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prob em-extfeme water pollution

he hazy dawn linits river to sky on the banks ofrhe hoty can-
ges dver inVaranasi. Even at sunrise, the ci\t a.i mjle wa-
terfiont bustles. Bathers brush their teeth, soap ihenNelves,
and s.rub ,heir  chi ldren. LFbion" wa. l ,  ldund").  gar lFr u"t-
Ier  and sco,r  drs lps.  \4en s$ im and .oun8p on Sloi  ' ,s . ;psthat descend into the canges). Black noses and curving
horns betraythe presence ofsubmersed rvater buffalo.

WomeD in briSht saris gather in sroups or wirh their
'ami l ip"  a l  |  ,F warc-t  edge. t  p 'o 60.000 pi  gr ims jo,r f l re)
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to this saued, 3,ooo-year-old city fion amss India each
day. They sculpt alta$ in slick, $ay mud, making offerings
offlowers and candles. They pour Gmges wat€r prayj take a
saoamental sip and immerse themselves in the turbid d\€r
for spiritual hea.lin&

Ai the "buning ghats," nam€s consume the bodies ofthe
dead: Hindus betieve casting their r€mains into t}le canges
guides their souls to heaven. To them, t}lis iver ir the moth-
er soddess, Ganga Ma, vho washes away hunanityk sins.

Four hu red mitlion p€ople rcly on the Ganges water-
shed for drinking water includins Varanadt 1.6 million
residents. But along its 1,56o-mite journey lrom th€ Hima,
layas to the Bay ofBensal, the iver absorbs raw sevase from
u6 cities. Waste has turned these wateE into a highvay for
yiruses and bacteda. includins deadU dysentery-causina
microbes like t ,oli Ot57 and Sntsela, and those that cause
cholera, h€patitis A, and tFhoid fever. Last year the Indian
rolrrnmentpledged $4 bilionfor ver clea Dtost€mthe
tide of wateft orne disease.

But the problem of envircnmenial water pollution ex-
tends far beyond the Ganses. Municipal waste, pesticid€s,
aDd iDdustrial ch€micals foul Mte.ways and drinking water
acmss t}le globe, with the worst pollution concentrated in
de\€loping countries. ff lDdiat waterways are rhe dubious
poster children for sewage, then Chinak waters ta.ke rhat
role for toxic chemicals. Municipal *?ste is a.lso a se!€re
Foblem in China, but three decades of meteoric indusfial
sio{th have laced lakes ard riv€rc with a witches'brcw of
chemicals. Some Chinese waiers are now among the most
poluted on Earth.

Therc are few statistics on global health impacts from
waterborne chenical exposur€s, but ihere is data on fecat
contamination. Diarhea is the secondlary€st killer of
chitdr€n under fve, causinS about t.5 million deaths annu-
aly, says E c Mintz, u epidemiologist at the U.S. Certers
for Disease Contol md Prev€ntion. lndia tops that tist.
Mintz notes that the younSer the child, the greater their
risk of life-tlreatetring dehydration. Unsafe drinking
water, saDitation, and poor hygiene e almost always to
blame. In 2006, nearly one billion people lacked access to
'improved" d nkins water (from a municipal wai€r supply
or a deep-dug wel), accordins to the World Health O.8ani
zation (WHO). Another 2.5 billion lived iD homes without
a toilet.

PROBLEMSONA HOLY RIVER
Year rourd, children stream th.oush the emergency room at
VaraDasit Sir Sundar Lal Hospital with iln€ss€s that can be
directt attributed to use of contaminated watet says DL
Ashok Kumar, a pediatrician. They arc treated-and quickly
re-iDfected. "As a result, most of th€s€ children also have
concomitant malnutrition, which further *€akens tlrcir
immuniw and males them wlnerabl€ to morc frequent
and swere episodes ol diarrhea," he says. They also cary
waterborne iniestinal parasites like $yptosporidium ud
giadia, which further stunt their growrh and de\€lopment.
For mdy families, costs are prohibitive, so children dont
get proper m€dical care-or come too late. >



One ofihe GaDgest mostvocal protectors isVeer Bhadra
Mishra, a 7o-year-old Brahnin civil ensineer and priest of
Varanasit secondlargest temple. In 1982, he founded the
saDkat Mochan Foundation (SMF; Sankat Mocban means
"delivere. ffom troubles") \'ilh colleagues from Banaras
Hindu University. Their goal was to foster awareness about
ihe causes oi Ganges polluiion-and to act as gual.dians,
t€chnical advisers and activists to spark ver cleaDup.

Varanasi generat€s over 80 million gallons of scs'age
daily. "The whole ciiyt nightsoil is coming to the river," says
N4rshra.  Outpul .ont inue. to r ise wi tb thp bu r€,eon inr  popu-
lation and many of the 33 outflows aloDg the city waterfront
are adjaceni to the busiest ghats. "If public health is the is-
sue, point source pollution from unnrated seNage is over 90
percent ofthe problem," he says.

A lab run by SMF has monitored river rvater quality
since 1993- Downriver, concentations of bacteria that in-
dicate fecal contamination sometines top 1.5 million in a
loo-milliliter test tube of watel In the U.S., beaches are
closed whcn concentrations reach 2o0.

Sarai Mohana, one of many "unpian ned viltages" down
stream, is ground zero for Varanasi's sewage crisis.ltlies at
tbe conlluence ofthe Varuda Rii€r, where black, stlnking
water pours into the Ganges and mcthane bL rbtes rise from '
the sediment. NopilSrims come here: the lillage is home to
some ofvaranasit poorest citizens and the river is utilitarian.
Makeshift housing and crop fietds dot the shoreline where
cows and buffaloes graze or bathe. Fishermen cast their nets

IV]OVES TOWARD CLEANUP
Mishm has been trying to bring cheap, algae based sewage
treatment to lndia since 1994. This "advanc€d integrated
wastewater pord system" (AIWPS), developed by University
of California Berkeley engineers William Oswald and Bailey
Green, has been used iD Califomia for 4:! yearc. Treated wa
ter meets stringent state standards for irrigation, discharge
into a dver, or for processing into ctean drinking water.

over 45 days, sewage cycles through an engineered nat-
urzl system ihat mimics how nature deals with saste, says
creen. I! a series of four ponds, bacteria, al8ae, and sun-
lisht ferment and break doM sludse and pu i' the water,
remo! ins99.999perceir  o i lpca col ' iornbacrer ia.

In February 2009, Prime Minister Manmohan Sinsh
named Ganges cteanup a nation-wide priority, creatins the
nelv National Ganga River Basin Authority. The goverD-
ment committed $.! billion to stop the flow of Naste into
the Ganges by 2020, including a qjr biltidn World Bank loan.
Some of that money will explore alternative technologies.
Funding has been approled for a small-scale denonstE-
tion AIWPS plant capable ofhandlins 1o million sallons of
waste per dan Green: conpany, California-based Golwa-
ter,Inc., and SMFsubmitted a detailed project desisn to the
gol€rnmenr in February. The plant could be up and Nnnins
by 201r, Green says.

If approved, it iroutd take another five years to desisn
and build a second, larger AIWPS plantjust below the city.
This energy-efffcient plant will be fed by a new sealed,

nearby, one ofthem.
35-year-old Nakharu
Sahani lives in Sarai
Mohana. His family
eats fish every da)',
but they doDt drink
fron the Ganges.
"Howcouldwe drink

He and other
residents lack both
sewerage and a piped,
treated dinking water srpply. They drarv fotrl-smelling,
discolored water that sonetines squirns with threadlike
worms from hand-pumped welis.

Sarai Mohana lvas included in the only publiskd siudy
on publ ic Jse oi thF Cdnres and heahh. Srprp Hamnpr.  a mi-
crobiologist from Montana State Universitt inteNiewed 10.!
lamilies at four locatioDs aloDg ihe re iD 2004. "Though it
was a small sampling, this study demonstraied avery hi8h
incidence of \raterborne disease,"he says.

Socio-c.ononic faciorc influence infection rales. At
morc affluent sites upstream \rhere people have indoor
plumbrng. rhp u, lp|borne r l lnF'  m,e ovcr .he pre\  iou5
year was 3a percent. Sarai Mohana had ago percent i11-
ness rate.

"IF PUBLIC HEALTH IS THE ISSUE.
POINT-SOURCE POLLUTION FROM

UNTREATED SEWAGE IS OVER
90 PERCENT OF THE PROBLEM."

Veer Bhadra lvlishra

gravity-d ven interceptor sewer system that ilows down-
hill, requirins less electricity. It could handle the entire

In l9s5,Mishratbattletoclean up rhe Gangeshelped at,
traci the attention of Raji! Gandhi, rvho taunched the Ganga
Aciion Plan (GAP). As part of that initiative, the gorern-
mert built a traditlonal wastewater treatment for Varanasi
usins what Green considers "co entional, energy-intens e
technotogy developed for cold climates." The systen is i11-
suited to the tropics: it requires continuous electricity itr a
country plagued by constant outages and when monsoon
rains Dverwhelm pumping stations, sewage never reaches
the treatment facility and gushes into the canges. The piaDt
treatsless than aquarierofthe current sewage output.
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/\ Veer Shadra Mishra has wo*ed tn€lessly to clean upthe
Gangesyet waterborne dlsease remains a dailyfact of life forthose
washing ln and drinkifgfmm the Creat river

Most importantly, the Focess fails to r€move pathogenic
o.ganisms that end up back in the river. Local farm€$ also
use "tr€ated" eflluent to irrigate crop ffelds, contaninating
nearby shallow tube weils.

According to a gov€rnment audit reporr, cAP spenr an
estimated $2oo miltion (got $ore npees) between 1991
and 2ooo. For years, officials argued they had met cAp
obje.tives despite empiricat evidence that ihe Gang€s
srows ever-more polluted. "To put it simplr the ptan failed,"
Mislra says. "Th" flver has never been close ro healrhy."

In 1997 SMI's proposal for constmction ofan alga€ pond
system and gavity interceptor sewers was unanimously ap-
prov€d by the city. After the state aovernment scutrled the
plan, a subsequent lawsuit languished in rhe highest courr

Until nev infrdtructure is built, the 40 percenr of Indiat
population that lives in the canges rirer basin witl be exposed
to wat€rborne pathogens. Many will get sick; some will di€.
In-home solutions tike water fflt€rs, singledose chlorination
and llv disinfection could act as tempomry band-aids io pu
r i8dr inkinswarer.  But the onl)  way ro.urb rhe rran"mFsion
ofwaterborne disede is through effective sewage trearment
and access to dem drinking water, says Mish.a. "1.rve have
ldndFd on rhe moon and cannor do rhis?" he asls.  .

THE RED-BROWN YELLOW RIVER
Northwest across Asia lies another dirty "Mother River,"
the Yellow River that once cradled Chinese civilization
and renains the countryl spiritual home today. It snakes
through 3,ooo miles ofmountains, plains, and farmland,
past dams, factories and cities belore emptyiry into the
Bohai Sea. Some years, th€ mouih of the river runs dry.
Though rao milion rely on it for water, cerain sections
run brown or red, and thrce-fffths oftlE river isrooroxr.
for human contact. And no wo e.: as of four years ago,
over hau of China's 2r,ooo chemical plants sai on the
banks ofthe Yeltow and Yanstze rivers.

In Liao&j iawan. a .mal l .  b lue-ol lar  and farm n8 com-
munity, residetrts unknowingly drank untreated Yetlow
River water for a few years. Their water reatment plant had
nalfunctioned ad pollutants concentrared when a new
dam l'as buili n€arby. Villagers were dying of mydad can-
cers: pancreatic, brain, siomach, and livel Public outcry led
by Grem Camet Bell, a local NGO, has sparked consrruction
of new treatment facilities.

Across th€ country three decades of double-digit €co-
nomic groeth have drained vers at the same time flooding
them with noxious chenicals. Unbridled rapid industrial
derelopment often has serious environmentat consequenc- >



Chem,(a po lut  on is a malor prob em for ChInas. vers.

es, inclnding carcinog€ns in the water, said Hisashi OAawa,
rhp WHo: w.r"rn Paci f .  reg oadlad\ i reron environn pi
tal healtL Despite billions of dollars spent on cleanup,lax
enforcement has left .!o pelcent of China's rivers trndrink-
able, according to a 2006 State Environmental Protection
Asency (SEPA) report.

But last February, the govenmeni unveiled new data.
With long ignored agricultural chemicals faciored in, water
quali\ rvas t\ric€ as bad as preliously reported.

Some 90 million Chinese one in 1.1 -must dink, bathe
in, or cook with water so noxious that the World Bankwarns
of potential "catastrophic consequences for future geneia-
tions." Hundreds of so-called 'tancer villages" clusier on
polluted shorelines. Some communities suffer staggering
rates ol spontaneous abortion, birth defects, diminished
IQs, and other rnaladies, says Dlizabeth Economy, director
ofAsiaStudies at the U.S. Councilon Foreign Relations.

The statistics make g m reading. The WHO estimates
that 22 percentofdeaths in China stemfrom.eprironmental

causes. A 2007 government report btamed alarmingjuDps
in cancer incidence on air md water pollution: 19 percent
in cities and 23 percent in ihe industrialized countryside.
Last year, a Fudan University study noted a serious public
health risk fron lead, mercury, chiomium, cadmium, and
arsenic. Ho$€ver, there is little hard data on health impacis.
"No systematic epidemiological studies have been conduct
ed provinslinks between industial potlutioD and disease,"
says Yok-shiu Lee, a UDiversity of Hong KoD€ urban plan-

FIGHTING BACK
With high nedical costs and felr practitioners in Nral ar-
eas, many patients dont get care or arc buried in debt. The
tovernmeDt is currently in the nidst of healih reforn.

Citizens are becoming acutely auare ofthe growing health
crisis. Headlines chronicle frequent industrial acc,uenLs, fts,
cancer villases, hundreds oflead poisonins cases, and nore.
Beginning in 1997 ihe State Council pushed the mostly-state-
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owned media io report on environmenial issues. But infor
mation gathering is often hanpered by local officiats vith
entrenched economic intercsts, and there is very liitle over
sight aDd nassive .orruption, says a health resedcher lvho
requested anonymity-

Information Dow spr€ads over the Internet, on blogs
andin chatrooms, though many people are still hesitant 1o
speak openly. In 2o06, formerjournalist Ma Jun built an on-
line water pollution map now consistinA of58,ooo records

Environmentt china Program, creen Anhui's California-

E\en shn conracr \v i rh ben?Fne LJn rr iggpr dnenia.
nervous system or repmductive damage,leukemia and oth
er ills. Over a hundred tons ofbenzene, aniline and nitro,
benzene spilled into the SonshuaRiverwhen apetrochemr
cal plant exptoded in Jilin Province in November 2005.
S:ncF lhe r i rcr  r_addl€c the Russixn oo-der.1he en,Lints
govemment cokr up caused international embafassment

aDd iniernal scandal. Xie Zhenhua, then-
head of Chinat environnental protection
agency stepped down and a vice-mayor
Wang Wei, committed sricide.

The disaster ibcused public attention
on the magnitude of the nation: water
pollution crisis. "The Chinese government
now sees water as their most imporrant
environmental issue,' says CEF director
JenDifer Thrne!. Laws have become nore
progressive, she says. She ticks off a list
of gains: stronger environmental impact
assessmeni laNs, mandatory .eporting of
industrial pollutioD levels, areate. public

OVBR TWO AND A HALF YEARS,
53 PEOPLE FROM QUIGANG-
AVILLAGE OF 2,OOO PEOPLE*
DIED OF CANCER, INCLUDING
ATODDLER.

on more than 3o,0oo domestic and foreign companies. His
Bejing-based Institute of Public and Environnental Affairs
compiles officjal statistics and grassroots monitodng into a
searchable database. This data has shmed a few nurqna-
tionals into leaniDs on their polluting Chinese suppliers.

About 3,ooo registercd environmental organizations
have sp.ung up since the firci was formed over a decade ago.
Today, NGOS are activist troups that bring govenment and
public attention to enviroDmental issues, ihough they still
must operate carefully within political constraints. Some
educate the public about thei. rishts. Some press for govern-
ment action. Others file lawsuits against polluting industries.
Without media atteniion or support, most pollutioD victims,
many ofwhom de poor and unedu.ated, have little recourse.

Green Anhui is one ofthese aciivist sroups. They ffght
for the Huai River Basin, $'hich ranks with the Yellow, Ao,
and the Yangtze as amons chinat most poiluted. The "ugly
rivei' and its tributaries are riddled with factories-and
health problems. Orer two and a halfyea.s, 53 people lrom
Quisans-a villaae of 2,oo0 peopte died ofcancer, includ-
ingatoddler children who attended a riverside school were
vomiting and sulTered from nosebleeds, dizziness and diar-
rbea. Water quality iests were sabotaged and villagers who
spoke out were beaien, according to a Woodrov wilson
Center China Environment Forum (CEF) report.

Green Anhui stepped in. focusing press and sovern
ment attention on ihree chemical plants in nearby Bengbu.
The plants were dumpingbenzene and other toxics into the
Huais Baojiagou tributafy in alarming quantities. It took
two years to shut them do$n. This model is nolv being used
in other locations, says Xiu Min Li, co-directolof Pacific

access to environmental inlbrmation, and growing citizen
protests. Ciina Dotlg reporied that roughly 5o,ooo environ,
mental protesis broke out in 2oo5; uprisings have continued.

conpanies and government officials can no$bebrought
up on crininal charges for \raier pollution violations. Fines
and penatties arehigher "People are being told they have the
right to conplain, to take cases to conrt, and the latrs are
making it easier to do so," says 'Iurnel

Alihough more cases are being tried, ihere are few victo-
ries for pollution victims. But lastyear in a landmark ruiing,
the head ofBiaoxin Chemical Co. Ltd. s'as sentenced to 11
years in pr'son fbr "spreadingpoison."

Implementation remains scarce. A Greenpeace China
report found that felv larte coDpanies rvefe disclosint pol-
lution data and government agencies fail io enforce the dis-
crosure requremenr.

creai distance fenains between the laws on the books
and enforcement on tlt ground, says Vermont Law School
protbssor Jingjing Liu. Turner agrees, but shet opiimisiic.
She believes that the health impacts fron deadly pollutants,
water scarcity and growing public pressure will catalyze
sconSer envrronmenrar governance.

With rising populations in China, India, and the devel-
oping world, the old adase that "the solution to polhtion is
dilution'no lonser holds true. When yo! combine mutti
point pollution, chenicat industdal runotr, lack of infra
shucture to clean the water at all, and poverty, you have a
recipe fbr a health crisis 6 great as any pandenic in ourhis
tory," says Maude Barlow, U.N. senior adviser on satel

Mishra couches it differently. "The Mother is sick and
needs our help," he says. o


