
I 

SPECIAL WAT.ER ISSUE, 
lj !I 

PCBS and Warren County . 
lnt~rvle,w with Re.v. ,Bruqe Youi'IQ 
water Dlverslpn ~hd Y,l&ter Polley 
I 1!1 II ' t 

" ' 



2 

CHOOSE 

SCIENCE FOR THE PEOPLE is a bimonthly magazine exploring science and technology 
from a progressive political perspective. 

• Only SCIENCE FOR THE PEOPLE reveals the social and political impacts of technology issue after issue. 
• SCIENCE FOR THE PEOPLE presents technical information in a way that's easy to read and understand. 
• Unlike the "popular science" magazine fad of the last few years, SCIENCE FOR THE PEOPLE started 15 years 

ago providing a critical look at science and technology. We think you need us now more than ever ... 

In Every Issue: 
Reports that investigate important scientific developments 
Articles that raise controversial issues 
Current opinions on alternatives 
Book reviews 

"Resurgent Militarism in Academia" 
"Asbestos in the Classroom" 
"New Directions in Science Education" 
'Alternatives in Agriculture" 
"DES Sons and Daughters" 

SUBSCRIBE TODAY!!! 

. --------------------- .. -..... ------------ .. ------ .. -- .. -.... --- .. ---------- ... -------- .. ---- ... ------ .... -... -...... --- ... -- .. ------- -- ... ----------- ..... ------- ... ----- .. -
Detach Here and mall today, 

SCIENCE FOR THE PEOPLE 

Name ------------------------------------------

Address ----------------------------------------

------------Zip ---------

I I Please send me information about Science for the People 
. Regular Subscription (US. only)-$15 

1.~ Member Subscription-$25. Science for the People members 
receive a one year subscription to the magazine and a 
bimonthly newsletter. 

Send with payment to: 

Science for the People, 897 Main St., Cambridge, MA 02139. 

Science for the People 



FEATURES: 

Cover: Photograph 
of Connecticut River 
by Doug Cooke 

DEPARTMENTS: 

Science for the People is published 
bimonthly by the Science Resource Cen­
ter, Inc., a non-profit corporation. The 
ma~azine is edited and produced by the 
national organization Science for the 
People. Our address is 897 Main St., 
Cambridge, MA 02139; our phone num­
ber is (617) 547-0370. We offer a progres­
sive view of science and technology, 
covering a broad range of issues. We 
welcome contributions of all kinds; ar­
ticles, letters, book reviews, artwork, car­
toons, news notes, etc. If possible, 
please type manuscripts (double spaced) 
and send three copies. Be sure to keep 
one copy for yourself. Unless otherwise 
stated, all material in this magazine is 
copyright 1983 by Science for the Peo­
ple. 

July/August 1983 

July/August 1983 

Vol. 15 No.4 

TOXIC WASTE AND CITIZEN ACTION 
by J. Larry Brown and Deborah Allen 

6 

An Overview 

PCBs AND WARREN COUNTY 
by Ken Geiser and Gerry Waneck 
The threat to life 

13 

A TOXIC LEGACY: INDUSTRIPLEX .. 128 
by Sue Tafler 

18 

A Superfund site under surveillance 

SCIENCE BY THE PEOPLE 19 
An Interview with Rev. Bruce Young 
Woburn citizens fight their water problems 

DIOXIN AND DOW CHEMICAL 26 
by Susan Sylvester and Carol Ann Barth 
Citizens push for stricter regulations 

WATER DIVERSION AND WATER POLICY 29 
by Terri Goldberg and Robie Hubley 
An opinion 

Letters 
Newsnotes 
Resources 

2 
4 

34 

Subscription rates (for one year/six 
issues): $15 (regular base rate), foreign 
surface mall add $5; foreign airmail sub­
scription rates as follows, reflecting dif­
ferences in mailing costs: to Canada add 
$5.50, to Latin America add $9.50, to Eur­
ope add $13.00, to Asia/Africa add 
$16.50; institutional/library rate: $24; 
member subscription $25. Members sub­
scribers receive the magazine, our news­
letter and other internal communica­
tions. Foreiqn subscribers must remit in 
$U.S. with e1ther an International Money 
Order or a check drawn on a U.S. bank. 

Bookstores may order on consign­
ment directly from Science for the Peo­
ple or through Carrier Pigeon Distribu­
tors, P.O. Box 2783, Boston, MA 02208. 
The magazine is available on microfilm 
from Xerox Microfilms, 300 North Zeeb 

Book Review 
Report on the 
Lands of the 
Arid Region 

33 

Rd., Ann Arbor, Ml48109. Science for the 
People is indexed in Alternative Press 
Index, P.O. Box 7229, Baltimore, MD 
21218. Science for the People's ISSN (In­
ternational Standard Serial Number) is: 
0048-9662. 

Editorial Committee: Steve Berezin, Arden 
Dale, Roger Felix, John Kelly, Jane Lichen­
stein, Shelley Minden, Seth Shulman, Elisa 
Triffieman. 
Production Committee: Richard Aichel­
man, Steve Berezin, Sam Pilato, Laura 
Reed, Virginia Schaefer, Paula Schnitzer, 
Seth Shulman, Sue Tafler, Elisa Triffleman, 
Gerry Waneck, Cathy Wenthe. 
Magazine Coordinator: Seth Shulman. 
Office Coordinator: Paula Schnitzer. 
Intern: Sarah Bassett. 

3 



~news notes 
Banking on Dirty 
Water 

Christopher Willoughby, Director of 
the Transportation and Water Depart­
ment of the World Bank, noted at a 
press briefing this spring that more than 
1.5 billion people in the world lack a safe 
supply of water and even basic sanita­
tion. In accordance with this figure, the 
United Nations has declared the 1980s 
the "International Drinking Water Sup­
ply and Sanitation Decade." Over three 
quarters of the 1.5 billion people cited 
by the World Bank live in rural areas, 
and 7 to 9 million children die each year 
of water-related diseases. 

Unfortunately, despite such acknow­
ledgements of the problem, World Bank 
lending in this area has been an econom­
ic drop in the bucket. Senior Economist 
Fredrick Golladay, also of the World 
Bank, estimates that $300 billion is ne­
cessary to meet the current basic water 
needs cited above. World Bank lending 
for water-related projects over the past 
twenty years has been approximately $5 
billion. 
-information from World Bank News 
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Hazards from 
Fluorescent Lights? 

In yet another potential office hazard, 
an Australian study indicates a possible 
link between flourescent lighting and a 
dangerous form of skin cancer called 
'melanoma'. According to the study of 
over 800 subjects, 274 of whom were fe­
male melanoma patients, the researchers 
found a doubling in melanoma risk in 
people who work under fluorescent 
lights. 

While much more research clearly 
needs to be done in this area before any 
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conclusive undertaking is arrived at, one 
theory for the greater incidence of mela­
noma among workers exposed to fluor­
escent lights is the qualitative difference 
in the spectral emissions between fluor­
escent lighting and sunlight, fluorescent 
lights emitting a much more jagged spec­
trum, with peaks somewhat higher than 
that of sunlight. Another possibility 
could be the prescence in fluorescent 
lights of longer wave length UV radia­
tion, which may itself be carcinogenic. 

-information from Science News 

SEND US A NOTE 

Send Science for the People news 
notes about science, or related areas 
of interest to our readers and we'll 
ext-md your subscription by six 
months for those items we print! Please 
cite your sources and/or include clip­
pings. Send tbem to: Newsnotes, 
Science for tlte People.897 Main St., 
Cambridae. MA 02139. 

A New Nuclear 
Threat 

In a particularly disheartening news 
item, the Reading, Pennsylvania Eagle­
Times reported recently that Libya has 
joined the ever-expanding coterie of 
countries with nuclear capabilities. The 
newspaper stated that according to a 
"highly reliable" intelligence source, 
agents operating in the middle east have 
discovered that Libya has five crude 
atomic weapons, but, as of yet, no sys­
tem to deliver them accurately. 

According to the Eagle- Times, Libya 
obtained the bombs through Pakistan, 
after investing more than $100 million in 
a Pakistani project, and also providing 
Pakistan with uranium from Niger. If 
the report is true, Libya would be the 
first of the Islamic nations in the middle 
east to obtain nuclear weapons. More 
importantly, however, it would mean 
that nuclear capabilities are in perhaps 
the scariest hands yet: those of extremist 
Libyan leader Moammar Khadafy. 

In the weeks since the news was pub­
lished, White House and State Depart­
ment officials have characteristically re­
fused to comment on this story due to its 
basis in an intelligence report. However, 
a Congressional investigation into this 
matter is already underway. 

CIA Coup in 
Australia? 

In a story that is only recently coming 
fully to light in the U.S. press, evidence 
indicates that the CIA played a central 
role in overthrowing Australian Labor 
Party Prime Minister Gough Whitlam in 
1975, and effectively dissolving the en­
tire legislative apparatus of Australia at 
that time. 

Governor General Sir John Kerr, re­
presentative of the British Crown to 
Australia, dismissed Australian Prime 
Minister Gough Whitlam, of the Labor 
Party, on November 11, 1975, and ap­
pointed Liberal-Country Party leader 
Malcolm Fraser as caretaker of the Aus­
tralian government. After the Australian 
House of Representatives passed a reso­
lution of no confidence in the new coali­
tion government, Kerr dissolved the en­
tire House of Representatives and the 
Senate! Kerr, who was appointed repre­
sentative of the Crown by Whitlam him­
self in 1974, used an archaic constitu­
tional power to oust the Whitlam gov­
ernment amid charges of Labor Party 
mismanagement of the economy and an 
improper multi-billion dollar loan deal. 

Australian elections installed the new 
government headed by Fraser, an ardent 
supporter of the military policies of the 
Reagan administration. Relations bet­
ween the U.S. and Australia, strained by 
the Whitlam government, began once 
again to flourish. 

It is now known that Kerr, who re­
placed the Australian government with­
out giving advance notice to the British 
Foreign Office or the queen, has served 
in Australian intelligence since WWII, 
when he first developed contacts with 
the Office of Strategic Services, the pre­
cursor of the CIA. Kerr founded Law­
Asia, a branch of the Asia Foundation, 
and was active in the Congress for Cul­
tural Freedom, both CIA-funded enter­
prises. The day before Kerr deposed 
Whitlam, the permanent secretary of tbe 
Australian department of defense 
briefed the Governor General on CIA 
discontent with Wbitlam. He expressed 
concern over possible parliamentary dis­
closures of CIA activities and Wbitlam's 
threat to alter or terminate a lease for a 
spy-satellite base at Pine Gap, Australia. 
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Whitlam never got a chance to do 
much "harm". He ignored the defense 
secretary's pleas to stop a parliamentary 
debate about CIA agents and the Pine 
Gap facility scheduled for November 11, 
1975. On the day of the hearings, Kerr 
dismissed Whitlam. 

The Pine Gap spy station intercepts 
Soviet and Chinese military communica­
tions, pinpoints military targets, eaves­
drops on domestic and international 
telephone and telex communications, 
and provides a direct link for CIA spies 
with the CIA headquarters in Virginia. It 
seems that concern over the renewal of 
the Pine Gap lease, and over possible re­
lease of evidence of CIA operations 
aimed at Australian unions and political 
parties, prompted the swift and heavy­
handed action. 

Fraser renewed the lease for the Pine 
Gap installation in December 1975. In 
the first budget of the Fraser govern­
ment, ASIO was the only organization 
to receive a substantial increase in 
funding and Kerr received the only sal­
ary increase-a whopping 171 percent 
increase! While the recently-elected ad­
ministration in Australia led by Prime 
Minister Robert Hawke, is once again 
Labor Party, Hawke has distinguished 
himself from his unfortunate Labor Par­
ty predecessor: he has clearly stated his 
intentions to leave the Pine Gap lease 
agreement alone. 

-Will Doherty 
-information from Foreign Policy 

Winter 1983, pp. 168-85, Counterspy 
March-May 1983 pp 8-9, and Covert 

Action Information Bulletin #16 March 
1982 pp 52-55. 

Weapons Labs Move In On Stanford University 
The continuing debate on weapons re­

search has heated up again at Stanford 
University. This time the stakes may be 
higher than ever in the face of an offer 
by three of the country's top nuclear 
weapons producers to construct facilities 
on Stanford land. The proposal-sub­
mitted by Los Alamos and Livermore 
National Laboratories, and Sandia Cor­
poration to officials at the Stanford Syn­
chotron Radiation Laboratory (SSRL)­
has sparked widespread opposition and 
the first signs of a consolidated student 
movement against war research since the 
Vietnam War. 

The disclosure of the weapons labs' 
budget request for this project to the De­
partment of Energy's Office of Military 
Applications has fueled the controversy. 
The research, relying on SSRL's x-rays, 
is closely linked to the development of a 
nuclear-pumped laser beam weapon for 
us in an orbiting Anti-Ballistic Missile 
(ABM) system, unveiled in its early test 
phases by Aviation Week in February 
1981. This technological initiative is a 
natural ingredient to the Pentagon's 
"Star Wars" scheme, as announced by 
President Reagan in March. If set into 
motion, the project would absorb the la­
bor of hundreds of technical staff at the 
huge experimental physics complex com­
prised of SSRL and the Stanford Linear 
Accelerator Center (SLAC)-from 
which the synchrotron lab gets its x-rays. 

At a Stanford rally held in late April 
protesting the university's unfolding 
deal with the weapons labs, Mary James, 
a SLAC engineer, expressed the emo­
tional pitch within the two university Ia-
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boratories. "I feel you are selling my 
work to the weapons establishment. You 
are selling it without my permission ... 
and I am upset you are selling my 
work ... , " she said, referring to re­
marks she had aimed at SSRL director, 
Arthur Bienenstock. The rally culmina­
ted a two-week university-wide petition 
drive launched by the Stanford Students 
Against Nuclear Weapons Research, 
which amassed the signatures of some 
3,000 students, faculty, and staff who 
oppose "any research dedicated to nu­
clear weapons testing instrumentation 
undertaken . . . anywhere on campus, 
even if unclassified." Registered oppo­
sition has come from 7511/o of the em­
ployees at SSRL, 300 SLAC staff, over 
one-half of the SLAC faculty, and a re­
solution of the Associated Students of 
Stanford University Senate. 

Bienenstock has already set the stage 
for the project's approval by claiming 
that its focus on weapons design will not 
be a factor in making his decision. Most 
observers believe he (Bienenstock) will 
pass the proposal, with unspecified cos­
metic changes, on to university officials 
sometimes this summer. 

This latest bid by the military for a 
niche at Stanford University occurs in 
the continuum of an expanding relation­
ship between universities and the mili­
tary establishment. In line with national 
trends-over the past five years Depart­
ment of Defense (DOD) spending on ba­
sic research in the universities has in­
creased by over 7011/o 1-Stanford is one 
of numerous schools that have acquired 
a significant and growing dependence on 

contracts with the DOD. DOD funding, 
heavily concentrated in the math and 
science based disciplines, has for ex­
ample consumed the largest share in the 
School of Engineering, and can even 
dominate within some departments, as 
with the computer sciences. 

While the university's bureaucracy 
paves the way for the weapons labs, a 
core of activists is currently engaged in 
an attempt to set up administrative road­
blocks. A coalition of staff and faculty 
at SSRL and SLAC, this group has 
brought the issue before a university 
panel that oversees the flow of research 
contracts. The group is arguing that the 
"involuntary moral servitude" that 
would be imposed on researchers by the 
weapons-related research contradicts 
Stanford's "Statement of Principles 
Concerning Research" which purports 
to defend "the individual researcher's re­
sponsibility to assure that the sources of 
funding for his [sic] research, and its per­
ceived applications, are consistent with 
his own judgment and conscience." The 
group also cites another conflict with re­
search policy in the inevitable erosion of 
the work environment at SSRL and 
SLAC-for both university employees 
and visiting foreign scientists-due to 
the presence of a scientific effort so 
highly stigmatized. 

These administrative tactics may not, 
in themselves, stop Livermore, Los Ala­
mos, and Sandia. In particular, the uni­
versity may very likely uphold the deci­
sion-making power of SSRL officials, 
overriding the will of the scientific 
staff whose labor will sustain the 
operation. When a scrutiny of the pro­
oosal begins in the fall, university offi­
cials might seize and act upon an arse­
nal of loopholes in responding to the 
challenges. As one veteran activist here 
has pointed out, however, Stanford's 
administration is quite capable of utili­
zing it loophole-ridden machinery to 
turn down the weapons-related research, 
but only under the pressure of a popular 
mobilization that is set to "fight power 
with truth," namely to oppose nuclear 
weapons and policies that they 
represent. This is the prevailing senti­
ment of organizers here, in building for 
the coming months, hoping to attract 
the solidarity of the wider disarmament 
movement. 

-Palo Alto Science for the People 
1Daniel S. Greenberg, "The New Har­
mony Between Campuses And The Pen­
tagon," The Chronicle of Higher Edu­
cation, February 23, 1981. 
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An Overview 

TOXIC WASTE AND 
CITIZEN ACTION 
by J. Larry Brown and Deborah Allen 

According to the EPA, about 1,000 new chemicals 
are put on the market each year. Presently, of the total 
50,000 different chemical compounds on the. market, 
the EPA estimates 35,000 are definitely or potentially 
hazardous to human health.' 

During World War II, the developing technology 
made possible by organic chemistry was turned to crea­
tion of synthetic substitutes for materials which were in 
short supply due to the war effort. Many of these mater­
ials were petrochemicals, by-products of oil production. 
Since the war, the economic imperatives of the oil indus­
try have led to vast growth in the chemical industry. In 
1940, for example, only twenty-five million gallons of 
the solvent benzene were produced. Today, in the 
United States alone, benzene production has reached 
nearly two billion gallons. Similarly, in the past fifteen 
years, production of solvents has increased 70007o, and 
plastics 2,00007o. 

Today, chemical production accounts for an esti­
mated 6007o of hazardous waste. 2 More than 77 billion 
pounds of hazardous wastes are generated in the United 
States each year-nearly twenty pounds for each per­
son on the face of the earth. The EPA estimates that 
only ten percent of it is being handled safely. Unfortu­
nately, much of that which is considered safe is in land­
fills not unlike the one at Love Canal, considered safe 
until just a few years ago. 

EPA official Gary Dietrich says that, "At least 
half the waste is being dumped indiscriminately.'' His 
characterization may be appropriate: America has over 
50,000 sites where toxic chemicals have been dumped, 
2,000 of which are currently known to pose serious 
health hazards. 3 

J. Larry Brown is the Director of the Community Health 
Improvement Program (CHIP) at the Harvard School of Pub­
lic Health, where he teaches. 

Deborah Allen is the Senior Program Coordinator of the 
CHIP program. 
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Toxic Waste: From the Manufacturer to the Home 

According to Congress, toxic or hazardous wastes 
are those which may "cause or significantly contribute 
to an increase in mortality or ... serious irreversible or 
incapacitating illness; or pose a substantial present or 
potential threat to human health and environment ... "• 

Such wastes then include metals like mercury and 
arsenic, volatile liquids such as solvents, synthetic or­
ganic chemicals like PCBs or halogenated hydrocarbon 
pesticides and industrial gases. The EPA says that fif­
teen industries produce 85 07o of the hazardous wastes. s 

These industries include primary metals, organic chemi­
cals, and electroplating. Some of the hazardous waste 
materials are disposed of directly into rivers and 
streams. Most of it, however, is disposed of on land, in 
waste-water impoundments called lagoons, or in indus­
trial or municipal landfills. Once improperly disposed 
of, toxic wastes boomerang back into the environment. 

Through wind erosion, burning and evaporation, 
waste gets into the air. It poisons us through direct con­
tact or accumulation in the food chain. But the most 
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frequent route of entry appears to be groundwater that 
lies a few feet to a half mile below the earth's surface. 
Held in stretches of permeable rock, sand and gravel 
known as aquifers, these huge subterranean reservoirs 
hold five times as much water as flows each year in all 
lakes, streams and rivers. Unlike surface water, under­
ground water is almost impossible to purify once con­
taminated. Once underground, chemicals are shielded 
from the atmosphere and not exposed to natural purifi­
cation by air and sunlight which evaporate water, 
leaving salts, chemicals and minerals. 

Chemical landfills slowly drip their contents into 
aquifers below. Rain and water pass through a landfill, 
removing soluble contents from the waste, leaving a 
grossly polluted substance called leachate. The EPA es­
timates that an average landfill of seventeen acres gen­
erates 4.6 million gallons of leachate a year for up to 
one hundred years. The EPA further estimates that of 
the 181,000 lagoons in America, 72"1o are unprotected, 
leaching chemicals into the pure water below. 6 

As chemicals enter our bodies through food, air 
and water, they affect our health. The Library of Con­
gress, in a study of 32 chemical sites, concluded that 
toxic chemicals "are so long-lasting and pervasive in the 
environment that virtually the entire population of the 
nation, indeed the world, carries some burden of one or 
several of them." 7 

We know a fair amount about the impact of certain 
chemicals. Benzene, for example, has been found to 
cause chromosomal damage at levels less than ten parts 
per million. Another compound, carbon tetrachloride, 
is a potent carcinogen. But we know little or nothing 
about the effects of literally thousands of other 
compounds. 8 

Yet perhaps the most dismaying fact is that while 
we know toxic chemicals affect our health, our ability to 
protect ourselves or even to predict disease is minimal. 
Many factors contribute to disease, making it difficult 
to isolate any one. Often the onset of disease is delayed 

after exposure, limiting our ability to analyze cause and 
effect. The danger, according to some scientists, is that a 
very gradual, insidious deterioration of health might be 
occurring unrecognized as a result of increasing environ­
mental chemicalization. 9 

Dr. Irving Selikoff, director of the Environmental 
Scienc: Lab~ratory at New York Mount Sinai Hospital, 
states It a btt more bluntly: "We're fouling our own 
nest, and we can't survive if we continue. 10 
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Toxics in Town: How the Problem Confronts 
Communities 

Discovery of toxic wastes has a piercing impact on 
a community. So stark is the phenomenon that name 
symbols have come to represent the overall problem. 
Mention Woburn or Times Beach or Love Canal and 
many Americans will immediately think of environmen­
tal toxins. These symbols represent literally hundreds of 
communities where individuals and families have 
suffered dislocation of their lives through the discovery 
that something unnatural and potentially harmful 
resides in their brooks, on their playgrounds, even in 
their homes. 

In 1979, the Massachusetts Special Legislative 
Commission on Water Supply issued a study revealing 
that forty-eight communities in the state had contami­
nated water supplies. The Commission estimated that at 
least one-third of these were affected by chemical con­
tamination. 11 Since the report, estimates of chemical 
contamination of water supplies have gone up sub­
stantially. 

These data, however, obscure the very personal im­
pact of toxic waste contamination in the communities 
which are "diseased." The train of events from commu­
nity to community may vary. Acton, Massachusetts, for 
example, had known toxins but no evidence of elevated 
disease. 12 Woburn, Massachusetts, on the other hand, 
had a confirmed disease elevation but no know toxins at 
the time. 13 Other communities had evidence of both tox­
ins and elevated disease rates, but no "proof" of their 
relation. 14 

Yet in virtually every community there is a common 
pattern to what residents experience as they confront 
toxins. Examination of the patterns reveals both what is 
wrong and, importantly, what must be done to clean up 
our nation. 

Almost always, it is community residents them­
selves who discover the toxins. Seldom has the presence 
of a dump site been discovered by public officials or 
scientists. Only the pressure of community residents has 
placed toxic wastes prominently in the public mind and 
provided it with such political significance. 
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In most cases, alarmed local citizens do what they 
are supposed to do: they go to local officials to express 
their concerns and request assistance. They may appeal 
to the mayor, city council, selectmen, or local board of 
health. They want some action; they want at least the as­
surance that the problem will be investigated. Generally 
they do not get it. It is at this point that the initial shock 
of the existence of toxins takes a back seat to the out­
rage people experience as their officials do nothing. In 
some instances, local officials are simply unresponsive. 
They literally do not address the problem. Other offi­
cials express concern but don't know what to do. The 
local board of health often turns out to be a small com­
mittee appointed by the mayor with no relevant exper­
tise. Some town officials actually become hostile be­
cause the problem was revealed and they are expected to 
do something about it. In a classic form of beheading 
the messenger, town officials may charge the citizens 
with being "radicals," of being "insensitive to the eco­
nomic repercussions" of the issut:, or even of "seeking 
to foster fear and turmoil in our commu11ity.'' 

It is at this point that the town usually splits on the 
issue of toxins. Citizens on one side of the issue either 
ignore the problem by tuning out, or attack the people 
who exposed the problem. Sometimes, this is spurred by 
local industry threatening to shut down if an issue is 
made of pollution. Those concerned about the problem 
may be shunned by fellow townspeople, or labelled as 
troublemakers in the local newspaper. Officials say they 
are overstating the problem; industry charges them with 
jeopardizing jobs in the community. In the face of this, 
it is easy for self doubt to grow. On the other side of the 
issue, people begin to wonder if they really are overreact­
ing. Maybe they are pushing too hard. Local officials 
deny the problem. Neighbors are madr. And they are 
told they have no "proof" that the toxins are hurting 
anyone. So it often happens, the people who first discov­
ered the problem now bear the burden of proving it is a 
problem. The onus is on them to show that something is 
wrong, and to get something done to correct it. The equa­
tion has become inverted: local citizens are forced to do 
what public officials are paid to do. 

The next stage for residents is the search for outside 
help. Faced with self-doubt and enormous frustration, 
but spurred on by concern for their families, citizens be­
gin to look for experts. The first likely target is a state 
agency such as the public health or environmental agen­
cy. Here they find that state officials may be more likely 
to understand the technical aspects of toxic wastes than 
local ones, but they are not necessarily responsive to the 
fears of the community. 

State officials, short of staff and equipment, may 
even be curt, asking the citizens for evidence. Even 
when they know what to do themselves, their actions 
may be constrained by their relationship with local offi­
cials or by the way the matter may be intertwined with 
electoral politics. 
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At this point, citizens often try to "get political." 
They have had it with runarounds. They try other ave­
nues, often simultaneously. They visit elected represen­
tatives, state and federal, to recount their experiences 
and request that pressure be placed on appropriate 
agencies. They go to the newspapers to politicize what 
previously have been descriptive stories about the local 
situation. And they begin to conduct their own studies: 
where are people ill, how many, when did they become 
ill, what is the diagnosis. Finally, citizens may turn to 
academia in the belief that science can help prove there 
is a problem, describe the nature of the health threat, 
and suggest ways to correct it. 

Unfortunately, citizens usually are frustrated at 
this step too. Many scientists and academics have an 
aversion to being drawn into so-called local problems. 
They fear political controversy. When they are willing 
to help, they usually speak in the vague and hedged lan­
guage of their scientific field. And when there are those 
who speak strongly and eloquently on behalf of commu­
nity concerns, local town officials and industry can pro-
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duce their own experts to counter their statements. The 
role of science itself becomes politicized-inevitably so, 
because there is no definitive, unchallengeable truth to 
discover. 

Having gone through these stages, citizens begin to 
understand that they don't have a scientific or technical 
problem, but a political one. It is the politics of priori­
ties, constraints and special interests which prevents ac­
tion to fix their toxic waste problem. And, they begin to 
realize, it is the politics of citizen activism that eventually 
will force appropriate action. 

Barbara Opaki, a member of the activist citizen 
group in Woburn, Massachusetts, summarized this ex­
perience, "[We] probably got a big walk-around, and 
didn't even realize it, from people who didn't want to 
bother with the problem. We had the idea somehow that 
a lot of higher up big brother types were taking care of it 
and that sort of stuff. But it turned out that no one was 
taking care of it."' s 

Onl>ecember 19, the ~~fDEQJh~~we~. 
~ea$ed. and the wells Wi:lre Shut doWn. The ~on (lti· 
zens for Environmental Saf~y (A~ formed soon aif-
ter. ACES was greeted witll hOstility by the town~s se­
lectpeop!e and board of kealth. 10wn officials daimed 
the weDs :were not that bad but just to be safe Uleyw~ 
closingthem. They stated that thechemiclds"llllityeven 
be good for you! .. They denied that Grace ·could be re­
spo~ble(even tllougktbey trnew that the weDs :were di"' 
rectly•~~mm the plat) and blamed tlle.feSi-. 
dents~ septic tan£ ~.tor; the eQfltamination. (~ 
~o.kyJene ~f~.~ 1fS a, cSeptic cleaner be-
ca.:iseifwould c~:saclla"Syst~·): · · 

ACES set about trying t.O stop .Ora~•s ~ pra_¢.. 
tice of discharging its process wastewater .in ~lined IIJ· 
goons. ACES attended every meeting·held by to:wn olfi+ 
cia.ls, wrote letters to DEQE. EPA and Iegislato.rs. They 

. investigated the health effects of the pollutants and 
studied tile laws relat«< to air and water pollution. Ini· 
tidy ACES was unpopular, receiving little support 
from, • other. residents or environmental organizations. 
HoweWI'~ bY December l979, the findings of the. by~ 
geological stnd1 proved that Grace contaminated tile 
wells. As a resUi,ACES' credibif:tty grew at the expense 
of the Selectpeople and board of hea:ltll; Still, Grace's 
diSposal practiceS.eQfltinued~. Both the DEQE and the 
board· of hea:lth claimedthat there was notlling.tlley 
could do to stop.Grace .. Ultet~ ACES discover«! that in. 
fact there w~re )!Jws that empowered these .agencies to. 
stop practices that polluted .groundwater& or J,lOSed.a 
health threat to the comrnuruty. . 
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Environmental Laws: Frequently Inadequate, Often 
Ignored 

Until the late 1960s, no laws were specifically de­
signed to protect the public from toxins. The only re­
course was private lawsuits, called damage suits, to stop 
one person (or company) from doing harm to another. 
As the scope of the toxic waste problem became more 
clear, it became obvious that litigation is an inadequate 
vehicle to protect human health: cause-and-effect is 
hard to prove; health hazards may be obvious to some 
people and more subtle to others; and it is hard to trace 
back to determine who was responsible for the contami­
nation originally. 

Due to public outcry, however, a body of law was 
developed with the intent of preventing harm by regula­
ting pollutants and the sources of pollution. These laws 
include the National Environmental Health Policy Act, 
Clean Air Act, Federal Water Pollution Control Act, 
Toxic Substances Control Act, and the Resource and 
Conversation Recovery Act (RCRA). These laws, de-

Finally, two years after the well!>' contamination was 
first discovered, and one year after the company was im· 
pJk.ated as the polluti:Jl\ Grace signed a consent decree 
with EPA andDEQE and ended its disposal practices. 
But the struggle continues. Under the consent decree. 
Grace hired a consultant ftrm ·to conduct the site assess~ 
ment. This assessment. completed in August 1982 and 
approved by EPA, failed to examine the landfdl on 
Gmce's site· which was used· for wastes generated at 
Grace's. plants in New Hampshire, Cambridge, MA and 
{\etOn. Its tests were performed in such a manner as to 
minimize the extent and threat ofthepollution. Nev~r~ 
tlleless, the fact that some of the pollutants' concentra• 
tions were increasing could :not be concealed. Although 
the wells are in the process of being treated for the or· 
ganic contaminants, nothing has been dOne. since the 
problem was discovered in 1978, to contain or remove 
the contaminants at the Grace ·landfill. Toxic metals 
such as arsenic, beryllium and chromium were found in 
high coacentrations in tile slUdge ia the· lagoons, but the 
contaminated wens haw not been tested for these poilu· 
tants. In December, 1982. the WR Grace site was listed 
as a Superfund site. 

ACES' efforts nave ~lfaided by the fact that some 
of its members have legailtraining and a background in 
Q~Jank chemistry. Their persisteace and investigative 
abifity ha\teeamed~ from local, state and EPA of· 
&ia.ls~ 'fheir effortS ar~ now f1:leused on clean up of the 
site .. 
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signed to prevent exposure and otherwise protect Amer­
icans from unacceptable risks, implied a promise from 
government: enforcement would be strong and aggres­
sive, and resources would be available to correct the 
problems. Moreover, the laws promised that citizens 
would be part of the regulatory process through public 
meetings, open debate, citizen lawsuits against corpor­
ate polluters, and the right to hold government agencies 
accountable for carrying out their responsibilities. 

In the years since their passage, none of these laws 
has been enforced vigorously by the federal govern­
ment. Although the Clean Water Act requires the EPA 
to control the discharge of toxic chemicals into water­
ways, it took litigation by environmentalists to even get 
regulations promulgated. The Clean Air Act, passed in 
1970, contains provisions to establish maximum emis­
sion levels for hazardous air pollutants. To date, only 
four substances have been regulated under these provi­
sions. And although RCRA was passed in 1976, it took 
until 1980 for the EPA to issue regulations covering the 
Act. 

Nor have there been aggressive responses to viola­
tions of these laws. In July, 1981, for example, the EPA 
announced a suit against eleven of the country's largest 
chemical companies for pollution of marshland and the 
Mississippi River in Louisana.' 6 Yet twelve years before, 
local landowners had sued these companies for precisely 
the same problem. So what did the government's suit 
demand? Only that the companies clean up the mess 
they had made. No fines were sought for their twelve 
year delay. No damages were requested. The message to 
corporate polluters was clear: the worst that is likely to 
happen to you is that you may have to clean up your 
own mess-no penalties for not having complied !ill 
along, no punishment to you for jeopardizing the health 
of innocent people. So companies actually gain from di­
latory delay, freeing their funds for more profitable 
endeavors. 
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In addition, adequate resources have not been 
forthcoming. The touted Superfund of $1.6 billion 
could, at best, clear up only a few waste sites. And it 
isn't being used. Only five of 438 Superfund sites have 
been cleaned up.' 7 The recent Reagan EPA scandal re­
vealed why. The Reagan administration has issued a 
clear message to the corporate community: you have a 
friend in Washington; regulations designed to corral 
you will be eliminated, weakened, or ignored. Carry on! 

And, perhaps most seriously, government at no 
level has shown the kind of respect and openness owed to 
citizens concerning issues so critical to their well-being. 
Even at Love Canal, a situation where there was signifi­
cant risk to health and life, it took years of struggle, of 
being characterized as "hysterical housewives," or de­
nial that there was a danger, before citizens won even 
partial relief. 

The lesson in all this is clear: laws, even laws that 
look strong on paper, are meaningless without citizen 
action. All legislation, including environmental legisla­
tion, is the starting rather that the ending point. 

The Limits of Academia in Political Disputes 

The presence of a toxic waste dump in a town raises 
a number of scientific questions for residents: what 
chemicals are in the dump; how do they act in the envi­
ronment; what is known about their effect on human 
health; and what is the best means of cleaning up the 
site. Quite reasonably, townspeople look to science for 
answers to these questions. They take their concerns to 
experts hoping for incisive answers to what may be life 
and death questions. Usually they do not get them. 
Science, like the law, frequently is a necessary but inade­
quate tool. 

First, it is usually difficult for community residents 
to find someone willing to help them. One reason is that 
academia usually does not reward faculty for service to 
the community. It is something done in one's spare 
time. Another problem is that many academics with ex­
pertise in a relevant field such as toxicology or epide­
miology are in some way tied to industry-sometimes as 
part-time employees or indirectly through grants to uni­
versity laboratories. Scientists dependent in this manner 
are unlikely to embark on work that may run counter to 
the interests of their funding sources. Even when willing 
scientists are located, money to conduct research on be­
half of a group of community residents is difficult to 
find. And even small-scale studies cost something. 

Even if scientists are found and money obtained, it 
is likely that little useful information can be provided by 
academic research-even if there is time and the desire 
to have it done. The issue for which communities most 
often seek assistance in toxic waste situations is health: 
have there been any effects to date, and what is the like­
lihood that there may be? It is almost impossible for 
science to answer these questions. If, for instance, two 
cases of an unusual cancer are discovered in a small 
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town, should they be attributed to toxic exposure or to 
chance? Science has difficulty answering that question 
in larger populations, let alone very small ones. 

Often it isn't even clear what health problems 
should be examined. A community may be exposed to 
dozens of chemicals interacting in a variety of ways un­
der a variety of circumstances. Perhaps they cause a 
range of outcomes, no one of which shows up to signifi­
cant excess in the population but which, collectively, are 
quite serious. And when both disease and toxin have 
been discovered, are they to be linked? If so, how? How 
does one measure the exposure of an affected individual 
if one is concerned with drinking water consumed years 
ago? In town after town faced with a toxic waste prob­
lem, residents facing these problems have been disap­
pointed with the limits of science. 

Occasionally what seems to be a strong link bet­
ween toxic exposure and illness is found. Residents of 
Love Canal, for example, working in conjunction with 
scientists, conducted a study and concluded that parti­
cular adverse health outcomes (birth defects, blood dis­
orders and cancer) were associated with exposure to tox­
ins in the canal. Many people found the evidence con­
vincing. But the state of New York dismissed their re­
sults as "housewives' epidemiology." 18 

The lesson of Love Canal should not be lost on ot­
her communities: no study is irrefutable. So long as 
there are conflicting interests, there will be debate. Just 
as the cigarette industry to this day disputes the danger 
of its product, and just as food manufacturers dispute 
studies on the effects of sugar or salt in their products, 
any party responsible for environmental pollution or its 
clean-up may dispute a study which concludes that there 
are health effects. 

This does not mean studies should not be done. 
Communities have every right to the best possible infor­
mation about the potential impact of toxins with which 
they have been forced to live. And, as studies are done, 
science itself will advance. Methods for assessing the im­
pact of toxins on health and the environment will 
sharpen. But no reason exists to believe that the best evi­
dence of health effects will get a dump site cleaned up 
absent public outcry. 

Like good laws, good science can strengthen the 
impact of an organized community. But it does not re­
place the political power of organizing. Science alone 
does not make social change. And cleaning up a toxic 
waste dump site, given the vested interests and com­
peting powers involved, is a form of social change. 

No town should accept the contention that hard 
evidence of illness should be required before known tox­
ins are removed from their community. Dr. Leroy Bur­
ney, Surgeon General under President Eisenhower, 
spoke to this truth years ago: 

Referring to the circumstantial evidence relating cancer 
to atmospheric pollution, I remarked that the case has 
not yet been proved. This legal metaphor is frequently 
used. I submit that it is misleading. In law the suspect is 
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TOXIC WASTE DISPOSAL GLOSSARY 

Landfills: An old and widely-used waste dispos­
al process whereby wastes are placed into or on 
a land area for permanent disposal. The two 
types of landfills are: 

"Secure"-a permanent depository where 
the wastes are segregated by category and 
enclosed by "impervious" liners of either 
compacted clay, synthetic membranes, or 
both. Despite the name, history has shown 
that no landfill is secure for long. Many start 
leaching chemicals as soon as five years after 
they are built. 
"Sanitary" -unlined pits used for the dis­
posal of municipal trash, household garbage 
and other domestic wastes. Sanitary landfills 
are not intended for disposal of hazardous 
wastes. 

Leachate: Groundwater and/or runoff water 
contaminated by contact with chemical/toxic 
wastes in a landfill or impoundment. 

Coliform: A Class of bacteria which includes 
those species existing in the human intestinal 
tract. The measurement of their population ("a 
coliform count") is typically used as a water 
quality indicator by public health departments, 
even though it does not include non-bacterial 
contamination. 

Slurry Walls: A construction technique used for 
remedial action at uncontrolled hazardous 
waste sites. This method includes trenching 
around the perimeter of the contaminated zone 
and injecting a suspension of clay and water 
into the trench to prevent further migration of 
leachate. 

Capping: The process of placing an "imper­
vious" cover on top of a landfill, lagoon, or im­
pound to prevent the infiltration of water and 
minimize the generation of leachate (see also 
secure landfill). 

Incineration: A variety of processes for treating 
wastes which involve the "total destruction" of 
the wastes by combustion. Besides being ex­
pensive to build and operate, incinerators pose 
the significant threat of contributing to air pollu­
tion through incomplete combustion and the 
production of even more toxic by-products. 
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innocent until his guilt is proved beyond reasonable 
doubt. In the protection of human health, such absolute 
proof often comes too late. To wait for it is to invite dis­
aster, or at least to suffer unnecessarily through long 
periods of time. 19 

The Role of Citizen Action 

"I ain't an expert in nothin', but I'm gonna be an ex­
pert in gettin' rid of that company and them barrels." 20 

The widespread poisoning of American communi­
ties by industry is, by definition, a national problem. 
While it has been recognized as such, it largely is still 
being treated as a local one. Ultimately it is a problem 
which will only be resolved at the national level. Laws, 
even strong ones, will not solve it. And certainly it will 
not be solved by political hyperbole. Resolution of this 
major issue demands and requires leadership commen­
surate with the virtually unprecedented threat the prob­
lem poses. 

The "war on waste" which this nation must fight 
must be comparable to a national defense alert. In fact, 
until it is recognized as an actual national defense 
threat, it will not be dealt with adequately. Little evi­
dence exists to indicate that any administration in this 
country will challenge big business in the manner re­
quired, unless forced to do so. "Leadership" must be 
created by citizens-largely by those directly affected 
by toxins. Ironically, both the evidence to point to the 
power of citizen movements and the evidence that indi­
vidual citizen efforts alone cannot remedy this national 
problem, lie in the experiences of those communities 
which already have faced the problem. 

One can point easily to specific things which must 
happen ultimately to protect our people from toxins. 
Centralized planning with respect to industrial produc­
tion and waste control and recovery must take place to a 
far greater degree than even debated in modern-day 
America. A strong federal role in coordinating the pro­
duction of industrial waste inevitably must develop in 
the absence of evidence that the public health will be 
protected by letting industry police itself. 

At both the federal and state levels, laws and re­
sponsibilities must be tightened. Responsibility must be 
fixed-clearly and specifically-for identifying and 
classifying toxic waste sites; clear responsibility must be 
established for responding to towns and citizens groups. 
Written procedures must be spelled out so citizens can 
know what to do, and can monitor to make sure that 
they get what they need, when they need it. Better data 
and information are needed: not only birth and cancer 
registries, but strong "right to know" laws that place 
the public interest ahead of the interest of industry to 
patent formulas and reap profits through secrecy, at the 
expense of the public's health and well-being. 

Will all this happen? Not tomorrow. But it will 
happen. The poisoning of our environment and our citi­
zens cuts across many of the lines which usually separate 
us as a people. With toxins affecting all population 
groups, the environmental movement is a movement 
waiting to happen. The nature of the problem con-
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fronting us, and the enormous power in the diversity 
of people affected, will help us solve this crisis. But we 
must not forget that this environmental health crisis is a 
political problem. And it must be solved politically. 

This may sound peculiar to those who believe that 
the undue influence which industrial titans exert over 
America's environmental policy began under this Ad­
ministration. And it may sound off-base to those who 
believe that science and technology hold the keys to sol­
ving our toxic waste problem. But science is uniquely in­
capable of altering the hold which industry has on our 
federal policies. Only the politics of citizens' movements 
can do so. 
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PCBs and WARREN COUNTY 

"Water, water everywhere and N'ere a drop to drink" 
-Samuel Taylor Coleridge 

by Ken Geiser and Gerry Waneck 

Water is a precious resource on the surface of this 
planet. It is required by all life forms-the average hu­
man consumption is two quarts per day-and it repre­
sents most of the mass of living organisms. It covers 
most of the earth's crust but it cannot escape the earth's 
atmosphere-it can only move from place to place. 
Thus the water cycle is a closed system. 

Throughout the industrial world today, vast bodies 
of water are being contaminated by synthetic toxic 
chemicals. Whole lakes and rivers have been declared 
too dangerous for human exposure. As these pollutants 
seep into creeks and groundwater, water acts as a ve- ... 
hide that carries these toxins from our physical environ- ~ 
ment into our biological environment. c;§ 

This article wishes to call attention to the serious "' 
consequences of chemical contamination of the earth's ~ 
water resources. It focuses on one of the most hazar- @ 
dous of contaminants: PCBs, a close relative of dioxin. 
Some of the scientific background needed to understand 
the chemistry and biology of these compounds is pro­
vided. It shows how industrial negligence and govern­
ment ineffectiveness are responsible for the crisis. As 
more and more communities are faced with this threat, 
people often find that they themselves must take action 
if they are to overcome it. 

In the fall of 1982, a large protest occurred in War­
ren County, North Carolina, against an effort by the 
state to dump over 6000 truckloads of PCBs-laden soil 
into what officials called "a secure landfill." Protestors 

Ken Geiser teaches Urban and Environmental Policy at 
Tufts University. He is active with Massachusetts Fair Share on 
hazardous wastes issues, and has been involved in efforts to 
pass state Right to Know Legislation. 

Gerry Waneck is a graduate student in Immunology at 
Tufts Sackler Graduate School. He is an active member of 
Science for the People and a representative of Federation For 
Progress, based in New York City. 
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Demonstrators at the front of the march face the trucks at­
tempting to bring PCBs to the Warren County landfill, Octo­
ber 1982. 

came from miles around as blacks and whites, young 
and old, united in a courageous attempt to block roads 
to the landfill with their bodies. Over 500 arrests were 
made as the protest drew national attention. Why are 
PCBs so frightening that people were willing to risk ar­
rest while using their bodies to stop the dumptrucks? 

Chemistry and Biology of PCBs 

PCBs is an abbreviation for "polychlorinated bi­
phenyls," members of the family of halogenated aro­
matic hydrocarbons. This family also contains DDT 
and TCDD (Dioxin), some of the most toxic sub­
stances known to life. 1 (Their chemical strpctures are il­
lustrated in Figure 1.) All of these compounds are syn­
thetic: they do not occur naturally and must be made by 
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Figure 1. Structural similarity between PCBs, DDT and Dio­
xin. All are members of the family of Chlorinated Aromatic 
Hydrocarbons. Most commercial PCBs are actually a mixture 
of 50 or 60 individual structures where the X may be either H 
(hydrogen) or Cl (chlorine). There are 210 possible structures, 
but data are scant on which structures are the most toxic. 

reacting chlorine or other halogens with certain petro­
leum derivatives. Commercial PCBs are inevitably con­
taminated with dioxin because of their common manu­
facturing process. 

The very properties of PCBs that make them so 
hazardous to life are the properties that make them so 
attractive to industry: they are virtually indestructible. 
PCBs are chemically inert, heat resistant, nonflam­
mable, and electrically nonconducting. They are most 
commonly used in transformers and capacitors, but 
have also been used in pesticides, heat exchanger fluids, 
paints, copying paper, adhesives, sealants, and plastics. 2 

Much of the PCBs have already escaped into the 
general environment although "hot spots" have been 
identified. PCBs have been found in lakes, bays and riv­
ers across the country. The list includes the Great Lakes 
(see Dioxin and Dow in box on the next page); Escambia 
Bay, Florida; the Waukegan River in Illinois; the Ohio 
River; the Housatonic River in Connecticut; the Ches­
apeake Bay; San Francisco Bay; Puget Sound, 
Washington, and in New York's Hudson River. Most of 
these waters have been polluted by discharge of indus­
trial wastes, either directly or indirectly through munici­
pal sewer systems. 3 

The problem encountered in all attempts at dis­
posal is how to detoxify the PCBs, contaminated soil 
and river sludge. Thus far, high temperature inciner-
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ation is the only EPA-approved method. However, sci­
entists debating how to dispose of PCBs from the Hud­
son River found that burning the contaminated sludge 
at temperatures as high as 1000°C merely drove PCBs 
out of the residues into the gas stream exiting from the 
furnace. Treatment in an after burner at 1800°C was 
necessary to completely destroy the PCBs. The main 
problem with incineration at such extremely high tem­
peratures is that it consumes a tremendous amount of 
fuel-approximately one gallon of oil for every cubic 
foot of river bottom treated. • It is ironic that incomplete 
incineration is also one way in which PCBs can be con­
verted to dioxins. 5 

Of the PCBs that have made their way into the en­
vironment, a large amount have entered the food chain 
and the EPA estimates that 90% of the world's popula­
tion have measurable levels of PCBs in their bodies. Al­
though PCBs and their relatives are poorly soluble in 
water, they are carried by water and accumulate in the 
oils and fats of plants and animals where they cannot be 
excreted. As Joseph Highland of the Environmental De­
fense Fund has stated, "The levels of contamination 
and the number of people affected continue to increase 
every year. Human breast milk is so heavily contamin­
ated that currently the average nursing infant exceeds by 
ten times the maximum daily intake level for PCBs set 
up by the Food and Drug Administration. Fish, birds 
and livestock in many parts of the U.S. are literally sod­
den with PCBs. " 6 Animal studies have shown these 
chemicals to be carcinogenic, toxic to the liver and to in­
terfere with reproduction. Studies of their effects on hu­
mans have been limited to accidental or occupational 
exposure. One such incident is described below. 

In 1968, some 1200 Japanese developed severe 
rashes, accompanied by discharge from the eyes, dark 
brown pigmentation of the skin and nails, headaches 
and physical weakness. Scientists painstakingly traced 
the problem to a specific batch of rice oil that was used 
for cooking by all the affected families. The oil was 
found to be heavily contaminated with heat exchanger 
fluid that had leaked into the oil during processing. 

PCBs, long known to produce rashes and other 
skin symptoms in industrial workers, was found to be 
the major contaminant of the fluid. When this was dis­
covered, the doctors treating these patients focused pri­
marily on these skin symptoms, while tending to ignore 
the more general complaints. As time passed, however, 
the skin rashes disappeared while the general symptoms 
persisted and grew worse. In the years since the incident, 
these patients have shown disturbances in the liver, 
blood, nerves, immune responses and reproductive 
function. There is also some indication that the cancer 
rate may be unusually high among these people, al­
though even now it is still not long enough after the acci­
dent to be certain. 7 

The "Yusho" patients (Yusho is Japanese for "oil 
disease") along with victims from a chemical plant ex­
plosion in Seveso, Italy, constitute the largest group of 
people known to be suffering from exposure to PCBs or 
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dioxin. Their specific symptoms are probably a result of 
the close chemical resemblance of these chlorinated aro­
matic hydrocarbons to certain growth or sex hormones 
and to certain mutagens. Liver enzymes are also thought 
to play a role in the induction of cancer as they attempt 
to metabolize these chemicals. 8 The effects on the ma­
jority of the population who chronically receive much 
lower exposures over a lifetime can only be extrapolated 
from the available data on acute exposures. 

The Role of Government and Industry 

Many of the problems caused by toxic wastes are 
due to a combination of negligence by industry and 
failure of governmental agencies to take proper action. 
In many cases the desire for a favorable business climate 
and increased profits subordinate their responsibility to 
society. We are just beginning to see the hidden costs of 
our technological society and have yet to understand 
how we will pay the price. According to Dr. Mary-Jane 
Schneider, in her book Persistent Poisons: 

Even. if no further pollution were to occur, enough 
PCBs are already dispersed throughout the environment 
to cause concern for the indefinite future. The cumula­
tive production of PCBs in North America through 1970 
(after which production fell oft) has been estimated at 
500,000 tons, and world wide production was about 
twice that. In North America, an estimated 300,000 tons 
have been disposed of into dumps and landfills and may 
or may not be leaking into air and waters. About 30,000 
tons have been released into the atmosphere and were 
probably carried back to earth by rain and snow. And 
about 60,000 tons were released into fresh and coastal 
waters! 

With clean and inexpensive detoxification technol­
ogies still years off, what actions can be taken to reduce 
the PCBs threat to our environment? One step has al­
ready been taken-that of "source reduction." 

The effort to reduce the source actually began some 
time ago. Although little concern was raised over the 
chemical between 1929 (when Monsanto first began pro­
duction) and 1968, the news of the "Yusho" poisoning 
incident in Japan brought the issue squarely to public 
attention. The reaction here in the U.S. was so signifi­
cant that in 1972 Monsanto voluntarily restricted sales 
of PCBs to closed electrical and hydraulic systems. In 
1976 the U.S. Congress took an even bolder step with 
the passage of the Toxic Substances Control Act by spe­
cifically banning the manufacture or continued use of 
PCBs except in sealed systems. Monsanto ceased pro­
duction of all PCBs in 1977 which left only the problem 
of regulating continued use and disposal. 

In regulating use and disposal of PCBs manufac­
tured prior to 1977, the government has been less than 
aggressive. In 1979 the EPA published regulations limit­
ing the use of PCBs to intact, non-leaking capacitors, 
electromagnets and transformers: The Environmental 
Defense Fund petitioned the U.S. Court of Appeals to 
review these regulations as less than adequate and in 
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1981 the court ruled the regulations invalid and granted 
an 18 month interim period to promulgate new regula­
tions. The new regulations proposed by EPA in 1982 are 
limited to providing for indefinite use of current trans­
formers containing PCBs and a ten year phase out of 
PCB containing capacitors. 

The U.S. Food and Drug Administration first es­
tablished standards for PCBs in food in 1973. Those 
regulations permitting 2.5 parts per million in milk and 
dairy products were later reduced to even lower levels in 
1979. Similarly, the National Institute of Occupational 
Safety and Health has recently reviewed Occupational 
Safety and Health Administration standards for worker 
exposure and recommended tighter standards, but 
OSHA under the current administration has failed to 
act. 

Regulations outlawing PCBs have now left us with 
large amounts of PCBs-ladened substances facing dis­
posal. The government has been procrastinating here as 
well. Almost two years elapsed between the time EPA 
promulgated disposal regulations and the first inciner­
ation facilities were licensed. Presently there are only 
two licensed incinerators on land and the incinerator 
ship Vulcanus is occasionally provided temporary per­
mits to burn PCBs at sea. There are nine landfills per­
mitted to accept solid PCBs wastes (less than 500 ppm) 
and several Mobil chemical treatment plants are permit­
ted to detoxify PCBs-contaminated oil. With such lim­
ited facilities the problem of backlog and storage of 
PCBs, particularly in discarded transformers, remains 
serious. 

Thus, although PCBs production has actually 
stopped, the struggle to regulate the use and disposal 
has moved more slowly. One of the primary impedi­
ments to more aggressive government action has been 
the pressure of current industrial users for whom tighter 
regulations on use would increase costs. The current 
federal administration's reluctance to advance regula­
tions will mean that any increased efforts to reduce the 
source of PCBs contamination must come from inter­
ests outside the government. Neither government nor in­
dustry is likely to move forward on further source re­
duction or clean-up of existing water and soil contamin­
ation without public pressure. That message has clearly 
been read in neighborhoods and communities across the 
country and the result has been a groundswell of local 
citizen action. 

Community Action: The Source of Real Solutions 

In many communities across the country, citizens 
have come together into local voluntary organizations 
to struggle against the threat of PCBs. These grassroots 
organizations have become the wellspring for generating 
the political muscle necessary to confront government 
officials and irresponsible industries. 

Citizens have organized to press for state enforce­
ment of existing laws and regulations. Citizen groups 
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have also pushed ahead in researching, advocating and 
demanding many new and innovative approaches to 
toxic chemical contamination. In clean-up efforts, citi­
zen groups have pressured state agencies for studies of 
contaminants, removal of above-ground containers and 
remedial action to contain chemicals discharged into the 
ground. In the area of health, citizens groups have con­
ducted their own door-to-door health surveys, pressed 
for professional epidemiological studies of potentially 
affected populations and advocated long term health 
screening programs for monitoring exposure victims. 
Recently citizen groups have initiated campaigns aimed 
at the industrial sources of the chemicals themselves. 

Broad-based coalitions have formed in several 
states advocating source reduction, "right to know" 
and "right to inspect." Source Reduction as discussed 
in the case of PCBs above, generally involves a whole 
series of technological changes in industrial production 
ranging from simple chemical substitution to complex 
treatment and detoxification processes whereby the 
amount of hazardous material produced ~s waste is re­
duced. Right to know provides workers in plants and 
community residents living near plants the right to gain 
the name of and information about toxic chemicals used 
in the plant. Right to inspect provides workers and com­
munity residents the right to tour industrial facilities 
and review current health and safety features. 

While much of this citizen action is recent, it is off 
to a strong start, offering hope of a comprehensive ap­
proach to the massive and widespread problem of 
chemical contamination in water and soil. The character 
of the citizen action is yet emerging, but so far it appears 
to be based in working class communities where the haz­
ards are most prevalent and to draw upon the direct ac­
tion tactics developed over years of community organ­
izing experience. The protest in Warren County, North 
Carolina is a good example. 

Demonstrators at the march to stop the dump trucks from 
reaching the landfill, Warren County, NC, October 1982. 
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PCBs contamination in the state of North Carolina 
was caused by the deliberate criminal dumping of PCBs 
fluid from the Ward Transfer Company of Raleigh by 
the Robert J. Burns trucking operation of Jamestown, 
New York. Court records show that, faced with an eco­
nomic loss brought about by the EPA's ban on resale in 
1979, Burns and Ward chose to illegally dump the 
PCBs. Burns and Ward are now serving sentences for 
their crimes,'" but there are only a handful who have 
been brought to justice for similar actions. 

Meanwhile, thirty-thousand gallons of the PCBs 
fluid remained on 270 miles of roadway in fourteen 
North Carolina counties for four years before the EPA 
and the state began the clean up. Because of the techni­
cal difficulty and prohibitive expense of permanent de­
toxification, the state decided to build a landfill in 
which to store the contaminated soil indefinitely. 

As soon as the state announced that Warren Coun­
ty was being chosen as a potential site for the landfill, 
Warren County Citizens Concerned About PCBs was 
formed under the leadership of Ken Ferruccio, one of 
the residents of the town of Afton (in Warren County). 

Warren County is the poorest county in tli.e state 
with per capita income of around $5,000 in 1980. Its 
population is 650Jo black. According to Ken Ferruccio, 
''The trend is very clear. They would rather experiment 
with poor black people, poor white people, than to ex­
periment with the middle and upper classes . . . The 
regulations are such that allow landfills to be placed in 
environmentally unsafe, but politically powerless 
areas.'' 

Landfills were discussed at a citizens meeting in 
Moore County in February 1982, attended by Ken .and 
his wife Deborah. Moore County is one of several that is 
being considered by the Chemical Wastes Management 
Co. for siting of landfills. Speaking at this meeting were 
Mr. William Sanjour, branch chief of the EPA's Haz­
ardous Wastes Management Division, and Ms. Lois 
Gibbs, organizer of the Love Canal residents. Accord­
ing to Deborah Feruccio, "Mr. Sanjour supervised stu­
dies on the damages caused by hazardous wastes, on in­
dustries which generate hazardous wastes, and on the 
technology to handle these wastes. Nearly $20 million 
were spent in these studies. The results, which were quite 
conclusive, were that landfills inevitably leak; and that 
safe landfill technology is only a concept, not a 
reality."" In New Jersey, construction of landfills with 
the same basic design have been outlawed because of 
leaching problems. 

There are economic factors involved in the political 
decision of where to site landfills. Landfills have federal 
common law liability regulations that absolve landfill 
operators from all liability after five years. The produ­
cer passes the responsibility for damages from hazard­
ous wastes onto the landfill operator. Landfill operators 
usually operate at the edge of bankruptcy, so when a 
landfill leaks, the company goes bankrupt and the tax­
payers are left with the burden. 
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In the case of Warren County, it became clear that 
the state of North Carolina had other economic and in­
dustrial considerations in mind when Afton was sited. 
According to Ken Ferruccio, "The Afton site is only 
three miles from a new regional industrial waste water 
treatment plant connected by pipeline to Soul City, po­
tentially one of the industrial parks in North Carolina. 
The Afton site would begin the completion of an indus­
trial package consisting of Soul City (production), the 
treatment plant (waste processing), and landfills (waste 
storage). 

"As the plot unfolded, the scenario became even 
more depressing. Documents revealed that the overrid­
ing consideration for the state's desire to acquire the Af­
ton site was the need for a legal chemical waste dump in 
North Carolina. This would mean that Afton would 
have to eventually store not only the PCBs, and not only 
waste eventually generated during production at Soul 
City, but also waste imported from various parts of the 
region as well." 12 

The site at Afton was not even scientifically the 
most suitable. The water table of Afton, N.C. (site of 
the landfill) is only 5-10 feet below the surface, and the 
residents of the community derive all of their drinking 
water from local wells. Only the most optimistic could 
believe that the heavy concentration of PCBs in the Af­
ton landfill will not eventually leach into the groundwa­
ter. Unless a more permanent solution is found, it will 
only be a matter of time before the PCBs end up in these 
people's wells. 

The October 1982 protest by the Warren County 
Citizens Group represented the first time people have 
gone to jail trying to stop a toxic wastes landfill. Actions 
like these have been characteristic of the civil rights and 
anti-nuclear movements. Both analogies have merit. 
The issue at Warren County is a question of civil rights; 
and the danger of the toxic wastes threat is related to 
the nuclear threat. In the case of the toxic wastes, how­
ever, "meltdowns" have already occured all over the 
country. 

The PCBs protest failed to prevent the landfill 
from being completed, but it succeeded in a number of 
ways. The governor, James Hunt, had initially refused 
to meet with the group but was then forced to make con­
cessions to their community. These were that no more 
landfills would be built in Warren County and that well 
water and body levels would be monitored. The Con­
cerned Citizens group is still actively pressuring the state 
to remove or detoxify the landfill as soon as possible. 

The Warren County protest illustrates some of the 
real opportunities of citizen action. The common threat 
of the waste dump in Afton united the community in a 
concerted action of defense. Black and white residents 
met together, worked together and were arrested togeth­
er. In fact, the presence of national civil rights figures 
and members of the national Black Congressional Cau­
cus served to link the protest to larger civil rights and 
"poor people's" movements. Participants in the com­
munity organization educated themselves about the 
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Police arrest demonstrator at PCBs march, Warren County, 
October 1982. 

technical issues, learned about PCBs and health hazards 
and developed an in-depth analysis of the policy and fi­
nancial questions which led to the selection of Afton as 
the dump site. United and educated, the citizens of War­
ren County have developed a true sense of community 
and a heightened sense of community efficacy. 
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INDUSTRIPLEX--128: 
A TOXIC LEGACY 

by Sue Tafler 

oburn, Massachusetts is a suburb north of Bos­
ton with questionable drinking water. Woburn 
is also known in surrounding communities for 
the "Woburn odor," a pungent, putrid smell 

emanating from an industrial park in its northeast cor­
ner. That industrial park, Industriplex-128, as well as 
municipal wells G and H, * both appear on the Envi­
ronmental Protection Agency's (EPA) Superfund list. 
Whether either lndustriplex-128 or wells G and Hare re­
sponsible for the high incidence of childhood leukemia 
(and some adult cancers) in Woburn (concentrated es­
pecially in the neighborhood of east Woburn) is not yet 
known. Nor has an official connection been made yet 
between the chemicals leaching out of the Industriplex 
site and the chemicals found in wells G and H. 

Industriplex-128 is a partially-developed industrial 
park of about 800 acres which has attracted many busi­
nesses and provided a welcome tax base for the City of 
Woburn. It is a classic example of the estimated 30,000 
plus sites around the country known to contain hazard­
ous wastes which are suspected of polluting our air and 
jeopardizing our drinking water. Of these, the EPA esti­
mates that over 2,000 pose "significant problems" for 
public health and has named 418 of the worst sites as 
eligible for Superfund money. Industriplex is a case 
study useful as a means to focus on a deadly serious na­
tional problem of almost incomprehensible 
proportions. 

Sue Tafler is a long-time member of Science for the Peo­
ple. She is a high school teacher and a free-lance writer with an 
interest in environmental and food issues. She lives in Stone­
ham, MA, one of the towns next to Woburn. 

*See the accompanying interview on the opposite page with Rev. 
Bruce Young on the discovery of the leukemia cases and the closure of 
wells G and H. 
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Toxic Legacy 

It has taken over one hundred years of industrial 
activity to accumulate Industriplex's legacy of toxic 
wastes: buried rotting animal hides, arsenic pits, chro­
(continued on page 23) 

Aerial view of entire Industriplex-128 with environs. Jndustri]J 
above Route 128 (Interstate 95). The area below Route 128 is ana 
Reading, Massachusetts is to the right of Interstate 93. The chron 
in the upper third of the site as are the hide piles (relocated from 
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SCIENCE BY THE PEOPLE 
1IIIIOil a a a aiM • '8A9"' 

an Interview with Rev. Bruce Young 
Interviewed by Sue Tafler 

Bruce Young, a minister at the Trinity 
Episcopal Church in Woburn, Massa­
chusetts, is a member of FACE (For a 
Cleaner Environment), a citizens group 
that has fought for attention to 
Woburn's toxic contamination prob­
lems. For over ten years, Rev. Young 
has addressed the elevated incidence of 

'lis the area to the left of Interstate 93 and 
'ndustrial park. The residential west end of 
lagoons and arsenic pits are located mostly 
·vations when buildings were constructed). 
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childhood leukemia in the Woburn area. 
FACE has dealt with local and national 
agencies, the legislature, and conducted 
a local health survey. 

This interview was conducted by 
SftPer Sue Tafler, the author of the ac­
companying article on the /ndustriplex-
128 site. 

Perhaps we should start with the his­
tory of how you got involved: What was 
the first hint that there was a high inci­
dence of childhood leukemia in east 
Woburn? 

The first awareness of the high inci­
dence of leukemia came about ten or ele­
ven years ago as part of my normal func­
tions as a parish priest. A parishoner, 
Anne Anderson, came to me with are­
quest for assistance getting into Boston. 
Her son Jimmy had been diagnosed with 
leukemia and needed regular treatments 
in Boston; she didn't drive. Subse­
quently as I came to transport them per­
sonally into Boston over the next several 
months, she opened up and shared her 
feelings that there was an awful lot of 
leukemia in her neighborhood. The day 
she came home from the hospital with 
the diagnosis of her son, a neighbor 
came over and said it was too bad that 
two children around the corner also had 
leukemia. Mrs. Anderson made a rather 
quick intuitive step and jumped to the 
conclusion that there was a high inci­
dence and the cause lay in the municipal 
water supply, in the air, or both. We all 
thought this a hasty judgment and a sim­
plistic answer without scientific data to 
support it. Her husband asked me to try 
to dissuade her from this belief because 
it was really starting to get to her. And 
that is how we began our survey. It was 
an attempt really to disprove her intui­
tive assumption. Eleven years later we 
have not been able to do that. 

Did you go door-to-door? 
No. What we did was try to go to the 

proper agencies and have them share 
with us whatever information was avail­
able. We found that doors were repeat­
edly closed, that a good lead would end 
up nowhere. We ended up knowing 
about as little after six or seven years as 
when we first went in. We did not know 
the leukemia was elevated in east W o­
burn until we went public in October 
1979. We put a small article in a local 
newspaper that invited residents of the 
community to come here to the church 
to identify themselves, if they had had a 
child with leukemia over a fifteen year 
span, whether the child was still living or 
had died. We were just trying to gather 
some numbers. 

The result of that meeting was that 
about eight families came forward 
and some of those knew other par­
ents who did not want to go public at 
that time but were willing to fill out in­
formation forms we had distributed. We 
took the data from all the responses and 
plotted it on a map to see where the peo­
ple were living and if there was any sort 
of geography to this disease. And it was 
pretty startling. It showed that there 
were eight cases of childhood leukemia 
in Mrs. Anderson's immediate neighbor­
hood, in a half-mile area. The rest of the 
community was impacted on a rather 
haphazard basis as you would expect, 
but that was not the case in east W o­
burn. If you apply the expected percen­
tage to the population of east Woburn, 
it come out that in a fifteen year period 
there would be an expected 0.8 cases of 
childhood leukemia. In fact, in a ten 
year period we had eight cases. 

When we took that information and 
showed it to Dr. John Truman at Mass. 
General, Chief of Pediatric Hematol­
ogy, he immediately called the Center 
for Disease Control in Atlanta (CDC) 
and asked them to come over and inves­
tigate, which they did. Subsequently 
there was also an investigation by the 
Mass. Department of Public Health. 
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Which were the agencies you had first 
talked with when Mrs. Anderson first 
spoke with you? 

Some were town and some were state. 
Here in Woburn we went to the Board of 
Health, actually to one member who is a 
physician. He was helpful but his infor­
mation was incomplete. He had found 
that the pediatrician with the largest 
practice in town had only diagnosed one 
or two cases of leukemia in a ten year 
period. 

Another area that we went to locally 
which also was not fruitful was the death 
certificates, trying just to cull out how 
many children had died from leukemia. 
Again, we subsequently learned that 
death certificates are a very poor instru­
ment to use for this kind of study. In 
many cases for children who have leuke­
mia, the primary cause of death is not 
leukemia, but some related disease. 

Not just because of the leukemia 
cases? 

No, it had predated the leukemia. 
People had been concerned about the 
quality of the water from municipal 
wells G and H. It had a pungent odor to 
it. It seemed to have a sulfur content. It 
had taste qualities that were not aesthet­
ic. Visibly, it had sediment in it and you 
could see the particles. It was not un­
common for people to pour a glass of 
water from the tap and then wait for the 
sediment to settle out and drink from the 
top. It also had a corrosive characteristic 
to it. The city acknowledged that "it 
didn't look good, but the reason was we 
were back-flushing or doing this or that. 
It will settle out in a week or so and be 
fine." You'd call back a week later and 
they'd say, "we've tested it all the time 
and there is no danger." 

"We took the data from all the responses and 
plotted it on a map to see where the people 
were living and if there was any sort of geo­
graphy to this disease. It was pretty startling_,, 

We went to the State Bureau of Statis­
tics, Documents and Deeds in Boston, 
trying to gather information. We went 
to the Massachusetts Department of 
Public Health and got some bad infor­
mation, erroneous information. 

Was this a matter of people being re­
sistant to being helpful, or simply not 
having the information? 

On a local level, it seemed like we were 
a terrible annoyance. The resistance was 
one of attitudes, in terms of how people 
view the public having access to public 
documents. There is something about 
secretaries who don't like to reveal any­
thing and get in your way and make it 
very difficult. That is part of the prob­
lem and why this thing got such a head 
start on us. Also, people have limited 
time, and if after repeated attempts to 
get information, they are either told it is 
okay or they are sort of patted on the 
head and told to go away, then they will 
do that after a period of time. Or they 
will just forget about it. That is what 
happened with the issue of the drinking 
water. For years people had been calling 
the city ... 
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Testing for freedom from bacteria? 
Coliform count, that's all they were 

after. We have no reason not to believe 
that it passed all those tests; it was free 
of bacteria. It is the carcinogenic matter 
that may be in there that we are worried 
about. 

Going back to the problem of tracing 
down how many children have leukemia 
in an area, there has been an effort to es­
tablish a State-wide tumor registry, 
hasn't there? 

You are right on target. That was one 
of the reasons we could get no informa­
tion-there was no cancer registry. So in 
may cases the state was operating blind 
as well. Leukemia is not a reportable dis­
ease. If we were looking for chicken pox 
or mumps, we could have found out 
how many cases. The League of Women 
Voters was one of the groups that had 
tried for several years to get a registry. 
The first time around the governor ve­
toed it; the second time around he pock­
et-vetoed it; the third time around he ve­
toed it again. Our citizens' group, For A 
Cleaner Environment (FACE), was or­
ganized at this time and we mounted a 

campaign. We had several hundred peo­
ple lobby the legislature. Through our 
efforts we were able to have the legisla­
ture override the governor's veto. His 
next ploy was not to fund implementa­
tion of the registry. We fought that bat­
tle out in the legislature and had funds 
restored. The C'lncer registry is now 
functioning and has been operating since 
January 1982. 

When the CDC and Mass. Public 
Health did their investigations, what 
other agencies got involved? I have the 
impression that there are several agen­
cies that have a little bit of jurisdiction 
but not complete responsibility, and 
there is no central coordination. Has 
that been a problem getting anything 
done along the way? 

That was especially true in the early 
stages, before the passage of Superfund 
with the accompanying funding of that. 
You look at an agency before Superfund 
and their official agency stance was "we 
do not have primary responsibility for 
that." As soon as Superfund came 
down, everyone had their own propos­
als, masterful plans on how they were 
going to spend all the money. And they 
did want jurisdiction. Ultimately it did 
evolve into a fairly good working rela­
tionship between EPA and DEQE [Mas­
sachusetts Department of Environmen­
tal Quality Engineering]. 

But in the Woburn case you have two 
different problems, we think-Industri­
plex-128 being one and the municipal 
water supply (Wells G and H) being the 
other. (See accompanying article for the 
history of toxic contamination at the In­
dustriplex-128 site.) They may or may 
not be related; we do not know for sure 
if the wells have been contaminated by 
chemicals from Industriplex. 

When were Wells G and H actually 
closed? Was that a DEQE or local deci­
sion? 

A situation developed in the spring of 
1979. Understand that the wells went 
into operation in the mid-'60s, and al­
most from the day they went on line peo­
ple complained about the quality of the 
water. The City maintained that these 
wells were only used for emergency pur­
poses, during the summer months, to get 
through the drought. The pumping rec­
ords show that that is not the case, un­
less you consider a summer drought to 
include November, December, January, 
February and March. The water was so 
bad that it was heavily chlorinated and 
that was part of the explanation that was 
given to the residents about the bad 
taste. All the time the complaints are 
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coming in and the City saying that the 
bottom line is the water is safe to drink. 

In April1979, a midnight dumper left 
180 55-gallon drums along the side of 
Route 128 (Interstate 95) here in Wo­
burn. They did not sit very long before 
they were discovered. In a matter of 
hours, there was a complaint to the po­
lice department, and the city notified the 
DEQE. 

It was just at that time that the DEQE 
had access to a new toy they wanted to 
try out, a mass spectrometer. So, one of 
the investigators said, "we should try 
out the nearest municipal water supply 
to see if any of these chemicals have in­
filtrated." That was absolutely bizarre! 
The drums had been there for a matter 
of hours. The nearest water supply was 
about three-quarters of a mile away. 
There was no way on God's earth that 
anything was going to leak out of those 
drums and get into the water supply that 
fast. Secondly, I was told, there was not 
evidence that the drums had ruptured or 
that the seals had broken at all. It ap­
pears that under the cover of prudence 
someone wanted a good reason to try 
out this new piece of equipment they 
had. So they did; they went down and 
took samples of the water supply (wells 
G and H). When they put it through this 
mass spectrometer it told them that there 
were high levels of tricholorethylene 
(TCE) in there, and some other chemi­
cals as well. 

And that was it. The state said: wait, 
you can't use this water. It's contamin­
ated and doesn't pass the test. At that 
point the acceptable levels of TCE for 
drinking water was 30 units, and the 
measurement that day was 260 units. 
You're talking about very close to ten 
times. So they shut the wells down. 

If that guy had dumped his load in 
Stoneham, two miles down the road, we 
would still be drinking the water from 
Wells G and H, with all the TCE and all 
the other chemicals. Only a fluke. Talk 
about dedicated scientists doing the right 
thing! 

What does it mean now that Wells G 
and H are on the priority list for Super­
fund money? 

What happens there depends on local 
officials and the state, in terms of how 
quickly we are able to mobilize and pre­
sent a plan to the EPA. What the shape 
of that. plan would be, I do not know. 

My interests may not be parallel to 
that of the EPA, but my interest focuses 
on the issue of public health and child-
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hood leukemia. I'd like to see those wells 
scrutinized and a lot of technical/analy­
tical laboratory work done, maybe even 
doing it in the area of synergism, to see if 
we can find out if TCE in combination 
with other chemicals can have any effect 
as a leukemogen, or if they act as pro­
moters, or if they act as something else 
within the immune system, that would in 
fact result in a rise of childhood leuke­
mia. That is what I would like to see 
happen with the money. 

Right now you are talking in medical 
terms that I would imagine are not usu­
ally part of your seminary training. I 
guess you must have gained a lot of 
scientific and medical expertise, as it 
were, over the years. How bas it been 
coming as a bay person and having to 
deal with experts? 

I don't pretend to be able to play ball 
in their ball park. I don't have any medi­
cal background; you are right. A lot of 
the language is beyond me and I can't 
even pronounce it, let alone understand 
it. I think I am finding some people who 
are responsive to the fact that one does 
not have to have an M.D. in order to 
point out some things or ask some good 
questions. And because those people 
have been responsible to John Q. Citizen 
or Bruce A. Young, you are able to es­
tablish some sort of relationship that 
helps in terms of their pushing the ball in 
areas they have some influence in, in the 
medical community. When I presented 
our map to John Truman, at Mass. Gen­
eral, he called Atlanta (CDC) and they 
jumped. If I had called Atlanta, it would 
have been recorded as another incoming 
call with a request. But when you have 
somebody of stature calling in the Feds, 
they come. We have been fortunate and 
extremely blessed because of the support 
of the people at Harvard (School of 
Public Health), who have encouraged 
us, and in some cases provided funding 
to make a health survey of the commun­
ity a reality. That is exciting for us. 

I would really like to learn more about 
the Health Status Survey. Is it still being 
done? 

It is almost at the point of conclusion 
for us in terms of gathering the raw data. 
To summarize, it is a ten page question­
naire that is administered by telephone, 
not a door-to-door campaign. It asks 
about general health with some ques­
tions about cancer specifically. It is not a 
cancer survey, exclusively. It deals with 
other public health issues as well, be­
cause the community asked for it. The 
survey was designed by people in the 
community. 

Rev. Bruce Young 

By FACE members? They are doing 
the phoning? 

Yes. They are just angels. Most of 
them are local residents. We have also 
had an extremely generous response 
from people from other communities, 
from organizations and groups who are 
concerned about their own commun­
ities, and see Woburn as worthy of es­
tablishing a model which can then be ap­
plied to their communities later on. Peo­
ple from as far away as Concord and 
Boston are participating on a regular 
basis. 

Could you describe the dynamics of 
creating a health survey where you have 
citizen input as well as guidance from 
Harvard School of Public Health 
(HSPH)? 

It started with an invitation by Dr. 
Larry Brown at Harvard to address his 
class. He has a program called CHIPs, a 
Cooperative Health Improvement Pro­
gram, where they expose students to 
community issues and problems, and try 
to bring the HSPH out of their ivory 
tower and into the community with 
some real experience. Larry asked me to 
speak to his class, which I. did. 

When the class was over, I was intro­
duced to another professor, who had sat 
in on the class, Dr. Marvin Zellen. Dr. 
Zellen is the chairman of the Depart-
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ment of Biostatistics at HSPH, also has 
a position at the Sidney Farber Institute, 
and is involved in the World Health Or­
ganization. He was intrigued by what I 
had said in my lecture and asked if we 
would be interested in gathering SOI}le 
information to use in a biostatistical 
health model he had developed. Of 
course I was very interested. From that, 
we had several meetings with his staff 
and members of FACE, and we put to­
gether a health survey that will, when it 
is completed, be held up against a model 
that he has designed and developed. 

I guess the bottom line on it would 
be to see if we can show some sort 
of correlation, not proof or cause-and­
effect, but just show an association be­
tween your location in a community and 
an environmental hazard or risk. We are 
trying to see if you are at greater risk liv­
ing closer to Wells G and H than if you 

Having been involved in this for more 
than ten years, are there any lessons 
about the political power of citizen 
action groups? Knowing what you 
know, is there anything you would have 
done differently ten years ago? 

It is very clear in retrospect that it 
takes an awful lot of resolve to see the 
think through. It will not happen 
quickly. If you had told me ten years ago 
that I would still be beating my head 
against the wall ten years later, I don't 
know if I would have wanted to start. 
I'd like to believe that I would, but in re­
ality I am not sure how many people are 
willing to run a race that long. Secondly, 
I think that things began to happen 
when it moved from two people who 
were concerned to twenty-five people, to 
one hundred people, to five hundred. 
Clearly for us, there was strength in 
numbers. 

441 think that things began to happen when it 
moved from two people who were concerned 
to twenty-five people, to one hundred people 
to five hundred. Clearly for us, there was 
strength in numbers.,, 

lived on the extreme edge of that system. 
We are trying to see if you are at greater 
risk because you live closer to Industri­
plex or not. 

How many families are being sur­
veyed? 

The survey was designed to reach 
every family in the City of Woburn, 
which has 35,000 people or about 10,000 
households. Then, the instrument itself 
is designed to kick out certain groups: 
people who are new to the community, 
recognizing that whatever disease they 
have, they have brought in with them and 
should not be laid on the doorstep of W o­
burn. The other thing is we drop out sen­
ior citizens, the assumption there being 
that there are always reliably chronic prob­
lems that come with the aging process 
and should not be confused with other 
health problems. So now you are down 
to about 7000 households. At this point, 
we have.firm, complete data on about 
2500. We would like to have 3500 or 50 
percent, though I am told that even one­
third is an incredibly high percentage 
and will bring some numbers that would 
not be questioned within the medical 
and scientific community. 
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This is when you had the meeting at 
the church to seek out other families? 

Yes, that made a big difference, if for 
no other reason than to offer the sup­
port and encouragement to continue. 
The other thing that happened for us, 
and you can't plan it or draw an outline 
and make it happen in another commun­
ity, is tremendous enthusiastic and solid 
support from some key politicians, such 
as Senator Ted Kennedy. He went to In­
dustriplex and the media followed him. 
But the plus side of it was he did more 
than go out there and have his picture 
taken; he worked back in Washington to 
make Superfund a reality and to make 
Woburn a priority. He has worked to 
make sure the agencies have followed up 
and done what they are supposed to. It 
really does take that kind of political 
clout. The other thing we have, and I 
dearly wish we didn't, is a documented 
serious health problem affecting kids. 
Because it is children, it adds a 
dimension that makes it difficult for 
people to turn away. 

One of the things I have learned in ten 
years is you don't expect government 

agencies to do their job because it is their 
job. That was disappointing, a bitter pill 
I had to swallow. I have found that 
sometimes you have to drag them kick­
ing and biting and screaming to their 
desk to do their job. And then I find 
that all the agencies sing the same song, 
probably justifia]Jly so: "we are over­
worked and understaffed and we do not 
have the facilities to meet the need. Bud­
gets are being cut, positions are vacant 
and we do not have laboratory space. 
Although we are interested in the follow­
ing tests in Woburn, we are also per­
forming tests in New Bedford, Canton, 
Plymouth, Tewksbury, and Ashland, 
and it's all over the Commonwealth and 
we do not have enough people to do it. 
Speak to your legislature and get them to 
give us some more money." The name 
of the game in terms of public health, in 
terms of protecting the environment, is 
money. That's why I am incensed with 
the Reagan administration and their 
handling of Superfund. It is just a 
national disaster to allow them to do 
what they have done, to dismantle the 
EPA and not to spend the money that's 
there. Just unbelievable! 

Is there anything I haven't asked that 
should be included in telling the story? 

Yes, I'd say it's been minimized, but I 
think it is terribly important, and that 
was Mrs. Anderson's initial gut reaction 
-the water, the air, or a combination of 
both. She still hasn't been disproved. 
That tells me that your non-technical, 
non-scientific person has a place in this 
world and that we do not have to trans­
fer all power to those that have several 
academic degrees or are masters in com­
puter science or whatever. There is a 
place for the average citizen who thinks 
something is going on and who is able to 
get others to show some interest. Even in 
this age of specialization, old-fashioned 
Yankee ingenuity or maybe mother's in­
tuition is still alive. It would be nice if 
that were the case. In any event, what­
ever the final result is, I hope that some 
mothers take solace that it was a mother 
that got this thing started .. 

And that a citizen's group such as 
FACE saw it through. I guess that the 
way SftP would talk about it is that it is 
science done by the people. That's what 
has impressed me. 

We've been called lay epidemiologists 
by many professional epidemiologists 
who have been very laudatory in their 
comments about the way we conducted 
ourselves. I guess common sense helps. 
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lndustriplex-128 
(continued from page 18) 

mium lagoons, and other deposits still being discovered. 
In 1863 Merrimac Chemical Company bought out the 
first manufacturer on the site and continued to supply 
acids, and other chemicals to regional textile, leather, 
and paper industries. Throughout the years Merrimac 
also manufactured arsenical insecticides as well as TNT 
and other explosives. In 1929, the Monsanto Corpora­
tion bought out Merrimac, closing down the Woburn 
operations in 1931. A series of companies producing 
hide and bone glue and animal grease (using chromium­
containing tannery scraps) followed Monsanto, the last 
of these being Stauffer Chemical Company from 
1960-1968. All of these industries disposed of their toxic 
wastes on site and these chemicals have been slowly 
leaching into the groundwater, washing away in surface 
water, and drifting into the air for more than a century. 

Stauffer sold its land in 1968 to the present owner, 
a developer named William D' Annolfo, trustee of the 
Mark Phillip Realty Trust. D' Annolfo subdivided the 
parcel of land and several portions have been sold to oth­
ers for commercial development. In addition, he him­
self began work in 1972 on the remaining 300 acres in­
volving grading, excavating, and construction. When exca­
vation work exposed the buried hides and chemicals, 
some of these were moved to the northern end of the 
site, forming 50-foot high "hide piles." 

The exposed hides were suspected of being respon­
sible for frequent complaints of a foul odor, especially 
in Reading, the town immediately eastward and down­
wind of Woburn. Residents of the western neighbor­
hood of Reading have suffered over the years from nau­
sea, stinging eyes, and breathing problems on those days 
when the wind and a high level of construction activity 
at Industriplex combined to spread what is officially 
called a ''nuisance odor.'' In the summer, with windows 
open, it was a toss-up as to whether it was worse to let 
children play outside or in. There have even been re­
ports of peeling paint on house exteriors. According to 
"professional sniffers," odor chemists working for Ar­
thur D. Little Company under contract to the EPA, the 
odor is caused mainly by sulfurous and nitrogenous 
compounds, especially hydrogen sulfide. 

eginning in the early 1970s, D' Annolfo was 
given first a series of notices of air pollution 
violation by the Massachusetts Department of 
Public Health (DPH) in response to vocal com-

plaints by Reading residents. Later came a series of 
cease-and-desist orders by the Massachusetts Depart­
ment of Environmental Quality Engineering (DEQE) 
and the Massachusetts Attorney General. D' Annolfo ig­
nored all of these and citizen frustration mounted. He 
also did not comply with a consent decree and court or­
ders to use lime and water to abate the odor while 
digging. Eventually, the Town of Reading went to court 
seeking odor abatement and an end to excavation. 
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D' Annolfo finally stopped construction work in 
1979. At this time, the EPA also entered the picture, shar­
ing with the DEQE responsibility for several studies of the 
site. The EPA paid for a fence which prevents access to 
the arsenic pits. Whether D' Annolfo will ever pay for 
any of the containment or clean-up measures in the con­
sent decrees may be a moot point, because the Mark Phil­
lip 'frust has conveniently gone bankrupt. While D' An­
nolfo is certainly not responsible for placing toxic 
wastes on the site, much of the wastes would not now be 
exposed to surface water and air if it were not for the 
development construction. 

Whose Problem? 

The jurisdiction of federal, state, and local agencies 
over the Industriplex site is a complex tangle and the 
available measures of litigation and enforcement are 
varied, to say the least. Federal control by the EPA and 
Army Corps stems from the Toxic Substances Control 
Act of 1976, the Resources Conservation and Recovery 
Act of 1976, and the Water Pollution Control Act 
Amendments of 1972. On the state level, the DEQE ad­
ministers the Massachusetts Clean Air Act and Clean 
Water Act, as well as the older Solid Waste Disposal Act 
of 1965. The state Office of Environmental Affairs ad­
ministers the Massachusetts Environmental Protection 
Act (MEPA) which oversees the environmental impact 
of construction projects. On the local level, the Conser­
vation Commissions, Boards of Health, and Boards of 
Selectmen in both Woburn and Reading are involved. 

This governmental pluralism has complicated the 
problem in many ways and allowed considerable buck 
passing in past years. Only incessant public pressure in 
the press and on elected representatives by Citizens 
Against Pollution (CAP) in Reading, For a Cleaner En­
vironmental (FACE) in Woburn, the Mystic River Wa­
tershed Association in Winchester, and the League of 
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Women Voters, has forced what governmental action has 
taken place. To date, the most concrete result of ten 
years of activism is the EPA's fence. With the passage 
of Superfund, however, a better degree of cooperation 
and communication seems to have been worked out, es­
pecially between DEQE and EPA. 

rn he EPA' has been charged under the Superfund 
law to spend $1.6 billion for emergency clean­
up and containment of abandoned or inactive 
hazardous waste dumps and spills. It is doubt­

ful that this amount of money is anywhere near suffi-
cient to deal with all of the 418 priority sites. One can only 
speculate as to what sorts of measures will be under­
taken at Industriplex and when. 

Superfund legally allows for a "no action" alterna­
tive if studies show no environmental hazard, but this 
possibility is remote. The option of trucking to an off­
site location is also unlikely considering the immense 
amount of material. Also, there is no place in the state 
of Massachusetts to put it. The more likely options are 
deed restriction (preventing further development of the 
land) and containment on-site, possibly by capping (the 
hide piles, for example), slurry walls to deflect ground­
water flow, and solidification to prevent leaching (from 
the chromium lagoons, for example). Part of Industri­
plex could even become a hazardous landfill facility. 

States must pay lOOJo of the costs of remedial action 
under Superfund (500Jo if the site is publically owned). A 
bill to provide $25 million for the 14 Superfund sites in 
Massachusetts died in the last hours of the 1982 legisla­
tive session. A new version of the bill has been reported 
out of committee as of this writing and the League of 
Women Voters, among other groups, is lobbying for its 
passage. 

Who pays the price for clean-up projects is a crucial 
part of the Superfund process. The EPA is mandated to 
establish responsibility of those parties who caused or 
contributed to the release of hazardous wastes. Respon­
sible parties are to be held strictly liable for removal or 
remedial costs and damage to the environment. If 
brought to court, they must reimburse the EPA for tri­
ple damages (three times the clean-up costs paid by Su­
perfund). Getting the chemical industry to pay for 
cleaning up their own messes will of course save the fed­
eral government (and taxpayers) considerable money. 
The EPA under Superfund does not have to wait for 
polluters to come forward or for completion of lengthy 
litigation to proceed with remedial measures. 

Stauffer Chemicals (glue factory on the site until 
1968) has voluntarily come forward, a move that will be 
closely watched by other chemical companies in similar 
situations and by all of us who are suspicious of cor­
porate good intentions. Stauffer (corporate headquar­
ters in Westport, Connecticut) signed a consent order 
with the EPA and DEQE in may 1982. In it, Stauffer of­
fered to undertake at its own expense an Investigative 
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Study of the Industriplex site prior to undertaking any 
remedial action. Phase I, completed in March 1983, sur­
veyed the site, located hazardous waste deposits, and as­
sessed their impact on surface waters, groundwater, and 
air. Among the Phase I findings are that the arsenic pits 
are more extensive than previously thought (due to en­
croachment over the edges by dirt and vegetation). Also 
it appears likely that the northeast portion of the site, 
which is relatively free of waste deposits, will only re­
quire groundwater monitoring, and may be developed 
in the future. Phase II will investigate the source and/or 
extent of contamination identified in Phase I and screen 
possible remedial actions for those "most cost effective 
and environmentally sound" which Stauffer will rec­
ommend. Upon approval by the EPA and DEQE, reme­
dial action will be implemented by Stauffer or EPA's 
contractor or both. 

What does Stauffer get from this? First, the con­
sent order protects Stauffer from litigation by the EPA 
and the possible risk of triple damages. Second, the 
agreement limits Stuaffer's financial responsibility to an 
amount proportional to its share of the wastes now at 
the site. Other responsible parties will be assessed for 
clean-up costs proportional to that portion of the waste 
problem that they were responsible for, and Stauffer 
will be involved in the apportionment process that sets 
the percentages of responsibility. Monsanto, the major 
third party, has taken the position of challenging the 
EPA to prove they were responsible for wastes and sue 
them. 

Finally, Stauffer's voluntary involvement has been 
successful public relations showing them to be a public­
spirited corporation. After all, dumping in the past had 
been legal, Stauffer did not expect it to be dug up, and 
little had been known about groundwater and the like. 
Stauffer has come out looking more cooperative than 
Monsanto. Representatives of Woburn and Reading sit­
ting on the Citizen Advisory Committee (CAC) for In­
dustriplex have mostly praise for Stauffer's proposal for 
its Remedial Investigation Plan, with its technical thor­
oughness and safeguards built in for EPA and DEQE 
review, despite initial skepticism regarding Stauffer's 
motives. Apparently Stauffer has listened to and incor­
porated CAC recommendations into its research plan. 
Other chemical companies who are finding themselves 
in jeopardy under Superfund are looking at the Stauffer 
plan as a model for ways they can deal with their own 
troubles, and the EPA has generally been favoring out­
of-court settlements of Superfund cases. 
Citizen Watchdogs 

Efforts in the 1970s by citizen action groups to at­
tract media attention to Industriplex, pressure state re­
presentatives and congresspeople, and mobilize govern­
ment agencies have subsided for the time being. Instead 
a Citizen Advisory Committee (CAC) diligently meets 
biweekly with representatives of the DEQE and EPA, 
carefully reviews research proposals and reports, offers 
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constructive criticism, and tries to ensure that nothing 
happens at Industriplex without community knowledge. 
The CAC includes representatives from Woburn, 
Reading, Winchester, and Wilmington. 

The CAC has had to fight for the right to see all 
documents relevant to Industriplex. The EPA did not 
want the CAC to see the consent order with Stauffer 
prior to signing, for example, on the excuse that it 
was the subject of potential litigation. But the City of 
Woburn and the Town of Reading had an agreement 
with the Massachusetts Attorney General, dating from 
the legal actions of the late 1970s, that they could review 
"all reports and findings" and the EPA was forced to 
allow three citizens to read a copy of the consent order 
in the EPA's Boston office. The MEPA office in Boston 
has ruled that Stauffer's Phase I and II reports are "en­
vironmental impact statements" and so must also be 
shared with the CAC. MEPA mandates CACs for con­
struction projects in Massachusetts with major environ­
mental impact (such as D' Annolfo's development of In­
dustriplex) but this CAC is unique so far as toxic wastes 
sites go. In fact, the CAC may be unique among Super­
fund sites nationally. Steven Oston, a resident of 
Reading on the CAC, hopes that their committee will 
serve as a model for other communities around the 
country, but the Superfund law only requires general 
''public participation'' and this requirement could be 
satisfied, for example, by once-yearly public hearings or 
by soliciting written input. 

Gretchen Latowsky, member of the CAC from the 
Reading League of Women Voters, attributes much of 
what governmental intervention has happened with In­
dustriplex to the CAC. She thinks that the weekly com­
mitment of the people involved and the fact that the citi­
zens have asked for nothing unreasonable has "given 
credibility to a citizen's committee and gained the re­
spect of legislators and congresspeople and of the 
DEQE and EPA." If the EPA drags its feet on remedial 
action after Stauffer's Phase II is complete, the CAC 
will be in the position to know about it and can, as Lo­
towsky puts it, "do the screaming citizen bit again." 

rn he future of the Industriplex site has not 
been finally decided. It is prime industrial land 
and the City of Woburn wants the area devel­
oped for tax purposes. The environmental 

problems are complicated by the fact that other chem­
ical companies are now disposing of wastes and venting 
organics in other sites in Woburn and neighboring com­
munities. Tests of the groundwater entering the Indus­
triplex site from the north, from Wilmington, show that 
the groundwater is already contaminated with lead be­
fore it gets to Industriplex. 

One is inclined to believe that it is unlikely that 
Stauffer will serve as a prototype for an enlightened 
chemical industry of the future. Stauffer's voluntary ac­
tion, after all, is based on financial self-interest. Whe­
ther other companies will follow suit depends on whe­
ther they feel their profits threatened by the possibility 
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Aerial view of some of the toxic waste deposits at Jndustriplex-128. 
The white area in the foreground is an arsenic pit (note car on dirt 
road for scale). The areas to the left and right of the pond 
(underneath the power lines at the top of the photograph) are fifty­
foot-tall hide piles. 

of being held accountable by an EPA that vacilates be­
tween the well-being of the environment and corporate 
prosperity. The chemical industry is more likely to keep 
lobbying for relaxation of environmental regulations. It 
will not be easy to keep them from succeeding, particu­
larly if the people who used to fight for environmental 
issues popular in the 1970s devote their energies exclu­
sively to the issue of nuclear disarmament. Toxic wastes 
are a present danger and the hazards to public health 
and the environment are here and now. Few environ­
mental activists or peace activists see the unity which ex­
ists between the generators of toxic wastes and the wea­
pons industry, both integral parts of an economic sys­
tem where the interest of "the people" have not come 
first. 

That the EPA and DEQE take seriously the input 
of the CAC on matters of Woburn's Industriplex, and 
even the fact that the government agencies forced the 
stoppage of the further development of the site are testi­
mony to the power of citizen action groups. At this 
point in the Industriplex story, the involvement of a few 
citizens with the patience to diligently read the details of 
reports and studies and then speak up seems the most 
appropriate action. When the time comes for Stauffer 
and the EPA actually to implement the recommended 
remedial action, the CAC will contribute its input and 
will closely monitor the decision making process. Vigi­
lance by the CAC will tell if or when renewed effective 
mobilization of broader citizen action will be necessary 
to ensure that the public interest is best served. The goal 
for Woburn, Reading, and surrounding communities, 
after all, is to feel confident that their air is safe to 
breathe and their water safe to drink. People should not 
have to settle for less. 
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DIOXIN and DOW CHEMICAL 
by Susan Sylvester and Carol Ann Barth 

Dioxin is often called the most toxic chemical ever 
made. In concentrations as low as one part per billion, 
dioxin can be lethal. In smaller concentrations (such as 
parts per trillion or per quadrillion), dioxin can cause 
cancer, systemic poisoning, and serious skin rashes. 
There is also a high correlation between dioxin exposure 
and birth defects and spontaneous abortion. The US 
Food and Drug Administration (FDA) has set 100 parts 
per trillion as the safe limit for dioxin contamination in 
edible fish. Canada's safe limit is 20 parts per trillion; 
and New York State has set 10 parts per trillion as the 
safe limit. The FDA is now considering reducing its lim­
its to 50 parts per trillion. 

In December 1980, the minister of the environment 
of Canada confirmed that TCDD, the most toxic form 
of dioxin, had been found in herring gull eggs in Sagi­
naw Bay, Lake Huron, and Lake Ontario. (See map.) 
TCDD levels as high as 695 parts per trillion have been 
found in fish from Saginaw Bay and Lake Huron. 

The quantities of TCDD in these fish have caused 
the Michigan Department of Public Health to advise 
people not to eat them. Such an advisory seriously jeo­
pardizes the commercial and recreational fishing in­
dustries, both major contributors to Michigan's eco­
nomy. 

Newspapers in Canada and the United States, as 
well as the Canadian embassy, have mentioned the Dow 
Chemical plant in Midland, Michigan, as a source of the 
TCDD. 

Dow Chemical, one of the largest chemical com­
panies in the world, has manufactured chemicals at its 
facility in Midland, Michigan since the late 1890s. To­
day the Midland, Michigan site is one of the largest 
chemical plants in the world, covering approximately 
two square miles. At this site, Dow manufactures more 
than 300 chemicals, including organic compounds, such 
as pesticides and solvents, and inorganic compounds, 
such as heavy metals and fertilizers. For all this, Dow's 
facility in Midland uses approximately 63 million gal­
lons of water per day. 

This article is based on several articles written by the authors which 
have appeared in the CBE newsletter. 

Carol Ann Barth is the research director for Citizens for a 
Better Environment (CBE) in Minnesota. 

Susan Sylvester is a research scientist at CBE's Chicago 
office. 
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This map appeared in the May issue of Environmental Action 
magazine. It is reprinted with permission. 

The finding of TCDD in fish and herring gull eggs 
is alarming because TCDD is so toxic than any quantity 
in the environment can present a danger. TCDD and 
substances like it accumulate in living systems, so that 
what starts out as a miniscule quantity in water can be­
come a potentially dangerous quantity in living things. 
As a hypothetical example, a chemical company dis­
charges TCDD into a river at a level of one part per 
quadrillion. As small aquatic organisms feed, their bod­
ies store TCDD so that it reaches a level in the part per 
trillion range. When fish eat aquatic organisms, the 
level in their bodies may reach several hundred parts per 
trillion. When larger fish eat these fish, the level of 
TCDD may reach-the part per billion range. By the time 
people eat the larger fish, the quantity of TCDD has 
reached dangerous levels. 

Toxic chemical pollution of water seems to occur 
because certain exceptionally toxic substances, such as 
TCDD, are formed as by-products of various chemicals, 
many of which are manufactured by Dow Chemical. 
Even though the quantities of the toxic materials are so 
small that they are difficult to detect even with the most 
sophisticated analytical equipment, the problem is mag­
nified because of bioaccumulation in living things. 
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Dow has contended that the dioxins found in Sagi­
naw Bay fish are from past, not current, problems. 
These contentions have not been widely accepted. 
Stormwater runoff from the Dow plant site may be a 
current source. Dow's own data, presented in Science, 
October 1981, show that dioxin is present in dust and 
soils at the Midland plant in quantities thousands of 
times larger than at any other place sampled. 

Dow also discharges large volumes of wastewater 
into small receiving waters. The area of the Tittabaw­
assee River into which Dow is allowed to discharge 
wastewater only yields a dilution factor of about one to 
one. Being located on a small receiving stream means 
that Dow should discharge wastewater in smaller con­
centrations to protect the water quality for fish and 
other aquatic organisms. 

The federal Clean Water Act requires all pollutants 
discharged into surface waters to be controlled by per­
mits issued under the National Pollutant Discharge 
Elimination System (NPDES). (For more information 
on NPDES permits see box.) 

In Michigan, NPDES permits are written by the 
Michigan Department of Natural Resources (DNR) and 
issued by the Michigan Water Resources Commission. 
The DNR extensively reviews the permit, establishes the 
discharge limits, then releases the permit for public 
comments. After the public comment period, the DNR 
presents the permit to the Water Resources Commission 
for issuance. 

When Dow's NPDES permit came up for reissu­
ance in October 1981, Citizens for a Better Environ­
ment (CBE), an active environmental group in the mid­
west, decided to review it. Not only had the US Environ­
mental Protection Agency (EPA) designated the Mid­
land/Saginaw area as a toxic "hot spot," but CBE felt 
that Dow's permit would be a precedent for other 
NPDES industrial permits throughout the nation. Be­
cause Dow's wastewater contains toxic and carcinogenic 
substances, its permit would help determine whether in­
dustry will have to control the discharge of these sub­
stances. 

..--------- The Structure of the NPDES Permit Process------· 
Since 1982, it has been illegal to discharge pollution 

into lakes and rivers without a government-issued per­
mit. The permit places limits on the amount of pollution 
that can be discharged and requires periodic chemical 
testing of the discharged materials to ensure compliance 
with the limitations. Permits are valid for a maximum of 
five years and must be reevaluated and reissued at their 
expiration. 

Originally, the US Environmental Protection 
Agency (EPA) was responsible for evaluating and issu­
ing permits. However, various states have applied for 
and been granted authority to issue these permits, which 
are called National Pollution Discharge Elimination 
System (NPDES) permits. The NPDES permit process is 
similar whether administered by the EPA or the state. 

The Clean Water Act governs the NPDES permit 
system and demands that permit limitations be made 
more restrictive as time passes. The goal is that by 1985 
all pollution discharges will be eliminated. The Clean 
Water Act required two kinds of pollution reduction by 
dischargers: technology based and water quality based. 

Technology-Based Limits 
The Clean Water Act required the EPA to study 

each category of industry in the United States and to de­
termine what type of pollution control each could 
achieve. The EPA would then establish pollution dis­
charge limits in each industrial category, based on the 
best practicable technology currently available (BPT). 
By 1977, each plant in that category had to reach the 
level of pollution control based on BPT. The BPT limits 
actually control very few toxic chemicals. 

By 1984, industries will be required to meet a more 
stringent limit, called best available technology eco­
nomically achievable (BAT). These limits will control 
toxic chemicals normally discharged by each category of 
industry as well as the conventional pollutants. Not only 
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has the EPA not yet established BAT limits for most in­
dustries, but it has not yet even completed its review of 
industries nor set BPT limits for all. 

Water-Quality-Based Limits 
The Clean Water Act recognized that in some cir­

cumstances technology-based limits alone may not pro­
tect the receiving waters. This could occur where many 
industries discharge into a short segment of river or 
where a very large industry discharges into a very small 
stream. The Clean Water Act required states to set 
maximum safe levels for pollution in waterways based 
on water quality and to evaluate whether technology­
based pollution limits would cause the polluting industry 
to pollute the water beyond those water-quality-based 
standards. If, after review, the permitting authority de­
cides that the technology-based limits would cause a vio­
lation of the water quality standards, the permit limits 
must be restricted further to protect the receiving water. 

Public Participation 
Public participation is a major component of the 

Clean Water Act. The "public" is a broad term includ­
ing everyone but the permit issuing authority, and thus 
includes industry, business, local government, interest 
groups, and citizens. The public is given a fixed time 
period, usually 30 days, to review the draft permit, per­
mit application, and other data used in preparing the 
draft permit. If the public believes that the permit terms 
are improper, they can prepare a comment or a state­
ment that the permit needs to be modified to address 
certain concerns. The more specific the comment is, the 
more likely it is that the permitting authority will re­
spond to the comment or revise the permit. Permitting 
authorities are most likely to respond to a comment that 
uses the authority's own data to show that the waterway 
is being harmed or technology-based limits are not being 
met. 
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Dow's previous NPDES permit, issued in 1974, 
limited its discharges of conventional pollutants. There­
cently proposed permit was almost the same; only limits 
on phenol and residual chlorine were added. This permit 
should have contained limits on discharges of toxic or­
ganic compounds and heavy metals. By a special provi­
sion, the proposed permit required Dow to monitor its 
discharges for one year; after that year of monitoring 
and analyzing the wastewater, another permit would be 
written based on the year's data. 

CBE, in conjunction with the Michigan United 
Conservation Clubs, reviewed all the data in the DNR's 
and EPA's files. Dow's application for permit renewal, 
dated May 1979, contained a list of chemicals and their 
concentrations known or thought to be present in each 
outfall effluent. What the application did not list were 
other chemical waste streams that Dow either sent 
through its hazardous waste treatment process or dis­
charged directly into the Tittabawassee River. 

Dow also has a leachate collection system for its 
hazardous waste landfill and a liquid waste incinerator, 
which has air pollution control equipment. Both the 
leachate from the collection system and the wash water 
from the air pollution control equipment are routed to 
the wastewater treatment system. But neither of these 
waste streams were identified during the development of 
the new NPDES permit. 

Without knowledge of the chemical composition 
and volumes of these additional waste streams, it is vir­
tually impossible to determine whether or not the waste­
water treatment system at Dow is capable of adequately 
treating them or whether these chemicals present new 
hazards. 

CBE wrote to the permit issuing authority, the 
Water Resources Commission, requesting that dis­
charges from these additional waste streams be prohib­
ited until Dow submitted a revised permit application 
stating the volume of these wastes, the chemicals in 
them, and their concentrations. 

CBE evaluated the proposed NPDES permit and pre­
pared extensive comments during the public comment 
period. The group also reviewed DNR procedures and 
policies for establishing effluent limitations. 

After presenting their comments and recommenda­
tions, CBE, along with other environmental groups, 
met with the DNR to discuss the matter. As a direct re­
sult of environmental group input, the DNR decided to 
take a stronger position in regulating Dow's surface 
water discharges. 

A new permit was drafted and released to the public 
for comment on March 12, 1982. This permit reflected a 
strong environmental posture on the part of a govern­
mental agency and requires Dow to do the following: 

1. Limit discharges to specific levels for the follow­
ing chemicals: TCDD; 2,4-D; pentachlorophenol; car­
bon tetrachloride; chloroform; polychlorinated bi­
phenyls (PCBs); hexachlorobenzene; tetrachlorethylene 
(perchlorethylene, PCE); 2,4,6-trichlorophenol. 
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2. Submit a plan to quantify the amounts of cad­
mium silver mercury, and zinc in wastewater. 3: Conduct a facility wastewater characterization 
study of 69 different chemicals. This study would deter­
mine the identity and concentration of chemicals pres­
ent in all discharges. 

4. Conduct bioassays on substances for which tox­
icity information is not now available. 

5. Conduct a study of total dioxin contribution to 
the Tittabawassee River from the Dow facility. 

6. Eliminate the discharge of any of the 129 priority 
pollutants listed by EPA and the 265 chemicals listed on 
Michigan's Critical Material Register that are not listed 
in Dow's permit application or are listed at less than de­
tectable concentrations. 

7. Eliminate the discharge of chemicals listed in 
Dow's permit application but not reported as being dis­
charged in detectable concentrations. 

Although CBE requested lower limits, the DNR ap­
proach is certainly the right step forward in protecting 
receiving waters. CBE was satisfied with these permit 
conditions. Most of the concerns presented in CBE's 
written comments were addressed at least partially by 
the new permit. CBE sent a letter and presented oral 
testimony to the Water Resources Commission recom­
mending immediate issuance of the permit to begin pre­
venting any further degradation to the Tittabawassee 
River, its tributaries, and the fish and aquatic organisms 
dependent on them. That recommendation met with less 
success. 

Since its issuance over a year ago, the Dow NPDES 
permit has been held up in the administrative contested 
case hearings process. The old NPDES permit, which 
doesn't even mention dioxin, thus still stands for the 
time being. Meanwhile, according to Environmental 
Action magazine, rather than clean up its dumping pro­
cedures, Dow has recently hired Hill & Knowlton, one 
of the world's largest public relations firms, to clean up 
its image. 

The latest event is that the DNR has received a new 
application form for a five-year permit from Dow and 
has begun working on this new round. Because the 
environmentalists and the general public have had suffi­
cient lead time, this time they are prepared to stand even 
stronger in the ongoing battle. The National Wildlife 
Federation, and the Great Lakes Natural Resources 
Center, located in Ann Arbor, Michigan have been ex­
tremely active in this permit, as have other groups, in­
cluding the Canadian group Pollution Probe, located in 
Toronto, Ontario. 

While this case is far from settled, the lessons 
learned are abundantly clear. Citizen involvement 
forced the issuance of more responsible government 
regulation of toxic waste dumping into our water. Citi­
zen involvement is called upon again to enforce the 
regulations. We are hopeful that we will be able to meet 
that challenge. If there is a precedent being set in Michi­
gan for other locales, let this be it. 
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The Connecticut River and the Quabbin Reservoir 

WATER DIVERSION AND 
WATER POLICY 
by Terri Goldberg and Robie Hubley 

In recent years, a major controversy in Massachu­
setts has.erupted over whether to divert water from the 
Connecticut River to Quabbin Reservoir to augment 
metropolitan Boston's water supply. Quabbin was built 
about 40 years ago by flooding four towns in Western 
Massachusetts. This specific controversy sheds light on 
more than a regional water policy dispute; it outlines 
several prevalent aspects of the problems and politics of 
water diversion and water policy in this country. 

The history of Boston's water supply is similar to 
many major metropolitan area, especially on the East 
Coast. When the town was first settled in the seven­
teenth century it had an adequate water supply on site. 
As it grew to 25,000-30,000 people there was not enough 
water within the town. The city extended its water line 
progressively westward-from Jamaica Pond to the 
Mystic Lakes, to a reservoir system developed near Sud­
bury on the Sudbury River. In the latter part of the last 
century, the city started bringing in water from Wachu­
sett Reservoir which is on a tributary of the Merrimack 
River. (See map.) In the 1930-1940s the Quabbin Reser­
voir was built on a tributary of the Connecticut River. 
The metropolitan region has gone farther and farther 
from its core to find uncontaminated supplies that re­
quire minimal treatment. 

This article is based on a discussion between Terri Gold­
berg and Robie Hubley. 

Robie Hubley is the Executive Director of the Water 
Supply Citizen Advisory Committee (WSCAC), and he is the 
regional environmentalist for the Mass. Audubon Society. 

He works on agricultural/and use issues with Mass. A udu­
bon, and water supply issues with WSCAC. He has been in­
volved in issues relating to rivers for about 20 years. Pre­
viously, he focused on flood control, flood management, dam 
building, and now he is concerned about Massachusetts water 
supply. 

Terri Goldberg is the former magazine coordinator of 
Science for the People. Before working for SftP she was the 
director of the Connecticut River Public Education Project. 
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Not every city has a similar history of water supply. 
For example, London supplies a major part of its water 
by tertiary treatment of its waste. And New Orleans uses 
the Mississippi River for water supply. Rather than seek 
uncontaminated remote sources, these cities chose to 
treat their readily-available water sources. While there 
are various sources that cities use, the water supply his­
tories of metropolitan Boston, New York city, and 
many other cities across the country are similar in their 
use of increasingly remote sources. These water systems 
also share similar problems. 

The Proposal to Divert the Connecticut River 

In the 1960s, the Metropolitan District Commission 
(MDC), the state agency responsible for providing 35 
metropolitan Boston and 10 central Massachusetts com­
munities with water, was provided with an opportunity 
to get additional water. This opportunity came when the 
Vernon Nuclear power plant was put on the Connecticut 
River. The utility, Northeast Utilities, had to find a way 
to store excess power that is generated when they are in 
the low use times of the day/night. They decided to 
build a hydroelectric pumped storage station at North­
field, Massachusetts. Because Northfield is on the Con­
necticut River, they had to get a Federal license to build 
the facility. 
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One of the requirements of the license is that the 
developer show multiple use for the project. It was hard 
to figure out what could be done for multiple uses of a 
pump storage facility. Someone had the idea that maybe 
the city of Springfield could use some of the water for 
water supply; so the utility called the Springfield water 
department. Springfield had plenty of water, but they 
suggested that Northeast Utilities try MDC. MDC be­
lieved they could use the additional water. It seems that 
it was more of an historical accident that kicked off 
MDC's current search for water than a regular planning 
cycle, as they would have the public believe. 

MDC is proposing to "skim" water out of the Con­
necticut River when the flow of water in the river ex­
ceeds 17,000 cubic feet per second. The water would be 
transferred to the reservoir on the top of Northfield 
Mountain at the pumped storage facility. An aqueduct 
would carry the water from Northfield to Quabbin. The 
Northfield Reservoir was built with an extra few feet in 
height to accomodate the additiona! water that would be 
pumped during diversion. Under the preseni legislation, 
water could be diverted during roughly 70 days per year 
of peak flow. The 375 million gallons per day (mgd) 
available to MDC during the diversion period would 
produce an average of about 72 mgd on an annual basis. 

MDC claims that as a result of a drought in the 
1960s, they feel insecure about their water supply. MDC 
officials have stated that they think a drought of that 
sort occurs in 20 year cycles. Although there are some 
places in the country which experience regular drought 
cycles, an analysis of the weather data in this part of the 
country does not support such a thesis. In fact, the 
1960s drought is the worst drought that has been recor­
ded in 150 years of weather data. Massachusetts got 
through that drought without requiring the metropol­
itan-area to take any standard water conservation-no 
one was required to stop watering their lawns or 
washing their automobiles. We survived the worst 
drought in the history of the existing water supply, and 
the water levels in Quabbin were back to normal within 
a few years. 

Our experience working with MDC has led us to 
conclude that the relationship between demand and sup­
ply is not simply one where the water supply agencies 
seek new supplies when demand increases. In this speci­
fic case, until the early 1970s water consumption in the 
Boston-area was on the increase, but since then water 
consumption has been declining. The Water Supply Citi­
zen Advisory Committee (WSCAC) has asked MDC 
why they are looking for additional water in a declining 
demand period. 

Diversions of rivers like the Connecticut are not in 
MDC's interest or in the water consumers' interests. 
MDC is also currently considering other diversion pro­
jects. These diversions represent a radical departure 
from the previous water supply policy of MDC. That 
policy was: use only upland sources that were free of 
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contamination and require absolutely minimal treat­
ment. The information in the drafts of the environmental 
impacts report undertaken by MDC on this diversion 
and other water supply alternatives indicate clearly that 
less potentially harmful measures can be taken to live 
within existing supplies. This leads us to wonder in 
whose interests are the proposals to divert water from 
the Merrimack or Connecticut River? 

Who Benefits from River Diversion? 

To understand the situation, one must consider the 
bureaucratic interests of the MDC. For MDC to live 
within their existing supply, they must encourage com­
munities on the periphery of the urban core to preserve 
their existing supplies. Many of these communities have 
their own supplies now, but under the law, if they need 
water they can become part of MDC's system. If the 
communities remain independent, using their own sup­
plies, they have the centralized supply to fall back on 
should anything happen to their local supplies. If these 
communities get on the central supply, they have no fall 
back. So it is better for the communities to maintain 
their local supply. But it is better for the central bureau­
cracy, the MDC, to get these towns on their system. 

The more cities the MDC provides with water the 
more money is flowing through the agency. This trans­
lates into bureaucratic interests by increasing the num­
ber of people in every department of the agency. The 
agency has to have more engineers, more planners, 
more police, and a bigger budget for it to be more pow­
erful and more likely to persist. The larger they are, the 
greater their political clout. 

In addition, water planners seem to prefer diver­
sion as a way to augment water supply because it is the 
most susceptible to absolutely straightforward engineer­
ing. For example, the diversion of the Connecticut River 
is simply a matter of building an aqueduct about 10 
miles long. The water runs down the pipe by gravity. 
The other water supply alternatives are much more com­
plex. They involve making communities protect and 
conserve their local supplies. 

Environmental Impacts 

There are multiple environmental problems with 
the proposed diversion. Communities along the 
Connecticut River dump treated sewage into it. This 
diversion would be downstream from Keene and Brat­
tleboro, and it is about 10 miles downstream from the 
Vernon Nuclear Reactor. The diversion would put se­
cond-class water into Quabbin, and the MDC postulates 
that Quabbin may be able to assimilate this material. 
The MDC does not know. They are also considering in­
stalling a treatment plant for the water before it comes 
into Quabbin. 

But there is another more diffuse environmental 
impact. When communities in the metropolitan area 
joined the MDC, by law they were required to abandon 
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their own local supplies. Historically one can document 
that if communities abandon their local supplies then 
the watershed around that reservoir or lake becomes 
available for potential development. Some of the old 
abandoned reservoirs have become the dumps or the 
disposal sites for hazardous waste. One can investigate 
what happened to all those reservoirs that were aban­
doned when communties joined the MDC system. We 
have found that often they are now toxic waste sites. 

In order to keep the watershed area pure enough to 
deliver clean water, a community must develop a local 
interest in environmental quality that permeates beyond 
the water supply. There appears to be a direct relation­
ship between the general environmental quality within a 
town and whether it maintains its water supply. 

Some communities on the periphery of the metro­
politan area that have been responsible about their wa­
ter supply-Reading, North Reading, Weston, and Wel­
lesley-do not want to get on the Quabbin. Wellesley, 
for exarpple, pays $20,000 a year to have a MDC pipe 
come right up to the town line, and they do not buy any 
water. They use their own water supply, and they have 
the pipe in case their water becomes contaminated. They 
are trying to preserve the community's environmental 
quality at an adequate level to maintain their own sup­
ply. If the environmental quality deteriorates to the 
point where they can not rely on their own water, they 
will use MDC water. 

Case studies have shown that as the water supply 
becomes more centralized and people have less contact 
with the sources of the water they use, they are less care­
ful that toxic wastes are not dumped into local marshes, 
streams, and abandoned reservoirs. Massachusetts has 
many communities with serious toxic waste problems. 
We would be less likely to have these terrible problems if 
we did not rely exclusively on large scale centralized wa­
ter systems. 

Industries and Water Supply Policy 

The industries in eastern Massachusetts did not ad­
vocate centralized water departments. The industrial 
sector of Boston did not create MDC. The towns, 
through their municipal governments, created the MDC 
system mainly for domestic use. 

But the benefits to the industries have been tremen­
dous. At first the water was almost given away, and in 
some cases it was given away. Certain kinds of water use 
were not metered. As cities start metering and develop­
ing rates for water and sewage that can realistically pay 
for the maintenance of the system, industry develops a 
strong interest in conserving water. Today most of the 
water is metered. 

However, if cities paid for water what it is worth in 
terms of its implicit energy content-if one had to pay 
for water the amount that it would cost for electricity to 
distill the water to purify it to the state it is in when it 
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comes to your faucet-the cities would not be buying it 
for $240 per million gallons. They would be paying 
much more. Howard Odum, a well-known ecologist, 
has analyzed the value of water as a fuel. He believes 
that water is delivering energy to any industrial pro­
cess-that is, free solar energy-which is how many in­
dustries use it. That free energy supplement is converted 
by industry into goods, services, or processes which are 
sold. So when a community pumps clean water into an 
industry, they are delivering dollars. And industries are 
able to buy the dollars for preposterously little money. 

If MDC transfers large amounts of pure water 
from the Connecticut River watershed to eastern Mas­
sachusetts, they are taking potential economic wealth 
from the inhabitants of one watershed and transferring 
it to another watershed. 

The Citizens Respond 

When MDC proposed the diversion, a group of 
western Massachusetts citizens began to investigate its 
potential environmental impacts. This group has an in­
teresting history. Communities in the Connecticut River 
Valley have many strong environmentally/socially con­
cerned citizens. In the early 1970s the Army Corps of 
Engineers proposed to build almost $2 billion worth of 
dams on the Connecticut River. In response to this pro­
posal, a group of people rose up in defiance. We worked 
our way into the official part of the process. We got the 
planning agency at the time, the New England River 
Basin's Com~ission (NERBC), to admit a group of 
citizens as an advisory committee. Eventually we turned 
the whole project around. They dropped the dams and 
created a water management plan for the Connecticut 
River. 

When that was done (the NERBC went out of busi­
ness), we found out that the MDC was proposing to re­
activate the diversion proposal. We had the group of cit­
izens who had already been involved in this kind of an 
issue and were ready as a cadre to move into a new pro­
ject. By going to the statehouse and meeting with the 
state officials and demanding a role in the decision mak­
ing process, we got ourselves ensconsed in reviewing and 
commenting on the environmental impact report that 
MDC is preparing. 

In 1978 when we approached the Massachusetts 
Secretary of Environmental Affairs, she looked at the 
proposed diversion and decided that it was what Massa­
chusetts law calls a "major and complicated project." 
This gave her the discretion to put additional conditions 
in the scope of the environmental impact report (EIR) 
beyond what is simply part of the Massachusetts Envi­
ronmental Protection Act (MEPA) Code. She decided 
that the proposing agency would have to fund (through 
another neutral agency) the Water Study Citizen Advi­
sory Committee (WSCAC), so that we could have a full­
time professional staff and funds for operation. Our 
role was to have, "a full formal advisory role in the pre-
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paration of the EIR and to channel and formulate pub­
lic response." This is basically what we do. We read all 
the documents and respond to them formally, and our 
response is in a special category that has to be taken into 
consideration by the agency. We also seek responses 
from appropriate sectors of the public. When there is a 
matter that pertains to statistics, we might call 
statisticans; when there is a scientific matter, for 
example botany or hydrology we contact a botanist or a 
hydrologist. We have gotten much of the public in 
different sectors involved in commenting on the reports 
that have been done. 

In addition, we meet regularly to discuss the work 
in progress. We hear reports on how the consultants, 
hired by MDC to write the reports, are doing the re­
search, how they are conceptualizing the problems, and 
in what directions they are taking the work. We have the 
opportunity to advise on drafts of the report, research 
techniques, and data analysis while the work is in pro­
gress. We have also written reports proposing directions 
the study could take. 

The Citizens Advisory Committee involves many 
different kinds of people, from representatives of envi­
ronmental groups, academicians, attorneys, farmers, 
students, representatives of community groups, and 
planners to business people and state legislators. 

The way the Citizen Advisory Committee has or­
ganized is unique. The group is attempting to have im­
put as the environmental impact report (EIR) process 
proceeds rather than reacting to the report after it is 
complete. Very often in these issues citizens do not get 
to raise environmental questions until after the EIR is 
completed. 

As a study like this proceeds, initial assumptions 
become imbedded in the research and conclusions whe­
ther they are explicit or not. This project is complex. It 
involves 40-50 different towns including 2/3 of the 
state's population and a major metropolitan area, try­
ing to project their population, industrial development, 
and their institutions for 40 years into the future. Tore­
ceive just a final report and try to disentangle every 
thread all the way back to the beginning is quite impos­
sible. Each aspect of the report is complicated. 

In one section of the report, for example, the con­
sultants are using a state economic model that projects 
the development of industries in various sectors. Each 
sector of industry has a different demand for water. The 
chemical industry demands large amounts of water. 
Computer assembly demands much less water. In order 
to figure out how much water industry demands, they 
have disaggregated the industrial sector. There is a sin­
gle computer model incorporated into the study that 
projects industry by category to 2007. Now the model it­
self is many pages of computer print-out. If a citizen got 
the final report without the opportunity to go through 
the model and look at where it projects growth and 
question its assumptions, he or she would be utterly 
lost. 
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The Citizen Advisory Committee found one typo of 
20 million gallons per day. The proposed diversion of 
the Sudbury River would yield 20 mgd. Just by a typo­
graphical error you could factor in diversion of a river. 
A citizen or environmental group would never catch 
these kinds of mistakes if they just read the final report. 

In the work of the WSCAC and all of our previous 
fights over the Connecticut River we have found that 
political activism involves mostly theatre and communi­
cations. Anybody who has the ingenuity to be an effec­
tive communicator is effective in the political arena. 
People stop listening to the same thing over and over 
again. So what an activist is called on to do is innovate 
all the time-make up something new, do something 
that has never been done before by anyone else, or make 
an old idea look original. 

The Alternatives to the Diversion 

As soon as the CAC began organizing as the North­
field Citizens Advisory Committee (NCNC, the prede­
cessor organization of the WSCAC), we established a 
group of task forces. It occurred to us that there must be 
some alternatives to the diversion; so we set up an alter­
natives task force. They started looking around at every 
way that you could go about providing adequate water 
for Boston. We suggested nine alternatives-from other 
rivers that could be diverted, ground water supplies, re­
opening local supplies in MDC communities, watershed 
management (around Quabbin to increase yield), to de­
salination, conservation, leak detection and repair. 

Water conservation is the alternative which can and 
should be implemented immediately. But MDC cannot 
require a community to conserve water. MDC is a 
wholesaler of water. The communities are the retailers. 
MDC does not have any jurisdiction in the communi­
ties. They just deliver the water to the door. The com­
munity can take it and hand it out without metering it. 
Beyond that, if the agency wants to buildup its bureauc­
racy it has no interest in conserving water. Mechanisms 
must be developed to give communities on the MDC wa­
ter system incentives to conserve water. Furthermore, 
building a pipe and adding water provides one with 
more water. Conservation is an activity that requires 
long-term public attention. 

One effect of river diversion is to make a major 
portion of urban water supply dependent on a single 
pipe. That makes that portion of the supply less secure, 
more subject to disruption. For instance, the water from 
Northfield is pumped by electricity, subject to power 
failure, and the electricity is generated by a nuclear po­
wer plant, with all its uncertainties. 

In contrast, development and maintenance of local 
supplies shortens the supply lines, and diversifies sour­
ces, avoiding vulnerability and enhancing local environ­
ments at the same time. The centralized bureaucracy 
may favor the big engineering solutions, the public in­
terest would be better served by taking responsibility 
within communities for water supply. 
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book review by Linda Ziedrich 

Report on the Lands of the Arid Region 
by John Wesley Powell, Harvard Common Press, Boston, MA 1983 

"All values inhere in the water," 
wrote John Wesley Powell in his Report 
on the Lands of the Arid Region. This 
statement was no less than revolutionary 
in 1878, when his report was first issued 
by the U.S. Government Printing Of­
fice. A bearded, one-armed explorer 
who had made his name surveying the 
Colorado River, Powell raised a lone 
voice of reason against the heedless de­
velopment of the West. He thus under­
took a desperate struggle against a pow­
erful coalition of government and pri­
vate interests-a struggle that lasted his 
lifetime and continues today. Reissued 
this year, John Wesley Powell's Report 
remains as important and pertinent to 
the water problems in the American 
West today as it was in 1878. 

The boomers and boosters of the West 
in Powell's day included both govern­
ment officials and railroad interests. 
Having been given vast acreage by the 
government, the railroad barons wanted 
to exploit these lands for profit. They 
renamed the Great American Desert 
"the Garden of the World" and assured 
skeptics that rain follows the plow. The 
government divided the land into neat 
square tracts and enticed poor but ambi­
tious easterners with this offer: anyone 
who could "prove up" a claim to 160 
acres of federal land in five years would 
own it forever. With the passage of the 
Homestead Act of 1862, said Sen. Wil­
liam E. Borah, "the government bets 
160 acres against the entry fee ... that 
the settler can't live on the land for five 
years without starving to death." More 
often than not, the government won its 
bet. 

During his eight-year survey of the 
Plateau Province, John Wesley Powell 
had amassed an enormous quantity of 
scientific information on the Arid Re­
gion-an area that makes up over four­
tenths of the United States, excluding 
Alaska. He had mapped canyons and 
rivers, studied native peoples, climbed 
mountains, run rivers-and watched set­
tlers starve. Though the report that re­
sulted from this expedition consisted 
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mostly of geological and geographical 
abstracts on the Utah Territory, its first 
two chapters comprised proposals for 
land reform so radical that if even half 
of them had been adopted, the history of 
the West-and the entire United States 
-would have been completely trans­
formed. 

Without irrigation western farmers 
were doomed to fail, Powell wrote. The 
current approach to water use, more­
over, would inevitably lead to monopoli­
zation of land, since those claiming up­
stream parcels could control access to 
water by their neighbors downstream 
and for miles around. Powell proposed, 
therefore, that the government scrap the 
century-old system of square tracts and 
fashion streamside units as irregularly as 
necessary to provide each with equal ac­
cess to water. He recommended that the 
size of an irrigated farm be reduced to 
eighty acres, since a single family 
couldn't cope with more, and that irri­
gable farms be differentiated from par­
cels suitable only for grazing, which 
should be no smaller than 2,560 acres. 
He advised the government to encourage 
the formation of co-operative organiza­
tions among western settlers; ranchers' 
co-ops could eliminate fencing between 
members' parcels, thus preventing over­
grazing, and farmers' co-ops could both 
control the distribution of water among ' 
members and finance the construction 
of needed dams and ditches. 

To anyone who believed the govern­
ment's true intent was to provide land 
for the landless, these proposals must 
have seemed entirely sensible. But the 
boomers were outraged at Powell's re- 1 

port, and Congress simply ignored it. A 1 

master bureaucrat, Powell attempted to 
realize some of his proposals over the 
next few years by engineering the crea­
tion of the Public Lands Commission, 
the U.S. Geological Survey, and the 
U.S. Bureau of American Ethnology. 1 

Eventually the boomers could no longer 
hide the fact that farmers were perishing 
on their desert plots; between 1891 and 
1901 they held International Irrigation 

Congresses almost annually, and repre­
sentatives from all over the West cried 
out for "forty million forty-acre 
farms." Again they refused to listen to 
Powell, who warned one such congress: 
"There is not sufficient water to irrigate 
all the land which could be irrigated, and 
only a small portion can be irrigated ... 
I tell you, gentlemen, you are piling up a 
heritage of conflict. . . for there is not 
sufficient water to supply the land!" 

But the boomers kept demanding, and 
their demands resulted in the passage of 
the Reclamation Act of 1902, the year of 
Powell's death. Thus was created the 
Reclamation Service (later renamed the 
Bureau of Reclamation), which has since 
dammed the Colorado, the Rio Grande, 
and many more western rivers. The act 
contained one provision, however, of 
which Powell would have at least par­
tially approved-the 160-acre limitation, 
by which water from reclamation pro­
jects would be delivered only to farms of 
160 acres or Jess (320 or less for a mar­
ried couple). But the boomers have 
blocked enforcement of this provision 
over generations, to the benefit of the 
large corporate farm owners who now 
exert monopoly control over much of 
our food supply. Finally, under an ad­
ministration that makes no bones about 
its aim to stick the poor, the boomers 
got rid of the provision altogether: last 
fall Congress passed a bill that increased 
the 160-acre limitation to 960 for 
"small" corporations and 640 for large, 
and granted free leasing privileges to all. 

Though ignored since its writing by 
those with the power to change the 
course of western development, Powell's 
report stands as a classic among books 
on water politics and the American 
West. Long out of print, it is now avail­
able in a facsimile of the second edition 
(1879), with a lively introduction by 
T.H. Watkins. Those active in the strug­
gle for environmental protection and 
land reform will not want to miss it. 

Linda Ziedrich is a long-time Science 
for the People member. 
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resources 
RESOURCES FOR ACTIVISTS 

Winning the Right to Know: A Hand­
book for Activists. Includes summaries 
of Right to Know Legislation from 
states across the country, contacts, ref­
erence lists, and first-hand accounts. 
100 pages $7.00 from the Deleware 
Valley Toxics Coalition (DVTC) 1315 
Walnut St. Rm. 1632 Philadelphia, PA 
19107. 

Dumpsite Cleanups: A Citizen's Guide 
to the Superfund Program. A manual 
covering: Community Action, Health 
Effects, Legal Strategies, Site Assess­
ment, and Remedial Action. $5.00 for 
citizen groups, $10.00 for nonprofit 
groups, $25.00 for private organiza­
tions. Environmental Defense Fund 
(EDF), Dept. DC, 1525 18th St., NW, 
Washington, DC 20036. 1983. 

Training Materials on Toxic Sub­
stances: Tools for Effective Action. 
Two volumes of information, reprints 
and training materials. A comprehen­
sive source for activists. From Infor­
mation Services, Sierra Club, 530 Bush 
St. San Francisco, CA 94108, special 
price for citizen's groups. 

Citizen's Guide to the NPDES Permit 
Program. Overview of the water dis­
charge permit system. Natural Resour­
ces Defense Council, Attn: Toxic 
Water Watch, 1725 Eye St., NW, Suite 
600, Washington, DC 20006. 

The Toxic Substances Dilemma: A 
Plan for Citizen Action, National 
Wildlife Federation (1412 Sixteenth St., 
NW, Washington, DC, 20036) 123 
pages. 

We're Tired of Being Guinea Pigs: A 
Handbook for Citizens on Environ­
mental Health in Appalachia, Juliet 
Merrifield, et al., Highlander Center 
(Route 3, Box 370, New Market, TN 
37820) 1980, ca. 100 pages, $5.50 plus 
$1.00/item for shipping. "Reviews 
some of the potential health effects as­
sociated with major industries in the 
Appalachian region: energy, agriculture 
and forestry, and chemicals, and pro­
vides tools for citizens to investigate 
further particular problems in their 
community.'' 
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Clean Water Action Newsletter, Clean 
Water Action Project, (733 15th St. 
NW, Suite 1110, Washington, DC 
20005) quarterly, $18/yr. CW AP is an 
environmental lobby focusing on water 
quality issues. 

Alternatives to the Land Disposal of 
Hazardous Wastes, prepared by the 
Toxic Waste Assessment Group (Office 
of Appropriate Technology, 1322 0 
Street, Sacramento, CA 95814). 

A Guide to the Clean Water Act 
Amendments, U.S. EPA, Office of 
Public Awareness (Washington, DC, 
20460) History of the Act and explana­
tion of the major 1977 amendments. 
Free from U.S. Environmental Protec­
tion Agency, Washington, DC 20460. 

Toxics in Appalachia. Special issue of 
Mountain Life and Work, Council of 
Southern Mountains, Drawer N, Clint­
wood, VA 24228. Feature articles, in­
terviews with activists, resources in­
cluding books, slides, films, phone 
numbers, list of groups in Appalachia 
region and national. Includes article on 
"Documenting Hazards ... ": how to 
collect water samples and where to 
send them. 

* * * * 
FILMS 

Hazardous Waste: Who Bears the 
Cost?, a 30-minute 16mm color docu­
mentary on "the nation's oldest 
chemical waste dump" in Woburn, 
MA. (See Sue Tafler's article in this is­
sue.) $50.00 rental fee per day. Um­
brella Films, 60 Blake Road, Brookline 
MA 02146. 

In Our Water, a highly-acclaimed 
documentary on a personal struggle for 
clean water. Available from Foresight 
Films, 18 2nd Place, Brooklyn NY. 

* * * * 
DISARMAMENT 

Handbook: Women's Encampment for 
a Future of Peace and Justice. $2.00 
plus postage. Contacts: Women's 
Peace Encampment: NYC -339 La­
fayette St., NY, NY 10012 (212) 
585-8493. Boston, MA- 145 Tremont 
St., Boston, MA (617) 338-6378. 
Geneva, NY- (315) 789-8610. Pos­
ters, T shirts and buttons also avail­
able. 

* • • * 

TOXICS BOOKS 

Hazardous Waste in America, Samuel 
Epstein, Lestor 0. Brown, and Carl 
Pope, "An encyclopedic sourcebook." 
592 pages including 14 appendices with 
listing of waste sites across the country, 
sample health surveys, etc. Sierra Club 
Books (530 Bush St. San Francisco, 
CA 94108). 1982, $27.50. 

America the Poisoned, Lewis Regen­
stein, Acropolis Books (2400 17th St. 
NW, Washington, DC 20009) 420 
pages, $16.95 

Fear at Work: Job Blackmail, Labor 
and the Environment. Refutes the 
charges that workplace and environ­
mental protections are throwing people 
out of work and strangling the nation's 
economy. Paperback, 320 pages, from 
Environmentalists for Full Employment 
(1536 16th St. NW, Washington, DC 
20036) 1982, $10.95. 

• • * • 

Speaking of water .. 

CHEMICAL 
NIGHTMARE 
The Uncasary legacy of Toxic Wastes 

by John Jackson, Phil Weller & 
the Waterloo Public Interest 

Research Group 

124 pp., ppbk. $5.50, cloth $15.95 

ACID RAIN 
THE SILENT CRISIS 

by Phil Weller & 
the Waterloo Public Interest 

Research Group 

104 pp., ppbk. $5.95, cloth $15.95 

I 
Orderfr~m: 

•• 
t:::::::=3. ~~ v ~ s r .~t::=tlr 

427 Bloor St. W., 
Toronto, Ontario M5S 1X7 

Phone (416) 964-6560 

Science for the People 



CHAPTERS AND CONTACTS 

Science for the People is an 
organization of people involved or 
interested in science and technol­
ogy-related issues, whose activities 
are directed at: 1) exposing the 
class control of science and tech­
nology, 2) organizing campaigns 
which criticize, challenge and pro­
pose alternatives to the present 
uses of science and technology, and 
3) developing a political strategy by 
which people in the technical strata 
can ally with other progressive 
forces in society. SftP opposes the 
~deologies of sexism, racism, elit­
ISm and their practice, and holds an 
anti-imperialist world-view. Member­
ship in SftP is defined as subscrib­
ing to the magazine and/or actively 
participating in local SftP activities. 

NATIONAL OFFICE: Science for the Peo· 
pie, 897 Main St., Cambridge, MA 02139. 
(617) 547·0370. 
MIDWEST OFFICE: 4318 Michigan 
Union, Ann Arbor, Ml 48109. (313) 
761·7960. 

ALABAMA: Bryson Breslin, 2349 Center 
Ways, Birmingham, AL 35206. (205) 
323-1274. 
ARKAN~SA: Dotty Oliver, 3211 Fair Park 
Blvd., Ltttle Rock, AR 72204. 
ARIZONA: Sedley Josserand, 2925 E. 
Adams, Tuscan, AZ 85716. (602) 
323-0792. 
CALIFORNIA: East Bay Chapter: Science 
for the People, P.O. Box 4161 Berkeley 
CA 94704. (415) 526-4013. All~n Stewart: 
Oaten, Biology Dept., USCB, Santa Bar· 
bara, CA 93110. (805) 961·3696. 
COLORADO: Ann Walley, Dept. of An­
thropology, University of Northern Col­
orado, Greeley, CO 80639. 
CONNECTICUT: David Adams, Psych. 
Lab., Wesleyan Univ., Middletown CT 
06457. (203) 347-9411 x286. ' 
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DISTRICT OF COLUMBIA: Walda Katz 
Fishman, 6617 Millwood Rd., Bethesda, 
MD 20034. (301) 320·4034. Miriam Struck 
and Scott Schneider, 1851 Columbia Rd. 
N.W. #109, Washington, D.C. 20009. (202) 
387·0173. 
FLORIDA: Progressive Technology, P.O. 
Box 20049, Tallahassee FL 32304. 
ILLINOIS: Chicago Chapter: c/o Ivan 
Handler, 2531 N. Washtenaw, Chicago, 
IL 60647. (312) 342·6975. 
IOWA: Paul C. Nelson, 604 Hodge Ames 
lA 50010. (515) 232-2527. ' 
LOUISIANA: Marie Ho, 4671 Venos St., 
New Orleans, LA 70122. (504) 283-8413. 
MARYLAND: Baltimore Chapter: Pat Loy 
3553 Chesterfield Ave., Baltimore MD 
21213. ' 
MASSACHUSETTS: Boston Chapter: Sci· 
ence for the People, 897 Main St., Cam· 
bridge, MA 02139. (617) 547·0370. 
MICHIGAN: Ann Arbor Chapter: 4318 
Michigan Union, Ann Arbor, Ml 48109. 
(313) 761·7960. Eileen Van Tassell 2901 
Lovejoy Rd., Perry, Ml 48872.' (517) 
625-7656. Alan Maki, 1693 Leonard St. 
N.W. Grand Rapids, Ml 49504. 
MISSOURI: Peter Downs, 4127 Shenan­
doah, St. Louis, MO 63110. 
NEW HAMPSHIRE: Val Dusek, Box 133, 
Durham, NH 03824. (603) 868·5153. 
NEW YORK: New York City Chapter: c/o 
Red Schiller, 382 Third St. Apt. 3, Brook· 
lyn, NY 11215. (212) 788·6996. Stony 
Brook Chapter: P.O. Box 435, E. 
Setauket, NY 11733. (516) 246·5053. 
S~eve Risch and JoAnn Jaffe, 909 N. 
Ttoga St., Ithaca, NY 14850. (607) 
277·4097. 
NORTH CAROLINA: Marc Miller 51 
Davie Circle, Chapel Hill, NC 27514. (919) 
929-9332; (919) 688-8167. 
OHIO: Nici lhnacik, Rt. 1 Albany OH 
45710. ' ' 

PENNSYLVANIA: Merle Wallace, 1227 
Tasker St., Philadelphia, PA 19147. 

SOUTH CAROLINA: Keith Friet, 522 
Savannah Hwy. Apt. #5, Charleston SC 
29407. ' 
TEXAS: Ed Cervenka, 911 Blanco St., No. 
104, Austin, TX 78703. (512) 477-3203. 
VERMONT: Steve Cavrak, Academic 
Computing Center, University of Ver· 
mont, Burlington, VT 05405. (802) 
658·2387; (802) 656·3190. 
WASHINGTON: Phil Bereano, 316 Gug· 
genheim, FS·15, Univ. of Washington 
Seattle, WA 98195. (206) 543·9037. ' 
WISCONSIN: Rick Cote, 1525 Linden 
Drive, Madison, WI 53706. (608) 262-4581. 

OUTSIDE U.S. 

AUSTRALIA: Lesley Rogers, Pharma­
cology Dept., Monash University, Clay· 
ton, Victoria 3168, Australia. Janna 
Thompson, Philosphy Dept., La Trobe 
University, Bundoora, Victoria, Australia. 
Brian Martin, Applied Mathematics 
Faculty of Science, ANU, P.O. Box 4: 
Ganberra, ACT 2600, Australia. Tony 
Dolk, 17 Hampden St., Ashfield, NSW, 
Australia. 
BELGIUM: Gerard Valenduc, Cahiers 
Galilee, Place Galilee 6·7, B·1348 
Louvain·la·Nueve, Belgium. 
BELICE: lng. Wilfreda Guerrero, Ministry 
of Public Works, Belmopan, Belice Cen· 
tral America. 
CANADA: Ontario: Science for the Peo· 
pie, P.O. Box 25, Station "A," Scar· 
borough, Ontario, Canada M1K 5B9. 
Quebec: Doug Boucher, Dept. of 
Biology, McGill University, Montreal, 
Quebec. (514) 392-5906. Bob Cedegren 
Dept. of Biochemistry, Univ. of Montreal: 
Montreal 101, Quebec, Canada. British 
Columbia: Jim Fraser, 848 East 11th 
Ave., Vancouver, British Columbia V5T 
2B6, Canada. 
DENMARK: Susse Georg and Jorgen 
Bansler, Stigardsvej 2, DK·2000, Copen­
hagen, Denmark 01·629945. 
EL SALVADOR: Ricardo A. Navarro, Cen· 
tro Salvadoreno de Tecnologia Apropida, 
Apdo 1892, San Salvador, El Salvador, 
Central America. 
ENGLAND: British Society for Social 
Responsibility in Science, 9 Poland St., 
London, W1V3DG, England. 01·437·2728. 
INDIA: M.P. Parameswaran, Parishad 
Bhavan, Trivandrum 695·001 Kerala 
India. ' 
IRELAND: Hugh Dobbs, 28 Viewmont 
Park, Waterford, Eire. 051·75757. 
ITALY: Michelangelo DeMaria, Via Gian· 
nutri, 2, 00141, Rome, Italy. 
JAPAN: Genda Gijutsu·Shi Kenkyo·Kai, 
2·26 Kand·Jinbo Cho, Chiyoda·Ky, Tokyo 
101, Japan. 
MEXICO: Salvador Jara·Guerro, Privada 
Tepeyac-120·1NT, Col. Ventura Puente, 
Morella, Mexico. 
NICARAGUA: Peter Rosset, lnvestiga· 
cion Regional, DGTA·MIDINRA, Apart· 
ado 592, KM 12 C. Notre, Managua 
Nicaragua. ' 
WEST INDIES: Noel Thomas, Mt. Moritz, 
Grenada. 
WEST GERMANY: Forum fur Medizin 
Und Gesundheitspolitik, Geneisen· 
ouster, 2 (Mehnighof), 100 Berlin 61, 
We~t Germany. Wechsel Wirkung, 
Gnetsenaustr, D·1000 Berlin 61, West 
Germany. 
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