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Abstract 

The problems of providing useful scientific information on controversial 
public issues are considered in the light of an experience at the local level - the 
debate in the Town of Falmouth, Mass., over building a secondary sewage 
treatment plant with an outfall in Vineyard Sound. Woods Hole scientists made 
surveys of both land and sea disposal sites and concluded, with some 
reservations, that no environmental threat existed. The weight of scientific 
opinion strongly favored the outfall but it was roundly defeated. The town is 
still wrestling with the sewage problem. 

· Some questions for the scientific community: 
How can we make convincing recommendations while preserving scientific 

detachment? 
How can we disagree publicly without hopelessly confusing the lay public? 
How can we help the layman separate fact from opinion, or thoughtful 

disagreement from the not-so-thoughtful? 
How can we reconcile the need for more study with the need for action? 
How was it that we knew so little about our waters to begin with? 
Some conclusions: We must condition the public to expect uncertainty 

and not revealed truth in scientific utterances. 

data. 

We must learn to commit ourselves effectively despite this uncertainty. 
And we must try to anticipate public questions and begin to accumulate 

Introduction 

Falmouth, Massachusetts, located at the southwest corner of Cape Cod, 
(Figure 1) is in many ways a typical New England waterfront resort community. 
Its government is ba~ed on the town meeting, which in Falmouth consists of 259 
elected representatives of the townspeople. Its economy is based on the tourist 
dollar. Its population, which triples in the summertime, is concentrated along 
the seashore. And it is beset by growing pains, reflected in a tax rate rise of 50 
percent in less than ten years, a new school under construction every couple of 
years, and increasing concern about zoning and conservation and about pollution 
of natural waters, both fresh and salt. 
1 This is the first of three papers relating to the main subject. It was delivered, in slightly 
different form, at the annual meeting of the American Society of Limnology and 
Oceanography, Kingston, R.I., August 1970. 

2 All, Woods Hole Oceanographic Institution, Woods Hole, Mass. 
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Otis A.FB, 

Figure 1. Falmouth, Mass., and vicinity. The hatched areas would be served by 
the proposed sewer. Circled numbers identify sites mentioned in the 
test, as follows: 1. Existing outfall in Great Harbor, Woods Hole. 2. 
Outfall site originally proposed by engineers. 3. Outfall site recom
mended by W.H.0.1. scientists. 4. Possible inland disposal site - Brick 
Kiln Road. 5. Possible inland disposal site - Blacksmithshop Road. 6. 
Possible inland disposal site - Hayway Road. 7. Town water supply -
Long Pond. 
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Falmouth is unusual in that it is the home of a large marine science 
complex. The village of Woods Hole boasts the Marine Biological Laboratory, a 
laboratory of the National Marine Fisheries Service, and the Woods Hole 
Oceanographic Institution. Many of the people in the scientific community are 
year-round residents of Falmouth, many spend only the summer months on 
Cape Cod. In either case, they are as interested as any other Falmouth resident 
in keeping the town a pleasant place to live. For several decades, members of the 
scientific community have been active in the affairs of Falmouth, serving on 
town committees, in elective office or working through non-governmental 
organizations. Several are town meeting members. The scientists in Falmouth 
have worked with their neighbors in dealing with the problems of the town, but 
have done so as citizens and not specifically as scientists. 

Recently a local problem arose which involved the professional capabilities 
of the Woods Hole scientists - namely, a proposal to build a sewage treatment 
plant with an ocean outfall. The question of sewers in Falmouth is by no means 
new - efforts to provide some sort of sewage system for the most densely 
populated parts of the town have been made, and defeated, since 1926, and 
shortly after World War II a sewer was installed to serve a portion of Woods 
Hole, including the scientific institutions. It is now the only sewer in Falmouth. 
This sewer deposits about a quarter million gallons a day of raw sewage -
chopped and chlorinated but otherwise untreated - into Great Harbor in Woods 
Hole, within a few hundred yards of the sea water intake pipes of the 
laboratories. So far as can be determined there have been no ill effects. 

Narrative 

In 1965 the town began its latest effort to develop a more comprehensive 
sewer system, in part because of concern about the threat to health and 
aesthetics in proliferating cesspools, and also because of prodding by the state 
about the inadequacies of the Woods Hole sewer. A sewer study committee was 
formed to advise the Board of Public Works, and the Boston engineering firm of 
Whitman & Howard Inc. was hired to make a preliminary report. 

In December 1968, the report was submitted to the public. 1 It proposed a 
three-stage system of sanitary sewers which would eventually serve all of the 
built-up areas of town along Nantucket Sound from Woods Hole to Maravista. 
The sewage would be pumped to a plant in Woods Hole, near Nobska Point, on 
land owned by the Marine Biological Laboratory. There it would be subjected to 
primary treatment and secondary treatment by the activated sludge method, 
before being pumped overboard through an outfall pipe into Woods Hole passage 
between Juniper Point and Nonamesset Island. The tidal currents run as fast as 
six knots through the Hole, so rapid dispersion could be expected. As a less 
attractive alternative, land disposal after identical treatment was suggested at 
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either of two inland locations. This would have involved the acquisition of much 
greater land area for settling beds as well as greater expense, both in construction 
and annual operating costs. 

The committee's reaction was prompt, unanimous and negative. The 
engineers were told that Falmouth's beaches and sparkling water were its 
lifeblood, and they should go back and consider the inland sites more carefully. 

They did so, but reported back eventually with the same recommenda
tions. In the meantime, noting that the scientific institutions had a special 
concern about the availability of clean water for experiments, Dr. Paul M. Fye, 
director of the Woods Hole Oceanographic Institution, wrote the town 
selectmen, and before long an informal committee was set up with representa
tives of all three laboratories, the engineers and town officials. It is safe to say 
that from the outset the burden of proof was upon the advocates of the sea 
outfall. 

Very early in the discussion one suggestion was made which was readily 
adopted by the engineers: 2 to put the outfall off Nobska Point rather than in 
the Woods Hole passage, so as to take advantage of the much greater flow of 
water through Vineyard and Nantucket Sounds. 

Initially two investigations were made. Three of us, the authors of this 
article, measured the currents in the vicinity of Nobska Point and estimated the 
degree of dilution to be expected and the extent to which the proposed outfall 
might affect the biological cycle of the Sounds. 3 The other study4 was 
concerned with the implications of inland disposal and with the impact on the 
town's fresh water supply that might be expected if the treated effluent were 
pumped out to sea and not put back into the ground .. The work was done 
principally during the summer and fall of 1969 and the reports were submitted 
to the town several months before the annual town meeting in March of 1970. 

These reports are published in modified form as Sections II and III of this 
series. In effect they said either inland disposal or a sea outfall appeared to be a 
reasonable and safe way of disposing the effluent. 

Needless to say, both reports were carefully hedged by the authors to 
avoid any possibility that we would be accused of telling the town what to do. 
In transmitting the reports to the town, Dr. Fye took the further step of 
disassociating the Oceanographic Institution from the controversy. He wrote: 

"It should be understood that the opinions expressed herein are 
those of the authors and do not constitute an endorsement by the 
Woods Hole Oceanographic Institution for or against the disposal of 
sewage effluent in the marine environment." 

The day the Bumpus, Wright and Vaccaro report was released, the Board 
of Public Works voted to ask town meeting to authorize construction of a sewer, 
with a sea outfall off Nobska Point at the location we had selected. 
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The first public comment was that of the local newspaper, which 
editorialized that it was time to proceed with the sewer now that the scientists 
have confirmed "what most of us thought all along - that pouring treated 
sewage into the tide race off Woods Hole will not impair the quality of sea 
water". (Falmouth [Mass] Enterprise, Dec. 9, 1969.) But dissenting opinions 
quickly appeared, at first mostly in the form of letters to the editor. 

Actually there had been rumblings of disagreement within the scientific 
community as word of our conclusions got around. Most of the opposition was 
from biologists, who know well the pitfalls of predicting what will happen in a 
marine environment. Several members of the biology department at W.H.O.1. 
prepared what they call an "ancillary report", pointing out the uncertainties and 
potential hazards. Their report.was circulated around the laboratory but never 
made public, although the points it raised were all well aired, and amplified, 
during the following months. 

As time went by, the length and frequency of the letters to the editor 
increased. Some were very emotional but most of the letters were thoughtful 
and dealt with relevant questions. 

The principal objections raised to the outfall were: 
1. Too little is known about how the ocean responds to a perturbation of 

this sort to be confident that an outfall will function safely. 
2. The proposed outfall might be suitable for the population it is meant to 

serve, but the Sound could not accommodate the contamination that would 
result if Falmouth were to grow rapidly or if other towns on the Cape or the 
Islands were to build similar installations. 

3. The town's water table has dropped seriously in recent droughts and 
might not be able to withstand the continuous loss of 3.7 million gallons per day 
(the estimated average summer load for the completed sewer). 

4. No one knows what unanticipated dangers may turn up in the effluent 
from a secondary treatment plant. (Later on this objection focused on the 
problem of viruses.) 

5. Woods Hole occupies a position of leadership in the marine sciences in 
eyes of the world and we should not set an example by dumping our wastes in 
the sea. 

There were very few letters in favor of the outfall. The authors of the 
reports took no part in the public discussion at first. 

In February, a month before the 1970 annual town meeting, we became 
more active. The sewer study committee belatedly scheduled a public forum at 
which all of us spoke and answered questions. Dean Bumpus spoke to the 
Falmouth Rotary Club. Finally, as the town meeting deadline approached, we 
went in turn to each of the town's five precincts to talk with the town meeting 
members and other interested citizens. None of us openly advocated either 
disposal method (even in private we found it a difficult choice) but we did try to 
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respond to the principal objections which were raised, and we tried to keep the 
problem in perspective. All these sessions were thoroughly covered by the 
newspapers. By the time town meeting opened, in other words, there had been 
ample opportunity for everyone to speak up or ask questions. 

The scientific institutions in Woods Hole· went separate ways. In a 
statement issued on February 13, 1970, the trustees of the Marine Biological 
Laboratory expressed doubts about our conclusions regarding the outfall, 
suggested more thought be given to advanced treatment and inland disposal, and 
raised a number of other questions about the wisdom of locating the plant in 
Woods Hole. In contrast,. after Dr. Fye's initial disclaimer, the Oceanographic 
Institution kept discreetly silent. Although some of the strongest arguments in 
favor of the outfall were presented at town meeting by high-ranking W.H.0.1. 
officials, they made it clear that they were speaking for themselves. The National 
Marine Fisheries Service, as a federal institution, remained completely aloof. 

One entire night of the town meeting was devoted to the sewer question. 
The debate lasted four hours, including one more presentation of our reports. 
Strong support for the outfall was voiced by several scientists of high standing 
among both their professional colleagues and their fellow citizens in Falmouth. 
Strong opposition came from several sources, three of the most effective being 
the town conservation officer, a much-respected local physician, and the 
long-time chairman of the town planning board, who is also on the staff at 
W.RO.I. He urged that no action be taken until a thorough study could be made 
of several methods of advanced treatment. 

The vote came on the outfall proposal. Because of the expenditure of 
money involved (about $8 million), a two-thirds majority was required for 
passage. The tally was 100 in favor, 86 against, so that the question failed by 24 
votes. More than 70 town meeting members either abstained or had gone home 
to bed before the vote was taken, or had not come to town meeting in the first 
place. 

The next night, when passions had cooled a bit all around, the town voted 
to ask the sewer committee to look further into the possibilities of land disposal 
and advanced treatment and to report back with some new proposals. 

The indefatigable committee responded before the next special town 
meeting in October with a third inland site, near Hayway Road (Fig. 1). The 
possible effects of effluent disposal at this site were considered in a report5 

which is incorporated in Section III of this series of articles. The conclusions 
were familiar: the site would be acceptable if ground-water monitoring and 
space for further advanced treatment facilities were included. There was also a 
section on the potential effect on the water table of putting the treated effluent 
into the ocean through an outfall. This report was the last of the formal 
scientific contributions to the sewer discussion. 

At a special town meeting on October 15, 1970, there was a choice 
between the outfall and the Hayway Road site. Residents of the eastern end of 
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the town provided formidable opposition to the inland alternative, and the 
Finance Committee recommended postponement of a choice pending further 
study. On the first ballot both possibilities failed to get the necessary two-thirds 
majority. However, the outfall had many more supporters than the inland site, 
and in a new ballot it was carried by a three-to-one vote. 

Two weeks later the town learned from bonding counsel that the motion 
which provided for financing the construction of the sewer was technically 
improper. This meant another special town meeting to correct the motion, and it 
gave the outfall opponents their chance. An organization called the Association 
for the Preservation of Vineyard Sound was formed and began an anti-outfall 
advertising campaign. The pro-outfall forces also organized a campaign, but 
much later. 

In December, in an effort to cool the rapidly mounting controversy, the 
Oceanographic Institution made public a memorandum by Bostwick H. 
Ketchum, Associate Director, which set forth the principal advantages and 
disadvantages of the various disposal systems under consideration. The basic 
conclusions were: 

1. If cost is of no consideration, the preference would be tertiary 
treatment with inland disposal, secondary treatment with inland 
disposal, or secondary treatment with ocean disposal, in that order. 

2. However, when properly done with adequate control, any one of the 
three would be satisfactory. 

3. Conflicting preferences should not be used as an excuse to do nothing. 

The statement was calm and well-balanced - so well so that both sides 
quoted it in support of their positions, and the controversy raged on. 

The special town meeting was held on January 6, 1971. There was little 
new argument except for the appearance of state officials who outlined the 
consequences if the town failed to act. Town meeting members voted 146-55 for 
the correct motion to finance the outfall, well over the necessary two-thirds, but 
that was not the end of the matter. 

A state statute provides that the action of a representative town meeting 
can be challenged and a referendum held so that all the voters can pass on the 
action of their representatives. The procedures are complicated and the 
requirements stiff, and only three such challenges had been attempted in the 
34-year history of representative town meeting in Falmouth. Nevertheless the 
outfall opponents, who were clearly both well-organized and well-financed, 
quickly obtained the necessary petitions. The advertising campaigns were 
stepped up, and when the referendum was held, Feb. 12, about half the town's 
8856 voters overturned town meeting and defeated the outfall by a two-to-one 
vote. It was agreed by both sides that many of the negative votes were from 
those who did not wish to pay for any sewer system, regardless of location. 
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A new sewer study committee has been appointed, and the state has 
initiated proceedings to force Falmouth to build a sewer system. So the story of 
sewage disposal in Falmouth is far from finished. 

· Discussion 

Reflecting on the past two years we might ask, first, whether the scientific 
community accomplished anything at all by injecting itself into the discussion. 

The "experts" - if there were any - were those of us who had studied the 
situation, made observations, worked up the data and reached some conclusions. 
We were not certain that the sea outfall was better than land disposal, but we 
were firmly of the conviction that either method would be safe and effective, 
and that either was better than no action at all. 

On that basis we failed, at least temporarily. Falmouth still has no sewer, 
except the antiquated system in Woods Hole, nor is there any solid ground for 
confidence that one will be voted in the near future. 

However, on several other counts we feel that we certainly helped and that 
both the study and the time we spent explaining it were well worth while. 

We provided a basis for rational discussion of the problem. And by and 
large the discussion was rational, at least until the advertising campaigns were 
initiated. It was clear that the townspeople were concerned about the outfall and 
wanted some information. They asked intelligent questions and they listened 
carefully to the answers. 

We enabled the engineers to choose a more suitable outfall site than the 
one they first proposed, originally by recommending the move from Woods Hole 
passage to the Sound, and later by pinpointing the optimum location in the 
Nobska Point area. Similarly, the reports on the inland sites showed which ones 
presented the greatest threat of contaminating or depleting the fresh water 
supply. 

We learned a great deal, about our own local environment and about 
techniques that could be used elsewhere. And, incidentally, some of our fellow 
citizens learned that oceanography can have some practical value. 

Perhaps more important, we found out how little we really did know 
about the physical and biological processes in our own home waters. There were 
few historical observations of value; we had to obtain our own data on the 
current system off Nobska Point, and some of our biological calculations were 
based on data from the Gulf of Maine. 

Intentionally or not, we stimulated a good deal of interest in the local 
marine environment among Woods Hole scientists of various disciplines who had 
previously been content to make their first observations at the 100-fathom 
curve. 

There are some other pertinent observations. 
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Many Falmouth residents are concerned about the environment. This was 
evident from the questioning and the discussion in town meeting, and from the 
number of people who were pushing for the much more expensive solution of 
tertiary treatment. In Falmouth we might expect more concern than in some 
other communities, because our economy is tied so closely and so obviously to 
clean 'air and water. But we have no evidence even in Falmouth that people are 
willing to spend any large amount of money to preserve their environment. 
Despite all the talk the sewer was defeated. 

In a situation involving a public decision about spending public funds, it is 
a lot easier to kill a proposal than to carry it. Doomsday statements - such as 
picturing Vineyard Sound as a future Lake Erie - are effective. And we must 
report that the scientists were no different than the laymen in our town when it 
came to employing, or being influenced by, such statements. Perhaps it can be 
argued that this sort of thing is necessary to arouse the public to the perils of 
pollution. We doubt it, but in any case it does not help the decision-making 
process at the local level. 

Our town is suspicious of "outside" experts and with some reason, 
historically. The original report by the engineers - outsiders from Boston - was 
almost rejected outright. The scientific studies were made and presented by four 
people who had lived in Falmouth for a combined total of more than 60 years, 
and who had been active in a variety of town affairs: music, sports, scouting and 
education, as well as politics. We believe that any success we had in explaining 
our work and our conclusions to our neighbors resulted from their knowing us as 
human beings like themselves, capable of error of course, but genuinely 
interested in the well-being of the community and willing to work for it. 

In the light of our Falmouth experience, let us now consider some of the 
general questions posed in our abstract about the role of scientists in the 
community. We should note that the questions are not new and that they have 
been asked with increasing frequency, publicly and privately, in recent years. 

How can the experts disagree without hopelessly confusing the public? 
The only answer is that they cannot, and the voters simply have to make the 
best decision they can on the basis of the information they get, considering the 
"expert" opinion along with a lot of other factors like economics, politics, local 
animosities and even lateness of the hour. In this case there were no real 
"experts" - no one really knew the answers - but there was plenty of strong 
and conflicting opinion among highly-respected scientists, and public confusion 
was natural. However, we have seen nothing in the past two years to suggest that 
the experts, such as they are, are more capable of choosing a reasonable course 
of action than is the public, even the bewildered public. We retain our 
confidence in the democratic procedure. 

There is also the question of reconciling the need for action with the need 
for more study. It is always tempting to delay action in order to obtain a few 
more facts, but anyone who has descended even briefly from the ivory tower 
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knows that it is almost always necessary to act on the basis of imperfect 
knowledge. Most scientific papers are written on that basis too. There are 
situations, of course, that cry out for further study, but in our case we felt that 
even another year or two of observations would not really resolve the issue -
and construction costs are going up at 15 percent a year. It also seems that there 
is a point beyond which further technical input is useless: no one listens; 
emotions and politics have taken over and minds are made up. That point was 
reached in Falmouth shortly after the October town meeting. 

We must simply recognize that if we are to become involved in public 
issues we will have to give up the luxury of further study and do the best we can 
with what we know. We can improve this situation, however, by trying to 
anticipate problems and by getting started now on the kind of background 
studies that will enable us a) to make predictions with a little more foundation, 
and b) to determine, after the fact, what the consequences have been. If our 
experience is at all typical, this sort of information is sadly lacking. 

Finally there is the question of impartiality: do we lose our credentials as 
humble seekers after truth by taking sides in a controversy? Thimartn, in a recent 
issue of Science, 6 says we do. "The politicization of science ... is the road to its 
destruction." He feels we should stick to research and teaching. But Eipper7 , in 
the same journal a few weeks earlier argued that we have two obligations: that 
of the scientist to present the information and interpret it as clearly and fairly as 
possible, and that of the citizen to speak out and vote on complex issues. We 
quote from Eipper's article: 

"The role of the scientist, as such, should not extend beyond 
presentation and defense of his estimate of polution hazards and an 
assessment of alternatives. He has an obligation to make available 
information from his profession that will help the voter make a more 
enlightened decision, but he must scrupulously avoid telling him 
how to vote. Because decisions on environmental management are so 
complex, they must represent the best possible reconciliation of 
many different interests; hence they must be public decisions. The 
scientist can contribute much to the basis for a public decision, but 
in making that decision he has only one vote. He is no more entitled 
- and no more qualified - than any other citizen to elect which of 
various alternative courses should be followed. 

"On the other hand he is no less entitled or qualified to choose. 
The scientist should not, from fear that his professional identity will 
give him unfair advantage, shrink from exercising the political rights 
of a private citizen to express his personal views (so identified) on a 
controversial issue. Although quite properly concerned about his 
credibility as a scientist, he should not disregard his credibility as a 
human being and voter with genuine convictions." 
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We share Eipper's sentiments and we would add, further, that the scientific 
ideal of objectivity is another luxury, one which we were allowed in this case 
only because the issue was not clear-cut. We were not, ourselves, sure which 
method of disposal was better and we could therefore refrain from speaking out. 
But suppose our investigations had convinced us that the proposed outfall would 
blight our swimming beaches and ruin our laboratory aquaria? Would we have 
presented our evidence and conclusions and then sat back to let the people 
decide? Of course not. Is there any doubt that the entire scientific community, 
individuals and institutions, would have jumped into the political process in a 
vigorous attempt to stop such an outrage? 

There has been growing concern about the divergence between science and 
technology on one hand, and the general public on the other, a growing public 
disenchantment with the methods and fruits of science and technology. We see 
in the environmental crisis an opportunity to help reverse the trend. It is one 
area where the layman can observe the scientist at work on a subject of which 
the layman has some understanding and with which they are both concerned. If 
we can establish contact here there is hope that we can bridge the gap in more 
esoteric areas. 

So let us not complain if we are stripped of our former safeguards: the 
mask of impartiality and the opportunity to duck the issue by further study. 
Instead there is a better opportunity, to face up to our two-fold obligation as 
scientists and citizens. We believe that both science and society will benefit. 
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