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Water and Air Pollution:
Two Reports on Cleanup Efforts

1. The Battle of Lake Erie:

Eutrophication and Political Fragmentation

Cleveland. As any nose can detect
on a warm day, Lake FErie, the oldest
and shallowest of the Great Lakes, is
an ailing body of water. Its affliction,
known as eutrophication, is a natural
disease of aging lakes. But, in the case
of  Lake Erie, the inevitable is being
accelerated by a daily overdose of some
150,000 pounds of phosphates, which,
ironically, are a by-product of man’s
penchant for cleanliness. Since most of
the phosphates have been traced to ex-
pended detergents, it might seem that
the problem could be alleviated in one
way or another. But, as has been demon-
strated on innumerable occasions, the
technology of pollution control cannot
be considered apart from the economics
and politics of pollution.

Eutrophication is characterized by
changing biota, and particularly by
dense algal blooms that deplete oxygen
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from the bottom layers of lake water
when the algae decay, foul beaches
when they wash ashore, and sometimes
cause odor and discoloration of drink-
ing water (Science, 13 Oct., p. 278).

Statistics compiled by the Federal
Water Pollution Control Administra-
tion’s (FWPCA) Great Lakes Program
in Cleveland indicate that 80 percent
of the phosphates entering Lake Erie
are first treated by municipal sewer
plants. Of those phosphates, 66 percent
originate in detergents. The FWPCA
takes the position that the eutrophica-
tion problem in Erie can be alleviated
by removing phosphates from deter-
gents and from treated sewage effluents.

Because no one favors pollution, the
soap and detergent industry, which
grosses $2 billion annually, has been
left in the position of having to favor
eutrophication control measures while
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quietly pointing out that it is not solely
to blame. The industry is especially
sensitive since just 2 years ago it com-
pleted a $150-million changeover to
the manufacture of biodegradable de-
tergents. It did this after having been
singled out as responsible for turning
numerous rivers, lakes, and water sup-
plies into giant bubble baths.

Charles G. Bueltman, technical di-
rector of the Soap and Detergent Asso-
ciation, said during an interview with
Science that the industry is now be-
ing cited as the major cause of eutroph-
ication because the government knows
the industry will cooperate to find a
solution. The industry has already
proved its public-spiritedness by volun-
tarily seeking and finding a substitute
for the suds situation, Bueltman says.
Critics of the detergent industry assert
that the industry came up with a rem-
edy only because legislation was being
threatened which would have forced it
to do so anyway. Bueltman denies this,
saying the industry started a program
in 1951 to find a substitute for the sur-
face active agent that was causing the
problem. In 1963 it announced that a
substitute substance had been found
and that an industry-wide changeover
would be made. According to Bueltman,
most of the legislation threats were not
made until after the switch had been
announced.

The industry asserts that most of
the new burst of finger-pointing in its
direction did not begin until 1965, the
vear of the first Lake Erie Enforce-
ment Conference. Bueltman says that
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NEWS IN BRIEF

o SEXUALITY STUDY: A task force
has been named by the National In-
stitute of Mental Health (NIMH) to
develop a research program on human
sexuality, with emphasis on homo-
sexuality. The group, which includes
psychiatrists, sociologists, clergymen,
lawyers, psychologists, and anthro-
pologists, “will examine current laws
and practices through which society
deals with the homosexual and examine
the effects of such policies on the
individual.” Stanley F. Yolles, director
of NIMH, stated that conservative esti-
mates place the number of adult men
who are exclusively homosexual at 4
percent. He noted that although homo-
sexuality is widely regarded as a so-
cial problem of considerable magnitude,
it has been somewhat neglected by
scientists, “partially due to the stigma
which attaches to work in the field.”
UCLA research psychologist Evelyn
Hooker will be chairman of the group.
Members of the task force are: Judge
David L. Bazelon, U.S. Court of Ap-
peals, D.C. Circuit; Jerome D. Frank,
Johns Hopkins University School of
Medicine; Paul Gebhard, Indiana Uni-
versity; Seward Hiltner, Princeton
Theological Seminary; Robert Katz,
Hebrew Union College; Judd Marmor,
Cedars-Sinai Medical Center; John
Money, Johns Hopkins University;
Morris Ploscowe, New York University
School of Law; Henry W. Riecken, So-
cial Science Research Council, Wash-
ington, D.C.; Edwin M. Schur, Tufts
University; and Stanton Wheeler, Rus-
sell Sage Foundation.

e ENVIRONMENTAL DEFENSE
FUND: A fund to support court cases
involving conservation problems has
been proposed. According to a state-
ment issued by the scientists forming
the fund, “The Fund would act when-
ever serious, permanent, and irrepar-
able damage was threatening the na-
tion’s natural resources.” Although it
is currently without assets, a spokes-
man said it is hoped that various
foundations will make funds available.
A group of five scientists will serve as
the nucleus of a scientific advisory com-
mittee for the fund. The committee will
decide which cases are worthy of sup-
port and attempt to find appropriate
witnesses to testify in cases. Committee
members are: George M. Woodwell,
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Brookhaven National Laboratory; F.
Herbert Bormann, Yale University;
Charles F. Wurster, State University of
New York, Stony Brook; Robert H.
Whitaker, University of California,
Irvine; and Anthony S. Taormina,
regional supervisor of fish and game,
New York State Conservation Depart-
ment.

e HEALTH FACILITIES STUDY: A
15-member advisory commission has
been named by President Johnson to
look into the nation’s long-range needs
for health facilities. In a statement the
President said, “We cannot look at
hospital facilities alone. They must be
examined in relation to community and
regional health needs and resources.”
The commission’s report is expected in
about 1 year. Named as chairman was
Boisfeuillet Jones, formerly special as-
sistant to the secretary of Health, Edu-
cation, and Welfare for medical affairs.
Jones is now president of the Emily
and Ernest Woodruff Foundation.

e NEUROSCIENCE TRANSLA-
TIONS: The first issue of a quarterly
journal specializing in translations of
current Russian literature on the ex-
perimental neural sciences is scheduled
for publication in November. The
journal, Neuroscience Translations, will
be published by the Federation of
American Societies for Experimental
Biology (FASEB), under a $50,000,
1-year grant from the National Institute
of Mental Health. A total of about 80
articles will be published during the
year. The first issue will be mailed free
of charge to subscribers to the Journal
of Neurophysiology and the Journal of
Comparative and Physiological Psy-
chology. A vyear’s subscription to the
journal may be obtained without charge
by writing to: Raymund L. Zwemer,
executive editor, Neuroscience Transla-
tions, FASEB, 9650 Rockville Pike,
Bethesda, Md. 20014, Robert W. Doty,
editor of the journal, stated that the
future of the publication will depend
upon reader rseponse.

¢ COMPTON MEDAL: Alan T. Wa-
terman, first director of the National
Science Foundation, has been awarded
the Karl Taylor Compton Gold Medal
by the American Institute of Physics “for

the detergent industry began an intra-
mural program of phosphate research
in 1958, and that even if a substitute
were discovered today it would be 7
to 10 years before an industry change-
over could be completed. Just how
much the industry is spending on the
research is a secret. Bueltman says no
figures are released because they would
appear miniscule beside the industry’s
annual expenditure on advertising. He
adds, however, that about 150 people
are now working on research for the
industry, and that as much money is
being spent as can be effectively used.

Bueltman admits the industry has
been approached by government agen-
cies regarding federal support for its
research, in an attempt to speed solu-
tion of the problem. He says his reply
has been, “You do not legislate an in-
vention.”

Because phosphates have many ad-
vantages, they have proved difficult to
replace. In detergents, sodium tripoly-
phosphate acts to soften water; seques-
ter objectionable elements such as iron,
thus preventing rust; disperse and sus-
pend dirt; emulsify grease; and buffer
alkalinity. When sodium tripolyphos-
phate is combined with surfactant, the
other major ingredient in detergents,
the two have a synergic action.

Though the industry has often point-
ed out that it is not the sole source
of phosphates linked with eutrophica-
tion, if a substitute product were found,
Bueltman says, it probably would be
cheaper for the industry to convert
to its use than to continue to argue,
against public opinion. He notes that
the total effects of any phosphate sub-
stitute on eutrophication would be un-
known, and possibly would be more
detrimental than phosphates.

A viable argument for reduction, if
not elimination, of phosphates from
detergents is the fact that the percent-
age of phosphates in detergents varies
substantially between products designed
to perform the same duties, The phos-
phate content of heavy-duty laundry
powders ranges from 35 to 57 percent.
That of powders for automatic dish-
washers ranges from 25 to 50 percent.
Liquid detergents contain the smallest
quantities of phosphates; the range is
between 15 and 25 percent for heavy-
duty cleaners and between 0 and 10
percent for detergents designed for light
cleaning.

In Cleveland, where the Cuyahoga
River empties into Lake Erie, the prob-

distinguished statesmanship in science.” | lem of pollution is readily apparent.
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Masses of algae, characteristic of eutrophic lakes, grow in dark ridge-like formations in the island area of western Lake Erie as
shown in this aerial photograph. Populations of blue-green algae reach their peak following spring and autumn turnovers of
the water. As the eutrophic process has accelerated in Lake Erie the quantity of algal cells per milliliter of water has more
than quadrupled. In 1927 about 1600 algal cells were recorded per milliliter during peak periods of algal bloom. In recent years
as many as 7000 cells have been counted. Algal blooms also now last much longer than they did in the past. [FWPCA photo-
graphs]

There it is caused not by eutrophication
but by the wastes that are commonly
associated with biological pollution.
Whether eutrophication itself is pollu-
tion is a debatable point. George Har-
low, who heads the FWPCA’s Great
Lakes Program, believes it is. He says
accelerated eutrophication is caused by
man, “and that is pollution.”

For Cleveland, as for most of the
other cities that lie within the Lake
Erie drainage basin, the lake serves
not only as a dumping area for sewage
but also as the city water supply. It is
also valued for providing economic
transportation, recreation, esthetic val-
ues, and commercial and sports fishing.
Transportation suffers little or nothing
from eutrophication, but the same
cannot be said for the other uses.

The Erie problem is complicated by
the sheer size of the lake. Within its
drainage area are a Canadian province
and five states, only four of which
touch the lake’s 761-mile shoreline.
Only since 1965, when the Department
of Health, Education, and Welfare
(HEW) called the first Lake Erie En-
forcement Conference at the request
of Governor James A. Rhodes of Ohio,
have the states worked together toward
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establishing uniform pollution stand-
ards. Since that time there have been
four Lake Erie Enforcement Confer-
ences, attended by representatives of
the five states and observers from On-
tario. The FWPCA, which has been
transferred from HEW to the Depart-
ment of the Interior, has acted as spon-
sor. The conferences have produced a
plan designed to curb biological pollu-
tion by 1 January 1970. Phosphate re-
moval is one of the objectives of the
plan, implementation of which is ex-
pected to cost municipalities and indus-
try within the Erie basin $1.2 billion.
However, phosphate concentrations are
not expected to be substantially re-
duced as a result of the gigantic expend-
iture. Similar recommendations have

been developed by the United States

and Canada under the International
Joint Commission, which is concerned
with pollution flowing across the inter-
national boundary to the injury of
health or property on the other side.

Harlow is convinced that a substan-
tial reduction of phosphates in deter-
gents and their removal in waste treat-
ments plants would eventually curb
eutrophication in Lake Erie. The “big-
gest problem in Lake Erie . . . is ap-

plying knowledge we already have,
not doing more research,” Harlow told
Science during an interview. Although
he would like to see the detergent in-
dustry come up with a substitute in-
gredient—possibly a nonsoluble phos-
phate—he believes sewage-treatment
technologists have provided an answer
to the problem of removing the bulk
of phosphates during the treatment
process.

Originally the Lake Erie conferees
decided that some 90 percent of the
phosphates flowing through treatment
plants should be removed, but they
considered the task formidable if not
impossible, and abandoned it in favor
of the edict to ‘“maximize” removal.
Neither Detroit nor Cleveland, the two
largest cities discharging effluents into
Erie, plan to do anything about phos-
phate removal. Said Walter E. Gerdel,
Cleveland’s commissioner for water-
pollution control, “We don’t know how
to do it and we don’t think anyone else
does either.”

Somewhat accidentally the FWPCA
has come up with a program for phos-
phate removal. A press release from
Interior Secretary Udall’s office last
year noted that FWPCA scientists and
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engineers had discovered the process
while reviewing operational data of
three similar treatment plants in San
Antonio, Texas, one of which achieved
substantially greater phosphate removal
than the other two did. After studies,
the FWPCA devised a program de-
signed to obtain the same results in
other treatment plants by increasing
aeration, concentrating bacteria, and
reducing the time for the settling of
solids.

It may be that there are a number
of accidental combinations of such fac-
tors which would maximize phosphate
removal. Gerdel said one of Cleveland’s
two secondary-treatment facilities re-
moves from 60 to 70 percent of the
phosphates in the sewage. The other
plant removes only 30 percent. Detroit’s

general manager of the Department .

of Water Supply, Gerald Remus, said
laboratory tests in Detroit indicate that
combining pickling acids from steel
mills with waste effluents will do a
good job of removing phosphates. But,
he noted, it may be that the process
works because of Detroit’s “particular
kind of waste.” Gerdel said he believes
the answer to the problem should come
from the federal government, “because
they’re in the research and development
business.”

Harlow believes that, because Erie’s
125-trillion gallons of water are turned
over once every 3 years, much of
the algae problem could be eliminated
if the entry of phosphates were sub-
stantially reduced. In opposition to
his position are some authorities who
doubt that the algal growth would
diminish even if treatment plants
achijeved 100-percent removal of phos-
phates. Of the estimated 150,000
pounds of phosphates that enter Lake
Erie daily, only 50,000 pounds are dis-
charged from the lake by way of its
outlet, the Niagara River. The rest are
retained. According to FWPCA data,
sources of phosphates entering Erie
are as follows: Lake Huron and rural-
land runoff, each 20,000 pounds daily;
municipal wastes, 70,000 pounds from
detergents, 30,000 pounds from human
excreta, and 6000 pounds from urban
land runoff; direct industrial discharges,
6000 pounds daily.

While admitting that there is much
yet to be learned about eutrophication,
Harlow says that the algae problem
would cease if the phosphate concen-
trations in Erie could be reduced to
0.01 milligram per liter. Studies of
some lakes have revealed conditions
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Accumulations of various types of sedi-
ment, including decaying algae, have left
sludge banks on the perimeter of Lake
Erie. Footprint impressions illustrate the
depth of the sludge at Cattaraugus Creek
in New York near its mouth on Lake Erie.
At times decaying algae accumulate on
Erie’s beaches to the depth of 3 feet.

that appeared to be right for an ex-
tensive algal bloom but none appeared.
There have also been reports of blooms
when phosphate levels were below
those prescribed by Harlow. Despite
scattered reports that do not back the
FWPCA'’s diagnosis for Erie, both the
phosphate and algal distributions in the

“lake tend to support the FWPCA’s po-

sition. In Erie’s western basin, where
phosphate concentrations are the high-
est, ranging from 0.05 to 0.15 milli-
gram per liter, the algal blooms are
the heaviest. The central basin has low-
er phosphate concentrations and fewer
algae, and the eastern basin, which has
the least phosphate, has practically no
algae problem

Effects of eutrophication in Erie,
have been primarily associated with
extensive changes in the fishing indus-
try, with beaches that sometimes have
been fouled with from 6 inches to 3

feet of decaying algae, and with odors
and discoloration of drinking water.
The Fish and Wildlife Service has sur-
veyed the lake extensively in an at-
tempt to analyze the changing fisheries
resources. Since the turn of the cen-
tury, the major commercial species of
fish have all but disappeared from the
lakes, while catches of medium-quality
fish have soared. In addition, the bot-
tom fauna has undergone extensive
change. The change in biota has been
attributed to decreased amounts of dis-
solved oxygen in the lower waters—
possibly due to decaying algae. How-
ever, a report* issued by the Fish and
Wildlife Service in July indicates that
there may be many other factors in-
volved, including a biochemical oxygen
demand by the bottom sediments.

Although the changes in fish popu-
lation have been observed over more
than half a century, in Cleveland the
water supply problem was first noticed
last summer. To date, FWPCA re-
search on eutrophication has been done
at Lake Shawaga in Minnesota, at Kla-
math Lake in Oregon, and at Lake
Sabasticook in Maine. But researchers
are still a long way from reaching any
unanimous conclusions about acceler-
ated eutrophication. Some of them cite
the possibility of substances other than
phosphates playing a key role. For ex-
ample, the potential importance of ni-
trates has been emphasized by several
investigators.

Several bills have been introduced
into Congress this session calling for
additional research on eutrophication,
but even without congressional action
the problem is likely to come under
much closer scrutiny. A task force
made up of FWPCA officials and rep-
resentatives of the detergent and chemi-
cal industries was named recently by
Secretary Udall to analyze the role of
phosphates in eutrophication and to
determine what, if any, steps can be
taken to stop the process, and how lakes
that have already been affected can be
rehabilitated.

While the FWPCA’s Great Lakes
program has been intent on attempting
to eliminate phosphates from deter-
gents, several other phosphate contrib-
utors have been largely overlooked. Of
the 10 million people on the U.S. side
of the Erie drainage basin, about half
a million rely on septic systems that
are not regulated with regard to use

*“Fish and Wildlife as Related to Water Q'uality
of the Lake Erie Basin,” U.S. Fish Wildlife
Serv. Publ. (1967).
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of phosphates. Likewise, there are no
controls over disposal of wastes from
ships, except for prohibitions on the
dumping of oil into the lake. Shipping
tonnage has nearly doubled on Erie in
the last 10 years. Agricultural chemi-
cals have been ignored because it is
thought that agricultural runoff is
largely uncontrollable.

Even with the $1.2-billion program
that is supposed to clean up Erie’s bio-

logical pollution, the largest cities on
the lake will continue to dump inade-
quately processed sewage with high
phosphate concentrations into the lake
during periods of heavy rain. Both De-
troit and Cleveland have combined
sanitary and storm sewers that carry
untreated waste effluents into the lake
along with storm runoff. In Cleveland,
two of the overflow storm sewers enter
the lake at bathing beaches.

Air Quality Act of 1967: A Step Forward,
But Don’t Expect Immediate Improvement of Your Air

“The Air Quality Act of 1967 . .

. serves notice that no one has the right to

use the atmosphere as a garbage dump, and that there will be no haven for
polluters anywhere in the country.”—Senate report on the Air Quality Act.

Don’t hold your breath, hoping that
the polluted air around you will soon
turn fresh, even after you read the
hard-hitting rhetoric quoted above.

Although many whe are concerned
about air pollution feel satisfied that
Congress is passing a significant piece
of control legislation this year, there
is also some fear that additional years
may pass before widespread enforce-
ment action will be conducted under
the provisions of the bill.

As of this writing, the Air Quality
Act of 1967 (S. 780) had almost cleared
its way through Congress. On 3 Oc-
tober, the bill was reported with little
dissent from the House Committee on
Interstate and Foreign Commerce;
committee members expect House pas-
sage at any moment. The bill passed
the Senate by an 88-0 tally on 18
July. It is reasonable to expect that
the bill will become law before the end
of this year.

When the Air Quality Act passed
the Senate, Senators engaged in a good
deal of self-congratulation for passing
a stringent air-pollution abatement
measure. This somewhat jubilant mood
does not characterize all those con-
cerned with air pollution in Washing-
ton. Three blocks below Capitol Hill,
a murky pall seems to hang over the
air-pollution division of the Public
Health Service. PHS officials seem to
be bothered by at least two features
of the bill as shaped by Congress: first,
the Administration’s request for the
setting of national emission standards
for industrial polluters has been elim-
inated; second, in place of the na-
tional standards, the Congress has es-
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tablished complicated provisions for the
setting of state standards in air-
pollution areas designated by the Sec-
retary of the Department of Health,
Education and Welfare (HEW). Testi-
fying before the House Commerce
Committee in August, HEW Secretary
John W. Gardner said that the bill,
as changed by Congress, “could result
in a slowdown in control efforts for
at least 2 and perhaps more years.”
The course of the Air Quality Act
this year illustrates a crucial political
fact about Congress: the approval of
Senator Edward S. Muskie (D-Maine)
is almost essential for any legislation
on pollution. Muskie does not hold this
power because he throws his weight

Edmund S. Muskie (D-Maine), chairman
of the Subcommittee on Air and Water
Pollution of the Senate Public Works
Committee.

At the moment, most of the talk
about the eutrophication around Erie
appears to be nothing more than a lot
of warm air that is being used to sail
incriminating charges back and forth
across the lake. In view of the funereal
pace at which the problem is being
studied, Erie may have passed into its
death throes before the doctors are
even sure of the disease—let alone the
cure.—KATHLEEN SPERRY

and seniority around. As a matter of
fact, he is only completing his 9th year
in the Senate and is not yet a commit-
tee chairman. He does, however, head
the Senate Public Works Subcommittee
on Air and Water Pollution, a position
which gives him a key institutional role
in dealing with this subject in the
Senate.

More important than this subcom-
mittee chairmanship are Muskie’s per-
sonal characteristics. He is truly con-
cerned about pollution and does his
homework on the details of the legisla-
tion. He is intelligent, personable, and
objective enough so that his colleagues
defer to his judgment on this sub-
ject. (Muskie is the Senator most
frequently mentioned as a possible
successor to Majority Leader Mike
Mansfield, if Mansfield decides to re-
sign from his leadership post.) It is
obvious that no congressman swings
the weight that Muskie does on pol-
lution matters. His influence even car-
ries over to the House of Representa-
tives, partly because few Representa-
tives seem to be as concerned about
air pollution as Muskie is. This influ-
ence on the House can be seen by the
fact that the House Commerce Com-
mittee did not hold hearings on the
Air Quality Act until the Senate had
already passed the bill; the commit-
tee reported out basically the same
bill which the Senate had passed, ex-
cept for cutting the money for re-
search.

Considering Muskie’s well-known
influence on pollution legislation, it is
surprising that the White House did
not confer with him before it sent the
Air Quality Act to Congress. Since
Muskie had expressed his opposition
last December to national emission
standards for nonmoving sources, per-
haps the White House figured that it
was impossible to convince him. But
it is reasonable to expect that the
White House should have tried. for
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