton, or rail-tank car size. Small drink-
ing water systems commonly use 150-pound
cylinders.

Source: Water Plant Operation, Volume 1, California State University, Sacramento, CA
Dr. Ken Kerri, Project Director



fed using a liquid solution tank
with a small chemical feeder pump.

Storing Chlorine

A drinking water system should
always have a one- to two-week
supply of chlorine on hand, and
many plants keep a 30-day supply.
Calcium hypochlorite is more sta-
ble than other forms of chlorine
and may be stored for up to a year.
Sodium hypochlorite should not be
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stored for more than one month. If
a system stores more than 2,500
pounds of chlorine onsite, a risk
assessment and an emergency
response plan are required.
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A risk assessment requires that
the facility determine the worst-
case scenario for an accidental
release. If the worst-case scenario
could affect the general public, a
prevention program must be devel-
oped. The prevention program should include
identification of hazards, written operating proce-
dures, training, maintenance, and accident
investigation. If employees from the system
respond to a leak, the system must develop an
emergency response plan and submit it to the
U.S. Environmental Protection Agency (EPA).

The public also must have access to this plan.

Chlorine Reactions in Water

Chlorine mixed with water forms hypochlorous
and hypochlorite ions. The hypochlorous ion is
a more effective disinfectant and is formed in
greater concentration at lower pH values. At
pH 7.3, the hypchlorous and hypochlorite ions
will be present in equal numbers. The hypo-
chlorite ion predominates above pH 8.3 and is
not as effective as a disinfectant. For this rea-
son, better disinfection occurs at a lower pH.
The graph shown in Figure 1 displays the rela-
tionship between different forms of chlorine
over a range of pH.

Chlorination should be applied after treatment
to remove the precursors that combine with
chlorine to form the trihalomethanes and
haloacetic acids that EPA now regulates. Some
water treatment systems have begun using
chlorine, ultraviolet (UV), or ozone as a pri-
mary disinfectant, then using chloramines as a
secondary disinfectant to minimize the produc-
tion of disinfection byproducts.

Chlorine Demand

Because chlorine is a strong oxidant, it com-
bines with many other substances in the
water, including inorganics, such as ferrous
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Figure 2 - Breakpoint Chlorination Curve

Breakpoint

Chiorine Added

Source: Water Plant Operation, Volume 1, California State University, Sacramento,CA
Dr. Ken Kerri, Project Director

iron, hydrogen sulfide, and ammonia. This
reaction is instantaneous, and no disinfection
occurs until the chlorine has combined with the
organic and inorganic substances present in the
water. The substances with which chlorine com-
bines exert a demand on the chlorine that must
be satisfied before a free-chlorine residual is
formed. The free-chlorine residual produces the
most effective form of disinfectant and is a meas-
ure of the hypochlorous and hypochlorite ions.

Chlorine also combines with ammonia that
may be present to form chloroamines. The
chloroamines provide disinfection, but the
process is much slower. A longer contact time is
required for complete disinfection to occur. The
chloroamines are part of the combined chlorine
residual and will provide disinfection but at a
slower rate than free chlorine.

Chloramines do provide a longer disinfection
contact time and are very beneficial in the dis-
tribution system where monochloramine,
dichloramine, and trichloramine continue to
kill microorganisms and extend the effective
contact time.

The total residual chlorine is the sum of the
combined and free residuals:

Total residual, milligrams per liter
(mg/L) = combined residual, mg/L
+ free residual, mg/L

For example, if the free chlorine residual is 1.0
mg/L and the combined residual is 2.0 mg/L,
then the total residual is 3.0 mg/L.

Free Available
Residual



The total chlorine demand must be satisfied
and then the addition of more chlorine will pro-
duce a rapid increase in free-chlorine residual.
Figure 2 illustrates how the chlorine residual is
produced as more chlorine is added. The point
at which the free-chlorine residual begins to
rise in direct proportion to the amount of chlo-
rine added is called the breakpoint. At the
breakpoint, the chlorine demand has been satis-
fied, and the addition of more chlorine produces
a free-chlorine residual in a one-to-one ratio.
Most water treatment systems try to produce a

Using this example, the chlorination feed
equipment should be calibrated to provide a
dose of 13.3 pounds of chlorine per day. When
gaseous chlorine is used, the chlorine cylinder
should be set up on a scale, and the total
pounds per day should be recorded.

When using a solution tank of calcium hypo-
chlorite or sodium hypochlorite, the equation
above must be modified because the amount of
chemical used is not 100 percent chlorine. In
the case of a hypochlorite solution that is 65
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free chlorine residual of 0.6 mg/L in the finished
water and maintain at least 0.2 mg/L total
residual in the distribution system.

Chlorine Dose

The required chlorine dose can be calculated
by determining the desired residual, the vol-
ume of flow, and chlorine demand. For exam-
ple, to treat 1 million gallons per day (MGD) of
water and produce a chlorine residual of 0.6
mg/L with water having a 1.0 mg/L chlorine
demand, the chlorine dose rate in pounds per
day would be calculated as follows:

Chlorine, pounds/day = Vol. MGD x 8.34
Ibs/gal x total concentration, mg/L

= 1.0 MGD x 8.34 lbs/gal x 1.6 mg/L
= 13.3 lbs per day

Figure 3 - Hypochlorinator
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Dr. Ken Kerri, Project Director

percent available chlorine, the dose of hypo-
chlorite needed to produce 13.3 pounds per
day of chlorine would be 20.5 pounds per day
(13.3 pounds per day/0.65). The hypochlorina-
tor must be calibrated to feed 20.5 pounds of
calcium hypochlorite per day.

The contact time and dose are extremely impor-
tant to achieve good disinfection. A contact time
of 30 minutes is a minimum, and the contact
time may need to be increased at low tempera-
tures or higher pH to achieve the same level of
disinfection if the dose remains constant. A
higher chlorine dose may allow for a shorter
contact time, but that may not be the best way
to optimize the disinfection process.

Chlorination Equipment

As previously stated, the cylinders used for gas
or liquid chlorine are made of steel, and the
chlorine is under pressure. Operators must
remember that the chlorine cylinders are never
really empty; some gas will remain in the tank.
For this reason, empty chlorine tanks must be
carefully stored until the manufacturer picks
them up. The tanks have a fusible plug that
melts at 158¢ to 165¢° F. The fusible plug pre-
vents the rupture of the tank at high tempera-
tures. The top valves on a chlorine cylinder
produce gaseous chlorine, and the lower valves
(found on ton cylinders and rail tank cars) will
feed liquid chlorine.

On the 150-pound cylinder, the valve on the
top of the tank is used with a vacuum system
to feed gaseous chlorine into the water. If a
leak develops, the vacuum is broken and the
flow of chlorine stops. The threads on chlo-
rine equipment are unique, and only
proper fittings may be used with
this equipment. New gaskets
and washers should be used
when a new cylinder is put
into service, and the chlo-
rine valve is designed to
provide maximum dis-
charge with only one
revolution. This
safety feature allows

Water Main
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a rapid shut-off for the cylinder if a leak develops.
Many plants use an automatic shutoff safety
valve to provide more protection against the acci-
dental release of chlorine. Never use a wrench
larger than six inches when working on a chlo-
rine cylinder. Small leaks in the 150-pound cylin-
der may be repaired with Emergency Kit A, which
contains different types of repair plugs and
clamps that are specific for the 150-pound cylin-
der. Likewise, if ton cylinders are being used,
then Emergency Kit B is required, which contains

temperatures. Chlorine samples must be col-
lected and analyzed immediately. No holding
time or sample preservation is acceptable for
chlorine samples. Agitation and sunlight will
destroy chlorine in the sample, so field-testing
kits should be used when taking samples from
the distribution system.

Samples of drinking water should be tested for
both free and combined chlorine residual.
Personnel should collect samples from several

g
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different types of repair plugs and clamps that
are specific for the one-ton cylinder.

Chlorine leaks may be detected using a rag
soaked in ammonia. To find a leak, pass the
ammonia-soaked rag slowly over the chlorine
piping. If a leak is present, the ammonia will
combine with the chlorine and form a white
cloud. Using an ammonia spray bottle is not
recommended because if the leak is large, a
large white cloud will form that may impair
vision. Many leaks occur at the valve and may
be stopped by tightening the packing gland
around the valve.

Calcium hypochlorite, or sodium hypochlorite,
is more commonly used to treat flows of
100,000 gallons per day or less. The hypochlo-
rinator is composed of a solution tank, chemi-
cal metering pump, storage tank, and associat-
ed piping. Figure 3 shows the basic set-up for

a hypochlorinator. The hypochlorinator requires
mixing and filling the solution tank, usually on

a daily basis. The hypochlorinator equipment is
less expensive than gas feeder equipment. The
upkeep and maintenance for solution feeders

is easier to perform but requires more frequent
attention. The suction feed line from the solution
tank has a tendency to clog and should be
checked frequently. The solution tank and the
screen on the suction line should be cleaned
monthly or quarterly, as needed.

The chlorine feed solution is extremely corro-
sive so all materials must be corrosion resist-
ant and checked for evidence of failure. The
liquid chlorine solution from calcium hypochlo-
rite or sodium hypochlorite is easier to work
with than gaseous chlorine, but the solution is
still very hazardous.

Chlorine Testing

The only acceptable method for chlorine testing is
DPD, [N,N-diethyl-p-phenylenediamine]. This
method requires the addition of DPD to the sam-
ple and then measuring the intensity of color pro-
duction in a colorimeter. Always check the expi-
ration date on the DPD and protect it from high

locations throughout the distribution system,
including the farthest point to ensure that ade- )
quate chlorine residual is maintained. The num-

ber and frequency of samples required depends

upon the volume of drinking water produced.

The Surface Water Treatment Rule requires some

systems to provide continuous chlorine residual

testing. The price of in-line monitoring equipment

and keeping this equipment in good working

order may be a significant expense for small

water treatment systems.

Chlorination provides good disinfection to protect
drinking water supplies from pathogens. For
small drinking water systems, chlorination is the
least expensive form of disinfection available in
either the gaseous, solid, or liquid form. However,
chlorine is a dangerous, corrosive chemical that
requires special handling, storage, and use proce-
dures. The challenges for many small systems are
to provide chlorine safety training, minimize the
production of disinfection byproducts, and still
supply safe drinking water at a reasonable cost.

Where can I find more information?

American Water Works Association. 1973. Water Chlorination
Principles and Practice, 1973, AWWA manual M20. Denver,
CO: AWWA,

Small Water System Operation and Maintenance, 3rd Edition,
1995. California State University. Sacramento, CA: Hornet
Foundation.

American Water Works Association. 1992. Back to Basics, Guide
to Disinfection with Chlorine. Denver: AWWA.

American Public Health Association, American Water Works
Association, Water Environment Federation. 1998. Standard
Methods for the Examination of Water and Wastewater, 20th
Edition, Washington, DC: APHA, AWWA, WEF.

Lorene Lindsay has 26 year’s expe-
rience in water and wastewater
treatment and is a certified opera-
tor in the state of Missouri. She now
serves as a part of the technical
assistance unit for the National
Environmental Services Center.
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To Learn More

You can order the 57-page
book Fluoridation Facts from the
ADA. Call them at (800) 947-4746
or visit their Web site at www.ada
.org or write to American Dental
Association Council on Access,
Prevention, and Interprofessional
Relations, 211 East Chicago Ave-
nue, Chicago, IL 60611-2678.

" Operator Jim Holmes checks the

- callbration of the fluoride metering
pump at the Taylor County, West
Virginia, water treatment plant.

lives—at home, work, or at school
or play—simply by drinking fluori-
dated water or beverages prepared
with fluoridated water.”

The benefits appear to be obvi-
ous. But, as much as proponents
of water fluoridation might want
the controversy to be resolved,
there is no sign that it will be.
Communities will continue to
debate the issue as long as there
are still questions being raised.

Groups who support water
fluoridation have no agenda but to
encourage better public health for
everyone. “The CDC’s opinion is
that we’re not here to promote
things,” Duchon says. “We're here
to provide a scientific basis and a
health perspective and to establish
an overall framework so that when
other people actually do some-
thing they’ve got some good scien-
tific grounding. With the antifluori-
dation groups, there is plenty of
passion but not much science.”

Fluoridation opponents assert
that they are only concerned for
public health also. But one charge
they put forth has nothing to do
with science or safety, and many
people agree with this one. They
say that the practice disregards an

“individual’s right to choose whe-
ther they want to have fluoride
added to their water or not. They
claim that water fluoridation is

Photos by Michelle Moore and Julie Black

“mass medicating” a city’s or
smaller community’s residents.

The Santa Cruz County Public
Health Commission in California
notes in their fluoridation posi-
tion statement that many public
health measures have been insti-
tuted for the “greater public good,
including chlorinating water, pas-
teurization of milk and the addi-
tion of vitamin D, childhood
immunizations, mandatory use of
passenger restraints in cars, hel-
mets for children bicycle riders
and motocycle riders, and restric-
tion of smoking in public places.”

Fluoridating water, they say, is
merely one in many instances
where individual rights are fore-
gone for the greater good of the
community. As the health director
of Manchester, New Hampshire,
said in a The Union Leader news-
paper article, “This is not really an
issue debated at the local level. If
we debated immunization or
Vitamin D in milk or folic acid in
bread, we wouldn’t have them.”

Still, the debate continues.
Community leaders and water sys-
tem managers will be with what to
do for their residents. They need
to educate themselves about fluo-
ride and fluoridation, weed out
the misinformation from the valid,
and use that knowledge to make
the best decision for the town.

The ADA also has several fact
sheets available on their Web site
at www.ada.org/profresources/
topics/fluoride.asp.

Some states and private organ-
izations offer grants to help com-
munities with water fluoridation.
Contact your state oral health
department to see if any grants
are available in your area.

Small systems may also use
state revolving loan funds for
fluoridation equipment and instal-
lation. Contact your state depart-
ment of environmental protection
for more information.

AWWA has an updated fluorida-
tion manual, Water Fluoridation
Principles and Practices (M4) 5th
Edition, available at www.awwa.
org/bookstore/product.cfm?id=30004.

The CDC offers Engineering
and Administrative Recommenda-
tions for Water Fluovidation, 1995
(MMWR Vol. 44, No. RR-13) avail-
able via download from their Web
site or through the Division of Oral
Health, National Center for Chronic
Disease Prevention and Health
Promotion, Centers for Disease
Control and Prevention, e-mail:
oralbealtb@cdc gov.

The CDC also posts fluorida-
tion and oral health fact sheets
on their Web site at www.cdc.gov
/OralHealth/factsheets/index.btm.

Darle Setler can answer ques-
tions about the fluoridation system
at the Taylor County Public Service
District in Grafton, West Virginia.
Call him at (304) 265-5569.4

Michelle Moore, On
Tap associate editor,
welcomes reader
feedback—both
positive and nega-
tive—on her arti-
cles. Contact her at
michelle. moore@mail.wvu.edu,

www.nesc.wvu.edu 33
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Disinfection Byproducts and Waterborne Disease:
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By Vipin Bhardwaj « NESC Engineering Scientist

Using chlorine to disinfect drinking water
was the single, most important public health
practice in preventing waterborne diseases in
the 20th century. Disinfection has virtually
eradicated a number of waterborne diseases,
such as typhoid, cholera, and dysentery, and
has literally saved millions of lives. But all of
the news about chlorine isn't good.

In 1974, J.J. Rook discovered that free chlo-
rine reacts with organic matter and forms a
wide range of substances known as disinfec-
tion byproducts (DBPs). The reaction happens
when naturally occurring carbon compounds,
such as decayed vegetation, fish, or aquatic
organisms, disintegrate. Other chlorine-based
disinfectants, such as chloramines and chlorine
dioxide, also may form DBPs.

Some of these DBPs can cause cancer, as
shown in experiments on animals in laboratory
studies, and others can cause acute health
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problems, such as liver damage. The discov-
ery of DBPs and their adverse health effects
highlights the necessity for better understand-
ing the disinfection process. And, it also
means that researchers must strike a balance
between preventing waterborne disease and
the health effects that DBPs cause.

Types of Disinfection Byproducts

When chlorine reacts with organic matter,
hundreds of DBPs may form. Two major
classes make up the bulk: trihalomethanes
(THMs) and haloacetic acids (HAA).

THMs include chloroform. bromoforn,
bromodichloromethane, and dibro-
mochloromethane. HAAs are commonly
abbreviated as HAAS, and include
chloroacetic acid, dichloroacetic acid,
trichloroacetic acid, bromoacetic acid,
and dibromoacetic acid.



Although THMs and HAAs are the major DBPs,
there are a variety of other disinfection compounds,
such as haloacetonitriles, haloketones, haloaldehy-
des, chloropicrin, cyanogen chloride, and
chlorophenols.

Recently, alternative disinfectants, such as chlo-
ramines, chlorine dioxide, and ozone, also have been
found to react with organics and can form DBPs.

Health Effects of Disinfection Byproducts

THMs
The four THMs are regulated together as total
trihalomethanes (TTHMs). The current maximuim

contaminant level (MCL) for THMs is 0.080 mil-
ligrams per liter (mg/L). The sum of the concentra-
tions of each compound cannot exceed 0.080 mg/L.
Samples are taken quarterly and the average of the
four samples must not exceed 0.080 mg/L.

Chloroform affects liver and kidney function in
humans in both acute and chronic exposures. In lab
studies on mice and rats, three THMs, bromoform,
bromodichloromethane, and dibromochloromethane
caused changes in kidney, liver, and serum enzyme
levels and decreased body weight.

Haloacetic Acids

Dichloroacetic acid (DCA) and trichloroacetic acid
(TCA) are found more often among the HAASs. The
MCL for HAASs as a whole group is 0.060 mg/L.

The U.S. Environmental Protection Agency (EPA)
has classified DCA as a human carcinogen. Human
exposure studies indicated that people exposed to
DCA for six to seven days at 43 to 57 mg/kg/day
showed mild sedation, reduced blood glucose,
reduced plasma lactate, reduced plasma cholesterol,
and reduced triglyceride levels. Studies in mice and
rats showed that it causes liver tumors.

Studies have shown that TCA can produce
developmental malformations in rats, particularly in
cardiovascular systems.

What do the regulations say?

The Stage 1 Disinfectants and Disinfection Byprod-
ucts Rule took effect on January 1, 2004, and applies
to community water systems and non-transient non-
community systems, including those serving fewer
than 10,000 people that add a disinfectant during
any part of the treatment process. In addition, a
Stage 2 DBPs Rule has been proposed to supple-
ment the Stagel DBP Rule. It will require systems
to comply with a DBP MCL at each location of the
monitoring site.

The Stage 1 DBP Rule applies to all systems that
add chlorine, chloramines, or chlorine dioxide as a
disinfectant. It requires new maximum residual disin-
fectant levels (MRDLs) for chlorine (4 mg/L), chlo-
ramines (4 mg/L), and chlorine dioxide (0.8 mg/L).
MRDLs are like MCLs that are applicable to disinfec-
tants. The MRDLs keep disinfectant levels low enough
to minimize DBP formation and limit health effects.

The rule specifies MCLGs for four trihalomethanes:
e chloroform (zero),

e bromodichloromethane (zero),

e dibromochloromethane (0.060 mg/L),

* bromoform (zero).

Chlorine is hard to beat when it comes to disinfecting.The operators

at Tygart Valley Water Plant take all of the necessary precautions
when dealing with their chlorine disinfection system.

Photo by Julie Black

Two groups of haloacetic acids:

¢ dichloroacetic acid (zero) and trichloroacetic
acid (0.3 mg/L),

o bromate (zero) and chlorite (0.8 mg/L).

The rule requires treatment techniques to remove

natural organic matter and specifies MCLs for:

e total trihalomethanes—the sum of the four list-
ed above (0.080 mg/L),

e haloacetic acids (HAA5) (0.060 mg/L)>—the sum
of the two listed above plus monochloroacetic
acid and mono- and dibromoacetic acids, and

e two inorganic disinfection byproducts (chlorite
(1.0 mg/L) and bromate (0.010 mg/L).

The Stage 1 Rule requires systems to develop a
monitoring plan that outlines schedules for collect-
ing samples and their locations. The plan must
cover the entire distribution system. The number of
people that the system serves determines sampling
frequency. Table 1 gives the frequency of samples.

Compliance is based on the running annual aver-
age (RAA) of monthly averages of all compliance sam-
ples collected in the last 12 months. Compliance must
be calculated each quarter, using the results from the
previous 12 months. Any RAA of monthly averages
that exceeds the MRDL is a violation.

Photo by David B. Fankhauser, Ph.D., hétp:/ / btology.cle.uc.edu/fankhauser/
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Stage 2 Rule

The Stage 2 DBP Rule goes a step further.
It requires systems to evaluate themselves and
identify locations within their distribution systems
that have higher residence time or pockets of
water that stay in the distribution system longer.
Samples would have to be taken at these sites.
EPA calls this process initial distribution system
evaluation (IDSE). Under the Stage 2 DBP Rule,
MCLs for TTHMs and HAASs will be calculated
at each monitoring site. This is known as a loca-

Alternative Disinfectants

Alternative disinfectants are ultraviolet light
(UV), potassium permanganate, ozone, or a combi-
nation of chlorine dioxide and chloramines.

Chlorine gas is inexpensive and effective. None
of the other disinfectants are as economical as chlo-
rine. Ozone is a powerful disinfectant, which does
not produce chlorinated organics but does create
other byproducts. Additonally, ozone does not have
a residual so it is used along with chloramines that

tiondl RAA, (e, Turnming yearty averagesof each
sample collected at the specified location).

The Stage 2 Rule is more difficult for systems
to comply with because DBP levels in some parts
of a distribution system can be higher than when
water is standing at one point. The Stage 2 Rule
is expected to take effect by 2005.

Methods to Treat DBPs

There are four approaches to alleviate DBPS:
1. minimizing precursors,

2. reducing disinfectant doses,

3. removing DBPs after their formation, and
4. using alternative disinfectants.

Minimizing Precursors
One way to prevent DBPs is to prevent the
occurrence of natural organic matter in the source
water. System operators can:
e reduce the precursor content of raw water,
such as blending source waters,
e remove precursors in the plant,
o disinfect the water after all other treatment
has been completed, or
e a combination of the three.

Adsorption with granular activated carbon
(GAQ) and coagulation with alum and ferric
salts may reduce natural organic matter levels.

Reducing Disinfectant Dosages

Reducing the primary and secondary disinfection
dosages and introducing booster chlorination later
in the distribution system can reduce the overall
disinfectant dosage. Eliminating prechlorination
altogether also will prevent organic matter from
coming in contact with chlorine. Also, including
an anthracite layer in the filter or feeding activated
carbon before the filtration step will adsorb organic
matter before filtration. Chlorination can then be
performed later.

Removing Disinfection Byproducts

EPA identified enhanced coagulation,
enhanced softening, or granular activated carbon
as the best available technologies (BATs) for
removing THMs and HAAs. However, these meth-
ods are expensive and must be used only after
other methods have been tried. GAC adsorption
method requires long columns with substantial
carbon content.

Photos Source: Wilsonville, Oregon Water Treatment Plant

Wilsonville, Oregon, is a city of approximately 14,000
people. Their water treatment plant, located on the
Willamette River, has enhanced methods of water treat-
ment incorporated into the design of their multi-barrier
system, which includes an ozonation disinfection process.

———

Photos Source: Wilsonville, Oregon Water Treatment Plant
Liquid oxygen is used to generate ozone for the treatment
process. The machine pictured above converts the oxygen
gas (O2) into ozone (Os). After the ozone is bubbled through
the water in the treatment process, the ozone is converted
back to oxygen gas and released to the atmosphere. For
more information visit their Web site at www.ci.
wilsonvilfe.or.us/departments/pw/water/WRWTP.htm.




provide a residual. When UV disinfection is used,
it also has the same problem of no residual, and
chloramines or chlorine is used for the residual.
UV is not effective for turbid waters, and UV effec-
tiveness decreases with increasing turbidity.

Some states do not recognize other disinfectants
and will not approve them unless they are used
along with chlorine or chloramines that provide a
residual. Systems need to check with their primacy
agencies before selecting alternative disinfectants.

Chlorine Is Hard to Replace

Chlorine is the traditional chemical disinfec-
tant in drinking water, used since the early 20th
century to inactivate or chemically kill microor-
ganisms in our drinking water. Chlorine has a
proven record of reliability in drinking water
safety, which is hard to replace.

With the new disinfection byproduct rules, utili- e
ties have to balance the benefits of safety of public
health through disinfection, on one hand, and the
risk of byproducts of disinfection, on the other.A

Photos Source: Snodland Town, Kent, England Drinking Water Services

Snodland Town, Kent, England has a population of
approximately 9,000.The town installs a variety of

small water treatment systems to meet individual
needs. A wide range of disinfection options are offered
including small UV treatment units, filters, and monitors.

Photos Source: Snodland Town, Kent, England Drinking Water Services

For more information visit their Web site at www.
drinking-water.co.uk/index.htm.

Photo by Julie Black

Many small drinking water plants in the U.S. use chlorine
disinfection because of its proven record.

Where Can I Find More Information?

U.S. Environmental Protection Agency, Office of Ground Water and
Drinking Water. www.epa.gov/ OGWDW/mdbp.html.

American Water Works Association. 1999. Water Quality and
Treatment, A Handbook of Community Water Supplies, Fifth Edition.
McGraw Hill.

American Water Works Association. 1993. Controlling Disinfection
Byproducts. AWWA: Denver, Colorado.

HDR Engineering, Inc., 1991. Handbook of Public Water Systems,
Second Edition, John Wiley and Sons:Omaha, NE.

U.S. Environmental Protection Agency Satellite Training, Stage 1
Disinfectants and Disinfection Byproducts Rule. May 18, 2004.

NDWC Engineering Scientist Vipin
Bhardwaj has a bachelor’s degree
in chemical engineering and mas-
ter's degrees in environmental
engineering and agriculture from
West Virginia University.




What does ppm or ppb mean?

Parts per million also can be
expressed as milligrams per liter
(mg/L). This measurement is the
mass of a chemical or contami-
nate per unit volume of water.
Seeing ppm or mg/L on a lab
report means the same thing.

The University of Minnesota

One milligram in a kg is 1
ppm (by mass). One liter (L)
of pure water at 4 C and 1
standard atmosphere pressure
weighs exactly 1 kg, so 1 mg/L
is 1 ppm. Another way to say
it is a liter of water weighs
1,000 grams or 1 million mil-

By Zane Satterfield, P.E.
NESC Engineering Scientist

What is ppm and what
does it mean?

Most contaminants are expressed as
parts per million {ppm).This means
that the concentration of a particular
substance is very low even though
the regulatory agency may consider
it a significant amount.

One ppmis 1 partin 1 million or the
value is equivalent to the absolute
fractional amount multiplied by one
million. A better way to think of ppm
is to visualize putting four drops of
ink in a 55-gallon barrel of water and
mixing it thoroughly. This procedure
would produce an ink concentration of
1 ppm.Would that be safe to drink?
Well, that depends on what the ink is
made of, and what was in the barrel
before the water. J
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0.1

0.01
0.001
0.000,001

provides some other analogies
that may help you visualize the
scale involved with ppm and
ppb. One ppm is like:
e one inch in 16 miles,
e one second in 11.5 days,
e one minute in two years, or
e one car in bumper-to-
bumper traffic from
Cleveland to San Francisco.

Is 1 mg/L equal to 1 ppm?

Metric system units go in
steps of 10, 100, and 1,000. For
example, a milligram is a thou-
sandth of a gram (moving the
decimal point three places to
the left) and a gram is a thou-
sandth of a kilogram (again a
difference of three places to
the left on the decimal point).
Thus, a milligram is a thou-
sandth of a thousandth, or a
millionth of a kilogram moving
the decimal point six places.

kilogram
hectogram
dekagram
gram
decigram
centigram
milligram
microgram

]

So, a milligram is one ppm
of a kilogram; therefore, one
ppm is the same as one mil-
ligram per kilogram.

e milligram/kilogram or

e mg/kg or

e 0.001/1,000 or

e 10-3/103

ligrams. Therefore, 1 mg in 1
liter is 1 mg in 1 million mil-
ligrams or 1 part per million.

What is ppb?

An even smaller concentra-
tion measurement is parts per
billion (ppb). One ppb is one
part in 1 billion. One drop of
ink in one of the largest tanker
trucks used to haul gasoline
would be an ink concentration
of 1 ppb. It is important to
know the difference between
ppm and ppb.

A common mistake is report-

ing a concentration as ppm
when it is really ppb. This is a
big difference, such as the differ-
ence between $1 and $1,000.
As a ppm is equal to mg/L, then
ppb is equal to microgram per
liter (ug/L). A ug/L is 1 thou-
sandth of a mg/L. Most water
analysis will have the concentra-
tion reported in ppm or mg/L
and/or ppb or ng/L. When read-
ing the lab results, be careful as
they could switch the units back
and forth between contaminants.
For example:

e 1 ppm=1mg/L =

1/1 million = 0.000001
e 1ppb=1ng/l=
1/1 billion = 0.000000001

Some labs will report their
analysis in ppb instead of ppm.
Labs will do this to have the
results in whole numbers instead
of a bunch of zeros with a num-
ber on the end, because some
people think that whole num-
bers are simpler to read and
understand. EPA uses ppm in R
most of their literature for the
National Primary Drinking Water
Standards.



Four drops of ink in one 55-gallon barrel
of water (mixed thoroughly) would pro-

duce an ink concentration of 1 ppm.

Below are some examples of
how important it is to pay atten-
tion to the units or the concen-
tration amount.

Take the inorganic chemical
arsenic, for example. On January
23, 2006, the maximum contami-
nation level (MCL) will be ¢.010

lines are created
from risk assessments
that include dose-
response, exposure, and
hazard identification
assessments.

The dose-response
relationship is a funda

ppm or mg/L. The MCL also can
be stated as 10 ppb or pg/L. 1t is
important to get the units straight
because it could possibly mean
the difference between the sys-
tem violating the MCL or not.
Another inorganic chemical,
beryllium, has an MCL of 0.004
ppm or mg/L, where, again, the
MCL can also be stated at 4 ppb
or pg/L. If units are not correct,
it could mean the possibility of
intestinal lesions for the system’s
customers. The point is: Be sure
of the units. If you are more
comfortable seeing ppm instead
ppb, request that the lab report
the results in the units you want.
If the results are going to be
reported in the consumer confi-
dence report (CCR), be sure to
check with your state primacy
agency. They may require a cer-
tain unit to be used. Therefore,
be careful when converting from
one unit to another. Moving the
decimal the wrong way can
make all the difference.
Because a ppb is a much lower
concentration, other analogies
would be:
e one silver dollar in roll
stretching from Detroit to
Salt Lake City,

e one sheet in a roll of toilet
paper stretching from New
York to London,

e one second in nearly 32

years, or

e one pinch of salt in 10 tons

of potato chips.

Why are ppm and ppb
important measures?

These measurements refer to
exposure standards and guide-
lines created to protect the pub-
lic from harmful substances that
can cause serious health effects.
Exposure standards and guide-

-

mental and essential
concept in toxicology. If
toxicologists know that a
substance is toxic or poison-
ous at a particular level, they
can use this information to devel-

op exposure standards. ’
Knowledge of the dose-response
relationship:

Hazard iden-

e establishes causality that the tification
chemical has, in fact, means that a
induced the observed results, . minant

8 determines the lowest dose
where an induced effect
occurs—the threshold
effect, and

e verifies the rate at which
injury builds up-—the slope
for the dose response.

has been recog-
nized to be a risk.

What are some
other units that might
be seen on a water analysis?

Other units or concentration
that may be seen on a lab report
besides ppm, mg/L, ppb, or pg/L,
might be color units, threshold

The threshold effect refers to
the point where the body’s abili-
ty to detoxify itself has been
exceeded. The slope for ;
the dose response
refers to the pre-
dictability of how
toxic a sub-
stance will be at
specific doses to
a wide range of
people. Major dif-
ferences may exist
not only in the
point at which the
threshold is reached
in some people but
also in the percent of
the population
responding to small
changes in the dose.

To uncover whether
people have been
exposed to a contami-
nant, researchers
conduct tests to
determine if a
contaminant is
present and at
what levels.

At 1 standard Atmo- }
sphere 1 liter of water |
weighs 1,000,000 mg “
and 1 kilogram = 1,000
grams = 1,000,000 mg
Pure Water
at4°’c
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One ppb is like adding a pinch of salt to a

10 ton bag of potato chips.

odor number, pH index, corro-
sive index number, and, for
radionuclides, the units pCi/L
[picocuries per liter} and mil-
lirems per year are used.
Pronounced py-coe-cure-ee,
pCi/L is a measurement of
radioactivity in water. Radio-

<l \"J Y W, O % C Cl
picocuries (pCi. This unit of
measure is named for the French
physicist Marie Curie, who was a
pioneer in the research of
radioactive elements and their
decay. One pCi is equal to the
decay of about two radioactive
atoms per minute.

Because the level of radioac-
tivity is directly related to the
number and type of radioactive
atoms present, radon and all
other radioactive elements are
measured in picocuries. A pic-
ocurie is 1 million millionth, or a
trillionth, of a curie, and repre-
sents about 2.2 radioactive parti-
cle disintegrations per minute.
One curie equals 3.7 x 1010 dis-
integrations per second.

A millirem is 1 thousandth
(10-3) of a Roentgen Equivalent
Man (rem) and a rem is a
radioactivity unit—a measure
of radioactivity, which is the
dosage of ionizing radiation that

will cause the same amount

of injury to human tissue as
1 roentgen of X-rays. The
name Roentgen comes
from Wilhelm Conrad
Rontgen.

Rontgen’s name is
chiefly associated

with his discovery of

X-rays. In 1895 he
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was studying the
phenomenon accom-
panying the passage

of an electric current
through a gas of
extremely low pressure.
To give you a better
idea of how much a
is about 6 millirem
(mrem). The rem is the
unit of absorbed dose
measuring the energy
imparted by ionizing radia-
tion to matter. The Curie is
not a measure of dose; it merely
states the amount of radioactive
disintegrations per unit time
(radiation activity).

Using these analogies may
help in understanding how the
measurements ppm and ppb
are used in water system labo-
ratory reports.

For more information about
how to decipher a lab repot, call
the National Environmental
Services Center at (800) 624-8301
and ask for a technical assistant.®
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When more than 450 people showed
up at a June 2003 U.S. Environmental
Protection Agency’s (EPA) National
Source Water Protection Conference in
Washington, DC, the intense interest in
the topic surprised the agency. Besides
the number of attendees, the diversity
and number of presentations indicated
the complexity that protecting our drink-
ing water sources entails.

Source water protection is not a new
concept. But, the reality of limited re- i
sources and the increasing demand for Members of the New England interstate Water Pollution
both quality and quantity of drinking Control Commission discuss ways to implement source
water makes it more important than ever. water protection in their region.

Protecting source water makes sense
for several reasons: it improves public
health, reduces treatment challenges and

Group Epitomizes Teamwork

costs, and enhances overall environmental Implementation is exactly what the mem-
stewardship. What is new to source water ber states of one interstate agency are doing.
protection, however, is its expanding scope. The New England Interstate Water Pollution

It has gone beyond the watershed level and ~ Control Commission (NETWPCC) member
has developed into a strategy that emphasizes  states, which includes Connecticut, Maine,

partnerships, coordination, technology, and Massachusetts, New Hampshire, New York,
communication. The completion of 165,000 Rhode Island, and Vermont, have not only
source water assessments across the country worked together sharing information while
means that implemention of these protection developing their source water assessment
programs is at hand. program (SWAP) reports, but they also
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Many source water areas in New England need to be protected not only for drinking water, but for recreation activites as well.

plan to continue working together when
the time comes to implement plans and
provide public education.

To demonstrate the degree of collabora-
tion among its members, Kara Sergeant,
NEIWPCC’s groundwater and source water
protection workgroup coordinator, uses a
SWAP interstate data gathering grant as an
example. In 1998, NEIWPCC received an EPA
grant to assist the New England states and
New York with interstate source water
assessments. NEIWPCC gathered data and
coordinated information exchange among
the states, including SWAP-related geograph-
ic information system (GIS) reports, welthead
protection programs, and information about
local efforts to protect interstate drinking
water sources.

“It was a big effort to get states to share
resources and data, especially in source pro-
tection areas that overlapped into other
states,” says Sergeant.

“T hey discussed everything from how
they ranked water systems to recalculating
protection zones,” she recalls. “Although the
data gathering project was primarily aimed at
interstate uses, the information was useful
for all SWAPs.”
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Project Produces Guide

The project produced
several documents that state
source water protection
coordinators can use as
guides to help them under-
stand and compare state
and local source water
protection efforts, includ-
ing the New England
States’ and New York’s GIS
Coverages Index: A Guide
to States SWAP Related GIS
Coverages; Susceptibility
Assessment and Cont-
aminant Inventory
Summaries, and Source
Protection Program Summaries.

According to Sergeant, even though the
project is finished and most member states
have completed their SWAP reports, the states
continue to work together through the NEIW-
PCC workgroup. They are now working with
each other on ideas for implementation and
getting communities to understand and use the
information in their SWAP reports.

A National ¢
4! Guidance May

Surface Wmv Supphlgsa Hor
2000




Coordination and communication has
long been a tradition among NEIWPCC’s
member states. Even so, the workgroup
faced some tough challenges along the way.
Sergeant explained that underground storage
tank programs (USTs) were one of the
group’s most daunting challenges.

“USTs are a major threat to drinking water
supplies, yet most states continually find it dif-
ficult to coordinate UST programs about source
protections issues,” she says. “[But, because of
the SWAP reports] the state groundwater work-
group is able to document and identify that

Rural Water Association (NeRWA), the
Society for the Protection of New Hampshire
Forests, Northeastern Rural Community
Assistance Partnership (NeRCAP), the New
Hampshire Department of Agriculture, and
the New Hampshire Water Works
Association. The state also looked into how
to use key federal and state programs, such
as the non-point source program and agri-
cultural programs to benefit source water
protection activities.

Kevin McGraw, a source water protec-

NaRIYZA P
tion-specialist with NeRWA;—seesthings

USTs are one of the top five threats to drinking
water supply in our region.”

In May 2004, the groundwater workgroup
held a joint session with the NEIWPCC UST
workgroup to discuss ways to work together
on source water protection issues. The
groups identified successful communication
efforts and also looked for areas they could
improve. As a result of the workgroups’
efforts, the program directors of EPA’s Office
of Groundwater and Drinking Water
(OGWDW) and UST programs became inter-
ested in the idea and issued a memo dis-
cussing ways the two national programs
could work together.

Integration Leads to Cooperation

Another challenge the workgroup faced
was integrating Clean Water Act (CWA) pro-
grams with Safe Drinking Water Act (SDWA)
programs so that the outcome would lead to
adequate source water protection measures.

“Clearly, some CWA programs impact drink-
ing water quality,” observed Sergeant. “How-
ever, these programs view water resources
from a different perspective, which includes
supporting aquatic life and recreation activities.
Because of this, they do not always view
drinking water as the highest priority.”

To overcome this challenge, Sergeant’s
group, as well as many other state agencies
and organizations, have been exploring links
with CWA-associated programs, such as the
Total Maximum Daily Load (TMDL) program
and the Non-Point Source (NPS) program in
an integrated watershed management
approach to protect water quality.

Can’t Work Alone

In addition to the help that NEWIPCC
provides, other organizations, such as state
Rural Water Associations and local universi-
ties, provide source water protection techni-
cal assistance to the New England states.

The Rhode Island Department of Health is
partnering with the University of Rhode Island
to develop the Rhode Island Source Water
Protection Program.

New Hampshire partners with numerous
state and regional organizations to promote
effective source water protection plans.
These organizations include the Northeast

from a slightly different perspective. Unlike
Sergeant, McGraw doesn’t deal with source
water protection at the interstate level.
Working within the state of Vermont,
McGraw regards source water protection
as a more personal experience.

“When we talk about source water pro-
tection now, we are talking about a source
water protection plan,” McGraw says. “And
the plan is to identify the sources of poten-
tial contamination, which is what the source
protection assessment is about.

“In Vermont, source water protection
plans are required for many public water
systems. These plans identify potential con-
tamination, assess the risk that those contam-
inants pose, and present a management plan
to help reduce the risk to drinking water
sources. At this point, most of the plans have
been completed, and we are now focusing
on helping water systems implement their
water management plans.

“We want to have a management plan—a
plan that will help us reduce the risk of con-
tamination and ensure the quality of our
source waters. Then, we should have an
implementation plan that will lead to the actual
protection our source waters.” Sounds simple.
But reality proves otherwise.

Small Systems Face Biggest Challenges

One of the biggest challenges small
Vermont drinking water systems faced was
that it was too hard for them to make source
water protection a priority.

According to McGraw, “[small systems]
don’t even have enough personnel or
resources to do what they are supposed to
do as is—not to mention the lack of support
from local officials on something that is not
required by law.

“As 1 already mentioned, these source
water protection plans are required for many
public Vermont water systems. It is true,
however, that many systems do not have the
resources or know-how to prepare a source
water protection plan or implement the pro-
tection strategy.”

So what’s the solution?

“Education,” McGraw explains. “Educating
the public, educating the local officials, and
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People not only contribute to environmental deterioration, they also are its potential victims. Teaching people how to take
care of the water they drink, and use for recreational activities is fundamental to environmental protection.

educating the land own-
ers. They need to under-
stdnd where their drinking
water comes from, how
their actions affect its
quality, and to support
efforts to protect it.

“We've been lucky.
In Vermont, we haven’t
had the developmental or
population pressures that
often make source water
protection difficult, if not
impossible.”

Rodney L. Pingree, water
resources section chief,
Vermont Department of

Environmental Conservation, A RESOURCE BOOK FOR GRADES 7-12-

shares McGraw’s view and
says that the biggest chal-
lenge for Vermont will be “to act now to
prevent potential impacts from future
development” because land-use activities
directly affect water quality.

Pingree points out that many source
water protection issues are not related to
land-use activities, such as naturally occur-
ring contaminants, source construction,
and water shortages, and they also will
need to be incorporated into any source
water protection strategy. But, he argues
that many of Vermont’s source water
threats point straight to common, land-use
activities, such as septic systems and agri-
cultural practices.
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Drought Causes Changes

Sergeant also cites the
issue of water quantity as
a future challenge New
England states will have
to face. Although New
England states are historically
water-rich areas, the region
experienced a fairly intense
drought a few years ago.
That experience caused the
states to increase their focus
on water quantity issues,
such as how to enhance the
amount of water available
and how to keep water
resources local.

The drought was one
of the main reasons that
NEIWPCC’s workgroup
started looking into the possibility of artificial
recharge. To date, she points out that none
of the states have policies managing artificial
recharge. “It will be an ongoing process,we’ll
continue to invite states and other experts to
share what they know with us.”

Security Sets Off Alarms

But does having a designated source
water protection area jeopardize system
security? “EPA was concerned this posed
a security issue because maps in the SWAP
report show the location of drinking water
wells,” Sergeant replied. “EPA was being
careful after 9/11 to protect water supplies



from possible terriorist attack.
Because of this, some states
decided not to post their SWAP
reports on their Web sites, others
chose to remove the actual loca-
tion from the map and just have
a delineated protection area, or
they placed the report online,
but not the map.”

McGraw explains that
Vermont has no specific
requirement for security issues

to—bepart-of thesource water
protection plan—at least not
directly.” But, he pointed out
that systems still have to take
any security threat seriously,
“even if it is just an act of
vandalism by some high school kids—the
system still has to treat it like any potential
terrorist attack.

“Source water protection plans in Vermont
need to include a contingency plan for
responding to emergency loss of the water
supply,” he explains. “These contingency plans
outline steps that the water systems should fol-
low in the event that their drinking water
sources become contaminated, are at risk of
becoming contaminated, decline in yield, or
need mechanical repair. The contingency plan
also can help systems respond to vandalism or
possible terrorist threat.”

New Hampshire promotes security in a
number of ways, according to Sarah Pillsbury,
program supervisor, New Hampshire Office of
Environmental Services. The state assists water
systems with vulnerability assessments and
emergency response plans, provides planning
grants to large systems to address mutual
aid/interconnection needs, establishes proto-
cols for roles in an emergency, and funds
security measures.

Efforts Create Framework

Between the New England states’ efforts,
combined with assistance from NEIWPCC
and NeRWA, the region is in good shape
when it comes to source water protection
resources. And the organizations that supply
the region with so much support vow to be
there when they are needed.

“The workgroup is not done with source
protection,” says Sergeant. “It has a long
history of collaborating and tackling source
protection issues. In the future, the work-
group will be looking for ways to expand
its federal, state, and local partnerships to
bring home the message on source water
protection.” She says that good old “Yankee
ingenuity” will help the states cope with
future challenges.

The major messages that come out of
New England’s successful source water
protection programs provide the frame-
work for other states or regions that may

w.photos.cont

New England systems have to take security threats seriously.
Vulnerability assessments help small drinking water plants
evaluate the chance of a real threat.

need a little help in developing their own
programs. Those messages convey that
partnerships are priceless, coordination is
essential, outreach and education are
imperative, and communication is key.
Putting those ingredients together creates a
recipe that won't disappoint even the most
finicky tastes.

New opportunities to suppott source
water protection are just starting. The efforts
of the New England states provide a testimo-
ny to the truth of the statement “shared
problems, shared solutions.”#

Contributing writer Chain-Wen
Wang is actively involved with
watershed groups, including
the Downstream Alliance, in
northern West Virginia.
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"We take very seriously the
data quality and recognize

the need to work with the
states to provide more
complete data. But, again,
it is important to note that
this is not a sign of a
health-based problem. It's
more a question of accura-
¢y and completeness.”

Ben Grumbles
EPA acting assistant administrator

OIG Findings

The OIG report states that
the review of SDWIS/FED was
initiated to determine two
things:

1. How do incomplete or inac-
curate drinking water data
affect the drinking water
GPRA calculation?

2. What actions has EPA under-
taken to ensure that the data
are reliable and valid?

During the preliminary research
phase, the OIG report states that it
learned the EPA Office of Water
was conducting analyses that over-
lapped their own. “Since we
already completed work on our
first question but not the second,
we are reporting the results on the
first and suspending our work on
the second,” the OIG report adds.

Despite claims that EPA had
met its performance goals from
1999 to 2002, the OIG report states
“due to missing data on violations
of drinking water standards, the
agency did not, in fact, meet its
drinking water performance goals
for these four years.”

It adds, “EPA officials and
reports consistently noted that
national drinking water per-
formance goals were being
achieved. . . This ‘was also
repeated by the media.”

EPA Outlines Its Findings

EPA issued its investigatory
results of SDWIS/FED in its
Drinking Water Data Reliability
Analysis and Actior: Plan (2003).
The report states that overall, data
quality has improved since the first
data quality assessment released in
2000, echoing Grumbiles earlier
statements that the accuracy is
good, but the data are incomplete.

Concerning the media reports
of the alleged incorrect informa-
tion, Grumbles said EPA uses the
best available data that the states
report. In addition, many of EPA’s
reports and Web sites related to
SDWIS/FED note that EPA is aware
of inaccuracies and underreporting
of some data in the system. He
adds that some of the discrepancy
problems are a result of the report-
ing process itself.

“There are a lot of decisions
that the states need to make
when they are compiling the
data,” says Grumbles. “We have
found that they don’t have all the
information under the various
drinking water rules. That's one of
the key areas for us to work with
the states to improve upon, collect-
ing more of the information and
putting it into the data system.”

In addition, many states do
not meet the 90-day deadline
for reporting violations, and a sig-
nificant number of states still peri-
odically do not report violations
of certain rules—particularly
radionuclides.

States have indicated that reg-
ulatory complexity and compet-
ing demands of their programs
have affected their operation of
PWS programs. “They operate
their PWS regulatory programs in
the best manner they can, which
is now stressed by limited and
often reduced resources and,
most recently, security require-
ments,” the EPA report adds.
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mple human error may also
ause, according to the EPA
. “An analysis of data
d from SDWIS/FED found
)0 percent of the inventory,
tions, and enforcement data
‘types incurred were for
entry errors,” it states. “If
uality of the data measured
reported to SDWIS-FED is
gh, then EPA’s ability to
It Oon program progress is

ddressing the Issues

Despite these apparent hur-

Grumbles says EPA has

1 trying to address the issues.

en we look back at our tri-

il national review of the

€ data systems, we do see an

pottant trend toward improved

ta quality, which is a combina-

of accuracy and complete-

55, But we have a lot of work

ontinue doing with the states
prove the data systems

1der the SDWA.”

continue that effort, EPA

has o standing committees to

entify, analyze, and evaluate

p Fall 2004

implementation, as well as
review data management, and
recommend corrective or imple-
mentation actions.

“Part of our effort here is to
work with states to improve and
follow-up on the loading in of
data and reporting,” Grumbles
says. “On an annual basis, we
will be entering into work plans
with states. And we will be see-
ing results immediately in terms
of the quality of the data.”

Grumbles adds that EPA is
increasing the number of random
data verification audits from eight
to 12, “1 think this shows we're
really taking this seriously and
have an aggressive plan in place.”

He also says that the SDWIS
database is currently undergoing
upgrade. “Our efforts to modern-
ize the SDWIS program add up
to approximately $6 million a
year, which is very significant.
We are putting a lot of money
into it and giving it a priority.”

The EPA report adds that
modernization of SDWIS should
address some of the problems of
data submission. “With respect to

"The problem was that
no one would show me
how to use the database.”

Zane Satterfield
PE. engineering scientist

resolving state compliance deter-
mination errors, greater efforts
will be focused on defining areas
of disagreement in regulation
interpretation between EPA and
states,” the EPA report states.
“Resolution will be achieved
through clarification of regulatory
requirements, training and tech-
nical assistance, and other state-
specific program oversight and
support activities. For monitoring
and reporting, attention will focus
on developing mechanisms by
which results can be transmitted
electronically from laboratories to
public water systems and states.”
Other actions taken by EPA
and states include:
¢ improved data entry
processes, tools, and train-
ing for regions and states;
e improved and simplified
data retrieval and report-
ing tools;
¢ improved data verification
audit procedures; and
e accelerated ongoing data
quality improvement activi-
ties, such as electronic
reporting between utilities,
labs, and states.




Other Voices
In an editorial in the
January/February 2004 Water
Environment Research magazine,
G. Tracy Mehan 111, who was EPA
gssigtant administrator for water
~ at the time the piece was written,
outlined his opinion on the issue.
n the editorial, he asks if it is
e (o turn our nauonal water-
onttotingprogram T TIew
direction.
_ He notes that in the EPA Draft
Report on the Environment 2003,
_the water quality chapter, “which
was intended to address the con-
ion of the U.S. waters and
watetsheds,; concluded ‘at this
e, there is not sufficient infor-
ion to provide a national
nswer to this question with con-
ence and scientific credibility,”
Why is that? Mehan says,
ording to a recent survey of
tate water quality agencies con-
cted by the Association of
te‘?’a'nd Interstate Water
' lunon Control Administrators

annual funding shortfall of
approximately $170 million.
“As a result, the condition of
_majority of state waters is
‘unknown. And because state
‘water quality standards and
assessment methods vary, we
d we cannot add up the exist-
ing state data to get a clear pic-
ture of how well our national
programs are working.”
Mehan speculates that we are
in this position today because, in
1970s, the nation focused
more on enforcement compliance
issues related to pollution dis-
_ charge while monitoring, rightfully,
* took a back seat.
. Zane Satterfield, P.E., engi-
_ neering scientist with the
~ National Environmental Services
. Center, worked with SDWIS
~ when he was employed by the
. West Virginia Bureau of Public
Health.
~ Satterfield said the problem he
- encountered with SDWIS was a
 lack of training for engineers
_ using the system. “The problem
~was that no one would show me
. _how to use the database,”

Satterfield says. “I think that
was a fairly common prac-
tice at the time.”

Despite that hindrance,
Satterfield feels the database
is accurate. “There’s always
room for improvement,” he
says. “I know West Virginia’s
database is fairly accurate, but
I would say it is not com-
nlete. “States need-more—— |
money for personnel. Some
states don’t use engineers to
do what we did. The money
is just not there.”

In the previously pub-
lished editorial, Mehan out-
lined four steps that he thinks
need to be taken to improve
the overall monitoting system,
including:

1. improving and strength-
ening state monitoring
programs,

2. developing and promot-
ing multiple monitoring
tools, such as statistically
based surveys, predic-
tive - monitoring, and
remote sensing,

3. improving electronic

—~

EPA’s Envirofacts Data Warehouse
http://www.epa.gov/enviro/html/

data systems to manage
and share monitoring infor-
mation and make data more
accessible to the public, and
4. building stronger partner-
ships at the federal, state,
and local levels to facilitate
the sharing of comparable
data and the use of multiple
monitoring tools.

The Bottom Line

“We take very seriously the
data quality and recognize the
need to work with the states to
provide more complete data. But,
again, it is important to note that
this is not a sign of a health-
based problem. It's more a ques-
tion of accuracy and complete-
ness,” says Grumbles,

He adds that states are compil-
ing violations of the health-based
standard in the SDWIS/FED sys-
tem. “We review all the data, and
we are finding that less than one
percent of the state determina-
tions are violations of those
health-based standards. Stated
more simply, the vast majority of
state compliant determinations

are that systems are complying
with health-based standards.

“We want states to properly
manage their drinking water pro-
grams and to be able to communi-
cate accurately what degree of risk
there might be so we can provide
the information to the public,” he
continues. “Good government
demands good data. Tt is critical,
and the public health focus of the
drinking water program requires
the best data. But this will not be
an overnight project. This is a
long-term effort.”

For more information, contact
Grumbles at (202) 564-5777. The
public version of SDWIS/FED may
be accessed at www.epa.gov/
enviro/html/to check a particular
drinking water supplier’s viola-
tions and enforcement bistory
since 1993.4

In addition to working as
a staff writer for NESC,
Natalie Eddy is an
adjunct faculty member
at West Virginia
University School of
Journalism, teaching media writing.
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Cross Connection Control

Plumbingcross-connections, defined as-actual or poten-
tial connections between a potable and nonpotable
water supply, constitute a serious public health hazard.
This manual is an educational and technical reference
for conducting cross-connection control programs.
Water contamination case histories and cross-connec-

tion control practices are provided.

[tem #DWBLDMO3

Nitrate Removal

This handbook was prepared to help utility managers,
engineers, operators, and municipal managers understand
and deal with excessive nitrate levels in their water sup-
plies. It explains nitrate problems, helps to develop and
evaluate proposed solutions, and estimates the costs of
control to consumers.

Item #DWBKDMO07

Small System Guide to Rate Setting

Most small systems are reluctant to raise water rates. But
changes in regulations and increased costs of doing busi-
ness make it necessary to review water rates annually. This
booklet helps decision makers keep track of a system’s
finances, make changes in rates structures and analyze cus-
tomer usage, set minimum rates, gain customer

support for rate increases, and more.

Item #DWBKMG49

Lead in Drinking Water Regulation

Four sections in this guidance manual summarize public
education requirements water suppliers must meet to
comply with federal regulations about lead in drinking
water. It describes how to develop a public education
action plan and how a community-based task force can
Create a program.

Item #DWBKRG21

Drinking Water Quality in Indian Country

Many tribes have seen treatment costs rise in the last
decade, and contaminant threats continue to increase as
old infrastructures deteriorate. This fact sheet outlines
threats to drinking water, some solutions to the prob-
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lem, and resources to learn more about protecting drink-
ing water on tribal lands.

Item #DWFSPE118

Mycobacteria in Drinking Water

Mycobacteria have been referred to as the "ducks of the
microbial world" due to their thick, waxy coating, which
enables them to thrive in aquatic environments. This fact
sheet describes these organisms, where they occur in the
environmental, their health effects in humans and animals,
and water treatment methods for their removal.

{tem #DWFSPE183

Healthy Water Healthy People (Children’s Book)

Clean, healthy water supports and sustains life. This illus-
trated book for children gives an overview of water quality
monitoring and describes point and nonpoint source pollu-
tion. Games and activities further explain concepts related
to keeping the Earth's waters clean.

item #DWBLGN61



History of DW Treatment

Water treatment originally focused on improving the aes-

Lead in Drinking Water

Evidence shows that even maderate levels of lead can be

thetic qualities of drinking water. It took thousands of years
for people to recognize that their senses of taste and odor
were not accurate judges of water quality. This fact sheet gives
an overview of drinking water treatment through the cen-
turies up to today’s filtration and disinfection technologies.

Item #DWFSGN52

DW Standard Setting Q & A's

This question and answer format book explains how EPA
develops, oversees, and enforces drinking water regulations
under the Safe Drinking Water Act.

Item #DWBKRG50

SEPA National Primary Drinking Water Standards
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National Primary Drinking Water Standards

Drinking water standards enforce limits on contami-
nants. This booklet charts contaminants and lists their
allowable maximum level (MCL), their potential health
effects above the MCL, and their common sources.

Item #DWFSRG77

harmful to human health and particularly to the health of
small children and developing fetuses. This fact sheet
discusses lead in the environment and in drinking water.
Recommendations are included for correcting lead con-
tamination in water, including private wells.

Item #DWFSGN60

Arsenic in Drinking Water

Arsenic is a natural part of our environment, and everyone
is exposed to small amounts. This brochure discusses
arsenic in its toxic and nontoxic forms and how it gets into
water supplies, its health effects, testing to determine
arsenic levels, and water treatment processes for its
removal.

Item #DWBRGNS58
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Nationa Drinking Water
Environmental
B e e Products

Quantities are limited to one each per order. Ll—st

If bulk copies are needed, please call for availability.

Our newest products are highlighted in blue.

To order these free products, please use the product order
form on page 57 or call the National Environmental

Services Center at (800) 624-8301 or (304) 293-4191. DWBKDM16  Improved Protection of Water Resources from Long Term and
Cumulative Pollution

DWBKDM14  Manual for the Certification of Laboratories Analyzing Drinking
Water; Criteria and Procedures Quality Assurance: Fourth Edition

DWBKDMO06  Manual of Individual and Non-Public Water Supply Systems

You also may send an e-mail to info@mail.nesc.wvu.edu.

ITEM NUMBER BREAKDOWN DWBKDM05  Manual of Small Public Water Supply Systems
DWBKDMO1  Manual of Water Well Construction Practices
First two characters of item number: DWBKDM12  Radionuclide Removal for Small Public Water Systems
(Major Product Category) DWBLDM02  Rainwater Cisterns: Design, Construction, and Water Treatment

. DWBKDMO08  Regionalization Options for Small Water Systems
DW  Drinking Water

FD  Funding FINANCE

Second two characters of item number: DWBLFN12  Action Guide for Source Water Funding: Small Town and Rural

(Document Type) County Strategies for Protecting Critical Water Supplies
FDBKFN12  Alternative Financing Mechanisms for Environmental Programs

BK  Book, greater than 50 pages DWBKFNO8  Alternative Funding Study: Water Quality Fees and Debt Financing
BL  Booklet, less than 50 pages Issues
BR  Brochure DWBKFN30  Catalog of Federal Funding Sources for Watershed Protection

CD Compact Disk/ROM DWBKFN15  Catalog of Financial Support Sources for U.S. - Mexico Border Water
ES  Fact Sheet Infrastructure
PK  Packet DWFSFN36  Drinking Water Costs & Federal Funding
PS Poster DWBKFNO9  Drinking Water Infrastructure Needs Survey:First Report to

QU Quarterly Congress

SW  Software DWBKFN33  Drinking Water Infrastructure Needs Survey: Second Report to

VT VideoTape Congress

FDBKFN34  The Drinking Water State Revolving Fund: Financing America's
Drinking Water—A Report of Progress

Third two characters of item number: DWBKFN14  Financial Accounting Guide for Small Water Utilities

nte
(Content Type) DWBKFNO5  Financing Models for Environmental Protection: Helping
. | Communities Meet Their Environmental Goals
DM QESlgn Manua DWBLFN38  Guide to Using EPA's Automated Clearing House for the Drinking
FN  Finance ' Water State Revolving Fund Program
GN  General Information DWBLFNO7  Innovative Options for Financing Nongovernmental Public Water
MG Management Supplies’ Needs —
NL Newsle.tter _ DWFSFN35  Partners in Healthy Drinking Water Grants
OM  Operation and Maintenance DWSWENOT  PAWATER Users Manual: Financial Planning Model New, Small
PE  Public Education Community Water Systems (Version 2.2)
PP Public-Private Partnerships (P3) DWFSFN37  Protecting Drinking Water with the Clean Water State Revolving
RE  Research Fund
RG Regulations FDBLFN15  Road to Financing: Assessing and Improving Your Community’s
TR Training Creditworthiness
DWBKMG45  Small Water System Byproducts Treatment and Disposal Cost
Last two characters of item number: Document
(Uniquely identifies a product within DWBLFN40  Small System Guide to Financial Management
a major category) FDBLFN14  State and Local Government Guide to Environmental Program
Funding Alternatives

DWFSFN32  Using DWSRF Funds to Comply with the New Arsenic Rule
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Environmental Pollution Control Alteratives: Drinking Water
Treatment for Small Communities

Guidance for Water Utility Response, Recovery & Remediation
Actions for Man-Made and/or Technological Emergencies

Handbook for Capacity Development: Developing Water System
Capacity Under the Safe Drinking Water Act as Amended in 1996

Helping Small Systems Comply With The Safe Drinking Water Act:
The Role of Restructuring

Information for States on Implementing the Capacity
Development Provisions of the Safe Drinking Water Act
Amendments of 1996

Institutional Solutions to Drinking Water Problems: Maine Case
Studies

with the Public Health Security and Bioterrorism
Preparedness and Response Act of 2002

Methods for Assessing Small Water System Capability: A Review of
Current Techniques and Approaches

National Characteristics of Drinking Water Systems Serving
Populations Under 10,000

NDWC Consumer Confidence Report

Optimizing Water Treatment Plant Performance with the
Composite Correction Program

An Owner's/Operator's Handbook for Safe Drinking Water for
Transient Noncommunity Public Drinking Water Systems

Practical Personnel Management for Small Systems

Preparing Your Drinking Water Consumer Confidence Report:
Guidance for Water Suppliers

Protecting Sources of Drinking Water: Selected Case Studies in
Watershed Management

Protocol for Conducting Environmental Compliance Audits for
Public Water Systems Under the Safe Drinking Water Act

Risky Waste Disposal Practices Can Cost You Plenty: A Manager's
Guide to Protecting Community Drinking Water

Safe Drinking Water: How can we provide it in our community?
Securing Water Package (RUS)
Self-Assessment for Small, Privately Owned Water Systems

Self-Evaluation Guide for Decision Makers of Small Community
Water Systems

Small System Guide to Rate Setting
Small Systems Guide to Risk Management and Safety
Source Water Protection: A Guidebook for Local Governments

State FOIA Laws: A Guide to Protecting Sensitive Water Security
Information

Staying Ahead of the Curve: How well do you know your water
system?

State Programs to Ensure Demonstration of Technical, Managerial,
and Financial Capacity of New Water Systems

State Strategies to Assist Public Water Systems in Acquiring and
Maintaining Technical, Managerial, and Financial Capacity:A
Comprehensive Summary of State Responses to Section 1420(c) of
the Safe Drinking Water Act

Strategies for Effective Public Involvement: Drinking Water Source
Assessment and Protection

System Partnership Solutions to Improve Public Health
Protection

Water Board Bible: The Handbook of Modern Water Utility
Management

Water Conservation Plan Guidelines
Water Rates: Information for Decision Makers

Water Security Strategy for Systems Serving Populations Less
than 100,000/15 MGD or Less

Water System Self-Assessment for Homeowners' Associations
Water System Self-Assessment for Mobile Home Parks

ON TAP MAGAZINE

DWFSFN39  Use of the Drinking Water State Revolving Fund (DWSRF) to DWBKGNO09
Implement Security Measures at Public Water Systems
FDBLFN13  Utility Manager’s Guide to Water and Wastewater Budgeting DWBLMG50
FDBLFNO3  Water and Wastewater Manager’s Guide for Staying Financially
Healthy DWBLMG26
GENERAL INFORMATION DWBLMG12
DWBRGN58  Arsenic in Drinking Water DWBKMG21
DWVTPE25  Careers in Water Quality
DWBLGN62 Celebrate Wetlands!
NPT . DWBLMG32
DWVTGN20  Clean Ground Water: Virginia's Endangered Inheritance
DWFSGN53  Community Involvement in Drinking Water Source Assessments p
DWBKGN28  Designing a Water Conservation Program: An Annotated
Bibliography of Source Materials
DWBRGNS56 Drinking Water Academy Training for Federal, State, and Tribal DWBLTR13
Drinking Water Professionalis
DWCDGN50  Drinking Water. Know What's In It For You. DWBLMG31
DWPSGN49  Drinking Water. Pour Over the Facts.
DWBLGN24  Drinking Water Glossary: A Dictionary of Technical and Legal Terms DWBLMGA0
Related to Drinking Water DWBKMG30
DWFSGN47  Drinking Water Treatment
DWFSGN44 A Guide to Home Water Treatment DWEBLMG27
DWBLGN61 Healtr.\y Water, He.alt.hy People DWBKMG15
DWFSGN52  The History of Drinking Water Treatment DWBKMG19
DWBKGNO6  Improving the Viability of Existing Small Drinking Water Systems
DWFSGN46  Iron in Drinking Water DWBLMG33
DWBRGNO2  Lead Ban:Preventing the Use of Lead in Public Water Systems and
Plumbing Used for Drinking Water DWBKMG36
DWFSGN60 Lead in Drinking Water
DWBLGN19  Lead in Drinking Water: An Annotated List of Publications DWBLMG42
DWBKGN48  National Water Quality Inventory: 1998 Report to Congress—
Ground Water and Drinking Water Chapters DWBLMG48
DWBLGN43  Nutrient Management to Protect Water Quality DWPKMG37
DWBKGN36  Outreach Resource Guide DWBLMGO1
DWBLGN41  Providing Solutions for a Better Tomorrow: A Progress Report on DWBKMG43
U.S.EPA's Drinking Water Treatment Technology Demonstrations in
Ecuador, Mexico, and China DWBLMG49
DWBLMG41  Public-Private Partnerships for Environmental Facilities: A Self-Help DWBLMG44
Gwd.e for Local Governmer.wt.s . o DWBKMG24
DWBRGNO3  Public Water Systems: Providing Qur Nation's Drinking Water DWBLMG34
DWBLGN55  The Quality of Our Nation's Waters—A Summary of the National
Water Quality Inventory: 1998 Report to Congress DWPKMG29
DWBLGN64  Safe Drinking Water Act Section 1429 Ground Water Report to
Congress o DWBKMG25
DWFSGN51  Safe Drinking Water Information in Envirofacts
DWBKOM35  Summary Report: Small Community Water and Wastewater DWBKMG28
Treatment
DWBKGN20  Technical & Economic Capacity of States & Public Water Systems To
Implement Drinking Water Regulations
DWBRGN45  Using Water Wisely in the Home DWBKMG46
DWBRGN59 Volatile Organic Chemicals in Drinking Water
DWFSGN54  Water Facts DWBLMG38
DWBLGN17  Water Quality Self-Help Checklist DWBKMGOS
DWBLGN63 The Water Story
DWBRGN57 Wellhead Protection: An Ounce of Prevention DWBKMG47
DWBLTRO5
MANAGEMENT DWBLMG51
DWBKMG22 gggzcz;lidated Water Rates: Issues and Practices in Single-Tariff DWBLMGO3
DWBKMG39 Disinfection Profifing and Benchmarking Guidance Manual DWBLMG02
DWBKMGO9  Drinking Water Handbook for Public Officials
DWBLMG20 Ensuring Safe Drinking Water for Tribes
DWBKMG14 Environmental Planning for Small Communities: A Guide for Local DWQUNLO1
Decision Makers DWQUNLO02

OnTap,Volume 1,lssue 1; Spring 2001
OnTap, Volume 1, Issue 2; Summer 2001
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DWQUNLO3  OnTap,Volume 1, Issue 3; Fall 2001 DWFSOMS56  Tech Brief: Pumps

DWQUNLO4  OnTap,Volume 1, Issue 4; Winter 2002 DWFSOM45  Tech Brief: Radionuclides

DWQUNLO5  OnTap,Volume 2, Issue 1; Spring 2002 DWFSOMG60  Tech Brief: Repairing Distribution Line Breaks

DWQUNL0O6  OnTap,Volume 2, Issue 2; Summer 2002 DWFSOM15  Tech Brief: Reservoirs, Towers, and Tanks-Drinking Water Storage
Facilities

DWQUNLO7  OnTap,Volume 2, Issue 3; Fall 2002
DWQUNLO8  OnTap, Volume 2, Issue 4; Winter 2003
DWQUNLO9  OnTap,Volume 3, Issue 1; Spring 2003
DWQUNL10 OnTap, Volume 3, Issue 2; Summer 2003
DWQUNL11 OnTap, Volume 3, Issue 3; Fall 2003

DWFSOM40  Tech Brief: Slow Sand Filtration
DWFSOM20  Tech Brief: System Control and Data Acquisition (SCADA)

DWPSOM37  Tech Brief- Treatment Technologies for Small Drinking Water
Systems

DWFSOM53  Tech Brief: Ultraviolet Disinfection

oy T s
OPERATION AND MAINTENAN DWFSOM27  Tech Brief- Water Hammer

DWBKOM32  Alternative Disinfectants and Oxidants Guidance Manual DWFSOM25  Tech Brief: Water Quality in Distribution Systems
DWBKOM17  Arsenic Removal from Drinking Water by Coagulation/Filtration DWFSOM49  Tech Brief: Water Treatment Plant Residuals Management

and Lime Softening Plants DWBKOM26  Technologies and Costs for the Removal of Radon From Drinking
DWBKOM12  Arsenic Removql from Drinking Water by lon Exchange and Water: Public Comment Draft

Activated Alumina Plants DWBKOM18  Treatment of Arsenic Residuals from Drinking Water Removal
DWBKOM33  Arsenic Removal from Drinking Water by Iron Removal Plants Processes
DWBKOMO3  Control of Biofilm Growth in Drinking Water Distribution Systems DWCDOM23  Troubleshooting Guide for Small Ground Water Systems with
DWBKOM16  Controlling Disinfection By-Products and Microbial Contaminants Hypochlorination

in Drinking Water DWBKOMS54 ~ Water Audit and Leak Detection Guidebook: Water Conservation
DWBKRE11  Control of Lead and Copper in Drinking Water Guidebook No.5

DWFSOM30 Drinking Water Security and Emergency Preparedness: Top
Ten List PUBLIC EDUCATION

DWPKOMS9 - Emergency Respo|‘1se P.Ian.nmg Pack (ERPP) DWFSPE6O 21 Water Conservation Measures for Everybody
DWBLOMSS  Hydrogen Sulfide in Drinking Water: Causes and Treatment DWBLPE134  The Adventures of Drinking Water: A Coloring Book for Grades K-2

Alternatives L
DWBLREOT  Impact of Pipe Coatings on Drinking Water Quality DWBLPE150 America’s Priceless Ground Water Resource
DWBRPE124  Answers to your Questions about Groundwater

DWFSOM10  Interim Enhanced Surface Water Treatment Rule: A Quick Reference

Guide DWBLPE130  Answers to Your Questions on Well Abandonment
DWBROM28 Iron Bacteria Problems in Wells DWPKPE78  Bacteria and Water Wells
DWSWOM34  Leak Audit Software for Water Utilities to Quantify Distribution DWFSPE140 Bacteriological Contamination of Drinking Water
System Water Losses DWBLPE129  Better Homes & Groundwater
DWCDTR18  Operator Basics Training Series: Ground Water Systems-National DWBLPE146 Big Rivers
Version 2003

DWBRPEO4  Bottled Water: Helpful Facts and Information

DWBLOM22  An Operator's Handbook for Safe Drinking Water For Other Than DWBLGN62 Celebrate Wetlands

Municipal and Nontransient Noncommunity Water Systems

DWBKOMO9  Optimizing Water Treatment Plant Performance Using the DWBRPE104  Children and Drinking Water Standards
Composite Correction Program: 1998 Edition DWBLPE32  Citizen Monitoring: Recommendations to Household Well Users
DWBLOM13  Oxidation of Arsenic (lll) by Aeration and Storage DWBLPE37  Citizen's Guide to Ground-Water Protection
DWPKOM24  Preventive Maintenance Tasks for Tribal Drinking Water Systems DWBRPE103  Class V Injection Wells and Your Drinking Water
DWFSOM19  Safety Tips: Hazard Communications DWBKPE53  Cleaner Water Through Conservation
DWCDTR19 Sanitary Survey Fundamentals Prep Course DWBLPE145 Conserve Water
DWBLOM29 Security Vuinerability Self-Assessment Guide for Small DWBLPE136  Consider the Source: A Pocket Guide to Protecting Your
Drinking Water Systems Drinking Water
DWBLOMO5  Shock Chlorination of Wells and Springs DWBLPE117  Contaminants and Drinking-Water Sources in 2001: Recent
DWFSOM11  Stage 1 Disinfectants and Disinfection Byproducts Rule: A Quick Findings of the U.S. Geological Survey
Reference Guide DWFSPE30  Copper, Drinking Water, and You
DWPKOM36  Tech Brief Package DWVTPE69  Creator’s Gift: Good Water
DWFSOM52  Tech Brief: Corrosion Control DWBLGN21  Cryptosporidium
DWFSOMS8  Tech Brief: Cross Connection and Backflow Prevention DWBRPE162 Cryptosporidium and Drinking Water
DWFSOM39  Tech Brief: Diatomaceous Earth Filtration for Drinking Water DWBRPE171 Cryptosporidium and Drinking Water (Spanish)
DWFSOM50  Tech Brief: Disinfection DWCDPE138 Desdemona’s Splash
DWFSOM51  Tech Brief: Filtration DWBRPE28  De sus Ninos del Plomo en el Agua Potable (Protecting Your Kids
DWFSOM46  Tech Brief: lon Exchange and Demineralization from Lead in Drinking Water)
DWFSOM42  Tech Brief- Iron and Manganese Removal DWBLPE152 Discover Ground Water & Springs
DWFSOM38  Tech Brief- Leak Detection and Water Loss Control DWFSPE144  Distillation For Home Water Treatment
DWFSOM41  Tech Brief: Lime Softening DWBLPE147 Domestic Water Treatment for Homeowners
DWFSOM43  Tech Brief: Membrane Filtration DWPKPE39  Drinking Water Activities for Teachers and Students
DWFSOM47  Tech Brief- Organic Removal DWBLPE123  Drinking Water and Health: What you need to know!
DWESOM44  Tech Brief: Ozone DWBLPE184 Drinking Water and MTBE: A Guide for Private Well Owners
DWFSOM48  Tech Brief: Package Plants DWBLPE114 Drink.ing Water Chlorination: A Review of Disinfection
Practices and Issues

DWFSOM31  Tech Brief: Point-of-Use/Point-of-Entry Systems (POU/POE)

DWBLPEO5  Drinking Water from Household Wells
DWFSOMS57  Tech Brief: Preventing Well Contamination ning rrom Fiots

DWFSPE131  Drinking Water Monitoring, Compliance, and Enforcement
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DWFSPE122  Drinking Water: Past, Present, and Future

DWFSPE118  Drinking Water Quality in Indian Country: Protecting Your Sources

DWFSPE120  Drinking Water Quality Reports—Your Right to Know

DWFSPE57  Emergency Disinfection of Water Supplies

DWBLPE96  Fact Sheet on Home Drinking Water Treatment

DWBLPE74  Fact Sheet: Water Conservation Measures

DWBLPE179 The Further Adventures of Captain Hydro Brings You “Water
Magic!” (Teacher Activity Guide)

DWBLPE178 The Future Adventures of Captain Hydro: Hero of Water

Conservation
DWBLPE180 The Further Adventures of Captain Hydro Teacher’s Guide
DWFSPE172 Giardiasis

DWFSPE160
DWFSPE161
DWBLPEQ2
DWBLFN13

DWBLPE182

DWBLPES9
DWBLPE156
DWBLPE38
DWBLRE17

PV AS

Sampling for Bacteria in Wells
Sampling for Bacteria in Wells (Spanish)
Science Demonstration Projects in Drinking Water (Grades K-12)

Source Water 2000: Funding and Assistance Programs To Protect
Small Town and Rural Drinking Water

Source Water Protection Practices Bulletin: Managing Highway
Deicing to Prevent Contamination of Drinking Water

Springs: Early Warning Systems for our Groundwater
SPRINGS: Their Origin, Development, and Protection
Student Activity Sheets for Drinking Water Projects

Summary Results of EPA's National Survey of Pesticides in Drinking
Water Wells

—DWFSPET73 Giardiasis (Spanish]

DWPKPE49  Give Water a Hand Action Guide

DWBKPE115  Ground Water and Surface Water: A Single Resource

DWBLPE151 Ground Water A Source of Wonder: Drinking Water From Wells

DWFSPE36  Ground Water Protection: A Citizen’s Checklist

DWFSPE153  Groundwater Contamination & Your Septic System

DWPSPE40  Groundwater Protection Begins at Home

DWBRPEO3  Home Water Treatment Units: Filtering Fact from Fiction

DWFSPE127  Home Water Treatment Using Activated Carbon

DWFSPE46  Household Hazardous Waste: Where it Goes in Monongalia County

DWBKPE9S  How to Conduct an Inventory in Your Wellhead Protection Area

DWFSPE68  How to Protect Your Well

DWBLOMS55 Hydrogen Sulfide in Drinking Water: Causes and Treatment
Alternatives

DWBLPE77  Improving Home Water Quality

DWBLPE112 ;\r/lwterp;eting Drinking Water Quality Analysis: What Do the Numbers

ean?

DWBRPE91  [s Your Community’s Drinking Water at Risk?

DWBLPE113  It's YOUR Drinking Water: Get to know it and protect it!

DWBLPE174 Juegos de Agua (Water Games)

DWPSPE10  Lead and Copper Rule Decision Diagram

DWBLPEO6  Lead in School Drinking Water

DWBLPE16  Lead in Your Drinking Water: Actions You Can Take To Reduce
Lead in Drinking Water

DWBLPE154  Lead Leaching from Submersible Well Pumps

DWBLPE181 Legionella: Risk for Infants and Children

DWCDPE139 The Living Landscape

DWFSPE183 Mycobacteria: Drinking Water Fact Sheet

DWFSPE126  Nitrate-A Drinking Water Concern

DWBLPE176 The Official Captain Hydro Water Conservation Workbook

DWBLPE177 The Official Captain Hydro Water Conservation Workbook
(Spanish Version)

DWBLPE164 Pesticide Properties That Affect Water Quality

DWBLPE8B6  Pesticides in Drinking Water Wells

DWBKPE135  Plain Talk About Drinking Water: Questions and Answers About the
Water You Drink

DWBRPE166 Plugging Abandoned Water Wells

DWBKPE79  Private Drinking Water Supplies: Quality, Testing, and Options for
Problem Waters

DWBLPE121  Protect Our Health From Source to Tap: National Drinking Water
Program Highlights

DWBKPE66  Protect Your Ground Water: Educating for Action

DWBLPE133  Protecting Drinking Water Through Underground Injection Control

DWBLPE33  Protecting Local Ground Water Supplies Through Wellhead
Protection

DWFSPE143 Reverse Osmosis for Home Treatment of Drinking Water

DWFSPE142 Safe Drinking Water Act: Glossary

DWPSPE125  Safe Drinking Water Act: Protecting America’s Public Health

DWPSPE132  Safe Drinking Water Act: Underground Injection Control (UIC)
Program—Protecting Public Health and Drinking Water Resources

DWPKPET16  Safewater:Tap Into It!

DWBLPE155  Safeguarding Wells and Springs from Bacterial Contamination

DWBKMGTS

DWBLPE137

DWFSPE141
DWBLPE165

DWFSPES4

DWBRPE157
DWBLPE105
DWBLPE109
DWBLPE149
DWBKPES2
DWBLPE174
DWBLPE175
DWBLPE90

DWBLPE119
DWBLPE94

DWBLPE58
DWBLPE97
DWBLPE158
DWBLPE159

DWBKMG06
DWBLPE148
DWBLPE163
DWFSPE128
DWFSPE169
DWFSPE170
DWBLPE167
DWBLPE168
DWBRPE45

Tapping Your Own Resources

Teaching Soil and Water Conservation: A Classroom and Field
Guide

Tests for Drinking Water from Private Wells

TEX-A-SYST: Reducing the Risk of Ground Water Contamination
by Improving Well-Head Management and Conditions

Update on Lead Leaching From Submersible Well Pumps and
Private Drinking Water Systems

Volatile Organic Chemicals: Are VOCs in your drinking water?
Water and Me

Water Around Us:The Hydrologic Cycle and Conservation

Water Conservation In Your Home

Water on Tap: A Consumer's Guide to the Nation's Drinking Water
Water Play

Water Play (Spanish)

Water Protection at Home: What You Can Do To Prevent Water
Pollution in Your Community

Water Quality for Private Water Systems

Water Quality Improvements for Farmstead and Rural Home Water
Systems

Water Testing
Water Testing Scams
Well Abandonment

Wellhead Protection in Confined, Semi-Confined, Fractured, and
Karst Aquifer Settings

Wellhead Protection: A Guide for Small Communities

When You Need a Water Well

Xeriscape...Landscape Water Conservation

You & Your Well

Your Actions Can Help Preserve Drinking Water Quality

Your Actions Can Help Preserve Drinking Water Quality (Spanish)
Your Guide to Public Drinking Water

Your Guide to Public Drinking Water (Spanish)

Your Home Could Contain Hazardous Waste:What You Need To Know

REGULATIONS

DWBLRG64
DWBLRG76

DWFSRG86

DWFSRG69
DWBLRG96
DWBRRG70
DWFSRG91

DWFSRG67
DWBLRG26
DWBLRG52
DWBLRG44
DWBKRG50

25 Years of the Safe Drinking Water Act: History and Trends

25 Years of the Safe Drinking Water Act: Protecting our Health from
Source to Tap :

Arsenic and Clarifications to Compliance and New Source
Monitoring Rule: A Quick Reference Guide

Arsenic in Ground-Water Resources of the United States
Arsenic Rule Planning and Monitoring Worksheets
Class Il Injection Wells and Your Drinking Water

Class V Injection Wells: EPA Announces New Regulatory
Requirements for Certain Class V Injection Wells

The Class V Rule

Consolidated Rule Summary for the Chemical Phases
Drinking Water Contaminant Candidate List

Drinking Water Regulations and Health Advisories

Drinking Water Standard Setting Question and Answer Primer

NESC Products List * www.nesc.wvu.edu 55


http://www.nesc.wvu.edu

DWBKRG82  Enhanced Coagulation and Enhanced Percipitative Softening DWBKRE26  Drinking Water Progress Review Workshop for the 1995-1998
Guidance Manual Science to Achieve Results (STAR) Grants
DWFSRG68  Filter Backwash Recycling Rule: A Quick Reference Guide DWBLRE20  Drinking Water Treatment for Small Communities: A Focus on EPA
DWBLRG62  Final Drinking Water Public Notification Regulations Researc‘h o ‘
DWBKRG81  Implementation Guidance for the Arsenic Rule: Drinking Water DWBLRE24  Estimating the Likelihood of MTBE Occurrence in Drinking Water
Requlations for Arsenic and Clarifications to Compliance and New Supplied by Ground-Water Sources in the Northeast and Mid-
Source Contaminants Monitoring Atlantic Regions of the United States
DWBLRG89  Interim Enhanced Surface Water Treatment Rule: Frequently DWBKRE27 A Field Study to Compare Performance of Stainless Steel Researc!
Asked Questions Monitoring Wells with Existing On-Farm Drinking Water Wells in
. Measuring Pesticide and Nitrate Concentrations
DWBKRG22  Lead and Copper Rule Guidance Manual o . I
. - . DWBLMG17  Initial Summary of Current State Capacity Development Activitie———
DWBLRGS7 Lead and Copper Rule Minor Revisions: Fact Sheet for Public . ) ;
Water Systems that Serve 3,300 or Fewer Persons DWBKRE21  Laboratory Study on the Oxidation of Arsenic Iil to ArsenicV
DWFSRG95  Lead and Copper Rule Minor Revisions Fact Sheet for State DWBKRE25  Methods for the Determination of Organic and Inorganic
Primacy-Agencies Compounds in Drinking Water: Volume 1
DWBLRGS8 Lead and Copper Rule Minor Revisions: Fact Sheet for Tribal DWBLRE18  National Pesticide Survey: Update and Summary of Phase Il Resu———
Water System Owners and Operators DWBLRE19  Occurrence and Distribution of Methyl tert-Butyl Ether and Othe
K ki ion: Publi ion Guid Volatile Organic Compounds in Drinking Water in the Northeast
DWBKRG21 Le'ad In’Drlnkmq \‘Nater.ReguIatlon Public EdL{catlon uidance and Mid-Atlantic Region of the United States, 1993-08
DWBKRG61  Microbial and Disinfection Byproduct Rules: Simultaneous . o
Compliance Guidance Manual DWBLRE30  Occurrence of Selected Radionuclides in Ground Water Used for
o ) Drinking Water in the United States: A Reconnaissance Survey,
DWBLRG12  Monitoring Guidance Document for the Lead & Copper Rule 1998
i - I
(Syst.em§ servn?g 3,301-10,000 people) DWBLRE22  Occurrence and Status of Volatile Organic Compounds in Groun:
DWBLRG13  Monitoring Guidance Document for the Lead & Copper Rule Water from Rural, Untreated, Self-Supplied Domestic Wells in the
{Systems serving 501-3,300 people) United States, 1986-99
DWBLRG14  Monitoring Guidance Document for the Lead & Copper Rule DWBKRG49  Providing Safe Drinking Water in America: 1996 National Public
(Systems serving 101-500 people) Water Systems Compliance Report and Update on Implementa-
DWBLRGT5  Monitoring Guidance Document for the Lead & Copper Rule tion of the 1996 Safe Drinking Water Act Amendments
(Systems serving less than 100 people) DWBLREO7  Radium Removal from Water by Manganese Dioxide Adsorption
DWFSRG77  National Primary Drinking Water Standards and Diatomaceous Earth Filtration
DWVTRG34  Nontransient Noncommunity Drinking Water: Requirements for DWBKGN64  Safe Drinking Water Act, Section 1429 Ground Water Report to
Suppliers Congress
DWFSRG60  Proposed Ground Water Rule: Questions and Answers DWBLREO8  Strengthening the Safety of Our Drinking Water: Report on
DWFSRG83  Public Notification Rule: A Quick Reference Guide Progre'ss & C.hallen.g.es & A'genda for Act|o‘n o
DWBKRG84 Radionuclides Notice of Data Availability Technical Support DWBKRE15  Ultraviolet Light Disinfection Technology in Drinking Water
Document Application —An Overview
DWFSRG66  Radionuclides Rule: A Quick Reference Guide —
DWBLRG58  Regulations on the Disposal of Arsenic Residuals from Drinking TECHNOLOGIES
Water Treatment Plants DWBKDM15  Corrosion Manual for Internal Corrosion of Water Distribution
DWBLRG90  Report to Congress: Small System Arsenic Implementation Issues Systems
DWBKRG80  Research Plan for Arsenic in Drinking Water DWBLDMO03  Cross-Connection Control Manual
DWPKRG25  Safe Drinking Water Act and 1996 Amendments DWBKDMO7  Nitrate Removal for Smalt Public Water Systems
DWBLRG30  Safe Drinking Water: Health/Safety Requirements and Resulting Costs DWBLRG48  Small System Compliance Technology List for the Surface Water
DWPKRG47  Safe Drinking Water Is in Our Hands Treatment Rule
DWPKRG65 A Small Systems Guide to the Total Coliform Rule DWBKDMO04  Technologies for Upgrading Existing or Designing New Drinking
DWBLRG63  Small System Regulatory Requirements Under the Safe Drinki Water Treatment Faciltes
WrE?er K:thArﬁgﬁgez )1/99e6qm s Underthe >ate Lrinking DWBLGN11  USEPA Fact Sheets on POU/POE Units and Home Water Testing
DWFSRG92 Stage 1 Disinfectants and Disinfection Byproducts Rule
DWBLRGO3  Stage 1 Disinfectants/Disinfection Byproducts Rule: TO PLACE AN ORDER
Frequently Asked Questions
DWBKRG46  State Source Water Assessment and Protection Programs
Guidance (Final Guidance) To place an order, call the NDWC at (800) 624-8301
DWFSRG73  Technical Fact Sheet: Final Rule for Arsenic in Drinking Water or (3q4) 293-4191 or use the product order form
DWFSRG59  Technical Fact Sheet: Proposed Ground Water Rule on the facing page and fax your request to (304) 293-3161.
DWFSRG97  Total Coliform Ruie: A Quick Reference Guide Youal d il
DWBLOMO4  Training Guide: Introduction to Water Loss and Leak Detection oui’: %%%?;ﬁg;c S/C;:;;I 0
DWFSRG85 ‘UN(;ItVLI::Sﬁtreefnllmg Survey for Aeromonas at Selected Public Be prepared to give the item number
DWBLRG79  Unregulated Contaminant Monitoring Regulation Guidance for and title of the product you wish to order.
Operators of Public Water Systems Serving 10,000 or Fewer People . o
DWFSRG78  Using DWSRF Funds to Comply with the Radionuclides Rule Make sure you include your na'me' affiliation,
DWFSRG75  Using DWSRF Funds to Comply with the Stage 1 Disinfectants and address, and phone number with each order.
Disinfection Byproducts Rule . limited h d
DWBLRGO4  Your Drinking Water: From Source to Tap, EPA Regulations and Quantities are limited to one each per orcer.
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Benefits of Water and Wastewater Infrastructure
Drinking Water and Ground Water Data Within the 305(b) Program
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To Order NESC Products:

% Call: Fax: Mail:

g (800) 624-8301 or (304) 293-4191 (304) 293-3161 National Environmental Services Center
E Business hours are 8 a.m.to 5 p.m. West Virginia University

2 Eastern time E-mail: PO.Box 6064

g info@mail.nesc.wvu.edu Morgantown, WV 26506-6064
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INTERNATIONAL NEWS

Anti-Depressant Found in UK Drinking Water

Britons could unwittingly be swallow-
ing traces of the anti-depressant Prozac®
and other drugs in drinking water, accord-
ing to an August 2004 report from the
Scotsman.com.

Environmentalists have labeled the situ-
ation “hidden mass medication of the

situation notes that pharmaceutical
residues can travel through the sewage
system and end up in the water. The lev-
els of any such residue is unknown, and
the United Kingdom’s (UK) Environment
Agency (EA) has called on the drug indus-
try to prove its products are unlikely to
cause significant harm to the environment.

Photo Source: www.photos.com
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Prozac® has been found by the EA to
be “both toxic and persistent” and “a sub-
stance that could be of potential con-
cern,” according to the study by Norman
Baker MP, environment secretary. There
has been a 166 percent increase in pre-
scriptions for anti-depressants in England

. e 0

“The Government is quite simply not
taking its responsibility to public health
seriously. It is alarming that there is no
monitoring of levels of Prozac and other
pharmacy residues in our drinking water,”
says Baker.

“There also is no evidence that filtra-
tion eliminates these contaminants from
water and Ministers don’t even know
which water works are fitted with which
filtering devices anyway. From start to
finish this is a demonstration of staggering
complacency from a ‘don’t-know-don’t-
care government.” The public has a right
to know what’s in our water supplies and
whether they are inadvertently taking
drugs like Prozac®”

Last year, the EA announced it had
completed research focusing on common-
ly used pharmaceuticals. In its study, the
agency reviewed 500 of the most com-
monly used pharmaceuticals in England
and Wales and monitored 12 thought to
pose the greatest potential environmental
threat, including painkillers, antibiotics,
anti-cancer drugs, and anti depressants.
Of these, 10 were found in sewage treat-
ment work effluents and eight were
detected in the rivers receiving these
effluents.

The LibDem report says the DWI
regulations do not specify limits for
pharmaceutical residues in drinking
water and these are not tested for
during water quality assessments.

A spokeswoman for the Department
of the Environment, Food and Rural
Affairs, which includes the DWI, said: “It
is extremely unlikely that there is a risk,
as such drugs are excreted in very low
concentrations and biodegraded during
sewage treatment and in watercourses.

“There is also a large dilution effect.
Furthermore, advanced treatment process-
es installed for pesticide removal are
effective in removing drug residues—
these are commonly found in waters
abstracted from lowland rivers.”
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INTERNATIONAL NEWS

Drugs in Drinking Water Making Headlines

A group of “gender-bender”
surfers protested outside a gov-
ernment office about what they
claim is the cocktail of
endocrine disrupting chemicals
being discharged into recre-
ational waters, according to an
August 2004 report on the

Scotsman.com.

The delegation of male
surfers from the Cornwall-
based environmental pressure
group Surfers Against Sewage—
wearing wetsuits, make-up, col-
ored wigs, and high heels, and
carrying surfboards—demonstrat-
ed outside the United Kingdom’s
(UK) Department of the
Environment.

They called for urgent
research into the public health
risks from the unregulated dis-
charge of what they say are
endocrine disrupting com-
pounds, antibiotics, and phar-
maceutical products into the
nation’s rivers, lakes, and seas.

The group said the demon-
stration followed widespread
concern for wildlife and human
health from endocrine disrupt-
ing chemicals, prescription
drugs, and antibiotics that
are being found in significant
quantities in effluent dominated

Photos by Surfers Against Sewage, htip:// www.sas.org.uk

Surfers Against Sewage (SAS) campaign for clean, safe recreational waters, free
from sewage effluents, toxic chemicals and nuclear waste. Using a solution based

waters after being discharged argument of viable and sustainable alternatives, SAS highlight the inherent flaws
from sewage and waste water in current practices, attitudes and legistation, challenging industry, legistators and
treatment plants. politicians to end their 'pump and dump® policies. Find out more about them on

" The group said the sex their Web site at www.sas.org.uk.

change phenomenon in fish
was already widespread in the

UK and that a recent survey of UK rivers “Recreational water users, such.as
had found over a third of male fish exhib-  surfers, are now becoming increasingly
ited female characteristics. concerned over the long-term effects

The contraceptive pill as a significant chemicals, hormones and antibiotics may
substance in domestic sewage effluent be having on their bodies when marine
was also thought to have had an effect on  and freshwater wildlife are already show-
the feminizing effects seen in fish, accord-  ing such alarming changes,” according
ing to the group. to the group.

“It has also been reported that anti- “For years, surfers have been at risk from
depressant drugs are finding their way sewage—polluted water illngsses as t_hey .
into rivers from sewage treatment works, ~ spend a lot of time immersing and ingesting
with some experts believing such drugs ~ Water as part of the sport,” says Richard
affect the ability to reproduce. The Hardy, campaign director. “With the water
reports have made depressing news environment coming under attack from a
for recreational water users,” says the new cocktail of ‘invisible nasties’ with gen-
group, adding that little research had been  der-bending capabilities, its time for an
carried out on humans in relation to the urgent assessment of the public health risks
rapid increase of feminizing hormones associated with such compounds and how
accumulating in the water environment. they bypass the sewage treatment system.
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FUN TIME

Crossuwiord

ACROSS

1. Necessity for life on Earth
6.Northern Scandinavian

0 Egycett

14."Goodnight ___"

15. Pantyhose shade

16.European sea eagle

17.Tennis start

18.A drop (arch.)

20. Actress Anderson

22.Snigler’s prey

24.Mine find

25.Russian river

27.Quandary

29. Chemical added to drink-
ing water

33. Rotating mechanism

34.Speech defect

35.Actor___Damon

37.0ne of the arts

41.Belonging to it

42, Plant pest

44, Historic period

45,Danger

48.Former Yugoslav leader

49, Berserk

50. Health research
organization (abbr.)

52.Chemical added to
drinking water

54.Publishers (var.)

58.Long times

59. Middle Eastern garment

60. Bucket

62.Smelled

66. National Environmental
Services Center (abbr.)

68. Circuit

70.Harden

71.Largest continent

72.Ski lift

73.Song of mourning

74.For fear that

75.Red pigment containing
iron

76.Thespian
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19. Keroauc novel On the

76

Solution on page 57

Crossword by Mark Kemp-Rye

DOWN
1.Tuft 21.Jung’s inner self 47.Hobble
2.Region 23.Grand ____ 49, Atomic number 33
3.Semester 26. Accommodate 51.(see 9 down)
4.Enclose 28.Large Australian bird 53.0ne of the Finger Lakes
5.Silk worker 29.Toss a coin 54, Obvious and dull
6.Guided 30.Type of beer 55. Corpulent
7.Farm unit 31. Cold War country (abbr.) 56.Desert haven
8.Nosed 32.Moral principle 57.Queen of Thebes

9. Safe Drinking Water Act
concern (two words, with
51 down)
10.Over to poets
11.Engine sound in a cartoon
12.Render harmless
13.Jason’s murderous wife

36. Offering

38.Tractor trailer

39. Ductile material used in
pipes

40. Birthday treat

43, Poetic grief

46. Writing fluid

61.Rich soil

63.Rocker __ Cobain
64.Therefore, to philosophers
65.Venison source

67.Feline

69. Start of a fix?



Word Search

FUN TIME

Find the follow- HTLAEHHCKNGFPMKASDCQWMKSA
ing words 1in the ANTOIMMUMOCALRXZTMHWILCZEK
puzzle. BAKZRIIOMUMICROBIALYNCHEPTI o
health LNCDOXDTLMINUJOHLREXSTEMR
contaminant JITZGI JTWXEEKMRBFLQZLVMBEK
regulation CMMREBDCGONRNOITCEFNTISIDOAQ
disinfection FAYZRJBAYDZOSXFWOAKRSTICEBE
chlorine GTTLWCATTAIXPVOUSDBETIOANDO
public NNFXACINHTPUOCXSTRAPEFULTZD
1‘i‘b°ra?°{y EOKFEYHOAREKGCIMHSPWSJERM
microbia ECOLOGYCVAJRWDNIYTLPDGHIXA
Contact time NJNQSHIJAYFVWIBLJOLNUKKTE
varts per mitlion I TGEJNNOHOSICVIJLMRYEUJBUGI
STDWIS RQPNUCVSIXSOJDXIIYHUOKLU JP
Communication OLDMARKILAURAFCOQOIPCAJTIL
LJMAXOWELLNJDURNOQLXFZACHSC
HOTLABORATORYYZMPTGQVYWQSB
CADRIENNEOOZJMPNOITALUGETR
Solution on page 57 Wordsearch by Shelia Anderson
QUOTES
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“Yesterday I changed everyone’s password to ‘password’.

[ sent it to everyone in a memo, put it on a big sign on the wall
ind printed it on all of the coffee cups. Guess how many people
called me this morning because they forgot the password.”

“Nothing on earth is so weak and yield-
ing as water, but for breaking down the
Jirm and strong it has no equal.”

Lao-Tsze (604 B.C.-531 B.C.)

“Irrigation of the land with seawatey
desalinated by fusion power is ancient.
It's called rain.”

Michael McClary

“Whiskey is for drinking; water is for
Sfighting over”

Mark Twain (1835-1910)

“The frog does not drink up the pond in
which be lives.”

American Indian saying

“The bigbest good is like water. Water gives
life to the ten thousand things and does
not strive. It flows in places men reject and
so is like the Tao.”

Excerpt from the Tao Te Ching, Chapter 8

“I always thought irony was the way the
water lasted.”

Red Green
From the Red Green Show



Until Next Time

Solving the Water Crisis
for Future Generations

By Hal Furman, Executive Director, U.S. Desalination Coalition

With the current war in Iraq,
it's pretty easy to imagine oil
shortages and people lining up
at gas stations. But try to imagine
lines going around the block just
to receive water. Pure, clean
water is something that many of
us take for granted. However, our
sources of clean, drinkable water
are rapidly diminishing. One solu-
tion to the water crisis does exist,
however, and it needs to be
brought to the nation’s attention—
desalination. As one expert recent-
ly said, “Desalination is no longer
the crazy aunt in the attic.”

Desalination is the process that
converts seawater or brackish
water into pure, clean drinking
water for our homes, businesses,
and farms. It has been an
American dream for many
decades. More than 50 years ago,
John F. Kennedy said, “If we could
produce fresh water from salt
water at a fow cost, that would
indeed be a great service to
humanity, and it would dwarf any
other scientific accomplishment.”

A growing number in
Congress believe the time for
action is now. H.R. 3438 is a bill
aimed at providing assistance to
qualified entities that develop
desalination plants. Under this
proposed program, the U.S.
Department of Energy would be
authorized to provide financial
assistance for a limited period to
partially offset the cost of the
electrical energy needed to oper-
ate these facilities. The proposed
funding level is $200 million a
year over a five-year period.
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The explosive population
growth taking place in America,
particularly in states such as
California, Arizona, Nevada,
Texas, and Florida, has placed
heavy demands on our limited
fresh water resources. Serious
drought conditions in large
parts of the country and
increased competition for avail-
able water supplies from agri-
culture, business, and the envi-
ronment have exacerbated this
problem. Water conservation
and recycling have stretched
available supplies, but they can
only solve the problem in the
short term.

Desalination technology has
existed for many years. In fact,
the first crude plant was built in
the U.S. in 1862 in Key West,
Florida, to provide water to Fort
Zachary Taylor. Today, more
than 1,200 mostly small U.S.
desalting facilities produce more
than 300 million gallons of water
each per day. The problem has
been that, compared to other
means of producing potable
water, desalination has been
cost prohibitive. But advances
in technology over the past 10
years have begun to level the
playing field. In 1990, it cost
$2,000 to desalinate one-acre
foot of seawater. Today, that
cost has been cut to below
$900. The incentives provided
by H.R. 3834 would further
reduce these costs and make
desalinated water truly competi-
tive with alternative supplies.

Throughout the U.S., a signifi-
cant number of larger seawater

Desalination technology has existed
for many years in the Florida Keys.

and brackish water desalination
projects exist in various stages of
planning and development. The
most notable is the recently
completed facility in Florida
that will eventually produce 28
million gallons per day of new
water for the rapidly growing
Tampa Bay region.

Whether these projects and
others like them are built in
time to address the nation’s
mounting water supply crisis is
largely dependent on whether
the federal government makes
a commitment to invest in this
new infrastructure.

The choice we face is stark:
We can either begin to address
America’s looming water supply
crisis by building economically
viable and environmentally
sound desalination facilities, or
we can face the economic and
environmental consequences of
our own inaction.

Hal Furman served as deputy
assistant secretary of the Interior
Jor Water and Science during the
Reagan Administration.
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