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The greed behind the haze

Asia’s Months of Fire

Whe Sydmey Bamning Herald

he forests that once humbied humankind are now
broken and burning. And as the world awakens to
an ecologital disaster in Southeast Asia. the naiveté
of those who trusted in the permanence of nature—
and the conceit and greed of those who challenged
it—is being laid bare.

The zarly expiorers of Borneo found u tropical €anopy so
Gense :hat from a distance the tcps cf the trees looked like
smooth fields of grass. [t was said an orangutan could travei
from the south 10 the north of the vast island without de-
scending from the treetops. The forest lay like a moist band
rounc the equator. These were the cool. clean lungs of Asia.

Now Asia’s lungs. laid open by decades of rampant log-
ging. are ablaze. and tens of milions of people are choking
in vast clouds of smog. And not just the great trees are burn-
ing—:he land itself is on fire. Tens of thousands of acres of
rain-forest peat. the most important natural element in fight-
ing greenhouse carbon gases. have been ignited and are fac-
ing permanent destruction.

As the vast blanket of smog that has en-

“The sky in Southeast Asia has turned yeliow, and peo-
ple are dying,” savs Claude Martin, director of the World
Wide Fund for Nature. “What we are witnessing is not just
an environmental disaster but a tremendous health prob-
lem being imposed on mitlions of peopie.”

The first warning began to appear on satellite maps pre-
pared by the World Meteorological Organization in Mav. On
the saiellite images the “hot spois™ were uny red dots. On
the ground, they were raging fires, with columns of thick
black smoke spewing up into the biue skies as they con-
sumed the trees and the land on which they stood.

Al the time. most Indonesians thought the fires were nor-
mal. For at least two decades, fire has routinely been used
to clear scrub. grassland. and logged-over forests to make
way for plantations of rubber trees. Then the monsoon rain
would arrive to put out the flames.

At Bapedal. the Indonesian government agency for En-
vironmental Impact Control. experts realized the nightmare
had begun. “We knew about the El Nifio forecast and the
drought that was coming,” says one official. “So

veloped more than half of Southeast Asia “The sky we sent out warnings to all our regional offices.
spread—with major fires breaking out in penin- We asked them to tell the plantations and the
sular Malaysia and on the Indonesian island of ~ Ba@S furnmed  farmers not 10 burn. But they did."
f.ombok. near the tourist beaches avaah—m- VEIIOW, and Within two months. the “hot spot” maps were
emational authorities and environmen: agencies screaming an alarming message. In the Riau
began to sound the aiarm bells of a major eco- people are province of Sumatra. almost 200 fires were burn-
logical catastrophe. dying.” ing. By September, 650 fires were raging in cen-
There were dire predictions of multibillion- ying. trai Kalimantan and thousands more nationwide.

dollar josses in forest and agricuitural production
and in collapsed tourist revenues and crippled transporta-
tion services, and the incalculable loss of rain-forest plant
and animal species.

More alarming were estimates of a sharpiy rising toll in
human death and injury, and a long-term jump in disease
and illness. And for the planet itself. a calamitous outcome:
the likely speeding of the process of giobal warming.

By early October, more than 2.315 square miles of forest
had already been destroyed. with thousands of fires con-
unuing to burn out of controi. An estimated 200.000 peo-
ple in Indonesia. Malaysia. and Singapore had been forced
to seek hospital treatment for the effects of prolonged ex-
posure to dangerousty high tevels of air poliution, The chok-
ing haze has been blamed for the loss of 28 seamen who dis-
appeared after two ships collided in thick smog in the Strait
of Malacca on October 3. It is aiso said to have contributed
to the crash of a Garuda airtiner in Sumatra, in which all
234 passengers and crew were killed.

Airline flights were in chaos, the sun had disap-
peared above the new canopy of smoke, and the Indonesian
government announced that at least 20 million people were
facing health risks due to the thick and poisonous smog.

And still the expected rains did not come.

Aiong the roads through the fire zones, a terrible vista of
destruction lay shrouded in the dense smoke. The fires were
raging out of control. All that was left were biackened
stumps and browned, curled leaves. So vast was the smoke
cloud that the source fires were lost somewhere inside.

Many of the tens of millions of Indonesian villagers whose
water supplies were dwindling in the drought armed them-
seives with branches and face cloths and tried to stamp the
blazes out. The smoke. they say, left them tired and ill—eyes
smarting, throats rasping. The medical explanation, accord-
ing to the Association of Indonesian Lung Doctors. is sim-
ple. Gases in the smoke, such as carbon dioxide, nitrogen
oxide. and suifur dioxide. are absorbed by the biood faster
than oxygen. But Indonesia has no air-poliution monitoring
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In the 1960s. 82 percent of Indonesia’s land cover was
tropical forest. Now the forest cover has shrunk to 53 per-
cent. including plantations. The World Bank estimates
that another 3.100 square miles of virgin forest is being
lost each vear.

Hundreds of millions of doliars from the government’s
reforestation fund have been diverted to the develop-
ment of an Indonesian aircraft and other non-environ-
mental purposes. Most of Indonesia’s big logging con-
cession-holders and plantation owners boast cozy
political ties to the ruling elite. The first top official to
break ranks was Indonesia’s Environment Minister Sar-
wono Kusumaatmadja, who has tracked the satellire “hot
spots” ta the owners of 176 plantations and forestry con-
cessions. The owners. he says. treated his officials with
contempt. claiming friends with potitical connections.
“It's easy for them, sitting in their air-conditioned of-
fices.” Sarwono says.

While suffering neighbors have been quick to point the

:
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Sprecding durkness: The land izself was on fire.

equipment and provides no information for its peapie on the
angers of the air they are breathing,

By early September, smoke from the Indonesian fires had

-read more than 1.240 miles across equatorial Southeast
Asia. enveloping most ot Malaysia. Singapore, and Brunei.
and stretching north and east into Thailand and the Philip-
pines. In Kuala Lumpur. already choking under a pail of its
own fumes, the smoke from the fires in nearby Sumatra
blocked out the sun for weeks on end and sent pollution
index readings to dangerous new highs. In the East
Malaysian state of Sarawak. on Borneo, the smog generated
by fires in neighboring Indonesian Kalimantan brought pol-
lution to world record levels and forced the declaration of
a 10-day state of emergency before rains and a wind shift
provided temporary relief in late September.

In the forests of Kaiimantan, the extent of the suffering
remains unclear. Many indigenous communities face food
and water shortages and poisonous smoke. They do not iive
along the main roads, so their plight is hidden from view.

For years, the Jakarta government has been dismissing the
summer fires as the irresponsible action of the dwindling for-
est tribes who burn off tiny squares of land to grow moun-
tain rice. The government’s complicity in much more ex-
tensive fire clearing was papered over.

With the rising international price of paim oil, Indonesia
has sought to topple Malaysia as the worid’s largest producer
of the commodity, which is used to produce soap. margarine,
and cooking oil. By 2000, Indonesia wants to double its area
under palm-oil cultivation to 21.235 square miles. This year,
~hout 1,160 square miles of virgin rain forest was approved

' “conversion” to palm-oil plantations. Clear-cutting of

.¢es for wood, followed by burn-offs, is the quickest and
cheapest way to obtain more land.

finger at Indonesia, some of them are equally cuipabie,
Unchecked and unsustainable logging over recent
decades, often by companies with high-level politicai con-
nections, has decimated the native forests of Thailand and
the Philippines and severely depieted Malaysia's reserves.

Big Malaysian iogging companies, which have played a
leading role in the destruction of tropical rain forests in the
South Pacific., are also actively involved in logging opera-
tions in [ndonesia. At ieast 40 Malaysian companies with
local partners are among those holding permits to clear large
areas of Indonesia for new paim-oil and rubber-tree plan-
tations.

At independence 40 years ago, 70 percent of Malaysia was
forested. Now the area is less than 40 percent. This fall. in
the midst of the international outcry over forest clearance
and air pollution, the Malaysian government agreed to open
up another 6,565 square miles of virgin forest in Sabah 10
commercial logging.

Malaysian environmentalists estimate that at least a third
of the smog that has choked Kuala Lumpur for the past two
months is generated by local industry and traffic. Yet in 1994,
the Malaysian cabinet threw out a comprehensive “Clean
Ajr Action Plan” to control industrial air pollution. The cost
0 Malaysia’s treasured economic growth targets was con-
sidered too high.

“The haze is basically an internal problem. We can’t just
biame it on the Indonesians,” says the head of the Malaysian
Center for Environment, Technology, and Development,
Gurmit Singh.

Some experts predict the smog crisis could last until May.
There are signs that the El Nifio effect is extending the
drought and may even suppress the annual northeast mon-
soon. stopping the rains that are the only hope of dousing
the massive fires.

1f that happens, the fires are expected 1o spread, and new
outbreaks are certain across Indonesia and Malaysia,
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[image: image3.png]building even higher leveis of air pollution. But the biggest
concern of environmentalists is that the fires are already
moving into large areas of peat forest. the most fragile of
tropical ecosystems. The peat can burn unchecked beneath
the forest floor for months. Then it is gone forever.

The peat forests are the true lungs of the planet, drawing
vast amounts of carbon from the atmosphere and counter-
ing global warming. A quarter of Southeast Asia’s T7.220
square miles of peat forest—most of it in Indonesia and
Malaysia—has been lost to logging and land clearing.

An authority on peat forests. Faizal Parish. executive di-
rector of the independent agency Wetlands Internarional.
based at the University of Malaya, says the damage already
caused by the forest fires in Indenesia may resuit in a S-per-
cent increase in global greenhouse gases.

What :s hardest 1o calcutate is the short-term and longer-
term effect of the continued exposure of mitlions of peopie

Gasping for air in Malaysia: s it all Indonesia’s fault?

to the dangerous levels of air pollution created by the fires.
Tens of thousands of tons of minute particles are being re-
leased into the atmosphere by the smoke. These can pene-
trate deep into the lungs and bloodstream and are known
to cause respiratory and cardiovascular disease, heighten
cancer risks. and increase birth defects. “The million-dottar
question,” says the head of the World Health Organization
in Kuata Lumpur, Hishashi Ogawa, “is how many people will

fall sick and die in the years to come.”
—Louse Williams and Mark Baker, “Sydney Morning
Herald" (centrisi), Oct. 6, 1997.

Living Under
A Cloud of Smoke
T

he ferry has just come to a hait in the middle of the
Strait of Malacca. The sticky pea soutp coming from the
forest fires in Sumatra covers the strait. the most heav-
ily raveled in the world, leaving a visibility of less than
100 fee:. There is a strong odor of soot. Suddenty, a huge
black shape—a tanker—slides silently in front of the ferry.
The little ferry teeters for a moment on the wake of the black
monster that has already vanished into the fog. The captain
takes a couple of puffs on a cigarette and breaks out in a
nervous laugh, quickly echoed by the other seamen.

The Dumai ferry, a seven-hour service between the in-
donesian isiand of Batam and the town of Dumai on Suma-
tra’s north coast. has become the only means of trams-
portation to reach the province of Riau on Sumatra, one of
the areas hardest hit by the fires ravaging the tropicai forests.
All of Sumatra's airports are closed because of the smoke.

In the little port of Dumai. dawn was some time ago. Still,
cars have their headlights on. The sun has not been seen for
a month. Sooty fog covers everything with a noxious-
smetling coating, creeping into hallways and even closets,
leaving the odor of a long-unswept chimney. There is an op-
pressive feeling of breathing in a seemingly airless atmos-
phere. as if one had smoked 1.000 cigarettes.“The best thing
people can do is stay inside their buiidings,” says Indonesian
Health Minister Azwar Anas.

Vivi the pharmacist is doing a booming business. She got
a shipment of cotton face masks and sold more than 200 in
a few hours. Customers also line up to buy drops for their
red eyes and aspirin to treat almost constant headaches.

Insects are becoming rare. Most large animals have fled.
In September, birds that had flown through the toxic cloud
fell dead on the island of Palawan in the Philippines.

Large international companies in Sumatra have already
decided conditions there are intoierable. In late September,
the American oil company Caltex took expatriate empioy-
ees at Dumai to Singapore, and another Caltex community
is packing up in the town of Pekanbaru.

But for the citizens of Sumatra. no solution is in the works.
So most people keep their masks on and do not discuss the
subject. “Here," says a taxi driver, “we are always scared of
being tuned in. The same authorities who do nothing to heip
us could make probiems for us if we complained.”

—Caroline Puel, " Libération™ (leftist),
Paris, Sept. 29, 1997
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In racism case

By Paul Hoversten
USA TODAY

The federal government Wednesday
blocked, an technical grounds, a request
for a chemical plant to be built in an im-
poverished, predominantly biack Louisi-
ana town. And it ordered further investi-
gaton of charges that the cheice of the
site amounted to environmental racism.

In what lawyers are calling a land-
mark case, the Environmental Projec-
tion Agency ruled that emissions froma
polyvinyl chioride plant preposed by
Shintech, Inc., for Convent, La, would
exceed pollution standards :inder the
Clear Air Aer

The EPA also found evidence that
pollution from the piant might burt mi-
norities in the area around Convent,
where 819 of the population is black.
The state of Louisiana was ordered {0
fully consider the concerns of Convent
residents if it decides to resubmit its
" = for the factory.

L is essential the minority and low-
e communities not be dispropor-
tely subjected to environmental

hazards,” EPA Administrator Carol

Browner wrote in her decision.

The EPA’s action, the first it has tak-
en on the issue of environmenial rac-
ism, was not a lotal victory for the
plant's opponents because the request
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for a permit can be resubmitted in a
few months and the plant still could be .
bailt. It would produce piastic PVC pipe
used in such industries as plumbing and
construction. '

But before that can happen, the state
must first resolve charges of environ-:
mental racism “with the full and mean-
ingtul involvement of the surrounding
community,” Browner wrote.

She also held out the possibility that if |
the state doesn’t follow her orders, the
federal government will speed up its |
‘own investigation ynder the Givii Rights
Act. Louisiana now has 90 days to sub- |
mit a revised draft permit for the plant,
which kicks off a 30-day period for pub- ,
lic comment. during which apponents
can mount their arguments. !

The issue of jobs ve. poflution had
split the community of Convent, located |
between New Orleans and Baton
Rouge. Shintech, a Japanese-owned
company, had promised to practice af-
firmative action in hiring 2,000 workers
to build the plant over a span of 18
months and the 165 workers needed to
mun it after completion. Permanent
workers could make $45,000 a year, far
above the $5.000 annual average in-
come of black residents in the area.

But opponents argued that pollution
from the plant would have made Con-
vent unlivable bécause there are al-
ready 10 plants producing fertilizer and
ather chemicals in the area.

“People who've been given the short
end of the stick have aiways been
picked for where these industries
should be,” said Monique Harden, a
Greenpeace lawyer who co-wrote the
petition askinlg the government to stop
the project. “We see a real desperation
©a the part of this company.”

By woe Marams AR
Browner: Says minorities should be pro-
tected from environmental hazards i

Shintech officials say the company
picked Convent as a site purely because
of its access to raw materials, deep wa-
ter, and raiiroads.

“We've worked for 16 months putting
together what we felt was the safest and
most environmental-friendly plan ever
constructed,” said David Wise, a Shin-
tech engineer. “There is no case of envi-
ronmental racism in this issue. We've
had extensive outreach programs with
the community and we feel like we've
approached this process in the spirit of
the law.”
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Varming takes its toll on at®l

wIshands: 1 glaciers welt
and waler levels rise, these
delicate slivers of lawd in
pluces such as the Marshall
Istands are under threat of
disappearing.

By FRANE D. ROYLANCE

BUN ETARF

MAJURO. Republic of the lar-
shall Islands — There is precious
little to this island nation, a family
of dots sprinkled onto the Pacific
halfway between Hawaii and Aus-
tralia.

No misty volcanic mountains,
no rugged seaside cliffs or deep
tropical jungles. Only a handful of
delicate coral atolls, like jade neck-
laces. are flung across 2 million
square miles of biue ocean.

The atolls' slender islands are
capped by coconut palms and sur-
rounded by reefs. You can walk
across any of them in just e few
minutes. Add up all the country's
dry land, and it comes to barely 70
square miles — a shade more than
the District of Columbia And its
mean elevation above the surf is
arely 6 feet.

That makes the Marshall Is-
lands —along with such other low-
tying island nations as Kiribati and
‘Tuvalu in the Pacific, and the Mai-
divesin the Indian Ocean —among
the most likely to be erased if fore-
easts of a 1-foot to 3-foot rise in sea
levels over the next century prove
aceurate.

Scientists are st debating
‘whether and how emissions of car-
bon dioxide and other “green.
house” gases that trap heat in the
atmospher2 might be to blame.
But there’s no doubt that global
temperatures are rising and that
sea levels — driven by melting glac-
jers and ice caps, and expanding
seawater volume — have climbed 4
to 10inches in the past century.

Five years ago. Amata Kabua,
the Marshall Islands’ president at
the time, pleaded with the worid's
industrial nations to curb carbon
dioxide emissions. His cousin and
successor, Imata Kabua, rejterat-
ed his people’s fears before the
United Nations General Assembly
nJune.

“A possibie rise of a few fest in
sea level becomes a question of life
or death for our country,” he said.
He urged “those whose activities






[image: image6.png]have direct and indirect
impact on the envi-
ronment” to ac-
knowledge their
“culpability” and
tolead the search
for soiutions.

Two  more
feet of seawater
would probably
float the office of
Jorelik  Tibon,
general manager
of the Marshall Is-
lands Environmen-
tat Protection
Agency. His desk is
about 20 feet from the
water on the lagoon side
of the boomerang-shaped
capital island of Majuro. The
ocean is across ihe road. per-
haps 150 yards away.

White he has no data to prove it,
‘Tibonand others here suspect that,
their islands are a.ready under as-
sault from rising seas.

Coastal erosion is gnawing away
at vulnerable stretches of beach,
even as landowners throw up sea
walls against it. And freak waves —
new to the isianders’ experience —
have struck without warning since
1979 and thundered across the is-
lands, carrying off people and
houses. While freak waves and
Storm sSurges are not necessarily a
result of rising sea levels, low-lying
places are expected to become
more vuinerable to such waves as
sea levels rise.

Tibon was an officer on a gov-
emment supply ship in late 1979
when a series of enormous waves
struck Majuro. The islands — now
independent — were then a UN.
trust territory administered by the
United States.

"It was a relatively calm day,”
Tibon recalls. The sun was shining,
the tide was out and a policeman
was directing traffic on Majuro's
main road in Rita. a community on
the east end of Majuro named in
the 1940s by U.S. servicemen smit-
ten by movie pinup Rita Hayworth,

Without warning. a 20-foot wave
rose out of the northeast, crossed
the reefs and crashed through resi-
dential and business districts.

It went from the sea side and
across to the lagoon side,” Tibon
says. It washed away 144 of the
housesin its path, some of their oc-
cupants and the policeman.
‘Though news accounts did not re-
port any deaths, Tibon recalls that
the policeman and several other
people were killed. Hundreds were
left homeless.

10°

mON aTAPY

“Wher. the high tide came the
next day, the same thing hagp-
pened.” Tibon says. President Jim-
my Carter declared the island a
disaster ares.

Six days later, another series of
waves, this time up to 25 feet high,
swept Majuro's east end again, de-
stroying the hospital, communica-
tHons center, gardens, shops, boats
and more houses. The United
States offered $20 million in ald
and helped feed 8,000 of Majuro's
12,000 peapie.

“We later found out it was
{caused by} some tropical storm,”
Tibon says. The storm itself never
arrived, just its waves. .

Three smaller rogue waves have
struck in the years since, with less
damage. “Sometimes now we've
Seen waves coming from the south
or southwes: that come to the
main road between here and Lau-
ra” at the west end of Majuro, he
says. Some of the Marzhalls’ more
remote outer islands have also
seen big waves. Last year, Tibon
said, a wave destroyed several
homes on Kill, an island 200 miles
southwest of Majuro.

Tibon cannot prove that the wa-
ters around his country’s islands
are rising. “Unfortunately, we have
not established a data base where
we can easily compare,” he says.
“We have very imited resources to
go out and measure.” But he is
worried, and suspects the prob-
lems may indeed be due to rising
seas.

When the easterly trade winds
weaken, and westerly winds send
waves from the lagoon crashing
onto the shore in Rita, beach ero-
sion threatens the main road and

gnaws at the concrete defenses
erected by waterside proper-
ty owmers.

He cannot be
sure whether such
erosion is the re-

sult of higher
water, of
changes in
waves  and
currents due
to sea wal
construction,
or dredging.
*If you make
2 sea wall here,”
Tibon says, “it
could easfly affect
your next-door neigh-
bor.”
But there has been no
such work ori Aur atoil, 90 miles

north of Majuro. And peopie there |

have noticed that the schooi they
built 10 years ago is now 30 feet
closer to the water’s edge. “So the
sand is being moved somewhere
else.”

Regulations end a permit sys-
tem control sea wall construction,
but “we’re not very effective In en-
forcement,” Tibon says. His agency
lacks the expertise it often needsto
take its case. And “it’s hard to en-

-force regulations on some private
owner who is trying to protect his i

land.”

Most land in the Marshalls and
other Pacific nations is held by a
few traditional leaders and their
femilies, who also hold polttical
power, Government action against
such people is often blunted. 3

Rising sea levels aiso threaten
freshwater supplies on many of the
smallest islands. Two years ago,
water drawn from the “lens” of
rainwater that collects beneath
the widest part of Majuro turned
brackish. True, it was a dry period,
and demand for well water was
high, Tibon says. And when the
Tains returned, the lens wells grew
sweet again,

But it was a warning to Majuro’s
fast-growing urban population,
now numbering about 25,000, The
government is expanding the ca-
pacity of the public water system,
which collects and stores rainwa-
ter that falls on the runway at Ma-
Jjuro Airport.

Many islanders disHke the pub-
He water, however. Those who can
afford to are adding gutters and
cisterns to their homes. They hope
to catch more of the freshwater
that falls on their roofs.

Meanwhile,  the saltwater
creeps toward their doors.






[image: image7.png]The force of Al Nifio

The vice president says global warming is
making weather more severe. Is it?

BY WiLLIAM J. COOK

£ an unseasonably cool moming in

‘Washington last week, Vice Presi-

dent Al Gare and a phalanx of fed-
age global temperatures during the
five months of this year were the highest
evex, up almost halfa degree. “This centu-
y was the warmest in 600 years, 1997
wu»:hewtmu!yurnnemd.lnd
we've set new temperature records every
mamhline.h_nmry,"Gon;id.dﬁngl

The warst £I Nifios of the centory

crally cuuse an
B arface

their effects stronger. But its report cau-
tions that “it cannct be determined from

coming

a direet result of global warzning
Historical evidence fmen earier centu-
ries, however, may call ito doubt claims
of a giobal warming-El Nifio link. “There
have been colossal El Nifioa” over the past
5,000 years, says enviranmenta) historian
Richard Grove of Anstralian National
University in Canberra, who reported in
the May 28 isvue of Netire that ] Nifios
in 18th-century India were every
bit as severe us this year's. And,
as Grove notes, “there was no

lobal warming then.”

Grove, who does not dispate
that “global warming may . be

- . !
i‘Silver Lining in E1 Nino? . -
& F Nifio has been blamexd for floods, drough

vther woes. But new research suggests
mumm%‘&m’“
impact—helping to slow Warming,
i A of tional Oceanic.

appening, ‘says many who

¥ carbon i
‘p;u:h“:uem his may help counts

toprusﬁ‘ﬁ-“pn-

sage of the administration’s $6.3 billion
program © reduce emissions of global-
warmix-lgu.i‘:.e But though there is little
hlv!ﬂzppedfon;ndn’nimﬂbuhelddcd
an ominous forecast: that global warming
ismaking the effects of the periodic weath-
:rn that ls:lmofﬂ;hl o

ow s it i

there is more hex in the climate systens,
and it is hext that drives El Nifio,” the vice
president explained. *... ‘unless we act we
the

year' :
spawned heavy. rains and mudskides in

California and a warm winter in the Bast,

wuthemngstofthnemtu:y.ﬂonm:

ported Iast week that aver the past centory
E Niios have become more frequeat and

38 USNEws& ‘WORLD REPORT JUNE Z2, 1998

then correlate the historical
such “as lake deposits and
- anomalies in coral formations.
 -In the pist 500 yesrs, Grove
been 10 El Nifios clamed as very severe,
including the currentene. In 1630, for ex- -
ample, 5 million people died in Gujarat
provincs in India from E! Nifio-induced
drought During an E Nifio that lasted
from 1789 t0, 1793, the level of Lake Pétz- .

Inited
2o pay off its Clvil Werilebt. =3
reis évén biblial enidence of the
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U.S. Throws Life Preserver to Salmo:
'pact of Protection Order Will Ripple Through Urban Life in Pacific Norﬂzu:)g;,f

Joining Endangered Species List

Jjust to us, but with this listing we
are going to adjust to saimon,” said
William D. Ruckelshaus, a former
administrator of the Environmen-
tal Protection Agency who heads a
coalition of business and environ-
menta] leaders working to restore
saimon in the Puget Sound area.
“We are kind of fond of saying
around here that without satmon
there's pot mmuch difference be-

«ing County. "We just got a
wane-up call”

Here in Washington state, the
decision to extend the act to Puget
Sound chinock and other fish will
affect about 65 percent of the pap-

1. Upper Columbia River
spring-run chinook
(Endangered)

2. Puget Sound chinook

(Threatened)

| 2 Ozetts Lake sockeye
(Thraatened)

| 4.Hood Canal summer-
| run chum (Threatsned)
i 5. Middle Columbia River
: steslhead (Thveatened)

6. Lower Columbis River
¢ chinook (Threatened)
7. Columbia River chum
(Threatened)
&. Upper Willametie River
chinook (Threatened)
| 9. Upper Willamette River

“It does directly impact these
large urban areas in a way these
ather fish and wildlife decisions
have not,” said Curt Smitch, Wash-

who uses water and is affected by
land use practices is going to see
things change.”

Expected for more than a year,
today’s announcement in the short
term will affect only federal land
use. Consumers will hardly notice,
s most salmon for the dinner table
come from Alaska and overseas.
But over the coming months, as the
Nationat Marine Fisheries Service
draws up rules governing private
land and state and municipal gov-

sweeping, afiecting how Seattle
and other cities use water and build
roads, how farmers raise cows,
how bousing is built and how in-
dustry operates. 3

Michelle Desiderio, director of
air, waste and wildlife policy for the
National Association of Home

sponsibilities that will bring delays
and drive up prices.

Powered by a consemsus that
salmon are worth saving, even at
considerable cost, public officials
here have been planning for the de-
cision for many months. In Seattle
and its surrounding counties, gov-
ernment leaders have been draw-
ing up conservation plans they
hope will persuade the federal gov-
ernment that they are serious and
will prevent onerous, federally im-
posed restrictions.

Seattle, for example, has com-
mitted to spending more than $200
‘million, much of it for habitat pro-
tection along the Cedar River that
supplies most of the region’s drink-
ing water, and for water conserva-
tion and sewer overflow manage-
ment. i

Officials from King, Pierce and
Snohomish counties have merged

their conservation efforts .
promised to spend tens of milli
more to purchase and protect;s
" 4 N

Mindful of how politicaliy pe
ous e d i

Imdgetfornmyur.they i
tration has proposed $100
in aid to the region. b

Mayor Paul Schell said toddy: ©
one wants to tell their childréy ¢
saw the last wild salmon." %+’

Once viewed as an inexhafists:
resource, the Pacific Northwes:
salmon populations have begn ¢
dlining for decades. As a reailt,
has long been an article of''fai*
here that significant changes: ;
how the region manages itsfiver
allocates its waters and uies ¥:
land were inevitable. R

Though resilient creatures' €
begin ife in the rivers and stfesr
of the Northwest, migrate ‘o=t
ocean and then return upstréarg
spawn, saimon and stee[ﬁcidm;
oceangoing trout that are pr
game fish—have been under’a:
sault by dams that impede their m
gration, by forest clear-cuttiny ar,
road-building that degrade water
ways through erosion, by pollutior
by overfishing, by farming that po
lutes rivers and by excessive re!
ance on hatcheries that have yea:
ened wild populations. .

Even before today's anndance
ment, federal officials this decac-
had extended protection to 15 por-
ulations of steethead and chiiook
coho and sockeye satmon, incluc
ing once-vital runs on the Coiur
bia, Snake and Willamette River<
Today’s decision adds one” mor-
<chinook run to the endangered sp=
cies list, and three chinook. on-
sackeye salmon, two chum saimo
and two steethead populations 1.
the list of threatened species, :
ignation that means they are
to become endangered,

Even with extraordinary&heac
ures and cooperation, the restora
tion of salmon in the Northwest 1
expected to take many degades
But Billy Frank Jr., chairman pf the
Northwest Indian Fisheties .Com
mission, took the long view, saying
“Salmon have been sutnining u:
for thousands of years. Now js the
chance for us to step up to the plsn.

els

and sustain saimon.”

R R R R e EEE=ES©SEE=—S————
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Rain Forests Falling Faster

The great tropica rain forests of Brazil are be-
ing destroyed twice as quickly as previously
thought, say researchers who used logging re-
cords and aircraft to document josses that other
accounting methods missed.

Until now, scientists relied chiefly on satellite
images to gange the scale of deforestation in the
Amazon. But 2 new study by U.S. and Brazilian
scientists revealed destruction that cannot be
seen easily from space. Many aress that appear
forested had been severely depleted by logging
and burning, ecologist Daniel Nepstad of the
Woods Hole Research Center in Massachusetts
wntes in the April 8 Nature.

After factormg i such “cryptic® losses, the
team concluded that up to 6,000 additional
square miles of forests are severely damaged each
yu.ronmpo“hmgenﬁnaﬂyhsudud&
 Forter losos o he oo e i

N er 01 e rain
forest could have profound consequences for bio-
diversity as well as for Earth's climate, the re-

. searchers szid

:Thenry of Separate Evolution

** One of the longest-running debates in the his-
:mwofhmnnyhsbeenmmywhmm&nh
mdgrnhmﬁmmlnd.Mouapemb&
\Eeve this ocourred in what is now Africa, and

,mmmwmmmm

eartier Enbmmemmwm Dleaugm'

Eung.HmuudJadqun{RntgenUm—
rvzmtymNewJe:wam.lyud m
*of the X chromosomé from 16 modern-day Afri-
jum:ndlSnm-A&iumkmhanmwunmd

Asian populations. The researchers found 2 spe-
" cific genetic mutation in all of the nop-African in-
dividuais but none of the Africans,

*. Based on that finding, the researchers caiculat-
ed that that the division between African and
" non-African populations began about 200,000
yunm&n:emdﬂnhmnfonihdaxebuk
aﬂylmﬂomm.()ﬂoyunm.mﬁndma
suggest separate paguiations already existed
when modern humans evolved.
\  “The extentto which this is trae and the details
of such 2 process are issues that lie at the heart of
some debates on the origios of modern humans,”
the researchers write in the March 16 Proceed-
ings of the National Academy of Sciences.

_Ancient Trees on Remote Cliffs

Some of the oldest trees in the world have ap-
parently been able to survive oo cliffs that have
. remained inaccessibie even though they are in
! highly developed parts of the United States and
Europe.
»  Douglas W. Larson of the University of Guelph

~ v-nln-md:muduﬂyn:nhbm.

in Canada studied 21 cliffs in 15 eastern U.3.
states and 25 cliffs in Germany, France, England
and Wales. Even though the cliffs were in areas
that had been heavily developed for industry and
agricutture, few of the trees were less than 100
years old, most were 160 to 400 years oid and
some were more than 1,000 years old. .

The trees, however, grew at a rate of only about
1 millimeter per year. making them among the
slowest-growing trees on Earth, the researchers
say. “All the trees were grossly deformed as well
as stunted.” they write in the April 1 issue of Na-
tore.,

“Cliffs across the world may support ancient,
slow-growing open d communities that
have escaped major human disturbance, even
when they are situated close to agricultural and
industrial activity, which has destroyed or altered
most other natural habitats,” they write.

Melting in Antarctic Quickens

Two ice shelves in the Antarctic appear to be
mdmgmqnmk}ylh:nhdbeen predicted.

Sateflite images show that the me Band
‘Wilkins ice shelves, which are on opposite sides
of the Astarctic Peninsula, have iost nearly 1.100
miﬁmﬁepmyur us. zndBnhshscr

The caused
ot sarni mﬁ“‘m"'..‘i

of the British Antarctic Survey said &
mest issued last week. “To have

a state.’
[nfthn‘

Ty .
Sponge Prospers in Pleces -

We've beard about people tearing | lves
up ower Jove. Now, researchers have discovered
that a certain type of sea sponge may improve its
m‘hd:(npmdnmgbyhmnymgnpped
to

Masaci Maidonado and Maria J. Uriz of the
Ceatro dz Estudios Avanzadoas de Blaes in Spain
stdied the Scopalina lophyropoda, a type of
spouge that fives in the Mediterranean Sea. It
ffews or iu pieces by the pounding of waves and
by foraging fish and other animals,

Fragments as small as one or two millimeters
au_mnmnmtnldevdopmg embryos that
are able to continue to develop into free-swim-
ming larvae, the researchers report in the April 8
issue of Nature,

“The dispersal of embryo-bearing fragments

. maximizes the chance that menl {genen-
unyld:smnlswnzes]wtﬂmnhamwmm-
creasing the chance of establishing new pop-
ulations,” they write.

Compiled from reports by Joby Warrick and
Rob Stein.
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BY SRARON LEVY

shorrage in that cicy char they are going t recvele

sewage into drinking-warter.” fav Leno deadpanned
on a recent instalimene of The Tonsghe Show. “So your toiler-
lapping dog isn't disgusting: he's just shead of his time.”

By the year 2001, San Diegans will be drinking and
washing in their own purified sewage. That may sound like
an alurming prospect. But the local people who know the
most about it—including members of the Sierra Club and

“0 fficials in San Diego announced there is such 1 water

1987, the Sierra Club’s San Diego chaper sued the city over
the greae river of sewage it was discharging inco the Pacific
Ocean. San Diego was failing ro meet the wastewarer treat-
ment standards of the 1972 Clean Warer Act. The Surfrider
Foundation. an environmental group that grew out of
Southern California surfers’ concerns over water quality,
joined forees with the Sierra Club, recruiting experts who
testified that prevailing ocean currents were carrving the
discharged sewage back onto San Diego’s beaches, where it

officials of the California
Department  of

threatened marine life and

Healch human health.
Services—are happy about Eventually, the U.S.
San Diego’s innovative water . Environmental Procection

as 2 model for ocher drought-
prone cites around the world. k iy
San Diego imports 90 :
percent of its water from
the Colorado River and
the California State Water
Project—a massive fear of
engineering that siphons wacer
from central and Northern
California rivers and helped
make possible the growth of
deserr cities like Los Angeles
and San Diego. But demand
for water continues to grow,
and San Diego is running out.
In the 1960s, when it was
built, che State Warer Project
was the mast expensive warer
development project in history.
It brought cheap water to farge
agribusinesses in California’s
arid central valley, bur 1o jus-
tify the huge public expense,
the project’s promaters also
promised abundant warer o
Southern California ciies. It is
4 promise that cant be kepr.
“The State Warter Project
fostered growth in the deserr,

recycling project. It makes
economic and environmenral
sense. And it's likely to serve

Faced with a shortage of water that will

only get worse, San Diego has found a clear

solution in recycling its wastewater.

Agency joined the Sierra
\ O l Club suic. The case dragged
on for nearly nine vears,

During that time, San
Diego had one central sewage
treatment planc ac Point
Loma, where the solids in
sewage were seztled our by
graviry before the warer was
discharged into the ocean.
Known as primary treatment,
this is the first step in most
WaSTEWRLET (TCAEMERL SYStEmS.
Buc under che Clean Water
Act, the city was obligated to
take the process further. The
law said thar San Diego
should use secondary treat-
ment in which bacteria and
other microorganisms break
down dissolved organic
material in the sewage.

“We have 190 million
gallons a'day to treat in the
region,” says Dave Schiesinger,
direcror of the Metropolitan
Wastewater Department for
the Ciry of San Dicgo, “and
our piant at Point Loma is
very land-constrained. It takes
about twice as much land w©
do a gallon of secondary

ereatmenc as ic does to do a

willy-nilly, without a secure
foundation of water,” Marc Reisner wrote in Cadilluc Deserr,
his 1986 chronicle of water mismanagement in the U.S.
West, “Twenry million people may five berween Santa Barbara
and San Diego in 2010; the current outlook ... is that 5
million of them wan't have water unless some drastic conser-
varion steps are taken and surpluses are scavenged from
every available source.”

By che mid-1980s, only one place in San Diego connained
 an abundance of unclaimed water: the city's sewers. In

gallon of advanced primary treztment.” If San Diego wenc
10 secondary sewage treacment, the cast to the ciry would
be tremendous. As many as seven new plants might have ©
be constructed.

In the end. the plaintiffs and the city hammered out an
unusual agreement. San Diego could continue to release
primary treated effluent into the Pacific, but it would have
to extend its outfall pipe so that discharges would be carried
away by offshore currents. In rerurn, the city agreed 10 =






[image: image11.png]reduce the amount of sewage i dis-
charged by building new plants thut
would reclaim wastewarer, producing
an effluenc clean enough to be used far
irrigation and industry, City officials
and environmensalists, at odds for
vears, had finalty found common
ground. In 1996, the court ordered
the city to begin rechiming ics sewage
water. and the lawsuit was sertled.

“The reclamation program we agreed
o build is abour $3 billion cheaper
than just going to secondary wrearment
and discharging all the wastewarer,”
says Schiesinger. “Before the reclamarion
project, we weze putting 70 billion
gatlons a year in the ocean and gesting
no benefit. Isn't that a rerrible waste?”

“Every gallon of sewage discharge we
can keep out of the ocean is betrer for
the environment and our communiry,”
says Gary Sirom, president of the
Surfrider Foundation. “Recycling is
the only way for us to controi our own
destiny with respect to water use.”

In compliance with the court order,
the city buil a large reclamation plant
in north San Diego that can treat up
<0 30 million gallons of sewage per
day. The treacment is an accelerared,
intensified version of the physical and
biological processes that clean che
water in healthy lakes and rivers.
Sediments sertle out by gravicy, and
plants and bacteria break down and
absorb organic marrer. Like most big-
city rrearment plants, Saa Diego's
North Cicy Warer Reclamation Plant
uses large aeration tanks where oxygen
and bacteria are added to the water to
help break down the organic pollu-
eants. Next, the water filters through
sand and coal, which removes fine
suspended solids. The water is then
chlorinated to kill any remaining
bacreria before it is pumped our ro
irrigate San Diego parks and galf
courses or used in locai industries.

The North Ciry Planc began oper-
ating in April 1997. There are about
50 customers using the recliimed
water now, and mote to come as the
pipelines are extended. Bur the city
planners decided o go beyond the
requirements of the court order. They

have designed and tested what they
call 2 water repurificacion system—a
series of high-tech filters that can take
in recliimed water from che Norch
Cicy Planc and produce warer clean
enough to drink. Engineers have been
testing the procsss in a pilot facility in
the San Pasqual Vallev since 1993,
Repurificacion wiil allow the city to
reuse much more of its treared wacer.

“One of the disadvantages of recla-
marion is it’s very seasonal,” says
Schiesinger. “Some days we have
intense Sunta Ana heat and our
demands for irrigation are very high.
When it’s raining, we have zero
demand for irrigation. But the plant is
always churning out treated water.”

The city rurns thar negative into a
positive. When the irrigation demand
is below peak, the repurified water is
sent into a drinking-wacer reservoir,
Wichour repurification, much of the
warer treaced at North City during
those times of low irrigation demand
would be shunted back to Point Loma
and discharged into the ocean.

The idea of recycling sewage into
drinking water is not so radical as ic
sounds. “We're drinking weated waste-
water right naw,” Schlesinger points
out. “The Colorado River has 187
wastewater plants discharging inco it
upstream.” The same is true alf over
the United Scares and indeed anywhere
in the world with developed sewage
systems. If you live downstream of
almost anywhere, your tap water has
a checkered past.

“You have to apprecizte that in most
parts of the country there are wastewarer
discharges into a river, and che water is
used downstream for another city's
warer supply,” says consulting engineer
Thomas Richardson of Montgomery
Warson, Inc. In engineer’s parlance, this
process is called “incidental recharge.”

The uniqueness of the new project
lies in the key differences berween San
Diego's planned repurificacion project
and the incidental recharge that takes
place all over the world. The repurified
water will be much cleaner chan conven-
tionally treared cffluent. And instead
of being discharged downstream, the





[image: image12.png]repurified water will be pumped
uphill inco a drinking water reservoir.
Most unusual of all, the whole process
is being broughc to the public’s atention
in 2 way wastewater issues seldom are.
“Water repurification is really noc
a technical issue: it's a public relacions
issue.” savs Schlesinger. *If you go
down to the man on the streer and sk
if he'd like to drink sewage. the reac-

’ Bus far these
people we've been able to educate, the
response has been very pusitive.” The
ciry is doing 4 fot of educational our-
reach, trving to explain to residents
0w the svstem works.

Richardsan has been in charge of
testing the efficiency of the pilor water

repurificarion system since 1994, He
and his colleagues have deliberarely
“aded incoming sewags with viruses
and bacteria and then checked 1o see
that the pathogens were removed by
the repurification process, Tae systern
uses 3 series of fileration and disinfection
processes o ensure that the created
water will be safe. Some of the steps
are redundant, bue chacs the poinc.
“The public health agencies like to see
multiple barriers of proceezion, so that
if for some reason one filter doesn’t
work as it is designed to do. there's a
safery net,” explains Richardson.

In conventional creaemen plants,
natural processes are used 1o clean
wastewater. But San Diego’s repurifi-
Qanion svstem wses sophisticaced rech-
feieg that sometimes turns nature on
its feac. The workhorse of the system
1s 2 reverse osmosis (RO) firration
process. [n nature. warer flows across a
membrane—che wall of a skin cell, for
instancz—from a less concentrated
solution into a more concentrated one.
In reverse osmosis, high pressure is
used to force water through a many-
factured membrane. leaving saics,
microbes. and other pollutanes behind.

“If you imagine that the holes in a
RO membrane are che size of a softball,
a water molecule would be the size of
a baseball and would just fic through.”
savs Schlesinger. “A virus would be
about the size of an 18-wheeler tractor-
trailer cruck. A protozoz would be

about the size of an Egyprian pyramid.
and 3 crvprospiridium bacceria sbout
the size of Moune Se. Helens. These
pathagens aren’s going to pass chrough
che membrane.”

stem also uses ion

Sun Diego’s »
exchangers to remove nitrogen com-
pounds from the water and an ozone
disinfecrion process w0 muke doublr
sure that no pathogens surrive the
Srestment process.

All chis s expensive, ver the repuriri
cation process will save the i moner:
“Public health is parsmount.” says
Schiesinger. “bur the project maies

cconomic sease aiso. If vou look ar wha
imported water will cost in the tuture.
and if vou consider ail the wasewarer
management benetits tn terms of
dollars. repurified warer hecomes

2vith other water supplies.”

Alot of people seem 10 agree wirh
him. Enginesrs trom Auscralia, New
Zzaland. lraly: Canada. Mexico. and
Hongiong have all come to San Diego
to check our che pilot repusification
project. If all zoes us scheduled. San
Diego will begin construcion of 2
full-scale repurification planc in 1999,
and it will go into operation in 2001.
Bur even chis won't solve all of the
city’s water problems. Repurificarion is
expected o meer about 10-135 percenc
of San Diego’s projected warer deficic.
Tewill still be necessary to conserve in
every way passible—retrofirting wich
low-flush soiless is a priorin—and o
look for other fururs
such as desaiinizarion of seawaer,

In the meantime, Schlesinger and
his emplovess are escorting repurters to
the pilor plant wheze thev can volunteer
0 take 1 blind taste test comparing
San Diego tap water to repurified
sewage. Like most people who trv ic. 2
reporter from 1 local television news
show preterred the repurified s,
She wrned to the camera with 1
shocked expression. “It really does
aste berrer.” she said. “Honest.”

ater sourcas

Saaron Levy is un environmental writer
who lives in Norshern Culifornia. Toe
water she drinks qushes down from the
Stucta- Trevizs .
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Pen-shaped device purifies water
Is the pen mightier than the microbe? That's the question
Mark D. Sobsey sought to answer for Miox Corp. in Albuquerque.
The firm, which specializes in large-scale water-purification
technology, asked Sobsey’s research team at the Univer-
sity of North Carolina at Chapel Hill to evaluate whether its
new battery-powered, pen-
shaped device can quickty
rid water of harmful bac-
teria, viruses, and other mi-
crobes. Miox hopes the
simple, lightweight instru-
ment will prove useful to
soldiers, campers, interna-
tional travelers, disaster

Portable water-purification device victims, and anyone else

alongside a ballpoint pen. needing to clean up their
drinking water.

Sobsey and his colleagues have found that the pen lives up
to its billing, at least in initial tests. The device is simple to use:
A small amount of water poured into the top dissoives a sait
tablet to produce brine, A twist of the pen sends electricity
through the solution, creating highly reactive molecules called
mixed oxidants. The user then pours the activated brine into a
liter or two of water.

Sobsey's group tested Miox's device on water that they had
seeded with various disease-causing microbes. Without chang-
ing the water's taste or odor, a drawback of disinfection with
chlorine, the mixed oxidants destroyed 99.99 percent of bacte-
ria and viruses in 10 minutes. “Basically, everything we put in
there is obliterated,” says Maren E. Anderson, one of Sobsey's
colleagues.

Although it took about 90 minutes, the mixed oxidants also
largely purged the water of chlorine-resistant Cryptosporidi-
um parvum. This parasite, which gained public attention in
1993 when it infected hundreds of thousands of people in Mil-
waukee through their drinking water, can cause severe diar-
rhea and even kill immune-compromised people.

To gauge how Miox's instrument will work in the field, Sab-
sey's team will next test the purification devices on water sam-
ples that vary in qualities such as acidity and particulate mat-
ter. The investigators also hope to characterize the mixed
oxidants that are so lethal to the microbes. “We don't yet know
the active species,” says Anderson. LT

Bacteria give carpet a nasty smell
Imagine buying new carpeting only to find that it smells like ;
cat urine. This happens far more often than carpet manufac-
turers wouid like to admit. “It’s a problem they're very aware |
of.” says James L. Joyce of Calgon Corp. in Pittsburgh. H
In fact, some of those carpet makers asked Joyce and his Cal-
gon colleague Jodi L. Martin to ascertain the cause of the un-
pleasant odor. One hypothesis held that chemicals used in mak-
ing carpeting created the smell, while another snggested that
microbes contaminating the carpet were the culprits. The com- .
position of carpet backing provides an ideal environment for |
bacteria, Joyce and Martin note. i
The investigators procured samples of new carpeting
plagued by the cat-urine aroma. as well as samples judged
odorfree. When they analyzed the carpeting for microbial con-
tamination, they found that almost all the smelly samples con-
tained bacteria that make a compound called butyric acid.
While people perceive this acid in different ways. many report
it has a smell similar to urine. says Joyce. He and Martin pian
to more fully characterize the odor-causing germs and develop
countermeasures. Their company already sells some bacteria-
killing agents to the carpet industry. —JT
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[image: image14.png]‘Waterborne diseases, such as crypto~
sporidiosis. cause many cases of seri-
ous illness in the United States annu-
ally. Water quality is regulated by a
complex system of federal and state
legal provisions and agencies, which
has been poorly studied.

The authors surveyed state and
territorial agencies responsible for
water quality about their laws, regula-
tions, policies, and practices related to
water quality and surveillance of
cryptosporidiosis related to drinking

this commentary they review
elopment and current status of
fed®ral drinking water reguiations.
identify conflicts or gaps in legal au-
thority between federal agencies and
state and territorial agencies, and de-
scribe court-imposed limitations on
federal authority with regard to regula-
tion of water quality.

Recommendations are made for
government actions that would increase
the efficiency of efforts to ensure water
quality; protect watersheds; strengthen
waterbome disease surveiflance; and
protect the health of valnerable popula
tions. (4m J Public Health. 2000;90:
847-853)

Commentaries

Water Quality Laws and Waterborne
Diseases: Cryptosporidium and Other

Emerging Pathogens

Lawrence O. Gostin. ID, LLD{Hon). Zita Lazzarini. JD. MPH, Veria S. Neslund. JD.

and Michael T. Osterhoim. PhD. MPH

In 1993. national attention focused on
the waterborne risks of Criptosporidium
parvon.’ a relatively new human pathogen
that is capable of causing life-threatening ill-
ness in persons with HIVAIDS.** Major
outbreaks of cryptosporidiosis associated
with drinking water in that yvear sickened
more than 400000 persons in Milwaukee.
Wis, and thousands more in Las Vegas.
Nev™ In 1993 and 1994 the Centers for Dis-
ease Control and Prevention (CDC) linked
71% of waterborne disease outbreaks in
those years to 2 pathogens. Giardia lamblia
and Cryprosporidium.* R

As an emerging pathogen,” Cripro-
sporidium posed significant challenges to
public health and water authorities. Cripio-
sporidium was highly prevalent in untreated
source water.? it caused substantial out-
breaks of serious illness.® and existing water
testing and treatment methods failed to reli-
ably detect’ or remove it.’ Additionally. re-
sponding to cryptosporidiosis outbreaks
strained the existing public health infra-
structure. requiring both effective surveil-
lance and case investigations. since crypto-
sporidiosis had been linked to drinking
water.” recreational water,""* food"* per-
son-to-person contact,'® and contact with
farm animals.'™'® Researchers now know
much more about Criprosporidium than
they did in 1993 and 1994. At that time, lit-
tle consensus existed on the magnitude of
risk posed by very low concentrations.’
More recent data, however. suggest that
even low doses can lead to infection and ill-
ness in healthy volunteers.”*

Although Criprosporidium is only one
among many pathogens annually causing
outbreaks of drinking water—associated dis-
ease and serious illness. its emergence has in-
fluenced federal and state pelicy-making
since the mid-1990s. Public anxiety over
Cryptosporidium motivated significant fed-
eral and state activity to learn more about the

pathogen and examine the adequacy of cur-
rent water quality regulations. even as the
number of drinking water-associated out-
breaks adributzble to Criprosporidium de-
creased in 1995 and 1996."" the most recent
vears for which complete data are available,
and the risk to persons with HIV/AIDS de-
clined with the mcreased use of highly active
antiretroviral therapy. ™

Although major outbreaks of illness.
such as occurred in Milwaukee. draw signifi-
cant public and scientific attention to the
probiem of waterborne disease. traditional
disease reporting greatly underestimates the
burden of epidemic and endemic diarrheal
disease caused by food™ drinking water, and
recreational water.” Cases of gastrointestinal
illnesses, from mild to severe, may number
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Hopkins Program on Law and Public Health,
Washington, DC. Zita Lazzarini is with the School
of Medicine and the Program in Medical Humani-
ties. Health Law and Ethics. University of Con-
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the General Counsel of Health and Human Ser-
vices. The views expressed herein are those of the
authors and do not necessarily reflect the official
policy of the US Department of Health and Human
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more than 300 million per year in the United
States.” The need for law and policy reform
is surpassed only by the need for resources
to improve the safety of the nation’s drinking
water, The Environmental Protection Agency
(EPA) estimates that $12.1 billion is required
immediately to meet health-based standards
for waler systems, primarily to protect water
supplies from microbiological contami-
nants. The agency estimates that over the
next 20 years, $138.4 billion will be needed
to replace or upgrade the drinking water in-
frastructure.” In this commentary we exam-
ine the overall status of state water quality
regulation, using Cryprosporidium 1o illus-
trate the difficulties posed by emerging and
reemerging pathogens.

Methods

A national survey of drinking water
quality laws and regulations was conducted
between 1995 and 1997, with an update in
1998. Members of the Council of State and
Territorial Epidemiologists were the origina
respondents; they identified the appropriate
siate agencies responsible for water quality,
and the survey instrument was forwarded to
these agencies. The survey instrument asked
for written responses, as well as original doc-
umentation or citation for the legal provisions.
The state and territorial epiderniotogists often
provided information about reportable dis-
eases (cryptosporidiosis) directly.

We report results from all 50 states,
the District of Columbia, Puerto Rico, and
5 territories. (A table showing the full resuits
is available at hap://www.commed.uchc.
edwmedicalhumanities/lazzarini/erypto_
tablel.htm or from the corresponding au-
thor.) Here we anatyze the results of the sur-
vey for apparent conflicts and gaps in legal
authority reevant to public health practice,
identify legal limitations imposed by courts,
and suggest areas for state or federal action.
Owing 1o space constraints, we consider
only issues related to waterborne infectious
diseases and not those posed by most chem-
ical contaminants.

Results

Federal Regularion of Public Drinking
Water Quality

In 1974, Congress enacted the Safe
Drinking Water Act (SDWA)™ which autho-
rizes the EPA 1o promulgate health-based
drinking water standards ™ Under the SOWA.
1ap water from public water sysiems must
meet national primary drinking water regula-
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tions that prescribe maximum contaminant
levels (MCLs) for physical, chemical, biolog-
ical, and radiological substances in drinking
water supplies. States must use the best avail-
able technology and treatment techniques
that are economically and technologically
feasible.

The SDWA has been both influential
and insufficient.* The EPA was slow to im-
plement its provisions. By the time the
SDWA was amended in 1986, the EPA had
set MCLs for only 23 contaminants and had
failed to prescribe any treatment tech-
niques. In addition, many states received
variances and exemptions under the SDWA,
which detayed compliance with the national
standards. As a result. a majority of public
water systems did not meet minimal na-
tional standards.”'

In an effort to facilitate implementation
and improve national compiiance. Congress
amended the SDWA in 1986 and again in
1996. The 1996 amendments repealed an ear-
lier mandate that the EPA regulate 25 conta-
minants every 3 years because it did not per-
mit scientific judgment to separate reai from
perceived risks. Instead, the EPA is now re-
quired to consult with the scientific commu-
aity, periodically publish a list of potentially
hazardous contaminants, and creatc a conta-
minant occurrence database. In addition. the
EPA must, every § years. select no fewer than
5 contaminants from the list and. after notice
and public comment, decide whether to regu-
late them *2 Regulatory decisions must rely
on the best available scientific practices,
peer-reviewed studies. and the nature and ex-
1ent of the pubtic health risk.

The EPA faced a dilemma in promulgat-
ing regulations under the SDWA to reduce
microbial contaminants in treated water, be- ;
cause many of the chemical disinfe
used to inactivate microbes also
tial cancer risks associated with fon)
consumption. ™ Thus, there is often a trade-
off between risks posed by the contaminants
and thosc posed by the disinfectants. The fol-
lowing EPA rules sought a balanced resolu-
tion of these issues.

The Surface Water Treatment Rule,”
promulgated in 1989, set disinfection re-
quirements, filtration criteria, and new
MCL goals for many organisms that caus¢
waterborne diseases (including Giardia
lamblia, Legionella, viruses, and hetero-
trophic bacteria). It also set limits on water
turbidity (a measure of suspended particles
in water) as part of the criteria for filtradon
and measurement of filtration performance.
The Total Coliform Rule (TCR),” issued
the same year, set MCLs for coliforms
(common bacteria traditionally used by
health and water officials as indicators of
contamination}.

The Information Collection Rule (ICR)”
mandated collection of data on water quality,
specific microbiologic contaminants, disin-
fectants. and disinfection byproducts from
1996 through 1998." For the first time, the
ICR specifically required the tes
source water—and under some c,
stances, finished water—for Cryptos)
ium. Scientists have questioned the value of
ICR data on Cryptosporidium, owing to
technical problems and unretiable testing
methods.'

Water Deflnitions Lsed by State and Federal Water Authorities

drinking water.

requirements.

cantamination than surface water.

Source wateris the untreated and unfiltered water in rivers, streams. lakes, and aquifers
trom which water utifities draw water to be treated, filtered, and tested to produce

Finished water is waler leaving the plant and ready 10 be used by consumers after being
coliected. treated, and. usually. filtered by a water utifity.

Surface water inciudes water from lakes, streams, rivers. and surtace springs. It is
vulnerable to contamination by a variety of human. animal, and industrial sources and
therefore has been subject to some of the most stringent testing and treatment

Grounawater comes from aquifers deep underground and is less susceptible to

Groungwaler under the direct influerice of surface water is water in aquifers that may be
aftectsd or contaminated by surtace water. The EPA mandates more stringent testing,
treatment, and filtration requirements for groundwater under the direct influence of
surface water than for groundwater alone. The EPA requires water systems to
determine whether they are using groundwater under the direct influence of surface
water, in part through microscopic examination of water samples for ‘insect parts,
plant debris, rotifers. nematodes. protozea, and other material associated with the
surface or near surface environment” (Interim Enhanced Surface Water Treatment

: added Cryptosporidium oocysts to the Spectic protozoa included in the examinati

regimen.)

Rule, 63 Federal Register 69478~-69521, §9491 [December 16, 1998)). (The rule .
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[image: image17.png]The interim Eghanced Surface Water
‘Treatment Rule went into effect in February
1999.% The rule required more stringent stan-

for general filtration, sanitary surveys
ublic water systems using ground-
under the direct influence of surface
‘water, and enhanced record keeping. It also
set disinfectant benchmarks, a MCL goal for
Cryptosporidium of zero, and specific fil-
tration requirements for Cryprosporidium
oocysts. The Disinfectants and Disinfection
Byproducts Rule established MCL goals and
maximum residual disinfectant level goals
for several common disinfectants and disin-
fectant byproducts.

Limits on Federal Authority to Regulate
Drinking Water Quality

Although federal jurisdiction over drink-
ing water has expanded tremendously since
the SDWA was introduced in 1974, federal
authority to regulate state actions is not un-
limited. The web of regutations based on the
SDWA affects water quality and reguiatory
Systerns in every state, yet a trend in legal de-
cisions, dubbed “the new federalism.” has
chalienged the authority of the federal gov-
ernment. Our federalist system grants limited
powers to the federal government in areas tra-
ditionally governed by state law. including
water safety.
eral recent cases have overturned
federal laws or regulations on Tenth Amend-
ment grounds. " One case in particular de-
serves attention, because it deals with a chal-
lenge to federal drinking water regulations.
specifically lead-contaminated drinking
water in schools. In Acorn v Edwards," the
Fifth Circuit Court of Appeals held that spe-
cific provisions of the SDWA unconstitu-
tionally intruded on the states’ sovereignry
under the Tenth Amendment, because they
required the state to either implement a fed-
eral regulatory program or become subject to
civil liability. The importance of Acorn ex-
tends beyond its impact on drinking water
in schools. Acorn illustrates the potential
{imits on federal action to protect drinking
water.**™" Without federal drinking water
regulations, state provisions would still pro-
tect water in most states, but that protection
might be short-lived. States adopted existing
provisions to meet the minimum federal re-
quirements, and few states have established
higher standards. Other cases, which have
challenged the EPA’ rule-making authority
or processes under the SDWA on other
grognds, ™ illustrate both the broad discre-
1 grant to regulatory agencies in

ive decision making and the strin-
gent procedural requirements that courts
apply to agencies.”!

State Regulation of Public Drinking
Water Quality

Regulatory authority. Pursuant to the
SDWA, states may qualify for primary en-
forcement authority (“primacy”) for water
quality laws. In states with primacy, state law
grants 1 or more state agencies the authority
to implement and administer water quality
laws. In 15 states and 1 territory,” the state
health department has primary authority for
water supplies. Eavironmental protection of-
fices or agencics exercise primary authority
over water systems in 20 siates and 3 territo-

* Health and environmental departments
that are administratively combined or.that
share power have authority over water sup-
plies in 14 states and 2 territories. *

State law may also assign authority to
2 departments, each having primary author-
ity over a different type of drinking water
{Kentucky assigns authority to different de-
partments for private and public water sup-
plies). States may vest authority for water
quality in local governments or agencies
under certain conditions (¢.g., Arizona) or
for specific types of water systems (e.g.,
Michigan). In 2 jurisdictions that do not have
primacy—the District of Columbia and
Wyoming—the EPA directly reguiates pub-
lic water systems.

Testing and filbration in excess of federal
standards. With one exception. states and ter-
ritories do not require testing or monitoring
that exceeds the federal Surface Water Treat-
ment Rufe.** No state reported plans to test
for Cryptosporidium (except as required by
the ICR). Similarly, only one state’s filtration
regulations are more stringent than the fed-
eral rule.” Under the federal rule, pubiic
water systems that meet specific require-
ments, such as watershed protection, may be
exempt from filtering their treated water,”
States have the option of adopting or exciud-
ing the federal rule’s list of conditions neces-
sary to avoid filtration, called “filter avoid-
ance standards.” Thirty-one states, the District
of Columbia, and 1 territory®™ have adopted
the federal standards or have promulgated
similar filter avoidance siandards.

Reporting requirements. Most jurisdic-
tions have laws or regulations roquiring water
suppliers to notify the public or the depart-
ment that regulates the water supply in spe-
cific instances: when contamination or treat-
ment failures occur®® or when the suppiier
suspects a waterborne disease outbreak.®
Other jurisdictions may achieve the same re-
sults with more general legislation.®’

Mandatory reporting of crypiosporidio-
sis. In addition to requiring reporting by
water suppliers, 49 states® and Puerto Rico
require physicians or laboratories to report

cases of cryptosporidiosis, usually naming
the patient, to the state health department.

Watershed protection. Many states and
territories have instituted programs to protect
watershed areas, but the programs vary sub-
stantially. Nine states have comprehensive
watershed protection plans.®” These states
safeguard the watershed through a systematic
pian that includes tand use restrictions, site-
specific requirements, detailed reporting, and
inspections. Eleven states, the District of Co-
tumbia, and 2 territories™ require counties
and localities to develop watershed control
programs, Nine states and 1 territory®
tect the watershed through  serics of land
use restrictions in areas affecting watersheds.
‘Watershed protection commonly focuses on
household waste disposal, for example, by
regulating septic systems, cesspools, and
seepage pits. Some states combine regulation
of human waste with protection of water sup-
piies from contaminants particular to the
state. Alaska’s provisions address both hurnan
waste and contamination by petroleum fines.

Boil water advisories. Health or water of-
ficials who suspect contarnination of drinking
water rely on boil water advisories (BWAs) as
one of their key tools. Entities with the author-
nyw:ssunndrznmmteBWAwarybyqu-
diction. In 19 states,” state o local health de-
partments have the sole authority to issue an
advisory. In 17 states and 1 territory,” an envi-
ronmental protection office has sole authority
10 issue an advisory. Twelve states and 2 terri-
tories®® grant authority to both health depart-
ments and environmental protection offices.
‘Where the authority 10 issue a BWA is held by
more than one department or agency, some
states require the entities 10 issue a cooperative
BWA,; other states grant each department in-
dependent authority.

The law usually specifies which entity
may terminate a BWA, In at least | state,
however, the entity with the authority to init
ate an advisory lacks the power to terminate
it Ten states and | territory™ report some
method, formal or informal. for resolving dis-
agreements or conflicts of authority over ter-
mination of a BWA.

Criteria for issuing and terminating 2
BWA are not uniform. In 32 states, the Dis-
wrict of Columbia. and 4 territories,” the enti-
ties responsible for water quality exercise
broad discretion in determining the stan-
dards for issuing 2 BWA. In 10 states and
1 territory,™ departmental pokicy or guide-
lines specify eriteria for issuing a BWA. Fi-
nally, in 9 states and 3 territories,” policy-
makers use format legislative or regulatory
procedures to establish criteria for issuing a
BWA. Regardless of how these criteria are
set. their nature and specificity vary from ju-
risdiction to jurisdiction. For example, North






[image: image18.png]Carolina has no written criteria or procedures
for issuing a BWA in contrast, Maryland
has dewailed standards. particularly relating
to cryptosporidiosis (Maryland formulated a
Cryptosporidiosis Action Plan in 1996).

Other emergency measures. In 15 states
and 2 tertitories, the heads of the depart-
ments charged with regulating the state or
territorial water supply are expressly autho-
rized to grant injunctions against water sup-
pliers in cases of emergency or in situations
that threaten the public health. In 42 statcs,
the District of Columbia, and 4 territories,”
officials are authorized to take other mea-
sures when faced with noncompliance, gen-
eral health threats, or disease outbreaks.

Discussion

For much of this century, federal efforts
have focused on raising national drinking
water standards. Since 1974, the EPA. through
the SDWA, has crafied a detailed body of fed-
eral regulations that water systems rnust meet,
either through compliance with state laws or
by direct regulation. Substantial differences
remain, howevet, in state and local implemen-
tation of federal requirements. Although our
federalist systerm welcomes state experimen-
tation, the current system may hinder public
health efforis o prevent illness caused by
drinking water and to control waterborne
diseases. Even the EPA and the CDC may
be unaware of the proper authority in each
state to contact to distribute information or
collect data on waterborne disease outbreaks.
Some individual siates. however. have evolved
impressive statutory or reguiatory approaches
to controlling waterborne diseases, systems
that could serve as models for furure state or
federal action. Here we identify 9 problems
with existing drinking water regularion: dis-
cuss, where appropriaie. possible sute mod-
els: and make recommendations for future
action.

1. Federal provisions can provide uni-
formity for narional water quality provisions,
‘bt federal agencies are constrained by feder-
alism and by procedural requirements of the
rule-making process.

The federal judiciary can constrain fed-
cral agencies’ control over national water
quality. Recent cases suggest substantive limj-
tations on the power of the federal govern-
ment and its agencies to set uniform stan-
dards. Moreover. procedural requirements
impose costs and can delay federal response
to emerging problems, To withstand legal
challenges in the current climate favoring
states rights, reguiators must carefully adhere
10 constitutional and procedural requirements.

States often perceive federal standards as
a ceiling rather than a floor. Because federal
law sets minimum standards for water treat-
ment (testing, disinfection, and filtration),
states have little incentive to assume further
costs by supplementing those federal rules,
Many states have failed to attain federal safety
levels, and only a handful have exceeded fed-
eral roquirements. Although individuat water
utilities may set and maintain higher stan-
dards than required by state law, existing laws
‘provide no mechanisms t measure or enforce
more stringent conditions or inform con-
sumers of differences in utilities’ standards.

By coordinating federal. state, and local
identification of and response to waterborne
disease threats, the nation can better protect
the public health. Ideally, federal regulation
would set minimum standards, ensure a har-
monized approach, and provide valuable sci-
entific research. States would implement,
and exceed, federat standards on the basis of
local needs.

Recommendation: In promulgating
regulations, the EPA should provide states
with alternatives to meeting mandatory fed-
eral standards. The EPA should be meticu-
lous in providing states and other interested
parties with notice and should adhere to a
fair process for rule making. Federal initia-
tives should include adequate resources and
incemives for the states to set and maintain
high standards.

2. State laws do not provide clear au-
thority for water quality.

State law often apportions the responsi-
bility for the safety of drinking water to multi-
ple governmental agencies. Where 2 agencies
share joint responsibility, federal agencies or
other states may not be able to discern the
corTect agency 1o contact in case of a water-
borne disease emergency. Moreover. author-
ity may be so buried in state administrative
structure that divided authority leads to in-
trastate confusion or conflict. The law may
not clearly state which agency shouid take
the lead in response o an outbreak or how
disagreemenis between agency personnel
should be decided.

Recommendation: States should clanify
which entities have authority over water qual-
ity and ensure that an explicit method exists
for resalving conflicts of authority. In partic-
ular. states should specify which agencies
have the authority to issue BWAs and which
have the power to terminate BWAs. and they
should fuily articulate plans ta resolve any
differences.

3. State provisions lack clear criteria for
public heaith responses such as BRAs.

State provisions for issuing and termi-
nating BWAs may vest broad discretion in
health or water officials. describe critenia in

considerable detail, or adopt an intermediate’
position. Some discretion permits flexibilityy
quick response, and utilization of the
scientific and epidemiologic methods

idence. Discretionary power without
guidance, however, can lead to incons
decision making, reaction to media or public
pressure without scientific support, and poor
decisions by newly hired health or water offi-
cials who have not gained sufficient experi-
ence. Avoiding misuse of discretionary power
requires a regulatory scheme that establishes
a framework for applying good scientific and
epidemiologic practices and permits author-
ties to evaluate and respond 10 both known
and new threats to the public water supply.”®

The state of Hlinois has developed an ex-
cellens system of issuing BWAs that allows for
quick response to water emergencies as well as
adequate supervision over the decision mak-
ing. The Tllinois-EPA has the main authority to
issue BWAs, To mitigate the health effects of
water contamination, water supplicrs in Dii-
nois must give the public notice of a health
threat. In addition, the regulations require local
health departments 1o inform al food service
facilities what measures they must take to re-
main open whenever a BWA is issued.

Recommendation: To guide health offi-
cials without unduly limiting their ability to
respond to emerging pathogens, states should
set clear criteria for issuing BWAs.

4. Health and water officials lac}
cient scientific knowledge about the pi
lence of Cryptosporidium and other path-
ogens in source and finished water, as well as
the risks antribuiable to pathogens and those
atrributable 1o disinfectants and disinfection
bvproducts.

Effective water regulation is manifestly
complex and exists within a milieu of imper-
fect scientific knowiedge. Regulators rely on
filtration and chemical disinfectants in suffi-
cient concentrations to kill or inactivate dis-
ease-causing organisms. Some disinfectants
and disinfection byproducts. however, are toxic
and possibly carcinogenic. Data on the car-
cinogenic effects are conflicting. A mumber of
studies have found an association berween dis-
infection byproducts and specific cancers. in-
cluding cancers of the colon and bladder. ™™
Not ali studies have found the same associa-
tions, however, *** and methodological con-
straints may limit their genetalizability™

The history of the SDWA and its re-
peated amendments demonstrates the dif-
ficulty of designing and implementing on-
going prioritization of contaminants and
disinfectants for study and regulation. The
Enhanced Surface Water Treatment

5“
Rule represent the next step in a ni

the Disinfectant and Disinfection B:
effort 1o analyze and balance disparate risks.






[image: image19.png]Establishing the appropriate risk trade-off re-
quires careful scrutiny of scientific data and
consensus among different interests. Collect-

analyzing information to clarify spe-
ks demands resources that exceed
tly available to water and public

health authorities.

As other waterborne pathogens emerge
to cause human disease. water and public
health authorities will face similar problems—
identifying the pathogen. documenting its
spread through drinking water. developing
accurate monitoring systems, establishing
effective disinfection or filtration methods,
and weighing trade-offs among competing
health risks.

Recommendation: The ICR seeks to
provide scientific data on risks. but federal
ang state health officials must engage in. and
fund. research to provide a stronger scientific
foundation for drinking water regulation
This will require resources dedicated for
these purposes. The EPA and the states
should immediately begin providing re-
sources t0 support monitoring; conducting
heightened disease surveillance and appro-
priate epidemiologic studies; evaluating stan-
dards: and researching effective prevention.
treamment. and control of microbial contami-
nants capable of causing significant iliness or
death. The EPA should also support contin-

g h on, and regulation of, disinfec-
disinfection byproducts.
Wimproved monitoring capacin and

subsequent detection of contaminants, in-
cluding waterborne pathogens, may lead 10
inordinate public concern and increased so-
cial and economic costs.

The ICR produced extensive data on con-
taminants in drinking wat:r with the potential
10 cause human illness.* However, the signif-
icance of these datz and the actual level of
risk posed by many contarninants remain un-
known. In the absence of clear scientific data,
regulators must balance competing risks. A
decision to aggressively prevent and respond
10 low levels of Crypiosporidium oocysts in
drinking water may lead to heightened public
concern. unnecessary BWAs, and substantial
social. economic, and human costs*®!

Recommendation; The EPA and states
should carefully analyze the data from moni-
toring and surveillance systems to determine
their public health significance. Until labora-
tory dstection methods improve significantly,
states should avoid issuing BWAs based on
detection of Cryprosporidium oocysts alone.
absent a demonstrable health threat or other
indicators of risk.

QSM: lack adequate surveitlance
e surveillance and investigation

provide a crucial link in prevention of water-
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borne diseases. Surveillance permits timely
investigation to identify the agent of disease.
endemic cases. outbreaks. and treatment
deficiencies. National systems of tracking
existing and emerging diseases largely de-
pend on voluntary state reporting of cases
to the CDC. States usually require reporting
through their communicable disease control
laws or disease-specific statutes. The major-
ity mow mandate reporting of cryptosporidio-
sis. However. until health officials identify a
pathogen as posing a potential public health
threat. state provisions do not require report-
ing. Consequently. reporting of emerging dis-
eases, including cryptosporidiosis. usually
lags behind their actual occurrence. This lag
may cause delays in identifving outbreaks,
and it hampers national efforts o estimate the
disease burden of emerging pathogens and
limits coordinated actions to prevent future
outbreaks and reduce endemic cases. Even
where reporting is mandated. many states
lack adequate resources to conduct even
basic effective surveiilance. investigation.
and identification of waterborne or food-
borne ilinesses.

Some states have adopted other means
of surveillance to enhance health officials’
ability to identify outbreaks of waterborne
disease. including cryptosporidiosis.*
Maryland includes reporting of outbreaks
in nursing homes and communities with
significant populations of immunosup-
pressed individuals. Others have experi-
mented with monitoring sales of antidiar-
rheal medications.

Recommendation: States should de-
velop and support adequate public health in-
frastructure for all disease surveiliance. The
system should permit timely reporting, inves-
tigation. and identification of pathogens. and
the means to implement effective public
health responses to specific threats. Specifi-
cally, states should designate as reportable
under state law illnesses caused by important
waterborne pathogens such as Cryprosporid-
ium, Norwalk virus, and other emerging
pathogens: develop methods of active. as well
as passive. surveillance: educate physicians
about stool sample testing: train physicians 1o
consider Criprosporidium as part of differen-
tial diagnosis of diarrhea: and evatuate inno-
vative measures to enhance existing surveil-
lance systéms. including monitoring of
specific health care facilities (e.g.. nursing
homes, emergency rooms, and heaith mainte-
nance organizations) for complaints of diar-
rheal disease. adopting those that show
promise.

7. Local health officials need effective
evaluations of possible public health risks.

Local health and water officials are
usually the first to deal with reports of pos-

sible waterborne disease outbreaks, weather
emergencies. or treatment failures that may
lead to contamination of public drinking
water supplies. They may need access to ex-
pens who are well versed in the epidemiol-
ogy of specific waterborne diseases. They
aiso need support in gathering data, investi-
gating cases. and evaluating risks. If the
local public health response is well planned,
officials sa\: time and resources during an
outbreak.**

Recommendation: Communities should
establish advisory groups. well versed in the
risks of Criprosporidium and other water-
borne infections. that can be quickly acti-
vated to evaluate data on potential public
health risks. States. through law or regula-
tion. should establish and suppart local advi.
sory groups or task forces specifically
charged with preventing and resuondmz o
waterborne disease outbreaks.™'

8. Regulations often neglect watershed
protection.

Idealiy. drinking water protection should
focus on raising the quality of source water.
rather than increasing the sophistication of
treatment and testing techniques for fin-
ished water.* Many states lack comprehen-
sive watershed contro! programs that ac-
count for both human and wildlife-related
contamination. New Hampshire, in contrast,
exemplifies a well-developed program. To
maximize protection of the water supply,
New Hampshire has identified more than
50 specific geographic areas of the state and
has developed watershed control measures
for each area. Although it is time-consum-
ing to formulate such detailed and specific
regulations. they can have long-term bene-
fits. Area-specific characteristics of a wa-
tershed tend to go undetected or unnoticed
in a more general watershed control pro-
gram. However, even watershed protection
cannot climinate waterborne pathogens
from source water, since recent data suggest
that wildlife may contribute to waterborne
disease outbreaks.

Recommendarion: States should design
and adopt comprehensive watershed protec-
tion plans. Such plans would account for
tand use. construction limitations. and in-
dustrial provisions. These plans shouid take
full advantage of federal funding proprams
o protect groundwater and foster other
measures to facilitate compliance by small
systems.

9. Vulnerable populations may be at
heightened risk even in nonoutbreak settings.

Current scientific data suggest that vul-
nerable populations are at increased risk of
becoming seriously ill from cryptosporidio-
sis and other waterborne discases.””* al.
though the precise risk remains difficult to
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[image: image20.png]estimate. The traditional public health re-
sponse to possible outbreaks, however, often
does oot distinguish between immune-com-
petent and vulnerable populations—BWAs
are issued, if at all, for all consumers of the
water supply. In the case of Cryprosporid-
ium, however, health authorities and water
officials have worked together to develop ed-
ucational materials specifically for immuno-
compromised persons and physicians to ad-
dress additional protective measures they
might take.?'

Recommendation.: Health departments
should educare physicians and patients
about potentiai risks and instruct them in
measures to prevent infection from water
and foodborne pathogens.'**' Moreover,
health officials should issue special health
wammings to specific populations when epi-
demiologic or water quality data suggest
heightened nisk.

Conclusion

The drinking water supply in the United
States cannot be taken for granted. Water-
borne disease outbreaks have occurred in
major American cities. Epidemiotogic re-
ports demonstrate the large burden on health
of waterborne diseases.” Improved science
and surveiflance, systematic regulation based
on the best scientific evidence. and adequate
resources are sorely needed o build and main-
tain a safe drinking water infrastructure in the
21stcenmry™
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