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It is a distinct pleasure and honor for me to be invited to deliver this lee~ 
ture in honor of Thomas R. Ca:mp. I must say that it was not ,easy to decide 
to emerge from a semi-retired life in a sunny clime to return to wintry 
Boston. 

When the invitation arrived from your Chairman, my first inclination 
was to decline but, upon the advice of my chief advisor, I accepted. Follow
ing that occasion, I was faced with the problem of deciding upon a topic 
that would be appropriate fpr the situation. As you might know, retired 
people can not be expected to continue to pump,life-blood in the form of 
technical information at will. Rather, if we are to speak with any sense at 
all, it must be as prophet or to review the past in hopes it will improve our 
prophetic vision. 

It was my privilege to· have known Tom Camp over a period of 30 
years, first as a professor and then as a practicing ·engineer. Our acquaint
ance was first struck at the University of Wisconsin in September 1940 
where he had come to deliver a lecture upon "Quantitative Biochemical 
Relations in·the Activated Sludge Process", at a Symposium on Hydrobiol
ogy. As the years passed by our friendship strengthened and my admiratio.n 
increased because the principles by which he lived were so firmly inter
locked with those of two of my great teachers under whom I had no formal 
training, namely, Daniel W. Mead and E. Sherman Chase. I state this his
tory so you wm have some appreciation of the convolutions my mind went 
through in selecting the topic for discussion tonight. 

Era of Engineering Science 

At this point in time, with regulatory authorities promoting the concept 
of effluent standards, which in essence is an attempt to force the same shoe 
upon everyone's foot, there is grave danger that the science of stream sani
tation will become an area of ignorance among on-coming generations of 
engineers. The basic philosophy supporting such a trend has· been that we 
Americans can have anything we desire and set our minds1 to, regardless of 
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cost. I shall have more to say on this issue later but, for the time being, it 
should be sufficient to say that the current energy crisis, and its threat of 
being with us for some time to come, has dealt proponents of such 'noble 
dreams a cruel blow. · 

For future generations, it is desirable that we keeP. alive the basic knowl
edge developed by Streeter, Phelps, Hoskins and others of the U.S. Pul;>lic 
Health Service at the original Stream Studies Laboratory at 3rd and Kil
gour Streets in Cincinnati. Others who have added greatly to the knowledge 
of the effects of biodegradable organic matter upon our streams have been 
Fair, Moore, and Thomas of Harvard andVelz of Manhattan College and, 
later, Michigan University. A notable example of the application of this 
information was the Clarion River Pollution Abatement report by Camp 
Dresser & McKee developed for the Commonwealth of Pennsylvania. Mr. 
Camp presented me with a copy of this report while I was still a professor 
at M.I.T. and from that time on our classroom discussions on Stream Sani
tation were seasoned with a sense of the practical. 

No discussion on Stream Sanitation would be complete without reference 
to the problem of establishing reaeration constants under field conditions. 
In this regard, we can be ever grateful to Churchill and his colleagues at 
TV A who were keen enough to capitalize upon the unique conditions pro
vid~d by ~each~_below dams in the Tennessee RiverValley. 

While in-landers were busy studying the behavior of streams, those living 
near the oceans were concerned with the practice of ocean disposal. Alop.g 
the Atlantic coast, many problems were solved by proximity to the Gulf • 
Stream. In others, old practices were continued and supplemented by var
iqus degrees of treatment as public demand and aesthetics dictated. On the 
west coast, because of unfavorable locations, on-shore winds, and rapidly 
growing populations, greater stress was placed upon the engineering of long 
outfall sewers. Among the westerners whose names we associate with these 
studies are Rawn, Bowerman, Brooks and Palmer. A report on American 
practice in the design of ocean outfall sewers was prepared by Pearson for 
the State of California. 

Although the use of rivers and the oceans is currently frowned upon as 
an acceptable means of wastewater disposal, it seems reasonable to predict 
that, due to population growth and after the "affluent glow" of the Ameri
can public has subsided, we shall be using our rivers and oceans in a sensi
ble manner and · we will. all be grateful to those pioneers who have 
established .the facts: that'will a~low:ustodo so. ' . . ' . . ·. . ... 

·. Er: ~f Stat~'s Rights 

The concept of State's Rights:has:be~n a part of.our American tradition. 
It governed the actions, in the water' pollution control field initially and up 
to the time·of passage of Publfo ~aw 660 in 1956. Many states made giant 
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steps forward under the guidance of State Sanitary Engineers .when sup
ported by strong State Health Departments. Programs were normally estab
lished on the basis of river or drainage basins and were often quite 
successful in solving problems due to domestic wastewaters when a public 
health factor could be promoted. With many people having memories of 
typhoid fever outbreaks, this was not too difficult. Industry, in general, 
however, was normally exempt from the pressure of public health argu
ments and was not prone to follow the pattern set by some cities. In many 
cases where cities had lagged behind and done nothing, industries used this 
as an argument, regardless of the relative magnitude of their problem. 

In many northern states as pressure was brought to bear upon industry to 
correct their waste disposal practices, many found they could start life anew 
in one of the southern states that offered numerous incentives cheap 
land, low taxes, cheap power, an unexploited labor market, and liberal laws 
relative to stream pollution control. As a result, there was a great exodus of 
industries from north to south, particularly in the field of textile manufac
ture. Many consultants in this audience saw this happen and were powerless 
to change the tide. I ain reminded of an incident in Philadelphia where a 
large textile mill was ordered to stop discharging its wastewatets to a 
nearby creek. After some lengthy deliberations and over the objections of 
the inciustrial waste engineer for the city, the wastewaters were admitted to 
the municipal sewer system tributary to the Northeast plant on a trial basis. 
Although the plant was found to operate satisfactorily during the trial 
period to everyone except the industrial waste engineer, company officials 
decided the climate was not right in Philadelphia and moved to South Caro
lina .. The major satisfaction I received for my effort was two bushels of 
beautiful peaches I purchased in New Jersey on my return to Boston, much 
to the dismay of my wife when I arrived home on a Friday night. As for the 
company that moved to South Carolina, they operated without restriction 
until the Corps of Engineers developed an impoundment and changed the 
rules of the game. Then I had another opportunity to help the industry with 
its problem. 

All during the Era of State's Rights, the Federal people in the U.S. Pub
lic Health Service were more or less innocent bystanders of the passing pa
rade. Their chief roles were to conduct fundamental research and serve as 
expert consultants when invited by State Health Departments to participate 
on local problems. My first experience with this service was while I. was 
running the Madison, Wisconsin Lakes Survey. Upon the request of the 
State Health Officer, Dr. James Lackey, an expert algalogist was assigned 
to assist me on a part time basis. 

As time passed it became obvious that interstate rivers and waters were a 
special problem and joint ventures were organized. Perhaps the first of 
these was the Interstate Commission on the Potomac River Basin in 1940. 
Other Commissions were formed shortly thereafter, notable ones being the 
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New England Interstate, 1947, Ohio River Valley, 1948, Interstate Com
mission on the Delaware River Basin, and Interstate Sanitation Commis
sion (N.Y., N.J. & Conn.). In addition to promoting the development of 
waste treatment facilities within their jurisdictions, some sponsored 
research programs to enlarge the knowledge of wastewater treatment, par
ticularly the New England Interstate Commission and Orsanco. 

Enter Uncle Sam 

Apparently, the formation of Interstate Compacts to further the interests 
· of stream pollution control set wheels in motion in the heads. of many con
gressmen. Not to be outdone, they passed the Water Pollution Act of 1948, 
Public Law 845, with provision for building a large research center in Cin
cinnati which was to become known as the Robert A. Taft Center, making 
planning grants to municipalities of up to $20,000 and construction loans 
of up to 1 million dollars at 2 percent interest for 5 years. Funds were never 
appropriated for the grant and loan features, however: The "stick" was 

. there but no "carrot" ever dangled from it. Implementation of Public Law 
845 was vested in the U.S. Public Health Service and funds were allocated 
for the development of nine district offices from which surveys were to be 
conducted to obtain information on the magnitude of the municipal and 
industrial waste problem facing the nation. 

Public. Law 845 did allow the USPHS to expand its forces considerably 
and begin to operate on its own in the front lines of action. The latter 

· caused some friction and a few sparks in areas where Interstate operations 
had progressed because of the duplication of effort at taxpayers' expense, 
particularly here in New England. This effort of the PHS to steal the show 
led to some ill will for a few years until areas of responsibility became bet
ter defined. 

Although Public Law 845 was amended in 1950 to increase the loan 
provisions from 1 million to 5 million dollars per request, the total funds 
were limited to 50 million for the entire U.S. and use of the funds was 
restricted to distressed cities. As a result, the benefits were mainly in small 
cities and the big problems in the large municipalities continued to fester. 

The Carrot and Stick Era 

By 1956 The Congress was firmly convinced that something more attrac
tive must be presented to the public if the cause of stream pollution control 
was to be advanced in a suitable manner. Their displeasure was expressed 
in the Water Pollution Control Act of 1956, commonly known as Public 
Law 660. This act preserved the principle of State's Rights and kept admin
istration of the Act within the USPHS. It provided for grants to States and . 
Interstate Agencies for research and stream pollution control studies of up 
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to 3' million dollars, and a total of 50 million dollars per year for construc
tion grants at 30 percent of cost with a $250,000 dollar maximum, later 
raised to $600,000. The Act was definitely partial to small "distressed" 
cities. 

Public Law 660 contained "teeth" that made enforcement actions pos
sible. This was a provision that was badly needed in some areas of the coun
try. It is true that the "teeth" consisted largely of coercive measures through 
threats of withholding other Federal funds, but it did work. St. Louis, Kan
sas City, Omaha, Sioux City and St. Joseph all decided to test the Jaw and 
were forced to relent. The Law was amended in 1961 to allow use of Grant 
Money for the construction of water storage reservoirs to supplement low 
summer flows, in lieu of constructing facilities for higher degrees of treat
ment. This was in concert with the existing professional concepts of stream 
sanitation. Presumably, one would have to talk long and loud to gain such 
an advantage today. 

A major limitation of Public Law 660 and its amendments was that it 
totally ignored the industrial waste problem. Industries that were connected 
to municipal systems got a free ride, while those that did not were required 
to make their own way, This was viewed as unfair competition and most 
industrialists with any political acumen did something about it. A few illus
trations from personal experiences will explain. 

In a small southern city of 2,500 population to which one of our north
ern industries had fled, a large textile mill with daily wastewater flows of 
about 8 million gallons had attempted to handle its problem by lagooning, 
with disasterous results in terms of damage claims. When an aerated lagoon 
system was recommended involving considerable expense, the industry 
induced the city officials to help build a plant to treat combined wastes and 
the industry would operate it. The plant was built with the aid of a Federal 
Grant and has been· a widely recognized success. 

A large textile company operated two mills in and near a city of about 
50,000 people. The mill within the city discharged its wastewaters to the 
municipal system which was served by a new. biological treatment plant 
financed in part by a Federal Grant. The other mill with about a 10 million 
gallon per day flow was located just beyond the municipal system and dis
charged its wastewaters · via a dry run to the river about a quarter mile 
away. Although c,:ompany officials had noble intentions of demonstrating 
how textile wastes should be treated independently, and financed pilot plant 
studies to the tune of about $100,000 capital investment plus operation, 
supervision and engineering advice, their enthusiasm faltered when cost es
timates of various alternative systems of treatment were presented. In fair'
ness, it should be stated that the· matter of declining earnings due to foreign 
competition played a part in this change of attitude. 

As a result, the company officials began to "warm toast" with city offi
cials and the city was persuaded to build an interceptor sewer and a new 
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wastewater treatment plant designed, of course, to employ one of the newer 
schemes of treatment, paid for in part by Federal Funds. 

Perhaps the most ingenious maneuvering of all to get under the Federal 
Grant umbrella was accomplished by a midwestern industrial complex with 
a wastewater flow of about 30 mgd, in a village of about 300 people. When 
the industrial complex was planned, it was considered advisable for the vil
lage to own the sewer system. Since the laws of the State did not allow 
incorporation with less than 300 residents, people were urged to buy lots 
and live in tents until the desired number had been reached. Needless to 
say, the village was incorporated and the sewer system was built and a 
pumping station provided to force wastewater through the levee into the 
river during periods of high water. 

Eventually the State Water Control Board was forced to take action 
because of studies by USPHS personnel who found excessive amounts of 
phenols, oils and heavy metals entering the river at this point. There was a 
strong feeling that the State would not have started action against the 
Goliath by the river without the backing of the USPHS and evidence con
tained in a report they had prepared. 

Following rendition of an engineering report which recommended segre
gation of metal and oil bearing wastes for special treatment and biological 
treatment of the phenolic and other organic wastes, a long series of confer
ences with state officials ensued at which the consulting engineer was not 
normally invited. Result: a primary treatment plant was built on the prom
ise that the major contributor of, phenolic compounds could reduce its 
losses by 85 percent. Of course,· the plant with a capacity of 30 · mgd, serv
ing about 300 people and employees, was built with aid of Federal Funds. 
' My purpose in reviewing the three cases above, and I am sure there are 
hundreds more like them, is to demonstrate that laws made by Clever poli
ticians will be twisted and distorted by even cleverer people when there are 

. strong feelings that the law is unjust or discriminatory. Certainly, many 
people in high positions controlling Federal Funds must have felt sympa
thetic. 

Era of Confusion and Rhetoric 
,. 

The years following enactment of Public Law 660 represented a period 
of disillusionment for many career men in the USPHS. They felt stymied by 
the lack of Federal funds for construction grants in terms of the real needs 
in larger cities, by the uncomfortable position in which many of them found 
themselves when industrial interests forced their way in to share the limited 
funds, and by the continual promises emanating from The Congress for 
larger grants. The latter, in particular, led to much frustration because it 
resulted in foot-dragging by municipal officials who, for political reasons, 
were not prone to accept a 30 percent grant when waiting offered the prom-
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ise of one of 50 percent or more. In addition, each day of delay meant sig
nificant savings in operational and maintenance expense. 

In order to overcome these deficiencies, a campaign was started to alert 
The Congress by the means it understands best Public Opinion. It 
started with a series of well written articles and speeches by recognized ca
reer men in the Service Hollis, Mackenzie, McCollum and others, sup
ported by well illustrated brochures, radio and TV shorts, and teach-ins at 
schools at all levels, designed to impress the reader or listener that water is 
a precious commodity and should be handled with respect. Many of us here 
tonight had a part in supplying materials and ideas or appearing in person 
in this effort. To stimulate the conservationists, the Is.aac Walton League 
and the League of Women's Voters were brought into the act. Soon other 
groups were springing up like mushrooms to have a part in the action. 
Among the most noisome have been The Natural Resources Defense Coun
cil, Environmental Defense Fund and Ralph Nader's raiders. Many State 
Health Departments joined the Crusade to save the water, air and land. A 
notable stage production "The Well of the World" by the New York group 
brought wide acclaim. The Water Pollution Control Federation played an 
important role by making statements and passing resolutions on water pol
lution control and keeping them up to date by periodic revisions. The Fed
eration also promoted the cause by electing John Charles Daly, noted 
television and radio reporter to Honorary Member in 1963. The same honor 
was conferred upon Representative John A. Blatnick in 1972. In 1971, the 
Federation awarded the Harry E. Schlenz Medal to Gladwin Hill, national 
environmental correspondent for the New York Times. During this period 
anyone who said the right words in the right places often enough was in 
danger of being honored in some manner. 

With this bombardment of public and professional opinion, there is small 
wonder that The Congress reacted in the early stages in a very confused 
way. In 1961 amendments to Public Law 660 increased construction grants 
somewhat, broadened abatement jurisdiction to all navigable waters and 
allowed reservoirs· to be constructed as part of pollution control programs. 
The amendments also called for the USPHS to become part of the Depart
ment of Health Education and We'ifare, and for control of water pollution 
activities to remain under the Surgeon General. 

The Water Quality Act of 1965, Public Law 234, did little to relieve the 
confused state of pollution control. It removed, the responsibility of admin
istering the law from the Surgeon General ro the Secretary of HEW under a 
new name of Federal Water Pollution Control Administration. Other provi
sions allowed for keeping funding· of increased grants at 30 percent but 
the maximum to any one city to 1.2 million dollars. Total funds au
thorized wert! increa,sect to I 50 million dollars per year. Transfer of the 
administration of water pollution control from the Surgeon General to the 
Secretary of HEW was a crowning blow to many. career men in the Public 
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Health Service and many of the most capable resigned. This left a gap or 
wound which has never completely healed. 

In 1966, a Water Restoration Act was passed and became Public Law 
7 53 with many provisions due to expire in 1971. It provided for an acceler
ated construction program by increasing the construction grants to 50 per
cent, and for the establishment of water quality standards. By Presidential 
Edict, the Federal Water Quality Administration was transferred from 
HEW to the Department of the Interior. This edict could have been coun
termanded by The Congress but it made no attempt to do so. 

The National Environmental Policy Act was enacted in 1969 but con
sisted of little more than a statement of objectives and good intentions. From 
it, the FWQA issued a regulation that consulting engineers should prepare 
plant operating manuals for all systems fathered by them. This was a good 
move, as many consultants caught in the competitive whirlwind had shirked 
this responsibility. Another provision required that Environmental Impact 
Statements be submitted on all projects receiving Federal aid. Strange as it 
may seem this applies to pollution control facilities and has been a thorn in 
the side, of many consultants. A major bone of contention is the require
ment for submission of 200 copies. From this, one might assume that there 
will be 200 reviewers. If this be the case, is progress possible? 

During 1970, the Water Pollution Control Program was summarily 
removed from the Department of the Interior and placed in a new Environ
mental Protection Agency, another move by Presidential Edict. This new 
organization was welcomed by many, including the Water Pollution Con
trol Federation, in spite of its political birth. It began taking its fir~t steps 
under Public Law 753 guided by the philosophy of the 1969 National Envi
ronmental Policy Act. 

All through 1971, The Congress struggled with new pollution control 
legislation · and became so involved that it neglected to appropriate funds 
for fiscal year 1972 until 3 months of the year had passed. As if to add 
more woes, on September 15, the EPA published, in the Federal Register, a 
proposed regulation that would permit municipalities to engage engineering 
and construction on a turnkey basis, when using Federal Grant funds. This 
created a furor on the part of the WPCF, consultants, and municipal offi-
cials that caused the EPA to retreat in some degree. · 

Era of Federal Control 

After a tumultuous gestation period of nearly two years, the Amend
ments of 1972 to the Water Pollution Control Act were finally passed, 
vetoed by the President, and passed over his veto by both houses of The 
Congress. Before the ink was dry on the signatures to the Act, now known 
as Public Law 92-500, a minor form of rebellion developed among State's 
Rights people. The first confrontation occurred at Detroit at a workshop 
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sponsored by the WPCF and the Michigan Water Pollution Control Asso
ciation. The battle was joined again at the 1973 WPCF annual meeting in 
Cleveland and was continued in Boston at a "Town Meeting of J:'l'ew Eng
land" at which 10 resolutions were presented for discussion on January 23, 
1974. 

It is now apparent that The Congress was overly influenced by public 
opinion and special interest groups and was, perhaps, in a vindictive mood 
when it passed many of the provisions of PL 92-500. As a result, we have a 
Law engineered by political opinion with impossible deadlines and some 
requirements that will be impossible to fulfill except at ari exhorbitant 
expense to the public. 

From my position in the "catbird seat", I must applaud the provisions 
for controlling infiltration to sewer systems, particularly that of illegal con
nections allowing entrance of storm drainage from roofs and paved areas, 
and the capture for treatment or recycling of all overflows, including by
passed flows at treatment plants. There is serious question, however, rela~ 
tive to the wisdom of delaying construction of needed treatment facilities 
while the stormwater problems are being corrected. I also applaud the 
provisions for requiring all plants to employ secondary treatment or its 
equivalent by the most practical method. I can not agree with the require
ment for best available treatment within an additional 6 years. This should 
be changed to 20 years or the end of the design· period. By the letter of the 
law, this could mean complete abandonment of capital structures and con
struction of entirely new ones. This provision is a particularly tricky one for 
consulting engineers, because who is to judge what is the best available 
treatment for a given situation in 1983? Furthermore, should not stream 
standards be considered as a basis for need? Or are we going to replace 
facilities just to satisfy our "Tinker Toy" instinct? 

The provision for zero discharge of pollutants by 1985 is the most 
absurd of all the requirements of PL 92-500. It totally ignores any thought 
of cost-benefit ratios. It is based solely upon the silly philosophy that 
Americans can have or do anything they want, costs be damned. The pres
ent energy crunch has cast an entirely new light upon U.S. capability and 
highlights the importance of Prof. Cleary's warning before the recent Fed
eration meeting in Cleveland. He commented that removal of the last 10 
percent of pollution could cost as much as 20 times the energy needed to 
remove the first 90 percent. As time passes and the public sobers up from 
our splurge of affluent living, I am certain .that even our. most ardent envi
ronmentalists and doomsday heralders will come to realize that harnessing 
our rivers to accomplish the final stages of biological treatment and carry 
inert materials to the ocean will be one of our major ways of reducing 
future energy needs. No longer will the cry "Effluent standards are the 
answer because they are easy to administer" be accepted doctrine in the 
critical years ahead. These statements are not meant to condone the release 
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of heavy metals or other substances at levels known to be toxic or detrimen
tal to aquatic and wild life. 

A part of PL 92-:500 that most engineers and municipal officials applaud 
concerns provisions for including industrial wastes in the planning and 
financing of municipal works. The days of subterfuge to circumvent the . 
meaning of the pollution control laws appear to be over. However, applica
tion of this provision is not an easy or cheap matter because of the need for 
a municipality or its engineers to allocate sharing of capital and operating _ 
costs before Federal Grants for construction can be made. In one city with 
a population of about 150,000 and 26 industries, the engineers proposal for 
the industrial surveys involved a cost of one million dollars. Already 3 
months have passed and the Commission has not authorized the work. The 
full significance of this aspect of the new Law and some of the other provi
sions in delaying construction is still to be recognized by many engineers 
and Federal officials. The question before the house now is: Will the 
"action-now crowd" be patient and understanding? 

There has been much criticism of the President for withholding part of 
PL 92-500 funds voted by The Congress. How much of this is justified and 
how much is political is difficult to ascertain. No doubt, projects that were 
sufficiently advanced to be exempt from the provisions for infiltration
stormwater overflow control and assessment of industrial waste contribu
tions put a real strain upon the funds released for fiscal year 1973. Because 
of the two criteria mentioned above, it is anticipated there will be a real 
slowdown in the rate of grant requests as a result of the long time required 
to get such information in cities of significant size or having a multiple
based industrial economy. 

Engineering a la Maryland 

Although many people enjoy a variety of foods served a la Maryland, the 
general public was greatly surprised to learn that the practice of "Payola" 
involved engineering and contracting firms operating in the field of public 
works. The greatest shock, no doubt, was concerned with the realization 
that it could reach as high as governors of states and could pay royalties in 
later years like copyrights on a play or a book, to those who climbed to 
higher political perches. 

All consulting engineers have long been aware of the intricacies of doing 
business or should I say "getting" business. Codes of Ethics have been 
enunciated and revised from time to time. The three great engineers men
tioned early in this paper were all stewards of professional ethics that led to 
a high degree of respect. Undoubtedly, there are hundreds more like them. 
Contractors and equipment salesmen are subject to the same problems of 
doing business. A compaign contribution or a new car with two sets of keys 
was all that was needed to "grease the skids". I remember well a first 
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attempt to win a joint venture commission in Montreal just prior to an elec
tion. Also, the "flap" that occurred about 10 years ago when a midwestern 
firm of consultants was caught more or less "red handed" in unethical prac
tice. Although there was a strong feeling the representatives should be 
"called onto the ethical carpet", nothing was done about it because doing 
something would have meant filing a list of violations by someone and no 
one wishecl to throw the first stone. 

A decade ago Senator Barry Goldwater made an attempt to become pres
ident of our country. Many of the electorate, in fact too many, thought he 
was too square for the round hole the president is supposed to fill. As the 
years have passed, his stature has grown in the eyes of many people, and I 
must admit mine has too since taking up residence in his home state of Ari
zona. 

In conclusion, I wish to quote from comments by Barry Goldwater in a 

1 
recent interview by the American Way. His thoughts support mine in words 
which are more eloquent than I could hope to produce. 

Senator Barry Goldwater: "If what George Orwell predicts for 1984 
becomes the truth, then America will have joined the long, unceasing, tir
ing, disasterous period of civilizations and governments who have lost their 
way because they have forgotten fundamental principles. 

I fully expect that by 1984 this country will have decided it is going to 
remain free, or it will yield to the yet rather obscure pressures to put mate
rial needs over moral and spiritual needs and become a slave nation. When 
man puts more value in the material things of life than he does in freedom, 
freedom goes out the back door. Let's pray Mr. Orwell will be proven 
wrong." 




