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FOREWORD 

Incodel's 1958 Annual Conference was held at the 

Claridge Hotel, Atlantic City, New Jersey, October 2-), 1958. 

In attendance were about 200 federal, state and local 

governmental officials from Delaware, New Jersey, New York, 

Pennsylvania, Washington, D.C. and other nearby areas. 

The Proceedings of the Conference are divided into 

two sections, as follows: 

Conference Program 

Registration 

The section on Conference Program includes a copy of 

most of the reports, in their entirety or in digest, which were 

given at the Conference sessions. The official program for these 

sessions is presented at the beginning of this section. 

The section on Registration consists of a list of all 

persons who attended the Conference and filled in a registration 

card. 
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ANNUAL REPORT OF THE CHAIRMAN 

Incodel Annual Business Meeting 

Atlantic CityI New Jersey 


October 2-3, 1958 


Before I talk about Incodel or the Delaware Basin 

and its problems, I want to talk about people - a lot of 

people. 

Those of you who are crap shooters or roulette 

players know how geometric progression p~s off. If you 

double any number often enough, pretty soon not only is the 

total tremendous, but also each additional increment becomes 

astoundingly large. 

That is what has been happening to our national 

population. We have been doubling it or better every fifty 

years. 

1850 - 2),191,876 

1900 - 75,994,575 

1950 - 150,552,000 

And on January 1, 1958, the Bureau of the Census announced 

that our popUlation had reached a total of 172,841,736 - a 

gain of 22t million in just eight years. 

The United states Bureau of the Census has a 

dramatic device for recording population increases. If you 

visit the lobby of the Department of Commerce Building in 

Washington, D. C. you will see a population totalizer which 

continuously indicates the total population at every instant. 

Fed into the machine is such information as one birth every 

7i seconds; one death ever,y 20 seconds; one immigrant into 
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our country every Ii minutes; and one emigrant out of the country 

ever,y 20 minutes. The net effect of these continuing changes is 

indicated by the rapid sweep of a hand across a clock-like face 

which records a net gain of one additional person every 11 seconds. 

The rapid movement of that clock hand - 24 hours a day, 7 days a 

week - drives home to us the~rable nature of our population 

growth - every 11 seconds one more citizen than we had before. 

So, today, on October 2nd, our New Year's day estimate of 

172,84i,Ooo is already way out of date. If we looked at the 

totalizer this morning we would see that it is now indicating 

174,999,526. This means that in the first nine months of this 

year our nation has increased by 2,151,690 people - the equivalent 

of adding to our nation the population of another Philadelphia. 

Or to give another comparison, in the first 8~ years of 

this decade we have added to our national population (24,441,526), 

considerably more than twice as many people as are now living in 

all of Pennsylvania (11,043,000 in 1957). 

I don't want to deluge you with statistics since I 

realize that few if any of them will linger in your minds correct 

to the last decimal point. But I do want to give you just a few 

more. Population experts tell us that in 1975, which may sound 

far away but really is only 17 years distant, our national pop­

ulation will have increased to something approaching 228,000,000 

people - 54 million more than we have now. Where are we going to 

put them? Well, they tell us that a vast majority of this increase 

(97%) will be in our metropolitan areas and, further, that since 

our central cities are pretty well filled up, 90% of this metro­

politan increase will be in the suburban portions of the metro­

politan areas. I will not try to present all the detailed figures 
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involved in these predictions. Suffice it to say that if these 

forecasts are correct, during the next 11 years there will be an 

average growth of more than 60% in our nation's metropolitan area 

populations. 

They tell us further that by 1915 residential and in­

dustrial growth will have progressed so far that communities now 

separated from each other by open farm land will have grown to the 

point where urban development has become almost continuous over 

large areas of our countr.y. For example, they say that along the 

Atlantic seaboard we will have a continuous band of urban develop­

ment reaching from Portland, Maine, to Richmond, Virginia, with a 

projecting spur of similar development from Philadelphia to con­

siderably west of Harrisburg. 

Does all this sound fantastic? Well, as Dr. Paul A. 

Pfretzschner of Lafayette College, who is a Consultant to our 

Pennsylvania Bureau of Community Development, recently said "It 

is certainly true that one of the most difficult things for the 

human mind to grasp is the nature and the rate of political, 

economic, and social change th3t is going on in the present. We 

can appreciate the changes of the past in histor.y, and sometimes 

we even have the gift to look into the future and prophesy, but to 

know and appreCiate what is happening to us now: there is the rubS 

Still, it seems that all of us ought to be able to see what is 

happening. As a nation ••• we are pulsating; we are growing; 

we are busting our britches. We are a part of America that is 

getting BIG in a fashion that would have dwarfed the imaginations 

of our grandfathers. This is nothing to be prideful about - or 

complacent either. Much of what is happening to us is not even of 

our own doing. But our bigness is giving us some challenges that 

are going to demand big thinking before we are done with them." 



Part of that "big thinkingll must be in economic terms. 

Speaking during a period of national recession and speaking as the 

representative of a state which has long had regions of chronic 

economic distress, it seems unrealistic to talk of industrial 

expansion of boom proportions. Nonetheless, with this population 

explosion which is now occurring, the business experts and news 

interpreters expect a continuing increase in national productivity 

at rates which will dwarf the $435 billion of gross national product 

of last year. In a recent series of syndicated articles; W. M. 

Kiplinger in prophesying a record boom, which he thinks is the in­

evitable accompaniment of this tremendous population increase, 

prophesies annual increases in growth of national product of 2~% 

per year for each of the next five years and that this will increase 

to 3% a year beginning early in the 1960's. In the '10's he says 

that productivity will increase 4% a year, and he expects that by 

the early '80's our economy will be twice as big as it is now ­

over a thousand billions a year against $435 billion last year. 

And he is talking in terms of today's dollars - the continUing 

gradual inflation which he expects will merely add more to the 

total. 

The skeptic will say, "Yes, Ollr population is growing 

and there will be more mouths to be fed, more bodies to be clothed, 

more people who will want more automobiles and more highways on 

which to run them and more parking lots on which to park them, more 

houses, more water, more recreation facilities, more of everything." 

"But", he will add, "do we have the resources to service this growth?" 

To answer this basic question I vall quote several para­

graphs from the very fine paper on "Problems of Resource Development" 
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given by Dr. Joseph L. Fisher, Associate Director of Resources for 

the Future, Inc. at a meeting which was held at Providence, Rhode 

Island on March 28, 1958. 

ItLooking ahead from 19,0 to 1975, the President t s Materials 

Policy Commission (Paley Commission) projected increases in consumption 

of raw materials as follows: food products - Ll percent; non-food agri­

cultural products - 2S percent; minerals taken as a whole - 90 percent; 

coal - 60 percent; oil and gas taken together - about 150 percent. In 

general, it has been suggested that an upward revision averaging about 

10 percent might be called for in these estimates fq.r future consumption 

in view of the more rapid population and gross national product increase 

which ensued in the years following 1950. Furthermore, some internal re­

visions might have to be made among the specific materials which make up 

the over-all estimates of the Paley Commission, although the larger group­

ings probably would remain in about the same proportion. Technology 

has moved forward rapidly during the time since the Paley Report so 

that the underestimate of population and gross n~tional product growth 

has been to some extent off-set by rapid development of substitute 

materials for those becoming scarcer and therefore tending to increase 

in price. For a considerable period of time the trend in prices of 

quite a number of important raw materials as related to the general 

wholesale price index has shown no general trend up or down; most of 

the series have moved erratically with only one or two showing per­

sistent ~pward tre~s and a like number downward trends. 

"The upshot of all this seems to be that, despite the 

prospect for very rapid population increase during the next two or 

three decades, the outlook for resources supplies at reasonable 

prices is favorable for this country. Despite this generally 
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optimistic picture, difficult problems of increased cost and 

shortage for particular resource mat~rials and services undoubtedly 

will be encountered; fo~ example, groundwater in many places, (and 

he might well have added "Surface water in many places") a number 

of alloy and other metals, high-grade saw timber, and desirable out­

door recreation areas. One, of course, cannot peer very far into 

future technological developments which admittedly would have im­

portant effects upon costs and prices or resource products. Nor can 

one look very far into the future regarding population change with 

any great degree of confidence, as recent experience has shown. But 

granting these uncertainties, it is necessary to try to see ahead, 

and what appears to be there for the next generation regarding re­

sources supplies in this country ~s not alarming. For the period 

out beyond 1915 or 1980 the projections of the economists become 

mere specu1a.tions." 

Shall we accept the opinions of these experts? As for 

myself, I am not inclined to argue on matters of population with 

the Federal Bureau of the Census, or with P. K. Whelpton, or with 

Dr. Philip M. Hauser of Chicago. As to basic resources I know of 

no better source of information than the reports of the Paley 

Commission, particularly as reviewed and interpreted by Dr. Fisher 

of Resources for the Future. 

If we do accept these expert opinions, our planning ­

Federal, regional, state and local - must be based on a clear 

understanding of the demands which will be imposed on our basic 

resources. Let us examine briefly some pertinent facts regarding 

just two resources - land and water. 

As to land, our current rate of urbanization - resident­

ial, commercial and industrial development - is absorbing land at 
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an almost unbelievable rate. R6bert H. Ryan of the Committee for 

Economic Development told us at an industrial development clinic 

sponsored by the Pennsylvania Department of Commerce several months 

ago that new industrial developments in the United States are cur­

rently taking over more than a million acres of farm land each year. 

Or, to hark back to Kiplin1;er's prophecy that our gross 

national productivity will double in the next twenty-five years we 

certainly must recogn~ze that such an increase in industrial ca­

pacity will require much mo~ than a doubling of our present indus­

trial land use. This new capacity will be in modern, single-story 

plants with landscaped grounds and mammoth parking lots using much 

more land than our older facilities. 

Exactly the srune trend is apparent in both residential 

and commercial developments. Our modern, suburban, ranch-type homes 

on ample lots are using much more land per capita or per fa~ily than 

does older type housing in our densely populated central cities. 

So, a 60% increase in the populations of our metropolitan areas in 

the next 17 years will probably more than double the land area 

utilized for residential purposes. 

Similarly, the modern single-story shopping center with 

its large orr-street parking capacity utilizes much more land than 

our olde~ downtown multi-stor,y department store. 

Most of this stupendous urban growth will be at the 

expense of what is now farm and forest land. It is true that we 

apparently have surplus agricultural productivity at the moment, 

but if we increase the mouths to be fed by fifty-four million in 

the next 17 years and simultaneously transfer tens of millions of 

acres from farm use to urban and industrial use we are certainly 

heading toward a major problem. 
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Another rapidly increasing land-use requirement is that 

of recreation. We have all observed the growth of non-urban recre­

ation with the increase of mobility of our pODulation and the simul­

taneous extension of these trends and the need for supplying non­

urban recreation facilities for more than fifty million more people 

in the next 17 years presents a staggering problem - and, I might 

add, a wonderful opportwlity to the areas which are susceptible to 

such development. 

And now let us look for a moment at our water problems. 

In 1900 with a population of a little less than 76,000,000, it was 

estimated that the total use of water for all purposes (including 

public water supply, industrial use, steam electric power and ir­

rigation but not including hydroelectric power, which is a non­

consumptive use) was about 40 billion gallons a day, or about 500 

gallons per person. In 1955, with a little more than twice the 

1900 population, our water consumption had increased to 240 billion 

gallons per day - a six-fold increase. This, of course, means that 

the per capita consumption for all purposes is three times as great 

as it was in 1900. Furthermore, current studies indicate that this 

per capita consumption is still rapidly increasing, particularly 

for industrial use and, of course, here in the north-east we are 

seeing a great increase in water use for irrigation purposes. 

Another tremendous increase in water use is in connection 

with our rapidly expanding recreation industr,y. We all recognize 

that water is an extremely important factor in connection with 

recreation - for s1r.imming, beating, fishing - and, of course, for 

its scenic contribution. Fortunately, this is a non-consumptive 

use which does not diminish the quantity of water for other purposes 

although there may be some local impairment of quality. 
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The observations I have just made are not original. 

They are things that all of us who are concerned with natural re­

sources, or with the problems of government, or community planning, 

or industrial promotion, have been thinking about and talking about 

for a long time. It seems to me, however, that a restatement of 

them is appropriate in opening this annual Incodel conference, since 

these are the problems with which we ~re concerned in our Delaware 

Basin planning. 

You may recall that all the figures I quoted were 

national figures. A new set of problems emerge when we tr,y to 

estimate how much of this foreseeable national growth is going to 

be located in any specific area. We all recognize that ours is a 

highly mobile population and that people will go to the areas where 

they can find employment opportunity and a reasonable share of the 

amenities of modern livini. We also recognize that the new indus­

tries which must be developed to se~e this repidly growing pop­

ulation will also locate in the areas which can provide the 

essentials of modern industr.y - raw materials, labor, markets, land, 

power, transportation facilities and water - all in appropriate 

quantity, of acceptable quality and all at costs which seem to spe l l 

economic success to the industr,y in question. 

Those of you who have had any connection with industrial 

development know that wate~ supply is often a primary determinant in 

industrial location. Let me give you just one 'example of this fact. 

We all recognize tha.t the location of the Fairless Works of the 

United States Steel Corporation in lower Bucks County was directly 

due to the adequacy of water supply at that point, both in terms of 

quantity and quality. If it had not been for this unrivalled water 

supply factor we can be certain that the plant would have been 
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located elsewhere on tide water where there would have been no 

troublesome question of a channel deepening job to make possible 

deep-draft ore deliveries. 

Let us recognize, too, that it was not just quantity of 

water which attracted United States Steel to the Rucks County loca­

tion, it was also quality of water. Unquestionably there was recog­

nition of the fact that Delaware River water was going to get better 

rather than worse, since there had been four-state acceptance of 

Incodel's recommendation for uniform standards of pollution abate­

ment and already progress was being made toward the attainment of 

our interstate objective of rigorous pollution control. 

As we all know, the building of the United States Steel 

plant in the early years of this decade was accompanied by other 

large-scale industrial development in that same area, unquestionably 

influenced by the same locational advantages. It is appropriate 

that we take a look at this area to see what the result has been. 

The Philadelphia Inquirer of August 14, 1958, had an extremely 

interesting article headed "Census Rise in Valley is Tops in 

Eastern u. s.n pointing out that the Delaware Valley area had out­

stripped the eastern part of the nation in population growth during 

the six-year period from 1950 to 1956 by nearly 3% according to the 

U. S. Bureau of the Census. ~he area covered by this report included 

the Pennsylvania Counties of Bucks, Chester, Delaware and ~ontgomer.Y 

and the City of Philadelphia, the City of Camden, and the New Jersey 

Counties of Gloucester, Burlington, Salem, Cumberland and Mercer, 

and Newcastel County in Delaware. This area had a gain of 13.9% in 

this six-year period as compared to the national average of 11%. 

Concealed in this area total, however, is the even more striking 

fact that Bucks County had a growth of 97.4% in that six-year period. 
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Even more informative are the special population counts which were 

made in 1957 by the U. S. Bureau of the Census for those local 

governmental units which were interested and were willing to pay 

the costs involved. Top of the list is Falls Township in Bucks 

COlmty,nth a groY~h of 686.8% (from 3540 in 1950 to 27,854 in 

1957) . Fotlowing in that same county are Bristol Township with 

362. ~, Upper Southampton with 227.0% and Lower Southampton with 

221.61,. 

It is appropriate to point out that although the steel 

plant and some of the Bucks County area immediately adjacent to the 

River do have an unrivalled water supply, many other parts of Bucks 

County, as well as important sections in Montgomery County, have 

ver.y real water problems. This seems absurdly unnecessary in view 

of the fact that almost at their doorstep is the Delaware River with 

some degree of stabilization of flow already observable from the 

operations of the New York City reservoirs and with a better quality 

of water than it has produced at any time during the past fifty 

years. The problem, of course, is lack of the facilities necessary 

to withdraw water from the riv:'r and to distribute it to the areas 

where it is so urgently needed. 

All this brings me to the major point I am trying to 

make, which is that the entire future of this great area depends 

upon the effectiveness of the planning for the conservation and 

use of the water resources of this Rasin. With good planning there 

will be growth on a sound economic basis. With ineffective planning 

growth both vdth respect to indust~ and popUlation will be re­

stricted and in some areas definitely halted. Major elements in 

this necessa~ planning are now underway and we are going to hear 

about them during this two-day conference - the Arm,y Engineers 
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Delaware River Basin Survey; the Delaware River Basin Advisory 

Committee's program, including of course the study of governmental 

organization being made by Syracuse University Research Institute 

under the. Ford Foundation gra.nt; the Delaware Valley Council's 

program and the Small Watershed Development Program. All this is 

essential planning. It does not, however, cover all of the problems 

with Hhich we are faced. The Problem of suburban water supply which 

I mentioned a moment ago and its corollar,y - the problem of sewage 

collection and treatment for the rapidly expanding metropolitan area ­

are of major importance, and effective planning for their solution 

merits full and vigorous support by all agencies and individuals 

involved. Another matter of major importance is a continuation of 

our effort to see that small watershed conservation agencies are 

established in every part of the Delaware Basin. 

In closing I want to quote several paragraphs which I wrote 

as part of the foreword in our new Incodel publication "Control and 

Utilization of "'Tater Resources" which is being distributed at this 

conference. Speaking of the Army Engineers study I said that 

"Cooperating in the survey are 17 Federal agencies in six 

departments and two independent agencies; the States of Delaware, 

New J8rsey, New York~d Pennsylvania; the Cities of New York and 

Philadelphia; the Delaware River Basin Advisory Committee and the 

Interstate Commission on the Delaware River Basin. 

"Appropriately this survey is concerned maiDly with the quantity 

aspects of our water resources - flood control, and storage for water 

supply and low-flow au~entation. This concentration of interest 

is no deninl of the importance of the quality of our water resources, 

but rather is a tacit recognition of the fact that water pollution 

is no longer the number one problem it was a short two decades ago." 
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I said further in that report, which in part is histor­

ical review and in part prophesy for the future, that "Incodel wishes 

to congratulate the citizens of the Basin on the virtual accomplish­

ment of the stream pollution abatement program, to commend the many 

local, state and federal legislators and administrative officials 

who made this accomplishment possible, and to reemphasize Incodel's 

conviction that only through further and even greater exercise of 

the vital force of inter-governmental cooperation can we solve in 

the years immediately ahead what is now our major problem - having 

enough, but not too much, water at the right place at the right 

time. 

"The Army Engineers' survey is the first step - and, in 

itself, is a demonstration of inter-governmental cooperation. But 

still ahead are the planning reviews, the patient negotiations, the 

submerging of sectional differences or partisan interests, the 

recognition of the paramount imoortance of long-term general welfare 

as contrasted with short-term personal gain, and finally after long, 

involved and time-consuming legislative action at local, state and 

federal levels the emergence of a new agency authorized to finance, 

build and operate certain of the needed water control facilities. 

Only thus, through the fullest utilization of inter-governmental 

cooperation, can the Delaware River truly become the "treasure" 

which Mr. Justice Holmes declared it to be in the historic Supreme 

Court decision of 1931." 

# # # 
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Incodel f s chairman, in his annual report, has told you that 

the quality of wnter in the Delaware River and its tributaries is better 

today than it has been at any time in the last 50 years. 

This gratifying progress has been achieved because practi­

cally every municipality, industry and institution in the Basin is 

meeting its responsibility in complying with the comprehensive basin-

wide water pollution control plan that Incodel, in conjunction with the 

Health Dep~~tments of New York, New Jersey, Pennsylvania and Delaware, 

promulgated about 20 years ago. 

The Incodel plan, for many years now a part of the water 

conservation laws of the four states, divides the Delaware River and 

its watershed into four water pollution control zones and prescribes 

minimum standards in each zone for processing sewage, industrial wastes 

and other polluting material before the effluent can be discharged 

into the streams of the basin. 

That the requirements of the Incodel plan are reasonable and 

practical is best attested to by the fact that they have been accepted 

by the municipalities and industries to which they apply. 

Despite the progress made in attaining a generally approp­

riate quality of the waters of the Delaware River system, a major 

part of the Conunission's activities are still being concentrated 

upon water pollution problems. The reason for this is that many 

parts of the Basin are presently experiencing an unprecedented 

period of growth dlld development both in industry and popul3.ti::m 
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which is expected to continue for many years in the foreseeable future. 

It is therefore imperative that the water pollution program keep pace 

with the physical developwent of the region and, accordingly, be 

modified if and as necessary. There must be no back sliding. Fortunately, 

the Commission has been en~bled to expand its activities and undertake 

several essential research projects designed to meet the new challenge 

as the result of thE enactment of the 1956 Federal act which provides 

financial assistance to state and interstate qgencies for the extension 

of water pollution control activities. We are confident tho additional 

assignments will result in the sha~ing of an even better overall basin­

wide pollution abatement plan. 

Recent and current activities of the Commission in the field 

of water pollution control may be divided into five separate but 

coordinated projects, each of which will now be briefly summarized. 

Inventory of Status of Pollution Control Facilities. 

Just a few weeks ago, Incodel completed a year-long inventory 

of water pollution in the Delavrn-e Valley. This task was undert.aken in 

cooper2tion with the U. S. Public Health Service. 

The results of the investigation show th.:tt, as of June 30 of 

this year, there are 182 municipal sm,rnge collection and tre::1tment plants 

serving 252 communities and a populntion of almost 4,000,000 persons. 

Virtually all of these pl.'1nts have been constructed in consequence of 

the Incodcl comprehensive water pollution plan and, incidentally, 

because of l1[orld vlar II and the Korean conflict, since 1950. It is 

estimated that their total construction cost amounts to .::tppraximn.tely 

200 million dollars. 
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The inventor,y also shows that industries and institutions 

have made as great, if not greater, progress than municipalities in 

meeting their obligation to process wastes before their final disposal 

into the Basin's streams. 

In a nutshell, this progress means that although industry 

and population in the Basin, the major manufacturers of water pollutants, 

have expanded by about one-third since the adoption of the Incodel plan, 

the potency of the wastes which they now dispose of in the Delaware 

River and its tributaries has been reduced on the average by at least 

one-half of what it was 3. few short year! ago. 

This makes a plea~ing picture. But it should he stressed 

that it does not mean that the job is done. As you all well know, 

industry and population are not distributed evenly throughout the 

watershed. Instead, they are concentrated in rather '\ve11 defined 

areas, by far the large~t of which is the three-state, eleven county 

metropolitan region extending from Trenton, New Jersey to below 

Wilmington, Delaware and centering upon the City of Philadelphia. 

A few years ago, when the waste products of all of the 

industries and people in this area Were dumped largely without treatment 

into the tidal Delaware River, the River was a putrid mess. Because 

most of these wastes are being treated today, the River is now in a 

reasonably respectable state. But, the question arises, what about the 

future? If industry and population contributary to this section of the 

Delaware River double in size in the next 50 years, as appears probable, 

how can the quality of its waters be satisfactorily maintained? To 

obtain answers to this question is a basic purpose of the quality of 

water surveys now being pursued by Incodel in conjunction with the 

U. S. Public Health Service, the Delaware Water Pollution Commission 
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and its counterparts in the other states and the Academy of N~tural 

Sciences of Philadelphia. 

Water Quality Surv~y in Tidal Estuary. 

The spearhead for one of these quality of water surveys, 

now in the second year of operation, is the Delaware Water Pollution 

Commission. In addition to Incodel and the U. S. Public Health Service, 

other active participants are the U. S. Geological Survey and the City 

of Philadelphia. The Depnrtments of Health of Pennsylvania and New 

Jersey are also cooperating. 

Most of the work and the costs of this project are being 

borne Qy the De18Mare Water Pollution Commission. This Commission is 

providing two speedboats for making traverses of the entire length of 

the tidal River during which s~~les of its water are picked up at 17 

different stations, all at the same stage of tide, either high water 

or low water slack. These samples are analyzed for sanitary and 

chemical constituents. Thus far, during the summers of 1957 and 1958, 

about 20 traverses have been made. 

The objective of the project is to determine, as far and as 

accurately as possible in advance, what the capacities of various 

segments of the tidal estuary will be to assimilate probable future 

pollution loads under various conditions of fresh water inflow from 

the upstream sections of the Basin. This information and data will 

be a significant and valuable phase of the Philadolphia Office of the 

Army Engineers t current survey to prepare a program for the development 

of tho water resources of the Basin and will be analyzed in the light 

of the Army Engineers' proposals as the ,·rork progresses. 
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Academy of Natu~al Sciences Biological Survey. 

The Incodel-Delaware Water Pollution Commission investigations 

are being supplemented by an aquatic-life survey of the tidal Delaware 

River. This work is being conduct~d for !neodel under a contract with 

the Limnology Department of the Aeademw of Natural Sciences. 

The primary purpose of the Academy Survey is to determino the 

suitability of the water of the River to support aquatic life and the 

effect and relationship between water quality and fish-life. 

This research p~oject is scheduled to be completed next Juno. 

Lehigh University - Water Quality Monitoring Project. 

In addition to the water quality surveys in the tidal Gstuar,y, 

the Institute of Research of Lehigh University, by contract, is currently 

conducting two other research projects for rncodel. Both are two year 

projects scheduled to be completed next June. 

The major objective of one of the projects is to develop a 

device and a program for the automatic detection and recording of 

variations in temperature, mineral content, alkalinity or acidity and 

oxygen content of stream flows. The detection of othGr constituents, 

such as nuclear wastes, is also being explored. The equipment is being 

designed to flash a warning to headquarters locations and simultaneously 

to collect a five ga.llon sample of water at the recording site whenever 

there is a departure above or below a normal range in variation of the 

constituents being measured. 

The equipment, as presently developed, has recently been 

installed on the New Jersey side of the bridge over the Delaware River 

at Riegelsville. It will be operated here upon a testing and verification 

basis, with weekly observations, for about a year. 
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The end product of this work, it is anticipated, will be the 

establishment of a monitoring program calling for installation of the 

automatic measuring apparatus at strategic locations on the Delaware 

River and its tributaries. 

Lehigh University - Stack Dust Research Project. 

The main purpose of the second Lehigh University Research 

Project is to find out whether it is practical to u~e stack dust from 

cement plants for the neutralization and improvement of acid waters. 

Those of you who are somewhat femiliar with the territory 

know that many of the surface waters in the Pocono Mountain area, being 

fed by swamps and bogs, are highly acid and largely devoid of growing 

vegetation and fish and aquatic life. At the same time, only a few 

miles away in nearby counties are a n~mber of cement plants which are 

continuously generating dusts which are rich in alkaline material. 

The use of these stack dusts, if practical, for the neutrali ­

zation of the acid waters of the swamps, bogs, ponds and streams of the 

Pocono8 and other regions, will provide a practical use for some of 

these by-products and result in the correction of an important water 

quality problem. 

Tests at Vicksburg Model of Tidal Delaware River. 

In addition to the research projects just discussed, the 

CommisSion, as a j0int venture with the pollution control agencies of 

Delaware, New Jersey and Pennsylvania, expects to utilize the facilities 

and personnel of the Army Engineers r 1·Jqterways Experiment Station at 

Vicksburg, Mississippi, beginning in November in the making of tests 

NEW JEftSEY STATE LIBRARY 
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on the Station's model of the tidal section of the Delaware River. 

The purpose of the t':'3tS would be to determine the probable manner of 

dispersion of wastes diseharged simultane~usly from a variety of 

locations into this section of the Rivor. Such tests would supplement 

others which have been recently ma!:1e for the DuPont and New Jersey Zinc 

Companies, but were limited in each cas~ to the discharge of a' s1ngle 

waste from a single location in the lower part of the estuaries. The 

new tests, it is believed, will provide a clearer basis for the deter­

mination of mixing patterns and other data necessary in the basic 

effort to evaluate the capacities of various segments of the tidal River 

to assimilate pollution. 

Conclusion. 

Admittedly, the research projects just briefly described will 

not contribute to nny stimulus in the c~nstruction of water pollution 

abatement facilities in the Basin. J'lctually, at this point, no such 

stimulus is needed. But,. the knowledge gained from these research 

efforts, will undoubtedly result in the development of a more fully 

effective and equitable basin-wide pollution control plan. And, at the 

same time, such knowledge will certainly be conducive to the wiser 

expenditure and tho possible savings of millions of dollars for the 

future construction of necessary additional waste treatment facilities 

in the Basin. 

# # # 
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}Ir. Chainnan, members of the Interstate Commission on the Delaware River 

Basin, and friends. 

We are here today attending the 1958 annual meeting of the Interstate 

Commission on the Delaware River Basin. Such occasions provide an opportunity 

of coming together to review endeavors and accomplishments. They should also 

be times of looking objectively at just where we are in the long-range program 

of progress to t..,hich this Nation and the Basin is committed. They can provide 

an opportunity of assaying with a true and open mind the set of program sails I 

the net direction of program action, and the speed being made in relation to 

the sw1.ftly moving tide of human progress. With your permission, I would like 

to do this by discussing with you four simple questions: 

1. What has been done so far in the clean-up of our nation's and the 

basinls waters? 

2. What have we not been able to do? 

3. What must be done in the foreseeable future? and 

4. What old and new resources are available or await development? 

Let us examine briefly the first question, "What has been done so farl 

nationally and in the basin, to control water pollution?" The best informa­

tion available indicates that at the turn of the century approximately 25 

million people were served by sewage collection systems, with less than 2 

million receiving treatment. Thus1 at that time the untreated wastes from 

approximately 23 million people ware reaching our nationls waters. 

Progress in the construction of sewer systems aln sewage treatment works 

has been enormous since t !len. By 1957 the number of sewered communities had 

grown to over 11,100. The population served by these sewers had reached 102 
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million persons~ with the per cent of population connected rising to 96%. 

Good progress has also been made in the construction of sewage treatment 

plG.nts to serve this vastly increased sew-ered population. The number of 

municipal waste treatment plants has also increased to 8,100, ~~th the esti­

mated population served reaching 76.5 million people. This means that the 

per cent of sewered population receiving treatment had increased to 78% by 

the end of 1957. 

Dt~ng the years from 1920 to 1955, the American taxpayers spent more 

than $7 billion on the construction of sewage treatment works, and qy the end 

of this calendar year they will have spent about $1 billion more. Equally 

detailed figures are not available for what industry has expended in the con­

struction of waste treatment l"orks. vIe do know however that tromendous pro­

gress has been made in this direction, and that industry's gains a.re large and 

~npressive, and have been achieved at great cost. 

In revieHing 't-1hat has been done so far, we must not look solely at the 

figures of l-laste treatment plants constructed and at the Sll.'llS expended in this 

work. In the past 10 or 15 years, more than 35 states have enacted improved 

water pollution control legislation. There has been good progress in the 

expansion of state and interstate water pollution control activities, particu­

larly in the field of netv activities such as research. These above agencies 

have current budgets aggregating over $5.53 million. This is considerable 

progress when we remember that only 10 years ago state expenditures were in 

the neighborhood of $1 million. 

Research in the water pollution field has grown steadily until in 1957 

expenditures stood at about $$ million. Though far short of what it should 

be, it is still a sizeable sum. Under Public Law 660, the Publio Health 

Service 11as been able so far to about double its own research program, while 

its research grant program in the water qualit,y and pollution area during 

1957 supported 81 continuing research projects in 48 institutions. 
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The pnssage of the Federal Act itself was a milestone in pollution 

control progress, not only because of the substance of the Act, but because 

the Act represented public acknowledgement of the Federal interest in the 

national water pollution control problem, an interest which had been inconclu­

sively voiced in the halls of Congress for more than 50 years. But more sig­

nificant than that, it represented tile laying aside of selfish divergent points 

of view and interest by the three great groups most concerned with water pollu­

tion control - the health authorities, the conservationists, and the indus­

trialists. 

Another great milestone achieved in water pollution control was the 

constru.ction of the Public Health Service Snnitary Engineering Center in 

Cincinnati. This was a concrete demonstration of Congressional recognition of 

the importance of research in this complex field. In measuring progress we 

also should not overlook the growing recognition by Federal and state water 

resource agencies of the importance of pollution control to all phases of 

resource development. 

Much of the national picture is reflected in the Delaware River Basin. 

There can be no denying the great progress which has been made in this great 

basin. Even the fish and other aquatic animals know this. Perhaps I s~~uld 

say especially the fish know this. It's hard to remember and visualize the 

conditions which existed 22 years ago when INCODEL started. At that time 

there were only 67 sewage treatment plants in the Delaware Basin, serving 

1,260,000 persons, or only 36% of the 3.5 million persons then living in the 

basin. Now there are 182 municipal treatment plants, serving nearly 3.75 

million persons, or 82 %of the nearly 4.5 million residents. 

In contrast, only approxirr~tely 46% of the nation's population is 

served by municipal treatment works. In addition to these 182 plants, 21 

trea~~ent projects are currently being assisted under the Federal Construction 

Grants Program. The total value of these projects is estimated at more than 
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$20 million, the Federal share being over $3 million. 

Since 1936 significant progress has also been made by industr,y in the 

basin. In the earlY 1950 rs, Public Health Service reports on the Delaware 

listed 361 known sources of industrial waste discharge, 148 of which needed 

some degree of treatment. The most recent fib~res for the Delaware Basin 

indicate that there are now 625 sources of industrial waste discharge of which 

157 need to be provided treatment or improved treatment. Thus, while the 

sources of industrial waste dis~~arges have increased by 264, the sources 

reported as needing treatment have increased only by 9. 

A1though we need not dwell on them, we should remember many vf the 

activities which have brought about this progress: the mal\Y studies INCODEL 

has made, and its sponsorship of the studies of Dr. Ruth Patrick; the tremen­

dous amount of lvork which the Delaware Water Pollution Comroission has done in 

surve.ying the waters of tho lower Delaware; the report of the Philadelphia 

Water and Sewer Department, and its continuing survey work; the 1946 New Jersey 

State Health Department study of the tidal section of the River; the studies 

of the Pannsylvania and New York Water Pollution Control agencies; and last 

but certainly not least the support and cooperation, to say nothing of the 

money, which the public and industr,y in the Delaware basin have given to all 

of the efforts made to reclaim the waters of the Vall ey. By any standard we 

wish to use, the Delaware River has improved. Yes, as }fir. Allen has said, 

all of this "makes a pleasing picture." 

Before we become t:)o enamoured with the pleasing prospect we have 

just considered, letts look at our second question, namely, "What have we not 

been able to do?t1 As I recounted previously in the national picture, at the 

turn of the century we had the wastes from approximately 23 w~llion people 

discharging untreated to our nation's waters. By 1920 the municipal wastes 

reaching our streams had a pollution effect equal to the untreated sewage 

from 40 million persons. By 1955 this had risen to 55 million persons and 
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by 1958 it is up to 75 million. This increase occurred in spite of the 

construction of nearly $8 billion worth of sewage treatment works since ~920. 

In a rec (·.mtly completed study of its 1957 municipal vTaste treatment 

inventorJ, the Public Health Service evaluated the existing backlog of munici­

pal treatment Horks. The results are almost astounding. The backlog is 

based on present population and E)xperience, am is believed to be conservative. 

The study shows that almost 4,000 plants are needed to serve 22.2 

million persons. Most of these plants are for systems now discharging raw 

sewage but over 1100 were to replace existing plants. 

In addition to new and replacement plant needs, 779 plants serving 17.0 

~illion persons require enlargement and 851 plants serving 8.4 million nsed 

addition of new treatment processes. The sum total of these needs indicates 

that one plant in three is inadequate for present-day needs, to say nothing of 

being adequate for the future, and one plant in seven should be replaced. The 

estimated cost of me·sting this backlog is Cl.8 billion. I might add that over 

32% of the dollar costs of the backlog - ~572 million - is in our populous 

Northeastern area. 

The above arc only two of the tasks which we in the pollution control 

business have not as yet adequately done. Many others could be cited. Who 

would say we have done an adequate job of staffing the programs of our state 

and interstate \-later pollution control agenciGs? HOvT far have we gone in 

solving the ad~nistrative and jurisdictional difficulties which plague our 

local goverrnnents in their attempts to provide for adequate sewage treatment? 

What progress have we made in simplifying and making more workable the financ­

ing procedures for municipal improvements in our field? Even in the area of 

research, how much do we still have to do? 

vJhere do we stand on the collection of basic data? \fuat utilization 

have we made, indeed what studies have we even attempted, of the use of in­

creased sustcuned nows for the improvement of water quality? How much is 
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known of the extent and character of ground ~mter pollution and the ultimate 

effect this may have on the development of our water resources? -~.fuat serious 

attention is being given to the a.ccelerating build-up of non-living contami­

nants in our wastes and the inevitable effect these will have on water use? 

I have been speaking of the national picture. Let us now look at the 

Delaware River Basin, which on the whole is considerably better in nearly 

every respect than ~lat for the nation. However, even in the Delaware Basin 

there are important things which have not been done. I recited to you a 

~mile ago the growth in ~~e number of sewage treatment plants in the Delaware 

BaSin, from 67 in 1936 to 182 plants now, serving 3-3/4 million persons. 

Although this is great progress, we still must not overlook the fact that 

right now there are nearly 800,000 persons in the Basin connected to sewers not 

served by sewage treatment facilities. There is the growing problem of plant 

overload and obsolescence which hns not been solved, as evidenced b,y the fact 

that of the 21 Basin projects financed in part by the Federal Construction 

Grants Program, 9 are for enlargements or reconstruction. How recent is our 

information on the pollution entering the Basin streams from those of tIle 

existing 182 municipal plants, which may be overloaded, obsolete, or improperly 

operated? 

Can anyone tell us with assurance the amount of pollution discharged from 

sewers carrying both sewage and storm' drainage? This seems to be one of the 

areas universally ignored, and I am sure we will agree that it must be con­

sidered one of the problems inadequately evaluated to date. 

Even the industrial waste picture could be somewhat better, in spite of 

the progress made. INGODEL's latest invento~ reveals that now, in 1958, there 

are still 157 sources of industrial waste that need new treatment or improved 

treatment facilities. Furthermore, tilere are 130 sources of industrial wastes 

wtlose treatm8nt needs have not as yet been determined. 

There is another area of nctivity in the Delaware Basin which falls in 
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the realm of that which has not been adequately accomplished. I wish only to 

allude to it in passingl and will do so by quoting from a speech made by the 

U.S. Housing Administratorl Albert M. Cole, in Florida last Narch. He said" 

"We seem to be on the way to creating a septic tank suburban civilization ­

a maze of septic tank suburbias. We are dOing this bec~use we are now repeat­

ing, at least in principle, the mistakes which we formerly committed in our 

cities and which \-le are now spending billions of dollars to correct. n 

In regard to the third question, r~~at must be done in the foreseeable 

future I " perhaps the most important thing that we have not done is to face 

realistically the magnitude of the water supply and water pollution problems 

which are assuredly ahead. 

All of us are aware that the United States is experiencing a period of 

very large, rapid, and continuing population growth. But I am not .sure that 

we realize just how large and hm,] rapid. As recently as 1946, it \'1a5 predicted 

that our population would reach a peak of about 170 million in 1975 and remain 

at that level. Instead, we reached thut peak in 1957 - 18 years ahead of 

schedule. Population projections now point to 230 million persons in 1975 and 

370 million by 2010. And this is on the assumption that no further improve­

ments are made in mortality rates. 

The recent report of the Rockefeller Brothers Fund, Inc. forecasts the 

nation's economic growth-rate potential at 3 to 4 per cent a year over the 

next decade and teyond, with 5% per year being entirely possible. The 1975 

estimate of water use has recently been raised by the Dept. of Commerce from 

350 to 450 billion gallons per day. Most recently, Dr. D. R. Woodward of the 

Department of ~~e Interior has predicted water use would reach nearly 600 bil ­

lion gpd in 1980. 

In view of these predictions, it saems apparent that in the next 25 to 

50 years, mtionally we face the following: A population increase of from 

60 to 110%; an increase in gross national product of from 100 to 200fo; and a 
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doubling or trebling of our water use, In other terms, this means that if 

we make no faster progress in controlling pollution than we are making now, 

we shall have 60 - 110% more human waste reaching our streams than we do now, 

there will be at least a doubling or perhaps a trebling of the present amount 

of industrial waste discharged~ and we will have to cope with the cmnulative 

pollutional effect resulting from the reuse of water. Added to this we must 

think of the increased per capita use, both municipal and industrial, whicll 

the future will inevitably bring if the past is any guide. TIlere will be a 

concurrent build-up in tl~ per capita concentrntion of organic and rrdneral 

matter in our wastes as our standard of living rises. And most certainly 

there will be a tremendous rise in the discharge of persistent, oxidation­

resistent non-living contaminants which, because of their ex~reme resistance 

to breakdown: are not affected by treatm8nt and persist in receiving waters 

for extended periods of time. It is this latter problem which I believe 

really gives cause for concern. 

In many cases the concentrations and forms of these newer wastes in the 

receiving waters can hardly be identified, let alone measured, with present 

techniques and methodology. It is becoming increasingly clear, that with 

improved control of traditional types of pollution and the lack of knowledge 

or understanding of the effects of the newer types of wastes, a false picture 

as to the adequacy of pollution control is developing in many areas. A 

similar situation is occurring in a related field, the field of air pollution 

control, where active prograrrls for the elimination of smoke nuisances have 

lulled ~~ny into ~,e belief that the air pollution problem can thus be solved. 

The recent results of research on the medical aspects of air pollution are 

revealing how erroneous this assumption may be. 

Last spring in speaking to the State water pollution contrel adminis­

trators on this subject of new contmninants, Mr. Hollis had this to say, 

"Perhaps our greatest single problem today is to close the gaps in scientific 
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knowledge with respect to the behavior of these new contaminants in streams l 

their relationship to natural stream purification phenomena, and their effects, 

singularly and in combinationl on aquatic life and on municipal and industrial 

water supplies. At same point on our growth curve l the question of toxicity 

of water pollution will replace the old question of typhoid. At present the 

concern is a potential one, expressed largely because of our lack of knowledge 

of just what itTipact this build-up of total conglomerants has on our health ilnd 

wellbeing -- and on all water uses." 

With this rather dismal national picture as a backdrop, let us look at 

the Delaware Basin. At the present time the population of the Delaware Basin 

is about six million and the Census Bureau projections indicate it will double 

wi thin the next fifty years. The projections of the Office of Business Econom­

ics indicate that industry will expand at 13ast two times and additionally its 

productivity will double by the turn of the century. We also know that if the 

per capita rate of municipal water use continues as it has in the past, by the 

year 2000 it will have increased 50 to 100 %. Students of the industrial water 

use picture are predicting that industrial water use on a unit basis also may 

increase as much as 1% to 2% per year over the next fifty years. In terms of 

water use then, this means that with the population doubling by the turn of 

the century, with industry increasing two to three times in that period, and 

with the per capita municipal use and unit industrial use also rising by $0 

to 100%, we can expect that by the year 2000 the total industrial and municipal 

water use in the Basin may be three to four times what it is now! 

At the present time our best data indicate that the municipal and indus­

trial water use liithin the Delaware Basin is averaging approximately six 

billion gallons per day, or about 9000 cfs. Now if our projections are correct, 

we can expect that by the year 2000 the municipal and industrial water need 

will jump to about 20 billion gallons per day or about 30,000 cfs. Haw does 

this compare with the average runoff of the Basin during a dry summer, such 
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as last year, of approximately 5000 cIs or even to the average annual runoff 

of 20,000 cfs? 

Pcrhups we cOlud arrive at a more meaningful picture if wo looked at o~r 

the tidal section of the B[l.sin and its adjoining area. Our water use date 

indicate that at the present time the municipal and industrial water use in 

the tidal basin area isapprJximately 4 billion gallons per day, or roughly 

6000 cis. On the basis of projecting municipal and industrial water needs 

similarly, as we did before, we find that our industrial and municipal uses 

in the tiCal area by the turn of the century will be apf,roximately 12 to 16 

billion gallons por day or 18,000 to 24,000 cfs. C;:;mpare these figures with 

the 6000 cfs sust~ined flow which the Corps ()f Engineers estimate may be 

realized in 25 yonrs by a p~)perly developed reservoir st0rage program. Com­

pare them also wi th the 10,000 cfs sustained flow which the Corps believes 

rnight result from the maximum utilization of the Basin's reservoir storage 

potential. T:) me it is clearly apparent that from the municipal and industrial 

water supply aspects alone the predicted development of the Delm>!are Basin can 

only occur if the reservoir storage potential of the Basin is properly timed 

and fully developed. Even then we will have to treat wastes to the maximum 

degree possible ~ use all of the available water l~ to 2! times! 

From a quantity standpoint such reuse prospects need not alarm us and 

would appear to be entirely feasible and practicable, but from a quality stand­

point they should give us serious concern. Wnat these projections mean is 

that by the year 2000, although we may have increased the amount of sustained 

flow in the min stem by a maximum of 65%, WG will be discharging to the tidal 

section of the river 3 to 4 tiffies the waste load which now roaches it, and the 

load rdll be even larger than this is if we do not maintain the present rate 

and degree of W[l.ste treatment. C['~n the River maintain its present quality under 

these conditions? Obviously it cannot. Wnich leaves as the only alternative 

the increasing of the efficiency of our present waste treatment maasures by 
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200 to 250%. In the face of such a problem, what has happened to our old 

concept of "complete" waste treatment? 

With these future forecasts before us, is it too early to begin now to 

provide for really complete removal or stabilization of pollutants discharged 

from municipal and industrial waste treatment plants? Degr8es of purification 

close to 100% without question will be necessary in the not too distant future 

to sustain the repeated reuse of streams necessary for growing water require­

ments. As far as the so-called no~~ or usual pollutants are concerned, I 

believe it may be possible to approach this goal. But what of that growing 

list of non-living contaminants, those persistent, treatment-resistant, com­

plex conglomerates which do not yield to known methods of waste treatment, 

which persist for long periods of time in our streams unchanged by the com­

bined action of all natural stabilization forces, and whose long-range or even 

short-range effect on stream biota and on the human anatomy is still an un­

solved mystery? 

There is another problem in the Delal-lare which we cannot ignore -- its 

tidal aspects. From a water use standpoint, the most important part of the 

Delaware River is its tidal estuary. The phenomenon of tbe 

tical movement of water in an estuar.y is at present little understood. A 

great deal more than we know now about the waste assimilation characteristics 

of tidal estuaries will have to be developed before water quality can be 

prcdict3d with runy degree of cunfidence for conditions of maximum vTaste loading. 

And now to complicate the pr'Jblem has come the proposal that a barrier 

be built in the lower Basin! Tha purpose would be to increase the residual 

volume of water above the barri0r and, in time, to transform the previously 

tidal portion of the lower River intc> a large fresh water lake with ill the 

c l ~ncJmitant benefits. I du not knmJ' whether the engineers in C:)lonel Powers t 

office will ultimately determine whether cr net construction of a barrier is 

prc.ctical, but I do know this, the problems relating to construction and to the 
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~~intenance and operation of such a structure will be no more difficult than 

thE: water cluality problems which will d.evelop as a result of the barrier. 

For the pool behind this barrier would receive all of the municipal, industrial, 

and agricultural water-borne wastes from the upstream areas. With municipal 

and industrial liater use by the year 2000 requiring a water reuse of It to 2t 
times the fresh water inflow, what will happen to the salinity, nutrient com­

pounds, dissolved solids, pH, heavy metal concentrations, and many of the 

other water quality components? 

The answer to the ,roblem, however, does not appear to lie in collecting 

all of the wastes 1~thin the Basin and transporting them to a point of dis­

charge bolow the barrier, assuming this is possible engineering-wise and that 

sufficient amounts of receiving water would be available to satisfactorily 

assimilate such a huge waste 10ad. As we analyze the problem, with an ultimate 

sustained inflow to the tidal Basin of 10,000 cubic feet per second under maxi­

mum reservoir development, and with a diversion below the barrier of municipal 

and industrial Hastes which may reach the magnitude of 12,000 to 16,000 cts, 

it would appear to be extremely difficult if not impossible to keep the pool 

behind the barrier filled. At what time within the next 50 years the diversion 

would surpass the inflow is for the Corps of Engineers to determine. In any 

event, the pollution and water quality complexities which w()uld result from 

the erection of a river barrier vividly illustrate the vital part water 

quality plays in water resource development and demonstrates again the insep­

erable nature of wat~r quantity and water quality. 

Now in conclusion, let us ask ourselves the fourth question we set out 

to discuss" namely~ "What old and new resources for controlling pollution are 

available or await development?" I believe that there are many rGsources at 

hand for our use if we have the imagination to seek them out and the boldness 

to use them. As time is short, I am only going to IlEntion some of them, 

without discussion: 



13. 


1. Maximum utilization of that peculiar human ability to recognize 

changing conditions and problems, and to adjust realistically and efficiently 

to them, 

2. Utilization of technological skills fronl all disciplines for the 

development of new measurements of pollution which will provide appropriate 

and realistic characterizations for the waste conglomerates discharged to 

streams. 

3. Acceleration of the rate of reservoir construction to bring into 

use at the earliest possible date those reservoir sites where fl~od waters 

may be economically captured for later beneficial use. 

L. Increased utilization of multiple-purpose reservoirs for supporting 

municipal and industrial water needs and for sustaining stream flows for 

maximum beneficial use, 

5. Development and utilization of the polluti(:m control potential 

available in the inter-Basin transport of water. 

6. Intelligent a~ployment of the great rEtural underground reservoirs 

for augm8nting streamflotv and water supplies, and the early development of 

mechanisms for the reduction of evaporation from reservoir water surfaces. 

7. Perfection and utilization of large scale decontamination and 

desalinization systems for reclamation of low pollution-and low saline-level 

waters. 

8. Accclerati·Jn of the search for n.nswers to our pyramiding waste loads 

and complex new pollutnnts by expansion of research to a level commensurate 

with the rate and scope of our expanding economy. 

9. Enlistment of the full resources of the political science, legal, 

and public administration fields in the development of the most suitable type 

of governmental structures for optimum management of water resources at the 

Federal, regional, S~tte, and local level. 

NE J RSEYSTATEUB -RY 
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In closing may I quote the words of Dr. Luther Gulick at the aIlllual 

meeting of the National Health Council last spring: "From now on most 

Americans will be born, grow up" live, work J and die in great metropolitan 

complexes. From now on we are an urbanized community and something more 

than the expansion ••• of present facilities is needed. Improved and 

expanded water supplies and sewer lines" wider streets, or better housing 

are excellent ideas, but the real things we need are brains" character" 

drive" organization and leadership." 

*** 




THE INTERSTATE COMMISSION ON THE DELl'...WARE RIVER BASIN 

DEL1\.WARE RIVER BASIN WATER POLLUTION ABATEMENT PROGRAM 

Harold L. Jacobs, Chairman, 

Delaware Water Pollution Control Commission 

October 2, 1958 



DELAWARE'S POLLUTION ABATmv~NT PROGRAM 

By 

H. L. Jacobs, Chairman 

Delaware Water Pollution Commission 


Annual 	 Incodel Meeting - October 2, 1958 
Atlantic City, New Jersey 

I will confine my remarks to the Delaware River, the work which the 
Delaware Water Pollution Commission is doing on it, and what it 
means to us in Delaware. 

You are well aware of the tremendous service which the Delaware 
River renders the people it its Valley. It provides the potable 
water supply for many of the towns in New York, Pennsylvania and 
New Jersey, as well as being an important source of water for 
New York City. It is used for recreational purposes in its upper
and lower reaches. It serves industry and transportation interests 
as only a great river can. The oyster industry along in Delaware Bay
is worth in excess of $15,000,000 annually. 

The problems or Delaware and lower New Jersey in regard to river and 
bay water quality are due to geography. Very little fresh water 
enters the Delaware from tributaries below the Delaware-Pennsylvania
line. The flow is derived from upriver and from the tides. Delaware 
is the last station on the way to the ocean and anything which hap­
pens upstream can affect us. If upstream industries and municipali ­
ties consume too much of the assimilative capacity of the river, the 
consequences to us can be serious. 

The Delaware Water Pollution Commission has authorized its Director 
and Staff to make detailed studies of the Delaware River to determine 
the existing water quality as well as the assimilative capacity of 
it. At first, the work was confined to the waters within the State 
of Delaware since to enter the waters of another state for such 
purposes would be considered not only impolite but probably illegal.
Fortunately for the good of all who are involved, the organization
which is sponsoring this meeting today came to the rescue. Since it 
represents each of the four signatory states, it can arrange such 
matters with perfect propriety. About the time Dr. Kaplovsky had 
perfected his so-called Tlsame slacku sampling technique, he was in­
vited by Incodel to extend his program all the way up to Trenton for 
a total of 17 sampling stations. An equitable arrangement has been 
worked out whereby we are relieved of some of the analytical work in 
return for the additional sampling. The whole program was too ex­
tensive for Delaware to tackle singlehandedly. 

NEW JERSEY STATE LIBRARY 
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Some of you may have heard of the Usame slackti technique of sampling

before. Briefly, it constitutes a plan whereby a tidal estuary is 

sampled at each station on a single trip at t.he same relative state 

or position of the tide. In order to accomplish this, it is necossary 

to travel at a speed somewhat greater than that at which the tide 

moves. For a time, the work was carried out in a 16 ft. open boat 

with a single 35 hp. outboard motor. A great deal of the work was 

accomplished with that equipment. In the interest of safety to our 

personnel, the Commission authorized the purchase of a 35 ft. stripped

down fishing boat with two 225 hp. Chrysler marine engineso The 

guarantee states that the boat will travel at 26 m.poh. at three­

fourths of its cruising speed. I presume that the guarantee has 

been met since successful sampling is being carried out. The boat has 

been equipped with facilities to permit some of the analytical work 

to be carried out enroute. It is also possible for the men to sleep 

on board in case of an emergency. 


While it may seem to some that Delaware is bearing a disproportionate

share of the cost of the survey work, and it amounts to over $100,000 

so far, I would like to point out that we are in a vulnerable position

with respect to upstream pollution. I am sure that upstream interests 

will not wilfully or deliberately damage our waterso In order to 

determine conditions and argue our case, however, we must have facts. 

These we are attempting to obtain. In line with this policy, --

Mr. Allen of Incodel and Dr. Kaplovsky our Staff Director have dis­

cussed arrangements to use the model of the Delaware River owned and 

operated by the U. S. Army Corp. of Engineers at its Waterways

Experiment Station at Vicksburg, Mississippi. The purpose of the 

model study is to obtain accurate information on the purification and 

assimilative capacities of six different sections of the river from 

Trenton to the Bay. 


The cost of this work at the Experiment Station will be $20,000 

exclusive of salaries of State employees. Incodel hopes to sub­

sidize the cost with some assistance from Pennsylvania and New Jersey.

About $3,000 in addition is being contributed by a private industry 

to process the test results through an analog computer. 


From the results of the work to date and with information to be 

obtained during this year and next, the Delaware River will have 

been studied as completely as any stream in history. This is as it 

should be because the Delaware River is of incalculable value to the 

people of the four states which it serves. It is a unique natural 

resource in that it is not expendable unless we make it so. As 

long as we nurture and preserve it, it will continue to serve us well. 


HLJ/ernp 
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BIOIDGICAL STUDIES ON THE DELA~vARE RIVER 

The biological studies on the Delaware River from May 

1957 through June 1958 oo~~isted of diatometer, 24-hour 

dissolved oxygen, and "spot" river survey studies at the same 

17 locations sampled by the Delaware Water Pollution Commission. 

Monthly determina~ions of the pattern of the diatom flora in 

the shore and channel waters were made for each of these stations. 

The other plants and animals were studied at selected stations 

to further check on the accuracy of the diatometer results. 

The preliminary results of these studies through October 1957 

have been submitted to Incodel. 

The biological program for JUly 1958 through June 1959 

has buen changed to include three locations instead of the 

original 17. Four diatometers will be maintained at each 

location. These stations will also te used as fish sampling 

points. In addition to the September 1958 material already 

collcctod~ fish samples will be secured once a month during 

October 1958, and Nay, June~ July, and August 1959. The purpose 

of this fish survey is to establish what species of fish live 

in the Delaware at Pea Patch Island, Paulsboro, and Burlington, 

the three stations retained for biological stuqy. 

This is a short report on the results of the diatometer 

studies of May and June 1958 and the data available to date 

on the fish survey_ 
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Diatometer Studies 

The preliminary r csul ts of th8 diatometer studies on the 

Delaware Rivc: r during ~Ilay and June 1958 indicate the same 

pattern observed in 1957 except that there was a much heavier 

growth of organisms than during the corresponding period of 

1957. The nurrber of species of diatoms (diatom diversity) did 

not show tho same rela tiva increase as show n by the incroase 

in total number of organisms. This increase in total diatom 

growth without a corresponding increase in diatom species was 

probably due to ternperature and flovJ differences during these 

two periods. 

For exar;Jple: The rive r tcmp cr e. ture for Juno 24, 1957, 

ranged tetween 27.00 a nd 28.10 C 1rJith a ten-day average flow 

at Trenton of 4)031 c.f.s. On Juno 24, 1958, tho river tempera­

ture ranged between 21.00 and 22 .. 50 
C lvith a ten-day average 

flow a t Trenton of 6,604 CQf~s~ 

Laboratory experimGnts a t the Aca do HlY ha ve shown that the 

best growth of diD toms usua lly takes place a t 20° - 22° C. 

The gr01rJth r a te is generally reduce d as the t emperature is 

increase d. The gr8[~tcr flow in the Delaware River in June 1958 

may also have allowed for a grea t er dilution factor f o r wastes 

entering the rive r although this '("lOuld probably be of little 

significance 0 
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Fish Studies 

The first samples of fish ~wrc collected during September 

1958. The identification and stuqy of these samples is of 

course incomplete but a prelimimry examina tion of the samples 

indicates the following results: 

Burlington: 

Approximately 20 species of fish were secured from this 

station. 

The most abundant fish liJvre bw species of shad, 1" to 2" 

long, and four species of minnows. The catfish, of which there 

were three species, were also very abundant. The white perch, 

two species of fundulus, sucker, goldfish, eel, golden shiner 

and two species of sunfish were also well represented. 

There was apparently a v~ry heavy fish population present 

at this location. The game and forage fish were both well 

represEmtc d. 

Paulsboro: 

Approximately ten spccies of fish were secured from this 

sta tion. 

The bulk of the population consisted mainly of two species 

of fundulus and one species of minnow, the same species that 

was also abundant at Burlington. In addition to those three 

species there were rcpresentativ~s of the white perch, golden 
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shiner, sunfish, eel, shad, and silv~ rsides. The fish were 

not ne~rly as abundant as they were ~t Burlington. There were 

also many more fish s eined frem the Pennsylvania shor~ than 

were taken from the New Jers ey sho re. 

Pea Patch Island: 

Approximately 25 species of fish were secured fr om this 

sta tio:h. 

The most abundant forms were the silversides minnow, 

anchovie, white perch, striped bass, and menhaden. There 

were also representatives of the broad sale, flounder, three 

species of croakers, on~ young blue fish, ane species of Jack, 

eel, and channel catfish. 

The species of minnow that was so abundant at Burlington 

and Paulsboro "VJas also f a irly abundant at this sta tion. In 

general mos t of the sp 8cies of fis h fo lind at Bur lington were 

also taken at P~a Patch in ad dition t o which several marine 

species were als o f ound at the latter. 

These preliminary studies of the fish at thes e three 

locations in the De laware River indicat e there is a large and 

fairly diverse fish fauna both above and below Philadelphia. 

The Paulsboro area showed a reduced fish fauna with the game 

fish being conspicuous by t heir absence. There is some evidence 

that the fish c~n successfully move up and down the Delaware 
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from a point above Philadelphia to a point below Philadelphia. 

Mo r e samples are n oded to further substantia te this sta tement. 

The abundance of fish at two of the three stations is an 

indication based on popular opinion that the Delaware is apparently 

in protty good condition 1V-Jhcn compared to c:mditio ns of 15 and 

20 years ago. 

Of special no te t o commercial fishermen is t hat although 

five species of she,d were co llected, the commc.;rcial shad of 

years gone by "t-Jas not collected • 

• 
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THE DELA\-JARE RIVER BASIN OF TOMORROW 

It is a particular and personal pleasure to participate in this annual con­
ference of Incodel. First of all, I am a long-time citizen of the Commonwealth of 
Pennsylvania. Second, I have great admiration for !ncodel. For 22 years it has 
been a model of cooperative action by state Governments toward the solution of a 
common water problem. You have tackled it vigorously and have not sat back waiting 
for someone else to solve the problem for you. Third, I had a hand in the indus­
trial development of the Delaware River Basin. It was my privilege to participate 
in the construction of the Fairless SUeel Plant on the banks of the river. Finally, 
my present position as Assistant Secretary of the Interior for Fish and Wildlife is 
concerned with the basin. 

So you see, from a personal, private, and official standpoint, I have had a 
close interest in the Delaware River Basin and its water for a very long time. 

When your Executive S~cretary, Jim Allen, wrote to me about coming here, he 
said that the onl y use of Delaware River water that would be as important a cen­
tury from now as it is today, will be the use of that water for recreation. 

He added: IilOO years from now there still will be no substitute for water in 
the interior, in adequate quality and quantity for boating, fishing, swimming and 
other reoreational activities." 

I corr~end Jim for his vision; I want to say, too, that the maintenance of the 
water-based recreational resources at anything like their present value for 100 
years will be a most difficult and exacting task. 

The Delaware River is a scale model of the water problem of the United states 
as a whole. This water problem is one of the most critical natural resource prob­
lems that our Nation faces today_ 

The population of the United States is expanding rapidly. There were 151 
million of us in 1950. Today we number 173 million. Cur population is expected to 
pass 200 million only 12 years from now--in 1970; when you think back to what you 
were doing in 1946, 12 years seems like a pretty short span. 

This is a tremendous rate of population growth; a 13.7 percent increase from 
1950 to 1957. 



Yet, within the same period, the demand for water grew by nearly ·40 percent-­
roughly three times the increase in DO]2ulation. 

It is painfully clear that the water problem is growing steadily more 
serious, and it behooves every American to lend his best efforts toward a solu­
tion. The way we meet the needs for water will greatly influence the pattern for 
the future of OUl' industrial, residential and recreational development. 

My boss, Secretary of the Interior Fred A. Seaton, I am proud to say, is a 
leader in gaining public recognition of this problem. Furthermore, he is starting 
noVl to bring about a solution. Many of you no doubt read the articles by 
colunmist Roscoe Drummond in the New York Herald Tribune and associated papers a 
few days ago. They took the form of a question and answer interview with 
Secretary Seaton. The Secretary said that we as a Nation used, in 1955, 221 
billion gallons of water a day. By 1980, he said, we will require 597 billion 
gallons. The probable increase alone--not the total demand--is roughly equiva­
lent to the average daily flow of 31 Delaware Rivers measured at the mouth. 

In the same interview, Secretary Seaton outlined some of the water and con­
servation and development efforts being made by the Interior Department to meet 
the Nation's water crisis. He talked about research efforts and the good progress 
the Department is making to find an economic means of converting salt water into 
usable fresh water. The Secretary has enthusiastically advanced this program. 
It is one of helping research by universities and scientists from other organi­
zations not connected with the Government. We can all, for our own sakes, 
fervently hope that Secretary Seaton is successful in his quest--his attempt to 
find an economic method of converting the limitless waters of the seas to waters 
usable by mankind for domestic consillnption, for industry, and for agriculture. 

But even if this is successful, we still will not have the answer to provi­
sion of land and water resources sufficient to support our fish and wildlife 

. heritage. As has been suggested, freshened sea water piped inland to factories 
and citY ,reservoirs will not give us the sparkling lakes and streams and the 
productive marshes that we are going to have to have to meet our requirements for 
outdoor recreation through fishing and hunting. That requirement is going to have 
to be met by natural fresh water. 

Already in the Delaware River Basin we can read the difficulties of the 
future in saving our fish and wildlife habitat. Along the lower Delaware are 
some of the finest waterfowl marshes in the East. Many of them may soon vanish 
from the scene, falling before the dredges as they deepen the main channel of the 
river for navigation, and fill up the adjoining marsh land. We also have before 
us a proposal to build a salt-water barrier dam in the lower Delaware. It may 
have a profound adverse effect on the fish and shellfish resources of the lower 
river and the waterfowl value of the adjoining marsh lands. 

More far-reaching for the Delaware of tomorrow is the comprehensive plan for 
development of water resources of the Basin now being prepared by Federal and 
State agencies under the leadership of the Oorps of Engineers. In this endeavor, 
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incidentally, the Nation will have a very great advantage from the fine previous 
planning work in the 1;asin done under the auspices of Incodel. 

The Fish and Wildlife Service of the Department of the Interior, in coopera­
tion with the fish and game agencies of the States of the Delaware Basin, has 
from the first been a full participant in the development of the new comprehen­
sive plan. The Service has established an office in Trenton, New Jersey, whose 
principal function is the study of the fish and wildlife resources of the basin 
and the formulation of proposals designed to provide for the conservation and 
enhancement of fish and wildlife as an integrated and full-fledged part of the 
comprehensive plan. 

I am glad to tell you tonight that the Fish and Wildlife Service and the 
State Fish and Game departments have a splendid new legislative tool with which 
to fashion the conservation plan for the Delaware. This is the Fish and Wildlife 
Coordination Act, sponsored and recommended by Secretary Fred Seaton, passed by 
Congress without a dissenting vote, and signed by President Eisenhower on 
August 12, 1958. Many have called it the most important conservation legislation 
in a quarter of a century. Its purpose is to provide the necessary authority for 
the Fish and Wildlife Service and the Federal construction agencies like the 
Corps of Engineers to see that fish and wildlife conservation is a real part of 
new dams, reservoirs, and channels. 

This matter of adequate authority, by the way, is the key to getting a job 
done in Government. While I was in private business, our firm did whatever seemed 
necessary and desirable whenever the right time carne. In the public conservation 
business, however, we can do only \lhat we are specifically authorized to do under 
legislation enacted by the State or Federal Governments. This, of course, is 
entirely fitting and proper in our system, where we have governments of law and 
not of men. 

The new Fish and Wildlife Coordination Act amends a weaker one passed in 
1946. Under the older law, the Fish and Wildlife Service established in its 
organization a branch of specialists whose duty it fs to make the necessary 
biological studies of water resource projects and to develop plans for fish and 
wildlife conservation. Consequently, the men whose job it will be to implement 
·the new Act in the Delaware River Basin and elsewhere are backed by twe l ve years 
of experience and know-how. 

The Delaware River Basin of tomorrow, so far as fish and wildlife is con­
cerned, will depend in large part on how well our Fish and Wildlife Service people, 
with the cooperation of the State Fish and Game departments, use their new 
authority. 

Let me tell you briefly some of the things which can be expected from the 
new authority. 

Generally speaking, the new Act marks the beginning of a whole new era for 
fish and wildlife in river basin planning. All too often, in the past, fish and 
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wildlife have been brushed aside by new developments. In tpe building of 
channels, dams, and reservoirs we can't take many more needless losses and still 
retain fish and wildlife and other forms of recreation as we know them today. 
Fortunately, we don't have to, tmder the new Act. The law itself states that 
fish and wildl ife shall receive equal consideration with other features of the 
Federal water resource development program. 

The old Act was preoccupied with finding ways to mitigate or compensate for 
dama,ges to fish and wildlife habitat from water projects. The new Act recognizes 
that many of the projects offer splendid opportunities for enhancement and 
improvement of fish and wildlife. It gives the engineering agencies and the 
Service the authority to take advantage of these opportunities. This, of course, 
will require some modification in project structures and project operations. 
Authority for these modifications is provided. 

From now on, every report submitted to the Congress by Federal construction 
agencies on a proposed project must include an estimation of the effects of the 
project on fish and wildlife. It must also include a description of the measures 
proposed in the plan for promoting fish and wildlife conservation. There can be 
no question now but that the Congress, its connnittees, and the public can be 
ful l y informed on the effects of a project on fish and wildlife before it is 
authorized. All this means that development of such projects for the ultimate 
in public benefits is now possible. 

There are many other provisions of the new Act which will help get the con­
servation job done in river basin planning. We have the authority we asked for, 
and now it is up to us to deliver the goods! 

, But let me remind you that the new Act is going to cost money. Let no one 
believe that fish and wildlife conservation is free or even cheap. Fish and 
wildlife benefits wi l l have to be paid for in the various river basin projects. 
It should be pointed out that the new Act recognizes that the Federal Government 
need not necessarily pay all of the cost of fish and wildlife conservation in 
water projects. In some circumstances, the State or local interests may be 
requested to bear part of the cost. 

Despite the better outlook, I would not want to mislead you into believing 
that the new Act and the people who work under it are going to be able, by 
themselves, to bring about a Delaware River Basin of tomorrow where there is 
fish and wildlife in abundance along with an extensive system of new dams, 
reservoirs and channels. Our people and the state fish and game people merely 
make fine conservation plans for these resources. To be realized, these plans 
have to be implemented. 

In the final analysis, the answer to how well they are realized and the kind 
of a Delaware River Basin which results in the tomorrow rests not in the hands 
of those working under our new law, but rather in the hands of you people in the 
basin yourselves and what you are willing to do about these resources. 
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When I stress water management planning for fish and wildlife as I have 
tonight, 11m not neglecting the other uses which are so important to the region. 
I'll tell you why: A long time ago I learned that when you are able to supply 
pure, clean water which will support fish and animal life, you also meet the 
needs of industry and the needs of all its employees who have homes in the area. 
Then fish and wildlife abundance becomes not something to be harvested by some 
people but rather an indicator of how well we are managing our basic natural 
resources of soil and water for all men. 

x x x 
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It is a pleasure to attend the Annual Conference of Incodel and 

report on the flows of the Delaware River as affected by operations of the 

River !-Iaster' s office during the past year un:ler the terms of the United 

States Supreme Court Decree. 

The pronounced increase in streamflow this year in the Delaware 

over that of the drought season of 1957 is the most significant fact of 

the past twelve months. The substantial increase in precipitation during 

the spring months was largely responsible for the increase in Delaware 

River flow. 

To present a general picture of the Delaware River basin as of 

this date, let us review briefly the occurrences since the last Incodel 

meeting about a ye,ar ago. The discussion will largely concern the gaging 

station Delaware River at Montague, New Jersey. This station is the sub­

ject of the ItMontague Formula" of the Supreme Court Decree. Contributions 

to the flow at the l-lontague gaging station are .first, natural flow available 

from 2,581 square miles of drainage area; second, power water discharged by 

two hydroelectric plants on Wallenpaupack Creek and Mongaup River; and 

third, water to supplement low flows released from two water-supply reser­

voirs on East Branch Delaware River (Pepactcn Reservoir) and on Neversink 

River. 
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On September 30, 1957 the river flow at Montague had receded to 

1,030 cubic feet per second - almost the minimum for that year. The 

combined storage in Pepacton and Neversink Reservoirs had declined to 

16 per cent of usable capacity. Diversions to New York City from Neversink 

were stopped, although those from Pepacton continued at a high rate for 

some days. Compensating releases of water were maintained at the capacit,y 

of the outlet works of these two reservoirs. Throughout October and until 

mid-November Delaware River flow rerr~ined low. Increased flow in November 

and December indicated a relaxing of the extremely severe dIaought of 1957. 

By December 31 the combined storage increased to 29 per cent of capacity. 

It was not lL~til early spring of this year ~~at a heavy accumula­

tion of snow ~~de probable the filling of Pepacton and Neversink Reservoirs. 

TIle rescrvGirs filled and Neversink began spilling on April 23; Pepacton 

reaching spillway crest on May 12. Both reservoirs were still at 100 per 

cent capacity June 16. The outlook was ver,y good that the reservoirs 

could readily supply water in acccrdance with terms of the Supreme Court 

Decree. 

Unusual circumstances at the power plants modified the flow 

picture this sunrrner. Operation o£ the Wallenpaupack power plant was dis­

continued on May 5 to allow replacement of the second half of its penstock, 

and no water was released from May 5 to September 21. The plant resumed 

full operation September 26. On Mongaup River the Rio power plant was 

shut down on August 26 for repairs to t~e penstock. The Rio plant is 

tentatively scheduled to be back in operation about mid-October. 

This summer the first release from the New York City reservoirs 

to maintain prescribed rates of flmf at the Montague gaging station was 

madc on June 17. TIE rate of release was increased as natural flows 

receded in the basin, but at times the release was reduoed to zero due to 
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rises in the river. The required release reached the capacit,y of the 

outlet gates on July 1 for a period of three days. Releases of this 

magnitude were not required again until August 29 because of increased 

natural flow in the basin. Releases were made at gate capacit,y August 29 

to September 7I and September 13-15. As a result of drawing down the reser­

v'Jirs during the season, the release capacity of the outlet gates decreased 

gradualljr, from 1,114 cubic feet per second when first required on June )0" 

to 1,,0)6 cubic feet per second on Sept.3Dlber IS with one exception. At 

Neversink the needle valve closed spontanecusly on one 24-in~h line and the 

valve was inoperable from August 29 to September I" thereby reducing the 

outlet capacity by approYJUnately 155 cubic feet per second. 

The New York Department of Conservation conducted an investigation 

of fish and the habitat in the East Branch Delaware River below Pepacton 

August 19 and 20. The River Master cooperated to control releases and thus 

pnn; ide low nOl-lS during the study in the 3J-mile reach of river, requesting 

the New York City Board of Water Supply to reduce Pepacton releases to con­

servation-flow rates for a continuous period of 25 hours. 

This year there were only eight days wherein the discharge fell 

below the minimum basic rate of 1,525 cubic feet per second for the Delaware 

River at Nontague. On these days the daily deficiency amounted to 5 to 225 

cubic feet per second. The deficiencies occurred during unsettled conditions 

associated with rises on the streams of the basin. The deficiencies were 

not caused by inadequate release capacity of the reservoirs, and there was 

sufficient w~ter in the reservoirs to meet tile requirements. During the 

low-water period, the River Master's office prepares a daily computation 

of flow at Montague three days in advance. This determines what release, if 

anY, is required from Pepacton and Neversink Reservoirs to meet prescribed 

nows. The computation includes figures of flow from index gages, weather 
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adjustment, and estimated power-plant release, each of which is a possible 

source of error. Four deficient days had a single major source of error; 

-t,he 	 other four days had mofte than one source. 

To summarize conditions and operations currently: from June 1 to 

September )0, 1958, 48.8 billion gallons were diverted from the reservoirs 

to th3 New York City water supply system, and 39.4 billion gallons were 

released to the Delaware River. The latter figure does not include any 

spillage from the reservoirs but does include 19.6 billion gallons of excess 

release water. As of Septanber )0 ~,.e combined contents of the two reser­

voirs were 106.5 billion gallons or 60.8 per cent of capacity. 

To further illustrate a portion of the recent flow picture at 

Montague let us consider again the period June to September. Rainfall in 

the basin above the gaging station was 16.17 inches, compared to the average 
y

of 15.94 inches for these four months. During the period the provisional 

record indicated a mean daily discharge of 2,279 cubic feet per second. The 

components of that flaw were as follows: 

1,644 cubic feet per second from the uncontrolled 
portion of the basin 

136 cubic feet per second fram power plant releases 

490 cubic feet per second from compensating releases, 
New York City reservoirs 

9 cubic feet per second from conservation releases, 
New York City reservoirs 

2,279 cubic feet per second total, mean daily discharge 
at Montague 

A comparison of flows indicates that, had the streams flowed naturally 

from the Now York City watersheds, the mean daily discharge at Montague would 

11 	 Average precipitation for the pGriod December 1940 to November 1956 
based on 10 stations distributed over basin above Montague. 
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have been 2,044 cubic feet per second, instead of the above-mentioned 

2,279 cubic feet per second. 

Diversion of water through the Delaware and Raritan Canal was 

maintained by the State of New Jersey. During the period June 1 to August 

31, 1958 the maximum monthly rate of flow was 59.7 million gallons daily 

during August and the maximum daily rate was 69.8 million gallons on July 7 

at the gaging station on the Canal at Kingston, New Jersey. 

The River Master's O£fice recently began an investigation to 

delineate the yields of ungaged tributaries to the Delaware River in col­

laboration with the Geological Survey district offices i On Albany, Harrisburg" 

and Trenton. Believing that the different physical characteristics o£ the 

numerous small tributaries produce vastly dif'ferent yields, the study will 

endeavor to define the yields along the river from Hale Edqy, New York to 

Trenton, New Jerse"j'. 

Salinity is o:f great concern in the lower reaches of the River. 

During the periods of drought, not only are the flow of streams and the 

ground water table low, but also invasion o:f salt water up the Delaware 

estuary from the Atlantic Ocean increases. Last year the salt-water 

invasion reached severe proportions, as was indicated by a maximum observed 

chloride concentration of 2,030 parts per million at Scott Paper CompanY, 

Chester, Pennsylvania. This year the maximum chloride reported at that 

location was 175 parts per million. The flow of fresh water and other 

factors have a marked influence on salt-water invasion in the estuar,y. 

These other influences are under investigation by means of a cooperative 

program conducted by the Philadelphia office of the Quality of Water Branch 

1/ 	Includes runoff from watersheds computed by New York City Board of 
Wate r Su!,ply. 
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of the U. S. Geological SurveYI the City of Philadelphia, the State of 

Delaware l and the River Master. This cooperative investigation shoul.d be 

continued. Salinity in the estuary is and will continue to be a matter of 

concern to the River Master. 

In s1.UTlIll8.rizing the condition of the Delaware River during the past 

year we may state that releases from the New York City reservoirs this past 

surlUller and in previous sumners, as provided by the Supreme Court Decree, 

have pl~yed irr~ortant roles in maintaining a reasonably satisfactory supply 

of good water as far downstream as Philadelphia and in repressing the invasion 

of salt ltJat.er from the ocean. rrhe New Yolk City reservoirs aided materially 

in maintaining a mean flow of 2,219 cubic feet per second at Montague during 

the period June to September, 1958. Had there been no releases from the 

reservoirs and natural flovl only had been available, the mean now woul.d have 

been 2,044 cubic feet per second, or 235 cubic feet per second less than 

that which actually occurred. 
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DistingUished Conferees: 

I am grateful for this opportunity to present to you a report 

on the progress of our survey of water resources of the Delaware River 

Basin. The composite purpose of this survey, as derived from resolutions 

of the public Works Committees of the United States Senate and the United 

States House of Representatives, as well as directives from the President 

of the United States and the Secretary of the Army, is to prepare a 

comprehensive plan for the development of the water resources of this 

region which will be mutually satisfactory to the federal, state~ and 

municipal interests involved. 

The plan must provide for the estimated future needs of each and 

every use of water in accordance with the economic need therefor. 

Accordingly, great care has been taken in establishing the organization 

and procedures for accomplishing the study in order that all political, 

regional, and agency interes~s are well represented and continuously kept 

aware of developments. 

The report , itself is being directed and will be written by the 

United States Army Engineer District, philadelphia. Sixteen federal 

agencies are actively participating by preparing appendices to the report 

on various aspects of the water resource development problem. Appropriate 

u3cncies of the state and municipal governments involved are cooperating 
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with the Corps of Engineers and the other federal agencies during the 

course of their work. Progress is reviewed quarterly by a Coordinating 

Committee which meets at various points in the basin. 

Each of the four states, the cities of Philadelphia and New 

York, and each of the federal departments involved are represented on this 

Coordinating Committee. The organization of the Coordinating Committee 

is particularly valuable in maintaining an integrated approach, in view 

of the numerous individual contacts which must be made by the various 

federal participating agencies. To further insure complete liaison 

during the development of this survey, direct contact is maintained with 

the Delaware River Basin Advisory Committee and the Interstate Commission 

on the Delaware River Basin. The a.dvice and assistance rendered by the 

members and technical staffs of these organizations have been a valuable 

aid in our work. It is through the continuing cooperation of these 

three organizations that the require~ents and opinions of local interests 

are made known to us as we develop this survey. The uses of water are 

many~ and coordinated local consideration is essential to the maintenance 

of an appropriately balanced viewpoint at all times. 

At this time I should like to explain just what we are trying 

to do in our study and what our final report will encompass. The report 

itself will include a vast compilation of data, methods used in its 

analysis~ and estimates of probable trends and projections into the 

future of those phase$ of the economy intimately related to the use of 

water. The report will preo'!nt a master plan for major structures in the 



basin which are necessary and desirable to provide for the optimum 

control of surface water flows for all uses. 

There will be set forth general guides and criteria for 

supplementing this master plan with auxiliary small watershed dams to 

improve the general control of runoff in the more limited upstream 

areas. 

There will be provided suggested criteria for surface water 

control regulations to maintain or improve surface water utilization. 

There will be a schedule of major projects selected from the 

master plan, recommended for early construction, to include 

recommendations as to the agency to accomplish the construction and the 

sources of financing. 

There will be a determination as to whether there should be 

further study of a Delaware River barrier structure. 

The report will not present a firm fixed plan which would need 

to be followed implicitly in every detail for all time to come. Rath~rJ 

the report will present a recommended pattern for future development 

which will be inherently flexible and will be expected to be changed 

periodically to accommodate adjustments occasioned by changing conditions 

which may differ from those conditions of fact and assumption which 

prevail during the survey. 

The participating agencies have been working for nearly two 

years on the review and analysis of past reports, compilation and analyuls 

of conSiderable basin data) and the consideration of future trends in 

various area9 of consideration. For example, the office of Business 



Economics, Department of Commerce, has completed an analysis of 

projected trends in population and economy. This indicates a four-fold 

increase in personal income with a doubling of population and 

employment over the next 50 years. By sub~areas of the basin, these 

projected trends are fairly uniform except that the Wilmington and 

lower basin areas have larger projected increases than the remainder of 

the basin. 

Inventory and analysis of data with respect to agricultural, 

recreational, fish and wildlife, and hydroelectric power uses of water 

are practically completed and will serve as bases for the appropriate 

technical personnel to evaluate the relative economic need for providing 

for those uses at each of the projects which will come up for consideration 

in the overall plan of major projects. 

The study of physical factors - hydrology, geology, geography, 

topography, and hydraulics which will affect the characteristics and 

limitations of the probable projects have also been essentially completed. 

This progress should enable us, within the next six or eight months, to 

completely define most of" the major structures at agreed upon locations 

as well as to initiate the development of guides and cri"teria for proposed 

changes and additions to laws, regulations, and controls over water. 

I do not propose to burden the conference with a discussion of 

the technical details of our computations~ analyses, and procedures. 

The Delaware River Basin Advisory Committee and the Interstate Commission 

on the Delaware River Basin have been and will continue to be kept fully 

informed on these matters. The membership of the Coordinating Committee 

is actively participating in these areas and as I have previously stated. 

makes a quarterly review of such matters. 
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Continuing liaison with these three groups, while the conduct of our 

study continues within a glass house, so to speak, should insure the 

adequacy of our results. 

As I have indicated) our progress thus far has confined itself 

largely to the accumulation, analysis, and ·derivation of basic data 

with regard to the water resources themselves and the individual aspects 

of each of the many uses of water. We are now ready to make definitive 

and noticeable progress toward the development of the optimum plan of 

major structures for the development of the resources on a truly 

comprehensive basis. Considerable thought has been given to the various 

Uleans or approaches which might be utilized to progress toward the ultimate 

pattern of appropriate development with assurance that no single use of 

water would be relegated to a position of priority below that justified 

by its value or necessity in the economy of this region. 

The work which has been done thus far could be utilized to permit 

the development. of an individual and separate plan of ~jor . projects for 

each use of water throughout the whole basin. These could then 

conceivably be integrated into a nlaster plan but would probably resvlt in 

a patchwork solution requiring n~jor compromises to the detriment of some 

uses. It would also be feasible to select a dominant use of water and 

prepare from that an optimum plan of major projects which would then be 

altered to accommodate the needs of the many other uses of water. This 

system would certainly satisfy the requirements of the so-called dominant 

use but might well result in forcing the acceptance for some otherus6s 
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of a solution less than the optimum. 

It was decided to develop integrated groupings of potential 

major projects which insofar as possible would accommo~e all, or nearly 

all, of the requirements of every water use. An initial appraisal of 

available sites was made and groupings have been presented to all of the 

agencies participating in this survey at federal and state levels. These 

groupings and each of the individual projects in the groups are being 

reviewed, analyzed, and discussed by the participating agencies with 

conse{luent revis ions. To establish the init ial appraisal for study and 

consideration, the Corps of Engineers listed every feasible site for a 

majo~ structure in the basin and then reduced this listing of something 

more than 185 dO~l to 70 by culling out duplications, interfering projects, 

substitutes, and the obviously economically infeasible items. 

On the basis of reconnaissance type data, analysis of the comparative 

worth of storage involved in the 70 sites was made. A reduction from 70 to 

39 was accomplished by deferring consideration of 19 power-only sites and 

two special studies and recognizing the extremely low worth of 10 sites as 

indicative of economic undesirability. The power-only sites are considered 

to have no major influence on the selection of an integrated grouping of 

potential storage sites for multiple uses. From the list of 39 sites, a 

plan can be formulated to e~uitably provide for the various water uses. It 

seems likely that each of the 39 projects would prove to be economically 
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justifiable. However, a conclusive determination in this respect for any 

one of the projects will not be made until the participating agencies have 

been able to reach a general agreement on the characteristics, exact site 

location, method of operation, extent of development, various uses, and 

measure of benefits. As these individual projects become generally agreed 

upon, detailed site investigations and preliminary design will enable us to 

proceed to determine the probable cost. 

All participating agencies have reviewed and generally concur 

in the initial determination of 185 potential project sites and the subsequent 

reduction to a list of 39 for further analysis and study. Seven groupings or 

systems have been prepared and are now under study. During the next few months, 

we will resolve these down to the system of major project sites which will be 

the f~amework of our comprehensive plan. We are currently in a mutually 

satisfactory position, among the qualified representatives of the participating 

agencies, and it appears that January will see the completion of this phase 

of our work. 

Thereafter, we will go into the detailed study of each site to 

determine the specific design for construction and operation of the proj~ct, 

the provisions for the various water uses, and evaluation of costs and benefits. 

In the course of this work, compromises among water uses will be made at some 

sites and will give rise to compensating compromises at other sites. As the 

full definition of the various sites progresses, it may be found desirable 

to add to the plan, some single-purpose projects for hydro-power production, 

recreation, or other purposes. 
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It is also significant tn note the role of the small, upstream 

type reservoirs in our detailed planning studies. Some 350 sites of 

this type have been identified and are being appraised in a study being 

made jointly by the U.S. Army Engineer District, Philadelphia, and the 

Soil Conservation Service of the Department of Agriculture. In arriving 

at the final integrated plan for the basin, these smaller projects will 

be fully considered as units or groups of units to replace or augment the' 

larger main stream projects. 

The report of the Corps of Engineers is scheduled to be completed 

in December 1959. It is much too early for us to make definitive statements 

as to the specific conclusions of the report or as to any individual 

projec~s which will be included. Nevertheless our work thus far has 

progressed to the point where a general pattern is beginning to emerge. 

A typical plan for ultimate development could include about 

1)700,000 acre-feet of storage at six sites in the upper part of the 

basin at and above the Tocks Island site. An additional 160,000 acre-feet 

seems practical at seven sites on tributaries to the reach of the Delaware 

from Tocks Island to Easton. Five sites in the Lehigh basin would provide 

an additional 378,000 acre-feet of storage and five sites on tributaries 

to the reach of the ,nelaware from Easton to Trenton would provide 168,000 
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acre-feet of storage. In the l ower part of the basin seven sites 

in the Schuylkill and four sites in the Brandywine-Christina basins 

would provide 286,000 and 170,000 acre-feet of storage respectively. 

This typical plan would provide, in 34 projects, a total of 2,862,000 

acre-feet of storage. The number and distribution of these 34 sites 

would permit adequate flexibility for the orderly development of the 

plan over a period of years. 

The water availability studies that have been completed to 

date indicate that the storage proposed in this plan would permit 

threefold augmentation of existing low flows providing sustained 

minimum flows of 8,200 cfs in the Delaware River at Trenton, 1,450 cfs 

in the Schuylkill River at Philadelphia, and 330 cfs in the Brandywine 

at Wilmington. For purposes of comparison it should be noted that 

conlplete control of the surface waters of the basin would result in 

sustained average discharges of 12,240 cfs in the Delaware River at 

Trenton, 3,020 cfs in the Schuylkill River at Philadelphia, and 390 cfs 

in the Brandywine at Wilmington. 

The initial listing of sites, the grouping of 39 for further 

study, and the typical plan I have just discussed are derived primarily 

from topographic and hydrologic data. These are sites where it is 

feasible to construct a dam and reservoir primarily for the impoundment 

of water. To insure that our finally selected plan is properly 

coordinated with present and anticipated geographic and economic facts, 

representatives of the four states and two major 
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municipalities have provided their current evaluation of water demands 

as well as their current plans for meeting such demands. These data of 

course will be subject t~ change as conditions change and could conceivably, 

in the years to come, require readjustment. Neverth1ess they are essential 

to the initial establishment of the general pattern or plan to meet 


currently recognizable needs in a manner compatible with available facts. 


A major requirement, of course, is to see to it that the methods, basic data, 


and future projections used in arriving at water use requirements are all 


fully compatible with regards to time phasing and ~uantity estimating. 

I feel that with the progress we have made and the planned determi­

nation in January of the outline plan, we have reached a stage of progress in 

this survey where we need every possible assistance and understanding on the 

part of the participating agencies. I do not ask that anyone lay down his 

personal, political, regional, or agency interest in any specific use of water. 

Rather it is essential that every bit of knowledge and perception that can be 

made available be used in the development of an optimum solution to the de­

velopment of the water resources of this basin. It will no doubt be necessary 

for compromises to be effected at individual sites with respect to the .pro­

visions made for certain uses of water. It is to be hoped that all the 

compromises which shall have to be made at the various sites will come as 

nearly as possible to an equation whereby on a basin-wide basis optimum re­

quired development for each use of water will have been provided. 

As I have said, we anticipate that a major project outline plan will 

be determined in essentially final form by January 1959 . As projects are 

firmed up with regard to location, and the uses of water to be provided for in 

each, we will individually by project enter into a consideration of the 
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appropriate res pons i bility for financing. I should point ou t at this 

time that pos i tively not all of the 39 major s torage pr ojec ts selected 

for the study wil l be included in the final plan. Further, many of the 

projects which are included in the final plan will not be recommended 

for construct ioQ f or at least 20 or 25 years . Fi nally , our report may 

recommend t he construction of some few projects immedi at ely . 

Development of the governmental organizat ion which may be 

requir~d to i nsure the operation of and compliance with t he recommended 

plan is be i ng studied at Syracuse University and will be r eported upon by 

the Delaware River Basin Research, Inc.) and included i n our report as an 

appendix. 

I am frequently asked if reprints of reports prep~red during the 

course of t his s tudy are available for public distr i but i on . The answer is 

tha~ th~ complete repor t wil l be made available t o the publ ic after submission 

to and action by the Congress of the United States. Simi l arly , portions of 

the report may be made available by originating agencies i n separate form at 

that time. In t he interim, during the course of the study , t hese reports 

and portions thereof are purely preliminary and subjec t to considerable 

review and rewri te. Early publication might well produce confusion when 

amended, corrected , or up-dated final reports are furnished. The only use­

fulness for these reports prior to completion of t he fina l report to Congress 

is for the partic ipating agencies on the Coordinat ing Co~nittee in their 

efforts to pr oduce a comprehensive and correctly i ntegrated r eport. 

Of cons iderable inter est at the moment is a proposal for the 

construction of a salinity barrier in the lower river near New Castle, 

Delaware. The Corps of Engireers has been directed to include conSideration 
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of such a barrier in this comprehensive study and work will commence shortly. 

The proposed barrier is intended to cre~te a fresh water lake from the barrier 

upstream to Trenton. It could then be used as a source of water supply for 

the region below Trenton,with specific emphasis on ~he needs of Delaware. 

A complete study to determine the economic justification of a Delaware River 

barrie~ is estimated to cost in excess of a million, and perhaps 2 million, 

dollars. At this time, it is proposed to undertake a preliminary study of 

this particular barrier with a view to recommending at the time of the 

completion of the comprehensive survey whether an extensive and detailed 

survey of the proposal should be undertaken. A public hearing on the matter 

will be held in Wilmington, Delaware, on October 20 for the purpose of 

determining all the inherent advantages and disadvantages which should be 

considered during the course of our present study. 

Gentlemen, in summary I report that our survey is about 60~ complete, 

that we have practically completed the accumulation of basic data, the review 

and analysis of past reports, and that we are now moving toward the selection 

and definition of the major river structures which will form a part of the 

comprehensive master plan for the water resources development of the Delaware 

River Basin. I believe that we are maintaining a high degree of coordination 

among the participating agencies and liaison with the governmental bodies of 

the region. The spirit with which all concerned are approaching this task is 

certainly to be commended. There is every indication that it will be practicable 

for the national, regional, and local interests to mutually agree upon a plan 

that will safeguard the optimum potential of the water resources of this basin 

to provide for the future of this region without sacrifice of any essential 

water requirements of our growing economy. 

12 



Report to The Interstate Commission on the Delaware 

River Basin" at the session on "Delaware River 


Basin Water Pollution Abatement Pro gramu 
& 


Incodel-Sponsored Research Proj e c ts at 

Lehigh University 


Introduction 

The review presented by Mro Allen at the opening of this session 
has indicated the essentials of the Lehigh University research projects 
being sponsored by Incodel. It is apparent that these projects fit 
into a broad program that consti t utes the wide=ranging interests of 
Incodel. These include investigations concerned with many aspects of 
water as a resource from the headwaters of the Delaware to the mouth 
of Delaware Bayo 

It is appropriate to note that the research staff at Lehigh has 
parallel broad interests represented by these projectso Our approach 
to water resources research, like that of Dro Patrick and her colleagues, 
and the bther research personnel reporting here today, is largely 
ecological o That is to say, we recognize that water and its total 
environment comprize a system of some kindo Por many years it was a 
fetish of conservationists to consider this a closed system~ one that 
was satisfactory only as it existed in a primitive landscape undisturbed 
by man, in so-called "natural equi l ibrium" 0 FortunatelYlJ most conser­
vationists, as well as engineers and industrial and urban interests, 
have come to realize that water resources must be managed in a variety 
of ways to meet the needs of modern societyo This requires that we 
conceive of water and its environment as an open systems one which we 
can direct toward desirable objectives o At the same time j we must 
recognize that such management and direction will be successful only 
if we understand what we are doing o This requires thorough analysis 
of the water environment and its associat ed terrestrial and atmospheric 
interdependencies - this is the ecological approach~ 

Such an approach is predicated on research of a wide range and 
the collection of vast amounts of data o The two Lehigh projects are 
concerned with investig ation of ecological conditions and efforts to 
introduce effIciency in the collection of data o 

The Hater Quality Monitor Pro ject 

It is no longer sufficient for river basin planning to have 
estimates of only rainfall and strearnflow o Just as past developments 
brought automation and increased precision to the measurement of these 
critical items, it now becomes necessary to develop procedures that 
will economically provide data on the wider range of properties which 
we call Itwater quality"., Otherwise 5J spot checks )) for example, provide 
an unsatisfactory base of data and are made at exorbitant costo For 
this reason, we are hopeful that the monitor project will provide a 
rational solution to part of the problem .. 
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At last year~s Incodel meeting Professor B . W ~ Parker, project 
director, reported on the general principles of a monitoring system 
for water quality of the Delaware Rivero He present ed a plan for 
regular and automatic measurement of Temperature ~ Hydro g en Ion 
Concentration, Conductivity and Oxygen Concentration~ It was indicated 
that, for the measurement of the first three variables .9 suitable 
electronic instruments were available~ For this equipment, the problems 
were larg ely purchase, assembly, modification and testing together with 
the development of accessory constant flow systerns and the development 
of suitable timing cycles for the proper sequential operation of the 
monitor station. 

For the measurement of Oxygen~ there appeared at that time no 
dependable method which might be left unattended for the planned weekly 
maintenance cycle. Several alternative methods have been presented in 
our progress reports to Incodel. The most promising method was one 
developed by a British group of Sanitary Eng i neerso This was a modified 
dropping. Mercury electrode a gainst a metallic zinc rod in an Acetate 
buffer. Several months of study of this system were required to 
establish the stability of the system under uniform c onditions of flow~ 
temperature and conductivityo It was evident however that the recorded 
values were sensitive to variable flow ra t es and to conductivitYe 
Adequate temperature compensation was provided by a shunting thermistor 
network of British design. The problem of obtaining uniform water flow 
was solved by a multiple constant head system o Por Conductivity it was 
necessary to provide a low rate constant inflow of Sodium Chloride 
solution (about 0.5 ml per minute) to raise ~he Conductivity to a value 
more than 30 times the expected Oxyg en Concentration in parts per 
million. Under steady state conditions the Conductivity was above 600 
micromhos and the recording system showed only minor variations in the 
order of ± 0 0 2 pop.rno of Oxygen., Since t he mercur y and salt solution 
feed systems also required constant head it was necessary to develop 
for each system a double solenoid valve assembly from a storage reservoir 
to the constant head system. Thus each constant head reservoir required 
an electronic relay to maintain a nearly uniform pressure in the flow 
system. 

Adjustments in this complex system were completed during this 
summer while waiting for completion of contractual arrangements with 
the Delaware River Joint Toll Bridge Commission o Upon completion of 
this contract~ the pending arrang ements for construction of the building, 
electric service installation and piping to the station~ were activated. 
About th~ee weeks elapsed from approval to installa tion of the monitor 
station at the New Jersey end of the Rie gelsville bridge~ The monitor 
station was therefore started on September 2 , 1958 with the continuous 
recording of Temperature~ Conductivity and Hydro g en Ion Concentration 
on a cycle of two 15 minute periods in each hour around the clock and 
set on a one week basis~ (A photog raphic exhibit of the developmental 
stages of the monitor system and the exi s ting prototype station at 
Riegelsville NoJ e tog ether with records for the past week were made 
available for inspection) 0 

One aspect of the weekly record is noteworthy since it shows the 
value of continuous recording in comparison with spot checkingo 
Specifically the chart shows a diurnal varia t ion in Hydrogen . lon 
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Concentration. We attribute this cyclic change to the active uptake 
of Carbon Dioxide (in solution) during daytime photosynthetic activity 
with a consequent reduction in Hydrogen Ion Concentration. This is 
followed by the nightime heterotrophic metabolism by all river organisms 
with a consequent release of Carbon Dioxide and a rise in the concen­
tration of Hydrogen Ion. The above conclusions are based on the well 
known equilibrium of dissolved Carbon Dioxide with the formation of 
Hydrogen Ion and Bicarbonate Ion. It is apparent that potentially 
highly useful ecological data may be an early by-product of systematic 
monitoring. 

We had meanwhile heard of unpublished research on a new Oxygen 
Electrode undergoing development at Johns Hopkins University. This is 
a modification of previously published work which was included in our 
Spring progress report. Dr. Garritt of Johns Hopkins has kindly given 
us enough preliminary information to indicate that this new development 
is a substantial improvement over the existing methods of measuring 
Oxygen Concentration. Briefly the principle is that of a Platinum 
Electrode against a Silver-Silver Oxide Electrodes This assembly is 
protected by a polyethylene film with a dilute Potassium Hydroxide 
Solution as the electrolyte. It appears that this system will be 
satisfactory only in the absence of significant Chloride Ion concen= 
tration; this system may be applicable to the upper Delaware River. 
The existing and thus functional dropping mercury electrode is suitable 
in the lower Delaware which is subject to periodic chang es in chloride 
content due to tidal invasions e 

The Mercury electrode will be evaluated against the Silver electrode 
within the next few weeks and a functional Ox ygen Concentration recording 
system will be incorporated in the proto~type monitor station o This will 
be followed in detail during the winter and springo 

Pre liminary estimates on the cost of a sing le monitor station have 
been prepared s This is of importance since we pr'oposed the installation 
of twelve to twenty such stations on the major portion of the Delaware 
River, including a leased telephone line or FoMo transmitter system 
for notification of the existence of abnormal conditions at any statioDo 
Approximately $1800 was spent on the building including wiring~ piping, 
pump installation and provision for heat both in the building and along 
the pipe lines. For all of the instrumentation the cost is about $ 4500. 
This figure does not include labor cost~ We conclude that average cost 
of a standardized station should be on the order of $ 5000 for materials 
and instruments, $1000 for installation~ No estimate can be offered 
for the auxilIary communication system, nor is it appropriate at this 
time to estimate operating costs g It will be an important part of the 
current effort to establish these cost itemso 

Cement Plant Stack Dust As An Additive to Ac id Waters 

A preliminary report on the proposed use and ac t ual use of stack 
dust in acid waters of various types was presen t ed by Professor FeJ o 
Trembley, project director, at the September 1957 Incodel meetingQ 
In brief the project aim is to investigate t he possible employment of 
this industrial waste product for improving water qualityo 
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Extensive laboratory work has been carried out and is still being 
continued. The results of both chemical and biolog ical investigations 
concerning th use of stack dust in miniature mud~water systems, under 
laboratory conditions, have indicated the high desirability of conducting 
field applications of stack dust with prospects of marked success~ 

On June 23, 1958, with the assistance of Pennsylvania F1 ish Commission 
personnel, an application of stack dust was made to Deep Lake in the 
Pocono Mountains~ The lake was a very clear, unproduct i ve acid body of 
water. Briefly, Deep Lake has the following physical characteristics: 

Haximum depth 22 ft" 

Average depth Ib ftl> 

Size approximately 8 acres 

vvatershed approximately 1 sqo mile 


Appropriate chemical titrations revealed that 8000 pounds of 
stack dust would be necessary to neutralize the 8 acres of water plus 
3 inches of the entire mud bottom" The total costj including 8 man 
hours of labor needed for application plus transportation of dust from 
the cement plant, would have been about fp50,,00 if the project had been 
carried out on a commercial basis o 

Over a dozen different chemical and biolog ical checks are being 
made on the lake on a bi-weekly schedule", Unfortunately, we do not 
have another nearby lake to use as an accurate control~ However, the 
checks before stack dust application may be compared with the chemical 
and biological determinations made after application!;) In all cases 
there has been a favorable change in both water quality and biological 
production since the initial dose of the stack dust(l> 

Although time will not permit a detailed account of the results, 
the following are brief comparisons of several points under investigation 
measured before and after application~ 

0/16/58 (before stack dust) 8/12/58 
(after stack dust) 

°2 - p.p.rn. 8 0 6 8 0 1 

CO2 - P .p om. 2 0 5 0$5 

N.O. Alk. - p.p .m. 500 12GO 

pH 4 0 9 7",0 

6Plankton/liter 5 x 106 
25 x 10

Secchi disk to bottom "'" 22 feet 8 1/4 feet 

Although the use of stack dust in clear waters has proved successful, 
the investigation of its consequences in brown waters still has encounterec 
some problems. The chief one is the question of clearing the water of 
its brown color. In some instances we have noted a clarification upon 
addition of stack dust and in others, no clarification~ There also have 





been conflicting repol'ts in the literature concerning this same problem~ 
We do know the waste product will improve the quality of the brown water 
as well as produce an increase in prirnary production o However~ without 
clarification, the problem of sunlight penetration for an increase in 
the photosynthetic zone, still prevails~ 

Recently arrangements were made with the Lehigh Coal and Navigation 
Company for a t r ial application of st.ack dust. in a new recreational lake · 
The lake has not been checked in as much detail as desired but the 
following is an account of the finding s to date: 

Big Boulder Lake is a new 180 acre recreational impoundment located 
on the Split Rock property in the Poconos~ Nearly half of the land 
inundated by the new lake was originally covered with an acid bog~ One 
section of this ~g (about 25 acres) was treated with 200 tons of stack 
dust one year before inundation (' rrhe ac i d= oving bOb plants died and were 
replaced by a sparse growth of Carex o Since i nun dat i on this section of 
bog has remained on the lake bottom whereas sections not so treated have 
risen to the lake surface ~ 

The tributary stream of Big Boulder .Lake is a small 51 steep-gradient 
mountain streamo The pH of this creek averages .5 0 0 and the methyl orange 
alkalinity 5 ppm~ Since it was expected that the lake water covering 
extensive bog land would be excessively a ci d.9 an attempt ~..jas made to 
raise the pH of the tribu t ary by lining t he str'e am bed wi th limestone 
chunks and stack dust.. About 100 f ee t of t he s t r eam was treated in this 
manner~ The results have been ve r y suc cessful o At the lower end of the 
treated area the pH of the tributar y wa t er averages 8 0 8 and the methyl 
orange alkalinity about 80 ppmo The r esult is t hat the pH of the lake 
ranges between 6 0 8 and 7020 Wi t hou t this +-,rea t men t a pH range .from 
4 .. 0 to 4 0 5 would have been expected wi th consequ ent slow decay of organic 
material, low oxygen values and probabl y high H2S concentrations o 

Although the water quality has imppo v e d and an abundant population of 
plankton and zooplankton exis t s!) the bro1rJn co l or of Big Boulder lake 
still persists o 

We hope to have more information ava i l abl e i n the near future 
concerning the brown water clarlf i cationo Successful clarification 
may depend upon any of several factors ~ such as time~ concentration of 
Alkali, pH, ions in solution, and the charges of ions o 

One problem which may take years to answer' is that of the 
neutralization of the bottom soi18 0 Berore the water can maintain a 
stable quality an equilibrium must be reached wlth the mud bottom., 
If the bottom soil is not neutral ized sufficiently, ion interaction 
after a period of time may reduce t he water qualityo 

Arrangements are now being made wi t h the Pennsylvania Fish 
Commission for using stack dust in a f l owing stream in the same manner 
as the Big Eoulder tributary o pera t :ton o It is hoped that a pair of 
similiar streams carrying acid mine water can be found for this projecto 
Our preliminary laboratory work has reveale d that stack dust does a 
good job of clarifying and neutral i z ing acid mine watero More information 
on this phase of the project wil_ be avail able in the future a 
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To summarize we can state that stack dust seems to be a 
potentially fine alkaline inorg antc fertilizer in both lakes and 
streams. It also may prove valuable in treating industrial waste 
water and possibly open up more areas for increased recreational use. 

For The Institute of Research, 

Lehigh University: 

George R. Jenkins 

Associate Director 
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Remarks by Colonel William F. Powers 
District Engineer, US Army Engineer District, 
Philadelphia, at Annual Conference of 
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DistingUished Conferees: 

I am grateful for this opportunity to present to you a report 

on the progress of our survey of water resources of the Delaware River 

Basin. The composite purpose of this survey, as derived from resolutions 

of the public Works Committees of the United States Senate and the United 

States House of Representatives, as well as directives from the President 

of the United States and the Secretary of the Army, is to prepare a 

comprehensive plan for the development of the water resources of this 

region which will be mutually satisfactory to the federal, state~ and 

municipal interests involved. 

The plan must provide for the estimated future needs of each and 

every use of water in accordance with the economic need therefor. 

Accordingly, great care has been taken in establishing the organization 

and procedures for accomplishing the study in order that all political, 

regional, and agency interes~s are well represented and continuously kept 

aware of developments. 

The report , itself is being directed and will be written by the 

United States Army Engineer District, philadelphia. Sixteen federal 

agencies are actively participating by preparing appendices to the report 

on various aspects of the water resource development problem. Appropriate 

u3cncies of the state and municipal governments involved are cooperating 
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with the Corps of Engineers and the other federal agencies during the 

course of their work. Progress is reviewed quarterly by a Coordinating 

Committee which meets at various points in the basin. 

Each of the four states, the cities of Philadelphia and New 

York, and each of the federal departments involved are represented on this 

Coordinating Committee. The organization of the Coordinating Committee 

is particularly valuable in maintaining an integrated approach, in view 

of the numerous individual contacts which must be made by the various 

federal participating agencies. To further insure complete liaison 

during the development of this survey, direct contact is maintained with 

the Delaware River Basin Advisory Committee and the Interstate Commission 

on the Delaware River Basin. The a.dvice and assistance rendered by the 

members and technical staffs of these organizations have been a valuable 

aid in our work. It is through the continuing cooperation of these 

three organizations that the require~ents and opinions of local interests 

are made known to us as we develop this survey. The uses of water are 

many~ and coordinated local consideration is essential to the maintenance 

of an appropriately balanced viewpoint at all times. 

At this time I should like to explain just what we are trying 

to do in our study and what our final report will encompass. The report 

itself will include a vast compilation of data, methods used in its 

analysis~ and estimates of probable trends and projections into the 

future of those phase$ of the economy intimately related to the use of 

water. The report will preo'!nt a master plan for major structures in the 



basin which are necessary and desirable to provide for the optimum 

control of surface water flows for all uses. 

There will be set forth general guides and criteria for 

supplementing this master plan with auxiliary small watershed dams to 

improve the general control of runoff in the more limited upstream 

areas. 

There will be provided suggested criteria for surface water 

control regulations to maintain or improve surface water utilization. 

There will be a schedule of major projects selected from the 

master plan, recommended for early construction, to include 

recommendations as to the agency to accomplish the construction and the 

sources of financing. 

There will be a determination as to whether there should be 

further study of a Delaware River barrier structure. 

The report will not present a firm fixed plan which would need 

to be followed implicitly in every detail for all time to come. Rath~rJ 

the report will present a recommended pattern for future development 

which will be inherently flexible and will be expected to be changed 

periodically to accommodate adjustments occasioned by changing conditions 

which may differ from those conditions of fact and assumption which 

prevail during the survey. 

The participating agencies have been working for nearly two 

years on the review and analysis of past reports, compilation and analyuls 

of conSiderable basin data) and the consideration of future trends in 

various area9 of consideration. For example, the office of Business 



Economics, Department of Commerce, has completed an analysis of 

projected trends in population and economy. This indicates a four-fold 

increase in personal income with a doubling of population and 

employment over the next 50 years. By sub~areas of the basin, these 

projected trends are fairly uniform except that the Wilmington and 

lower basin areas have larger projected increases than the remainder of 

the basin. 

Inventory and analysis of data with respect to agricultural, 

recreational, fish and wildlife, and hydroelectric power uses of water 

are practically completed and will serve as bases for the appropriate 

technical personnel to evaluate the relative economic need for providing 

for those uses at each of the projects which will come up for consideration 

in the overall plan of major projects. 

The study of physical factors - hydrology, geology, geography, 

topography, and hydraulics which will affect the characteristics and 

limitations of the probable projects have also been essentially completed. 

This progress should enable us, within the next six or eight months, to 

completely define most of" the major structures at agreed upon locations 

as well as to initiate the development of guides and cri"teria for proposed 

changes and additions to laws, regulations, and controls over water. 

I do not propose to burden the conference with a discussion of 

the technical details of our computations~ analyses, and procedures. 

The Delaware River Basin Advisory Committee and the Interstate Commission 

on the Delaware River Basin have been and will continue to be kept fully 

informed on these matters. The membership of the Coordinating Committee 

is actively participating in these areas and as I have previously stated. 

makes a quarterly review of such matters. 
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Continuing liaison with these three groups, while the conduct of our 

study continues within a glass house, so to speak, should insure the 

adequacy of our results. 

As I have indicated) our progress thus far has confined itself 

largely to the accumulation, analysis, and ·derivation of basic data 

with regard to the water resources themselves and the individual aspects 

of each of the many uses of water. We are now ready to make definitive 

and noticeable progress toward the development of the optimum plan of 

major structures for the development of the resources on a truly 

comprehensive basis. Considerable thought has been given to the various 

Uleans or approaches which might be utilized to progress toward the ultimate 

pattern of appropriate development with assurance that no single use of 

water would be relegated to a position of priority below that justified 

by its value or necessity in the economy of this region. 

The work which has been done thus far could be utilized to permit 

the development. of an individual and separate plan of ~jor . projects for 

each use of water throughout the whole basin. These could then 

conceivably be integrated into a nlaster plan but would probably resvlt in 

a patchwork solution requiring n~jor compromises to the detriment of some 

uses. It would also be feasible to select a dominant use of water and 

prepare from that an optimum plan of major projects which would then be 

altered to accommodate the needs of the many other uses of water. This 

system would certainly satisfy the requirements of the so-called dominant 

use but might well result in forcing the acceptance for some otherus6s 
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of a solution less than the optimum. 

It was decided to develop integrated groupings of potential 

major projects which insofar as possible would accommo~e all, or nearly 

all, of the requirements of every water use. An initial appraisal of 

available sites was made and groupings have been presented to all of the 

agencies participating in this survey at federal and state levels. These 

groupings and each of the individual projects in the groups are being 

reviewed, analyzed, and discussed by the participating agencies with 

conse{luent revis ions. To establish the init ial appraisal for study and 

consideration, the Corps of Engineers listed every feasible site for a 

majo~ structure in the basin and then reduced this listing of something 

more than 185 dO~l to 70 by culling out duplications, interfering projects, 

substitutes, and the obviously economically infeasible items. 

On the basis of reconnaissance type data, analysis of the comparative 

worth of storage involved in the 70 sites was made. A reduction from 70 to 

39 was accomplished by deferring consideration of 19 power-only sites and 

two special studies and recognizing the extremely low worth of 10 sites as 

indicative of economic undesirability. The power-only sites are considered 

to have no major influence on the selection of an integrated grouping of 

potential storage sites for multiple uses. From the list of 39 sites, a 

plan can be formulated to e~uitably provide for the various water uses. It 

seems likely that each of the 39 projects would prove to be economically 
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justifiable. However, a conclusive determination in this respect for any 

one of the projects will not be made until the participating agencies have 

been able to reach a general agreement on the characteristics, exact site 

location, method of operation, extent of development, various uses, and 

measure of benefits. As these individual projects become generally agreed 

upon, detailed site investigations and preliminary design will enable us to 

proceed to determine the probable cost. 

All participating agencies have reviewed and generally concur 

in the initial determination of 185 potential project sites and the subsequent 

reduction to a list of 39 for further analysis and study. Seven groupings or 

systems have been prepared and are now under study. During the next few months, 

we will resolve these down to the system of major project sites which will be 

the f~amework of our comprehensive plan. We are currently in a mutually 

satisfactory position, among the qualified representatives of the participating 

agencies, and it appears that January will see the completion of this phase 

of our work. 

Thereafter, we will go into the detailed study of each site to 

determine the specific design for construction and operation of the proj~ct, 

the provisions for the various water uses, and evaluation of costs and benefits. 

In the course of this work, compromises among water uses will be made at some 

sites and will give rise to compensating compromises at other sites. As the 

full definition of the various sites progresses, it may be found desirable 

to add to the plan, some single-purpose projects for hydro-power production, 

recreation, or other purposes. 
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It is also significant tn note the role of the small, upstream 

type reservoirs in our detailed planning studies. Some 350 sites of 

this type have been identified and are being appraised in a study being 

made jointly by the U.S. Army Engineer District, Philadelphia, and the 

Soil Conservation Service of the Department of Agriculture. In arriving 

at the final integrated plan for the basin, these smaller projects will 

be fully considered as units or groups of units to replace or augment the' 

larger main stream projects. 

The report of the Corps of Engineers is scheduled to be completed 

in December 1959. It is much too early for us to make definitive statements 

as to the specific conclusions of the report or as to any individual 

projec~s which will be included. Nevertheless our work thus far has 

progressed to the point where a general pattern is beginning to emerge. 

A typical plan for ultimate development could include about 

1)700,000 acre-feet of storage at six sites in the upper part of the 

basin at and above the Tocks Island site. An additional 160,000 acre-feet 

seems practical at seven sites on tributaries to the reach of the Delaware 

from Tocks Island to Easton. Five sites in the Lehigh basin would provide 

an additional 378,000 acre-feet of storage and five sites on tributaries 

to the reach of the ,nelaware from Easton to Trenton would provide 168,000 
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acre-feet of storage. In the l ower part of the basin seven sites 

in the Schuylkill and four sites in the Brandywine-Christina basins 

would provide 286,000 and 170,000 acre-feet of storage respectively. 

This typical plan would provide, in 34 projects, a total of 2,862,000 

acre-feet of storage. The number and distribution of these 34 sites 

would permit adequate flexibility for the orderly development of the 

plan over a period of years. 

The water availability studies that have been completed to 

date indicate that the storage proposed in this plan would permit 

threefold augmentation of existing low flows providing sustained 

minimum flows of 8,200 cfs in the Delaware River at Trenton, 1,450 cfs 

in the Schuylkill River at Philadelphia, and 330 cfs in the Brandywine 

at Wilmington. For purposes of comparison it should be noted that 

conlplete control of the surface waters of the basin would result in 

sustained average discharges of 12,240 cfs in the Delaware River at 

Trenton, 3,020 cfs in the Schuylkill River at Philadelphia, and 390 cfs 

in the Brandywine at Wilmington. 

The initial listing of sites, the grouping of 39 for further 

study, and the typical plan I have just discussed are derived primarily 

from topographic and hydrologic data. These are sites where it is 

feasible to construct a dam and reservoir primarily for the impoundment 

of water. To insure that our finally selected plan is properly 

coordinated with present and anticipated geographic and economic facts, 

representatives of the four states and two major 
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municipalities have provided their current evaluation of water demands 

as well as their current plans for meeting such demands. These data of 

course will be subject t~ change as conditions change and could conceivably, 

in the years to come, require readjustment. Neverth1ess they are essential 

to the initial establishment of the general pattern or plan to meet 


currently recognizable needs in a manner compatible with available facts. 


A major requirement, of course, is to see to it that the methods, basic data, 


and future projections used in arriving at water use requirements are all 


fully compatible with regards to time phasing and ~uantity estimating. 

I feel that with the progress we have made and the planned determi­

nation in January of the outline plan, we have reached a stage of progress in 

this survey where we need every possible assistance and understanding on the 

part of the participating agencies. I do not ask that anyone lay down his 

personal, political, regional, or agency interest in any specific use of water. 

Rather it is essential that every bit of knowledge and perception that can be 

made available be used in the development of an optimum solution to the de­

velopment of the water resources of this basin. It will no doubt be necessary 

for compromises to be effected at individual sites with respect to the .pro­

visions made for certain uses of water. It is to be hoped that all the 

compromises which shall have to be made at the various sites will come as 

nearly as possible to an equation whereby on a basin-wide basis optimum re­

quired development for each use of water will have been provided. 

As I have said, we anticipate that a major project outline plan will 

be determined in essentially final form by January 1959 . As projects are 

firmed up with regard to location, and the uses of water to be provided for in 

each, we will individually by project enter into a consideration of the 
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appropriate res pons i bility for financing. I should point ou t at this 

time that pos i tively not all of the 39 major s torage pr ojec ts selected 

for the study wil l be included in the final plan. Further, many of the 

projects which are included in the final plan will not be recommended 

for construct ioQ f or at least 20 or 25 years . Fi nally , our report may 

recommend t he construction of some few projects immedi at ely . 

Development of the governmental organizat ion which may be 

requir~d to i nsure the operation of and compliance with t he recommended 

plan is be i ng studied at Syracuse University and will be r eported upon by 

the Delaware River Basin Research, Inc.) and included i n our report as an 

appendix. 

I am frequently asked if reprints of reports prep~red during the 

course of t his s tudy are available for public distr i but i on . The answer is 

tha~ th~ complete repor t wil l be made available t o the publ ic after submission 

to and action by the Congress of the United States. Simi l arly , portions of 

the report may be made available by originating agencies i n separate form at 

that time. In t he interim, during the course of the study , t hese reports 

and portions thereof are purely preliminary and subjec t to considerable 

review and rewri te. Early publication might well produce confusion when 

amended, corrected , or up-dated final reports are furnished. The only use­

fulness for these reports prior to completion of t he fina l report to Congress 

is for the partic ipating agencies on the Coordinat ing Co~nittee in their 

efforts to pr oduce a comprehensive and correctly i ntegrated r eport. 

Of cons iderable inter est at the moment is a proposal for the 

construction of a salinity barrier in the lower river near New Castle, 

Delaware. The Corps of Engireers has been directed to include conSideration 
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of such a barrier in this comprehensive study and work will commence shortly. 

The proposed barrier is intended to cre~te a fresh water lake from the barrier 

upstream to Trenton. It could then be used as a source of water supply for 

the region below Trenton,with specific emphasis on ~he needs of Delaware. 

A complete study to determine the economic justification of a Delaware River 

barrie~ is estimated to cost in excess of a million, and perhaps 2 million, 

dollars. At this time, it is proposed to undertake a preliminary study of 

this particular barrier with a view to recommending at the time of the 

completion of the comprehensive survey whether an extensive and detailed 

survey of the proposal should be undertaken. A public hearing on the matter 

will be held in Wilmington, Delaware, on October 20 for the purpose of 

determining all the inherent advantages and disadvantages which should be 

considered during the course of our present study. 

Gentlemen, in summary I report that our survey is about 60~ complete, 

that we have practically completed the accumulation of basic data, the review 

and analysis of past reports, and that we are now moving toward the selection 

and definition of the major river structures which will form a part of the 

comprehensive master plan for the water resources development of the Delaware 

River Basin. I believe that we are maintaining a high degree of coordination 

among the participating agencies and liaison with the governmental bodies of 

the region. The spirit with which all concerned are approaching this task is 

certainly to be commended. There is every indication that it will be practicable 

for the national, regional, and local interests to mutually agree upon a plan 

that will safeguard the optimum potential of the water resources of this basin 

to provide for the future of this region without sacrifice of any essential 

water requirements of our growing economy. 
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Report to The Interstate Commission on the Delaware 

River Basin" at the session on "Delaware River 


Basin Water Pollution Abatement Pro gramu 
& 


Incodel-Sponsored Research Proj e c ts at 

Lehigh University 


Introduction 

The review presented by Mro Allen at the opening of this session 
has indicated the essentials of the Lehigh University research projects 
being sponsored by Incodel. It is apparent that these projects fit 
into a broad program that consti t utes the wide=ranging interests of 
Incodel. These include investigations concerned with many aspects of 
water as a resource from the headwaters of the Delaware to the mouth 
of Delaware Bayo 

It is appropriate to note that the research staff at Lehigh has 
parallel broad interests represented by these projectso Our approach 
to water resources research, like that of Dro Patrick and her colleagues, 
and the bther research personnel reporting here today, is largely 
ecological o That is to say, we recognize that water and its total 
environment comprize a system of some kindo Por many years it was a 
fetish of conservationists to consider this a closed system~ one that 
was satisfactory only as it existed in a primitive landscape undisturbed 
by man, in so-called "natural equi l ibrium" 0 FortunatelYlJ most conser­
vationists, as well as engineers and industrial and urban interests, 
have come to realize that water resources must be managed in a variety 
of ways to meet the needs of modern societyo This requires that we 
conceive of water and its environment as an open systems one which we 
can direct toward desirable objectives o At the same time j we must 
recognize that such management and direction will be successful only 
if we understand what we are doing o This requires thorough analysis 
of the water environment and its associat ed terrestrial and atmospheric 
interdependencies - this is the ecological approach~ 

Such an approach is predicated on research of a wide range and 
the collection of vast amounts of data o The two Lehigh projects are 
concerned with investig ation of ecological conditions and efforts to 
introduce effIciency in the collection of data o 

The Hater Quality Monitor Pro ject 

It is no longer sufficient for river basin planning to have 
estimates of only rainfall and strearnflow o Just as past developments 
brought automation and increased precision to the measurement of these 
critical items, it now becomes necessary to develop procedures that 
will economically provide data on the wider range of properties which 
we call Itwater quality"., Otherwise 5J spot checks )) for example, provide 
an unsatisfactory base of data and are made at exorbitant costo For 
this reason, we are hopeful that the monitor project will provide a 
rational solution to part of the problem .. 
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At last year~s Incodel meeting Professor B . W ~ Parker, project 
director, reported on the general principles of a monitoring system 
for water quality of the Delaware Rivero He present ed a plan for 
regular and automatic measurement of Temperature ~ Hydro g en Ion 
Concentration, Conductivity and Oxygen Concentration~ It was indicated 
that, for the measurement of the first three variables .9 suitable 
electronic instruments were available~ For this equipment, the problems 
were larg ely purchase, assembly, modification and testing together with 
the development of accessory constant flow systerns and the development 
of suitable timing cycles for the proper sequential operation of the 
monitor station. 

For the measurement of Oxygen~ there appeared at that time no 
dependable method which might be left unattended for the planned weekly 
maintenance cycle. Several alternative methods have been presented in 
our progress reports to Incodel. The most promising method was one 
developed by a British group of Sanitary Eng i neerso This was a modified 
dropping. Mercury electrode a gainst a metallic zinc rod in an Acetate 
buffer. Several months of study of this system were required to 
establish the stability of the system under uniform c onditions of flow~ 
temperature and conductivityo It was evident however that the recorded 
values were sensitive to variable flow ra t es and to conductivitYe 
Adequate temperature compensation was provided by a shunting thermistor 
network of British design. The problem of obtaining uniform water flow 
was solved by a multiple constant head system o Por Conductivity it was 
necessary to provide a low rate constant inflow of Sodium Chloride 
solution (about 0.5 ml per minute) to raise ~he Conductivity to a value 
more than 30 times the expected Oxyg en Concentration in parts per 
million. Under steady state conditions the Conductivity was above 600 
micromhos and the recording system showed only minor variations in the 
order of ± 0 0 2 pop.rno of Oxygen., Since t he mercur y and salt solution 
feed systems also required constant head it was necessary to develop 
for each system a double solenoid valve assembly from a storage reservoir 
to the constant head system. Thus each constant head reservoir required 
an electronic relay to maintain a nearly uniform pressure in the flow 
system. 

Adjustments in this complex system were completed during this 
summer while waiting for completion of contractual arrangements with 
the Delaware River Joint Toll Bridge Commission o Upon completion of 
this contract~ the pending arrang ements for construction of the building, 
electric service installation and piping to the station~ were activated. 
About th~ee weeks elapsed from approval to installa tion of the monitor 
station at the New Jersey end of the Rie gelsville bridge~ The monitor 
station was therefore started on September 2 , 1958 with the continuous 
recording of Temperature~ Conductivity and Hydro g en Ion Concentration 
on a cycle of two 15 minute periods in each hour around the clock and 
set on a one week basis~ (A photog raphic exhibit of the developmental 
stages of the monitor system and the exi s ting prototype station at 
Riegelsville NoJ e tog ether with records for the past week were made 
available for inspection) 0 

One aspect of the weekly record is noteworthy since it shows the 
value of continuous recording in comparison with spot checkingo 
Specifically the chart shows a diurnal varia t ion in Hydrogen . lon 
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Concentration. We attribute this cyclic change to the active uptake 
of Carbon Dioxide (in solution) during daytime photosynthetic activity 
with a consequent reduction in Hydrogen Ion Concentration. This is 
followed by the nightime heterotrophic metabolism by all river organisms 
with a consequent release of Carbon Dioxide and a rise in the concen­
tration of Hydrogen Ion. The above conclusions are based on the well 
known equilibrium of dissolved Carbon Dioxide with the formation of 
Hydrogen Ion and Bicarbonate Ion. It is apparent that potentially 
highly useful ecological data may be an early by-product of systematic 
monitoring. 

We had meanwhile heard of unpublished research on a new Oxygen 
Electrode undergoing development at Johns Hopkins University. This is 
a modification of previously published work which was included in our 
Spring progress report. Dr. Garritt of Johns Hopkins has kindly given 
us enough preliminary information to indicate that this new development 
is a substantial improvement over the existing methods of measuring 
Oxygen Concentration. Briefly the principle is that of a Platinum 
Electrode against a Silver-Silver Oxide Electrodes This assembly is 
protected by a polyethylene film with a dilute Potassium Hydroxide 
Solution as the electrolyte. It appears that this system will be 
satisfactory only in the absence of significant Chloride Ion concen= 
tration; this system may be applicable to the upper Delaware River. 
The existing and thus functional dropping mercury electrode is suitable 
in the lower Delaware which is subject to periodic chang es in chloride 
content due to tidal invasions e 

The Mercury electrode will be evaluated against the Silver electrode 
within the next few weeks and a functional Ox ygen Concentration recording 
system will be incorporated in the proto~type monitor station o This will 
be followed in detail during the winter and springo 

Pre liminary estimates on the cost of a sing le monitor station have 
been prepared s This is of importance since we pr'oposed the installation 
of twelve to twenty such stations on the major portion of the Delaware 
River, including a leased telephone line or FoMo transmitter system 
for notification of the existence of abnormal conditions at any statioDo 
Approximately $1800 was spent on the building including wiring~ piping, 
pump installation and provision for heat both in the building and along 
the pipe lines. For all of the instrumentation the cost is about $ 4500. 
This figure does not include labor cost~ We conclude that average cost 
of a standardized station should be on the order of $ 5000 for materials 
and instruments, $1000 for installation~ No estimate can be offered 
for the auxilIary communication system, nor is it appropriate at this 
time to estimate operating costs g It will be an important part of the 
current effort to establish these cost itemso 

Cement Plant Stack Dust As An Additive to Ac id Waters 

A preliminary report on the proposed use and ac t ual use of stack 
dust in acid waters of various types was presen t ed by Professor FeJ o 
Trembley, project director, at the September 1957 Incodel meetingQ 
In brief the project aim is to investigate t he possible employment of 
this industrial waste product for improving water qualityo 
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Extensive laboratory work has been carried out and is still being 
continued. The results of both chemical and biolog ical investigations 
concerning th use of stack dust in miniature mud~water systems, under 
laboratory conditions, have indicated the high desirability of conducting 
field applications of stack dust with prospects of marked success~ 

On June 23, 1958, with the assistance of Pennsylvania F1 ish Commission 
personnel, an application of stack dust was made to Deep Lake in the 
Pocono Mountains~ The lake was a very clear, unproduct i ve acid body of 
water. Briefly, Deep Lake has the following physical characteristics: 

Haximum depth 22 ft" 

Average depth Ib ftl> 

Size approximately 8 acres 

vvatershed approximately 1 sqo mile 


Appropriate chemical titrations revealed that 8000 pounds of 
stack dust would be necessary to neutralize the 8 acres of water plus 
3 inches of the entire mud bottom" The total costj including 8 man 
hours of labor needed for application plus transportation of dust from 
the cement plant, would have been about fp50,,00 if the project had been 
carried out on a commercial basis o 

Over a dozen different chemical and biolog ical checks are being 
made on the lake on a bi-weekly schedule", Unfortunately, we do not 
have another nearby lake to use as an accurate control~ However, the 
checks before stack dust application may be compared with the chemical 
and biological determinations made after application!;) In all cases 
there has been a favorable change in both water quality and biological 
production since the initial dose of the stack dust(l> 

Although time will not permit a detailed account of the results, 
the following are brief comparisons of several points under investigation 
measured before and after application~ 

0/16/58 (before stack dust) 8/12/58 
(after stack dust) 

°2 - p.p.rn. 8 0 6 8 0 1 

CO2 - P .p om. 2 0 5 0$5 

N.O. Alk. - p.p .m. 500 12GO 

pH 4 0 9 7",0 

6Plankton/liter 5 x 106 
25 x 10

Secchi disk to bottom "'" 22 feet 8 1/4 feet 

Although the use of stack dust in clear waters has proved successful, 
the investigation of its consequences in brown waters still has encounterec 
some problems. The chief one is the question of clearing the water of 
its brown color. In some instances we have noted a clarification upon 
addition of stack dust and in others, no clarification~ There also have 



been conflicting repol'ts in the literature concerning this same problem~ 
We do know the waste product will improve the quality of the brown water 
as well as produce an increase in prirnary production o However~ without 
clarification, the problem of sunlight penetration for an increase in 
the photosynthetic zone, still prevails~ 

Recently arrangements were made with the Lehigh Coal and Navigation 
Company for a t r ial application of st.ack dust. in a new recreational lake · 
The lake has not been checked in as much detail as desired but the 
following is an account of the finding s to date: 

Big Boulder Lake is a new 180 acre recreational impoundment located 
on the Split Rock property in the Poconos~ Nearly half of the land 
inundated by the new lake was originally covered with an acid bog~ One 
section of this ~g (about 25 acres) was treated with 200 tons of stack 
dust one year before inundation (' rrhe ac i d= oving bOb plants died and were 
replaced by a sparse growth of Carex o Since i nun dat i on this section of 
bog has remained on the lake bottom whereas sections not so treated have 
risen to the lake surface ~ 

The tributary stream of Big Boulder .Lake is a small 51 steep-gradient 
mountain streamo The pH of this creek averages .5 0 0 and the methyl orange 
alkalinity 5 ppm~ Since it was expected that the lake water covering 
extensive bog land would be excessively a ci d.9 an attempt ~..jas made to 
raise the pH of the tribu t ary by lining t he str'e am bed wi th limestone 
chunks and stack dust.. About 100 f ee t of t he s t r eam was treated in this 
manner~ The results have been ve r y suc cessful o At the lower end of the 
treated area the pH of the tributar y wa t er averages 8 0 8 and the methyl 
orange alkalinity about 80 ppmo The r esult is t hat the pH of the lake 
ranges between 6 0 8 and 7020 Wi t hou t this +-,rea t men t a pH range .from 
4 .. 0 to 4 0 5 would have been expected wi th consequ ent slow decay of organic 
material, low oxygen values and probabl y high H2S concentrations o 

Although the water quality has imppo v e d and an abundant population of 
plankton and zooplankton exis t s!) the bro1rJn co l or of Big Boulder lake 
still persists o 

We hope to have more information ava i l abl e i n the near future 
concerning the brown water clarlf i cationo Successful clarification 
may depend upon any of several factors ~ such as time~ concentration of 
Alkali, pH, ions in solution, and the charges of ions o 

One problem which may take years to answer' is that of the 
neutralization of the bottom soi18 0 Berore the water can maintain a 
stable quality an equilibrium must be reached wlth the mud bottom., 
If the bottom soil is not neutral ized sufficiently, ion interaction 
after a period of time may reduce t he water qualityo 

Arrangements are now being made wi t h the Pennsylvania Fish 
Commission for using stack dust in a f l owing stream in the same manner 
as the Big Eoulder tributary o pera t :ton o It is hoped that a pair of 
similiar streams carrying acid mine water can be found for this projecto 
Our preliminary laboratory work has reveale d that stack dust does a 
good job of clarifying and neutral i z ing acid mine watero More information 
on this phase of the project wil_ be avail able in the future a 
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To summarize we can state that stack dust seems to be a 
potentially fine alkaline inorg antc fertilizer in both lakes and 
streams. It also may prove valuable in treating industrial waste 
water and possibly open up more areas for increased recreational use. 

For The Institute of Research, 

Lehigh University: 

George R. Jenkins 

Associate Director 
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As you know, the purpose of the Economic Base Survey of the Delaware 

River Basin and the long-te~ projections of growth made by the Office of 

Business Economics was to aid the Philadelphia District Corps of Engineers 

in their evaluations of the water requirements for the period ahead. Since 

the District Engineer will submit the various reports already prepared 

and in process of preparation Qy the separate agencies in one document 

to the Congress sometime in fiscal year 1960, I do not believe it would 

be appropriate far me to divulge the results of our survey for the regions 

of the Delaware River Basin except in very geooral tems. Before doing 

this, I should like to indicate something about the nature of the 

estimates. 

Our first problem was to develop a long-range projection of the 

growth of the nation as a whole. To do this, the Bureau of the Census 

provided us with several sets of national projections of the population 

on the basis of a series of assumptions. We selected an intermediate 

assumption. Thus, in relation to the 175 million population of today, we 

used a projected population in the year 2010 of about 370 million. Using 

this as a starting point, we were able to develop, on the basis of a 

series of assumptions with respect to the labor force, employment, and 

production per employee, prOjections of the growth in total output of the 

nation as well as in total personal income. Finally, we developed 

employment projections both in total and for a small group of industries 

which are important users of water. 

To sum up, this method yielded an integrated and cohesive set of 

prOjections for the nation as a whole. The growth in production in the 

future conforms rather closely to the growth trend which the economy has 
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experienced in the past fifty years. If we consider the trend of the 

high level activity years in the past half cent~/, we find a rather 

ste~ rate of growth with total output increasing at an average rate of 

3 percent per year. The projections for the period ahead also imply 

roughly this same rate of growth which we have experienced in the past. 

I should like to emphasize that the projections for the Delaware 

River Service Area were tied to the growth of the nation as a whole in 

terms of the broad economic indicators which I have just mentioned. In 

addition, we also took into account the divergences in the growth of the 

various subregions relative to the national growth. We examined 

particularly the most recent rate of growth as well as the most recent 

economic developments for each of the eight subregions comprising the 

Area. Thus, we projected various differential rates of growth for the 

Area by considering the past trends relative to the national aggregates. 

These differential movements are also true for personal income, population, 

and employment. 

Often the question has been asked as to just how reliable these 

estimates are and whether they can provide adequate guides for making 

decisions of the kind needed in solving some of the water problems of the 

Area. I should like to answer this by saying that in the past we have 

observed a st!'Lble r ate of growth both for the country as a whole and for 

the vDxious subregions, with marked variations among the regions. This 

growth has come about because of past developments in innovations, 

technologioal progress, and introduction of new products. As a result, 

we have had a continuing rise in our standard of living. In accordance 

with the past, the projections imply further advances in technological 

progress, new product developments, and in our standard of living. Thus, 

there is implicit in the projected growth shown in the report, a con­

tinuation of the usual long-term developments in new product introductions, 
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new techniques, and inventions. 

To the extent that there is a drastically new development which is 

now unforeseen, suoh as may arise out of peaoetime uses of atomic energy, 

then obviously these projections would show considerable departures from 

actual developments. However, I should like to emphasize that these 

projections need to be reviewed and, if ne oossary, revised periodically', 

perhaps every five years, in order to take into account any unforeseen 

or radical departures -from what has been projected in this report, 

particularly for the various regions. 

For the present, we regard them as good working approximations for the 

Delaware water study. 

One final point -- we did not spell out the growth of industries for 

the various subregions of this Area but rather projeoted employment by 

industries for the Area as a whole. There are just too many special 

factors and considerations operating in industry location to make such 

projeotions feasible. 

I believe that we have here a set of estimates which give the basis 

for evaluating future water requirements. However, it must be clearly 

understood that to project, information is needed on water use in the 

Area in past periods so that guides may be available as to the changes in 

the rate of use both for industrial and domestic purposes. Population 

projeotions and also those for employment for all industry and the major 

industrial users provide only one multiplier in the composite needed for 

estimating water requirements. The other factor which is needed for 

estimating water requirements tor domestio use is the amount of water 

used per oapita and a projeotion of this for tba period ahead. Similarly, 

for oomputing industrial water requirements, the other factor needed is 

the amount of water consumed by industry per employee and its projection 
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for the period ahead. Thus J a necessrtry pa"t"t of the cO!!1putation is 

needed in addition to our estimates of growth, and I aSSlUOO the District 

Engineer is presently obtaining the needed data from other sources. 

I should also point out that the overall measure of personal income 

for the subregions in this Area is something new and represents a 

pioneering attempt on our part to measure personal income for a unit 

below the State level. As you know, the Office of Business Economics 

publishes annually estimates of personal income by States. We ha..,e 

spent considQrable time and effort to develop historically measures of 

personal income for the eight subregions of this Area. I should like to 

call your specific attention to this pioneering work which we believe can 

be of help to all agencies engaged in regional research. The utility 

of the personal income lies in the fact the.t it provides an overall 

measure of total economic activity encompassing the industrial and all 

other sectors of the economy. Thus, if it were possible to develop a 

ratio of water consumption per dollar of personal income, we would have 

a quick and ready measure of the water requirements for the period ahead 

with the use of the projection of personal income. 

# # # 
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It is a distinct pleasure to be here today to take part in your 
annual conference. 

Since time began, man has had to deal with the plain but stubborn 
fact that his wants are infinite while the resources available to satisfy 
them have specific limits. Histo~J is replete with examples of hOloT 
societies down through the ages have organized themselves to match 
resources with needs. Success in this effort has insured survival, as with 
Switzerland. Failure to do so resulted in decline and ultimate decay as 
with ancient Syria. 

Contrary to popular belief, ~lann1ng is not primarily aimed at making 
decisions for the far distant future. It does, however, try to foresee 
through available tested techniques as far ahead as practicable. Planning 
offers the best guide as to the amount and kind of service that must be 
provided to insure that the most critical needs are met first, and that 
they fit harmoniously into the wholo community development plan. 

In planning, the truth uttered by Burke holds - ItNothing in pro­
gression can rest on the original plan. 1t Our planning must be a moving 
progressive activity, constantly amending the long-range outlook in the 
light of chaneing conditions and values. Tomorrow·or next year some of 
the future needs or conditions will become clearer. Planning estimates 
will be revised, and, in consequence, adjustments must be made in the 
long-range planning portrait. 

In the field of water resources planning and development, the phenom­
enal growth of this nation and the corresponding increase in water require­
ments has brought us face to face with the fact that we shall ultimately 
need the fullest and best utilization of this God-given resource. 
Realization is becoming more and more apparent that the availability of 
water can and will become one of the majlor limitations of growth, prosperity, 
and even our strength as a nation. 

Water resources engineering is a profession reaching back OVer 50 
centuries. The Romans, the Egyptians, the Babylonians, and others claimed 
great engineers, great even by today's standards. Most authorities agree 
that the earliest civilizations arose in the great river valleys of the 
Euphrates-Tigris, the Nile, and the Indus. ~xnold Toynbee, the 
illustrious philosopher of history, has advanced the theory that the very 
genesis of civilization lay in the response of ancient people for the need 
of social organization to deal with wnter supply, floods, and drainage. 
These people, working together under effective direction, developed their 
water resources which in turn made it possible for them to live together 
in communities as distinguished from the primitive no~~dic mode of living 
via hunting and gathering of wild foods. 

NEW JEftSEY STATE LIBRARY 
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Toynbee points out as an example of civilizations development the 
drying of the Sahara Desert, once a watered land. This, in turn, caused 
the people to retreat to the marshes of the Nile Delta.. There they were 
faced with problems of building c.3.nals, levees, and of dealing with water 
rights, the hard facts that lend to organization and cooperation ~.nd social 
discipline. Once these had beon attained,men .could live together in 
communities and organize an econo~' that would sustain them. Civilization 
was on its way. In contrast, other tribes migrated southward with the 
retreating moisture-belt as the Sahara dried. They continued their 
primitive ways. They perpetuated this primitive way of life until 
modern times and made no contribution to civilization. 

The march of western civilization arose with the Roman empire, 
sustained b.Y the marvelous water resources development which their 
engineers scattered throughout the empire. The ruins of these engineering 
marvels are still evident. 

As the Roman empire declined, Rome lost her sustaining colonies. 
Some reverted to desert as their splendid water resources developments 
wore neglected or destroyed. A classical example is Tunisia, one of the 
colonies. In its day the countr,y was as highly developed as our o~~ is 
now. Barbaric and later Arab invasions dcstrqyed or cnused a decline 
of its water resources developments. Today one can travel for hours or 
days and see where once existed a rich country with large cities, industries, 
orchards, vineyards, supporting a teeming population -- the granary of 
Rome. To see it you must travel over desert. 

Thus we learn from history planning and implementing must be contin­
uous in order to retain what has been achieved and to continue advancing. 

In the United States, we have traditionally recognized the right of 
freedom of action of individuals. But, in George Bernard Shaw's language 
"Liberty (freedom) means responsibility. That is l-lhy most men dread it." 
So the right of each community to enjoy its water resources carries with 
it also responsibility to participate in their development -- duties which 
include cooperative action and compromise when necessary for the over-all 
good. 

Our public works needs have pyramided. Count the needs of your 
children and grandchildren and those of your neighbors. In ever increasing 
amounts they require additional public facilities, including water supply, 
water transportation, and all the other blessings that result from the best 
uses of water. 

Their needs rrre augmented by greater wants for better living, a 
better car, wider streets and better lighting. vIe want our children's 
st;:mdards of living to grow. 

lillicn our citizens become cr8.TTlped in our cities and want the fresh 
air and greater space of the suburbs, they get on the move. And Mr. Tom 
Jones, citizen, expects his public servants to provide additionnl public 
facilities for hlin to do so. We believe the expections reasonable. 
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The~e not-so-unreasonable needs, wants, and growth movements 
have expanded to such gargantuan proportions that our resources have 
become taxed and we must choose between them. We must determine the 
relative urgencies of our people IS demands. t'le need a sound method for 
this determination. 

In a partictuar sense, when a region1s citizens count up their natural 
",rater and related land resources and consider their future, should they 
in an arid region say 'ft-le shall make steel here," or in the midst of the 
Rocl(ies, '"rle shall raise cattle here. It Should they not rather inquire, 
"What can we best do with what God has given us? \<Jhat water resources 
have we? Are they limited? Can we augment them? Can we use them to 
transport materials to us and to carry away what we make? Shall we 
farm, mine, raise cattle, or manufacture? Finally, in view of all factors, 
what various alternatives have w~ to choose from to best guide our 
immediate future and the longer range future of our children?" 

We believe a sound answer is that the best path of growth is that 
which nature dictates with all her assets weighed together. It is not a 
unilateral approach which springs from a study °b,y any one group or agency 
wtdch has been charged with one major function. We believe aQY region has 
a right to consider all possible choices for its future growth. 

~Te believe simply that the principles, choice and selection of tithe 
best for the region," "the best for the basin," "the best for the State," 
and "the best for the Nation" should be applied to all planning before 
decisions are made. And all the folks of the region, basin, or State 
should have a voice in this planning from tho beginning. 

Comprehensive planning connotes not only a coordination of the 
functional planning of agencies and the harmonizing of the efforts of all 
levels of government but aggressive participation by those primarily 
concerned. We have only to look at the $12 billion water plan of the 
great State of California for an outstanding example. Think of it! A 
$12 billion plan for one StateJ It is their plan. Of course they have 
cooperated with Federal and local agencies in its development and desire 
the benofits of such Federal assistance as the laws provide. But Califor­
nia has a plan based on California's conception of California's future. 

I believe you in this Conference agree inWlnting the best plan, not 
the next best. The recommendations of the President IS Advisory Cormnittec 
on Water Resources Policy, submitted to the Congress of the United States 
in January, 1956, contained policies and principles with attendant . 
organization to make our water resources development programs the best. 

They mark out a coordinatOed course of action whoso sole objective 
is to attain the best. 

Our recent studies in water shortag~ areas lead to the following 
technical procedure as one effective method in developing the "best plan. 1I 

1. The preparation of water-economic budgets for subbasins on the 
basis of pres(mt demand and supply. 
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2. The evolvement of possible augmentations due to increasing the 
supply and eliminating waste. 

3. The preparation of alternative future water-economic budgets 
with alternati\re distribution of anticipated augmented supplies to 
varying segments of the econo~. 

4. The choice of which future economic budgeting of water the people 
of the subbasin desire as their "best plan. It 

5. The reconcilement of any conflicts of demand with other subbasins 
and then with neighboring basins. 

6. The evolvement then of action programs by the local, State, and 
national agencies under laws and procedures of their operation. 

There are SOO-odd local organizations, many State agencies, 25 
Federal agencies, and uncounted private establishments engaged in or 
involved in water resource development. Additionally, there are many 
associations and organizations devoting their efforts to some phase of 
water. In consequence, many actions are taken which 1~11, without doubt, 
limit 01~ ability to make maximum effective use of our water resource 
potential. 

Our water policies to a degree have like Topsy n ,just growed II in a 
somewhat piecemeal fashion. This was only natural since the Federal 
Government has at different historical periods responded to the most 
prominent pressure of need of the people of that period. Emphasis on 
functional development through programs of specific agencies with specific 
dutios was appropriate. But as the country has become more and more 
closely knit together, and its needs have grown in diversity, complexity, 
and size, these functions have overlapped and impinged on each other in 
many regions. 

What then are the broad policies which should govern us in planning 
and developing water resources. I offer these: 

1. Orderly and economic development to assure sustained optimum 
conservation and use with maximum contribution to economic growth 
and general welfare of the cormnunity, State, region, and the Nation. 

2. Collection, compilation, collation, interpretation, and evaluation 
of basic data on a definite, consistent and continuing basis. 

3. Planning, financing, development, and administration from con­
ception as a continuing, joint, cooperative action and responsibility 
of the Federal, State, and local government together with private 
interests involved. 

4. Use by all agencies of: (a) a uniform basis of evaluation of pro­
posed projects, giving balanced consideration to all benefits and 
costs, and (b) uniform standards in allocating costS of multiple­
purpose projects in such a manner that each purpose bears its own 
share of the cost and shares equitably in savings. 
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~. Each major Federal water resource project separately authorized 
by the Congress. 

6. Use of uniform principles for sharing of costs by !!! agencies in 
all fields of water development. 

7. Generally, all interests to participate in the cost of projects~ln 
accordance with the measure of their benefits; the Federal Government 
to assume the cost of that part of projects where benefits are 

national and widespread and beneficiaries are not readily 
identifiable; the users of power and municipal and industrial water 
to assume the full cost of developments for such purposes; non­
Federal interests to assume a substantial portion of the construction, 
replacement, maintenance and operating costs of projects that are 
primarily local and the beneficiaries clearly identifiable. In 
cases where projects supply or safeguard national needs, or for 
other special compelling considerations, the Federal Government may 
bear a higher proportion of the costs if found to be justified and 
consistent with established criteria and standards. 

8. Encouragement for non-Federal assumption of responsibility for 
construction of projects through p~ent of costs which would have 
be~n non-reimbursable if Federally constructed. 

9. Acceptance of the principles which recognize water rights as 
property rights, and recognizing such rights in determining any 
disposition of water. 

10. 	Formation of interstate compacts subject to the approval or 
consent of Congress, under which States undertake to adjust between 
themselves the fair and equitable distribution of water and to resolve 
collateral issues. 

11. 	Planning for water resources developments on a comprehensive basis 
embracing a regional, river basin or major drainage area basis with 
due consideration to necessary interbasin relationships. 

If we tie these broad policies_for securing good water resources 
_projects to pr~~ciples for planning, we cannot help but achieve the goal 
of maximum use of our potential resources. 

Finally, I want to emphasize the principles of comprehensive planning. 
Water resource development is only one type of public works. The concept 
of comprehensive planning which we have developed from our studies 
embraces the idea that such planning should be long-range, and based on 
needs; that it should embrace all types of public' works and, in developing 
public improvement programs from long-range plans, should balance the 
types of public works according to their relative urgencies; that relative 
urgencies should be objectively arrived at in accordance with developed 
techniques; that the public works program of any governmental entity 
should be coordinated with the public works activities of neighboring 
governments and of other echelons of government affected. 

To implement the comprehensive planning idea there would be required 
the establishment of comprehensive planning units at all levels of govern­
ment. This, I believe, is essential. The cost would not be great arid 
would be insignificant in comparison with the savings to be attained. 
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Comprehensive planning is, of course, one of the aims of the 
Interstate Commission on the Delaware Basin. Your organization also 
is in keeping with the basic policies of the President IS Advisory 
Committee which favors Basin Committees as a key element in the develop­
ment of comprehensive pl.~s. Incodel is a fine example of how people 
can join in working out solutions to the problems of their own area. 

The case for comprehensive planning is clear. The real problem is, 
how can it best be put to work? Whatever the method or approach, the 
answer lies in action. In the words of Lincoln: "You cannot escape the 
responsibility of tomorrow by evading it today. t1 

# # # 
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In talking about Small ~atershed Development Programs, I do not 

plan to confront you with a lot of statistics, such as drainage areas, 

population, memberships, budgets, dues, etc., but rather to indicate the 

progress that has been made in the establishment of small watershed 

organizations, as well as the accomplishments made by some of them. 

I hope also to outline, as I see it, the relationship of the 

Small Watershed Association to the Public Law 566 Program and to indicate 

its importance in comprehensive watershed planning. 

Let me say at the outset that no two watersheds are alike. If 

watersheds have anything in common it is being different from any other 

watershed. That goes for small watershed organizations as well. 

However different the watersheds may be, however different their 

problems, it is the concensus of those experienced in small watershed 

management that the approach to these problems may well be the same. It 

is based on the fundamental principles evolved by the American Watershed 

Council some years ago. They are: 

1. Local people should take the responsibility of initiating and 

prosecuting their OtVll programs. 

2. All problems - all resources should be included in the program. 

3. Help from all local, state and federal agencies should be 

secured. 

h. The program should be directed for the greatest benefits of 

all interests. 
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5. The costs of the program should be borne in ratio of benefits. 

It appears that those organi~ations that have adhered most 

closely to these basic principles have made the most progress. 

Here in the Delaware River Basin we have, at present, the 

following small or smaller watershed organizations: 

1. Roscoe, New York - The Beaverkill-Willowemac Rod and Gun 

Club. - Forestry; 

2. Hawley, Pennsylvania - The Lackawaxen River Watershed 

Association - Flood Control - ATTrr! Engineers - Department of Forests and 

Waters - Soil Conservation Service - W~Tne and Pike County - Soil 

Conservation Districts! 

3. Pequest River Watershed Association at Belvedere, New Jersey-

Coweselon; 

4. Lehigh Flood Control Council - Bethlehem, Pennsylvania - Bear 

Creek Reservoir Flood Control, 

5. Delaware Valley Protective Association - New Hope, Canal -

Pennsylvanh~ - Pennsylvania and New Jersey; 

6. North Penn Water Resources Association - North Wales, 

Pennsylvania - Wat.er Supply; 

7. Stonybrook-Millstone Watershed Association - Pennington, 

New Jersey - Princeton, New Jersey - Water Supply - E~ation Conservation­

Planning; 

8. Monocacy Creek lrJatershed Association - Bethlehem, Pennsylvania; 

9. Tohickon Watershed Association - Quakertown, Pennsylvania; 

10. Noshaminy Valley Watershed Association - George School, 

Pennsylvania - John Carson; 

11. Wissahickon Valley Association - Gwynedd Valley, Pcnnsylvania­

lIr. Enck; 



· 12. Friends of the Perkiomen; 

13. Crum Creek Watershed Association; 

14. Paulinskill Watershed Association, Columbia, New Jersey; 

15. Citizens Creek Valley Association - Delaware County; 

16. Little Schuylkill River Watershed Association - Tamaqua, 

PemlSY1vania; 

17. Oldman's Creek Association - Pedrickton, New Jersey; 

18. Red Clay Valley Association - Kennett Square, Pennsylvania; 

19. Branqywine Valley Association - Wilmington, Delaware ­

West Chester, Pennsylvania; 

20. Philadelphia Conservationists- Philadelphia, Pennsylvania -

Allston Jenkins - Asst.--Wissahickon; 

21. Delaware Valley Council; 

22. INCODEL and American Watershed Council; 

Next, I would like to discuss the ~e~ationship between small 

watershed organizations or associations and Public Law 566. In many areas 

there appears to be a considerable misunderstanding as far as nomenclature, 

which was particularly noticeable in recent meetings of the National 

Watershed Congress. This pertains to the fact that groups of people once 

applying for assistance from the Soil Conservation Service under Public 

Law 566, claim that they are a watershed association or that they have 

organized a watershed association. This is far from the case. 

Let's consider, for a minute, tho origin, purpose and implemen­

tation of Public Law 566. It was planned by this law to enable local 

groups of people Horking on a watershed basis to apply for assistance 

through their local Soil Conservation District for aid from the Soil 

Conservation Service. Note that the application must be made thr011gh the 

local Soil Conservation Districts. Now Soil Conservation Districts are 
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similar throughout the country. Although legislative action establishing 

them differs from state to state, it does, however, prescribe for the 

supervisors, consisting usually of four farmers, representatives of 

county-wide farm organizations, pIns a county agent or a county 

commissioner. Thus, this is not only predominantly, but almost 

exclusively, a farm organization, that is, a Soil Conservation District is 

a farm organization and the chief interests necessary pertain to interests 

related to agriculture. 

However, in computing or ascertaining flood damage, it is found 

that in most cases the greater flood damage occurs to industries and 

communities rather than to agricultural land and the Soil Conservation 

District is immediately involved in phases other than agriculture. 

The Soil Conservation District, being formed of representatives 

of farm organizations, may not be conversant with the needs of industry 

and community and, in mnny cases, not in sympathy with their needs and 

many other cases not in a position to get financial or other assistance 

from comrrnmities,. industries or utilities. The Soil Conservation District 

is then confronted with the implementation of the progra'Tl, the benefits 

of which relate chiefly to industry or community and yet ~vithout the 

means of enlisting the interest or financial support of the community or 

industry. 

Now here is where a watershed association functions so well. 

A Watershed Association, if organized according to the basic principles 

already outlined by the American Watershed Council, brings together in 

one group representatives of all interests in that watershed consisting of 

community, industry, utility, business, agriculture, recreation, etc. and 

is in an excellent position to give broad support to the PL 566 program 

and, in many cases and in many states, may be one of the sponsoring 

organizations working through the Soil Conservation District or Districts. 



s. 


A watershed association working with the Soil Conservation 

District under the PL 566 program, is also in an excellent position to 

promote broader and more comprehensive planning for the watershed than 

would otherwise be the case. Comprehensive planning has been already 

mentioned several times in this meeting, but the fact that this term is 

misunderstood or misused is exemplified by the statement of one of the 

speakers 1-1hen he mentioned comprehonsive planning for IIr"fater supply". 

ComprehensivG planning, in my opinion, deals not only ,with water supply, 

but with all phases of all problems of all natural and other resources 

in the area concerned. It must include soils and forests, as well as 

water, recreation, hunting, fishing nnd transportation and take into 

consideration tho need for an appropriate delegation of areas for agric­

ulture for residential purposes, industry, business, transportation, 

schools, etc. Too, water is perhaps the most important part in compre­

hensive planning, but when we speak of comprehensive planning let's 

really make it comprehensive and on the basis that the people living in a 

watershed have more in common than they do in a politically bounded unit. 

Why not work on comprehensive planning on a watershed basis? 

It has been mentioned in this meeting that the population of the 

Delaware Basin is now six million people and that it is expected to double 

in fifty years. Isn't it extremely important that we plan now for a 

complete comprehensive use of our watersheds, even though we execute 

these plans later on as the economies of the program indicate? 

In fact, if sites are not now selected, say for reservoirs for 

water supplies, in a few years these same sites will be used for other 

purposes and it will be impossible, or at least uneconomical, to attempt 

to use them for water supply impoundments. As one nationally known 

engineer stated, in considering water supplies, ten years in the future is 

tomorrow. 
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vfuat better way to plan than on a watershed basis? First, the 

entire Delaware River Basin and then breaking this down into its units, 

the tributary watersheds. Such watershed associations, if active and 

functioning, can be an important adjunct to the survey of the Delaware 

River Basin being made by the Corps of the Engineers, u. S. Army at the 

present time. They can also be a very important tool in implementing the 

findings of the survey. Perhaps it might seem radical to digress from 

our usual federal, state, county, township line of government into the 

watershed basis, but is it not more logical? 

I think we have demonstrated the need for more watershed 

organizations in the Delaware River Valley. The fifteen or twenty organi­

zations in existence have already accomplished much. They would accomplish 

more if they were better organiZed, received broader support and adhered 

to the five basic principles enunciated earlier in this talk. There are 

many tributaries of the Delaware River that are not favored yet by a 

watershed organization. These could be created. 

It vJ'ould seem that the Interstate Connnission on the Dclavlare River 

Basin could lead in this drivo. It has alreaqy done much in assisting in 

the creation and management of several of the watershed associations, but 

I urge that our efforts in this connection be greatly accelerated. I would 

even favor higher budget for INCODEL for the addition of more personnel to 

accomplish this end. INeODEL could advance its watershed progr~ through 

the following methods: 

a, originating interest among the local people in watershed groups. 

b. assisting such groups in the organization matters new to 

marw people in the watershed 

c. assisting in the studying of local problems and stimulating 

local leaderships in this study 



7. 


d. getting agency assistancG, whether this agency would be local, 

county, state or federal, depending upon the problems involved; 

e. serving as a medium for exchange of information between 

different vlatershed associations. This was accomplished, to some extent, 

by two Middle Atlantic States Watershed Workshops in the past and by 

informal get-together of watershed leaders, in connection with the hearing 

of the Delaware Basin Survey; 

f. assisting the local watershed organizations in planning public 

information programs, stressing visual education; 

g. helping with the securing of the charter and preparation of 

the by-laws, which serve as a guide for the operation of the watershed 

association; 

h. arranging and participating in local meetings, but particular~ 

stimulating local interest and loadership in arranging for such meetings. 

It was suggested that in reporting the developments of small 

watershed organizations, I illustrate this progress of the various water­

sheds by kodachrome slides. However, to attempt to select a few slides 

from each watershed association of watershed activity would be to treat 

each watershed superficially with justice to none. Most illustrated 

talks prepared for use with different watershed associ~tions deal, and 

justly so, with the broad problems and the broad activities. Hence, I 

have concluded that it would be far more satisfactory to select the 

illustrated talk of one watershed association and present that as an example. 

Inasmuch as the Branqywine Valley Association talks and films 

have been presented to the annual meetings of INCODEL for several years in 

succession, it seemed very inadvisable to repeat. I will simply announce 

that the Brandyvtine film, 27 minutes, 16mm., sou.'1t1 and color, liThe 

Brandywine - A Watershed At \-lork", is availablo from both the Brandywine 

Valley Association and the Department of Forests am ~fTaters, ConnnomveaJ.th 
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of Penns.ylvania, Harrisburg, Penns,ylvania. 

Furthermore, those actively interested, can be brought up to 

date on the activities of the Brandywine Valley Association by attending 

their Thirteenth Annual Meeting, to be held at Longwood Gardens near 

Kennett Square, Pennsylvania, on October 16, 1958, where our current and 

most important project, The Comprehensive Flood Control and Water Supply 

Program of the Brandywine Valley Association will be discussed and 

illustrated. 

Now to return to the presentation in kodachrome of the activities 

of a watershed association, we have chosen as an example of a very alert, 

progressive and active organization, the Neshaminy Valley Hatershed 

Association. The Neshami~ Vall~y Watershed Association, although less 

than two years old, has made tremendous progress. It completed a flood 

plain study of the Neshaminy watershed in Bucks County, Pennsylvania, as 

its first major project. Almost simultaneously it got a flood wnrning 

service under way in cooperation with the U. S. Weather Bureau and the U.S. 

Geological Survey. 

Its most recent accomplishment is to have the Bucks County 

Commissioners, along with its Planning Connnission, start on a County-wide 

survey of the sewage needs and the water needs of the entire Bucks County. 

These are indeed excellent accomplishments for this young watershed 

association. Congratulations to the members of the Neshaminy V~11ey 

Association. 

It is with great pleasure that I present its President, Mr. John 

Carson of George School, Pennsylvania to give you one of the kodachrome 

illustrated public information programs of the Neshaminy Vnlley tvatershed 

Association. Mr. Carson. 

# # # 
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Statement for the 1958 Annual Incodel Conference 

by 

John P. Robin, Chairman 
Delaware River Basin Advisory Committee 

At the lncodel Conference last year a report was made by the Executive 

Secretary of the Delaware River Basin Advisory Committee on the origin of 

the Committee and its activities through to Septe~ber 1957. I will, there­

fore, largely confine my remarks to the activities and interests of the 

Committee during the past twelve months. Although these are partly set forth 

in our annual report covering the period April 1, 1957 to March 31, 1958 

(which has been distributed to many of you), I will endeavor to touch on the 

highlights of the Committee work since the last annual meeting of Incodel. 

The Committee decided to devote its primary attention throughout the 

year to probing deeply into the major segments of the crnnprehensive water 

resources survey of the Delaware Basin being conducted by the federal agencies 

under the direction of the Corps of Engineers. A series of special meetings 

were held at each of which one of the principal subject matters was considered. 

In advance of the meeting, an analytical memorandum was prepared and circu­

lated by the Committee staff. The first part of each meeting consisted of 

an executive session at which the members discussed the subject matter pri­

vately. The second half of each meeting was devoted to conferring with those 

in charge of the particular survey work under discussion, including repre­

sentatives of the specialized federal agency involved and those in charge of 

the Corps of Engineers' survey program. In this way special attention was 

given to the following subjects: 

1. Economic and Population Growth 



2. Recreation 

3. Hydroelectric Power 

4. Water Quality 

5. Upstream Land and Water Management 

6. Water Supply 

Out of this series of meetings, the members of the Advisory Committee 

were able to obtain for themselves a much more adequate understanding of the 

extent and import of the basin survey. They were also able to develop some 

familiarity with the difficulties involved, and the types of judgment and 

policy decisions confronting those charged with preparing the comprehensive 

plan. The Committee's probing and review were conducted primarily to prepare 

the Committee for evaluating the final plan from the standpoint of the Chief 

Executives of the four states and two great metropolises interested in the 

waters of the Delaware. This probing and review may also have served to high­

light for the federal agencies some of the questions which are of prime 

interest to the Governors and Mayors. 

A subject of special interest has been the proposal of a salt water 

barrier dam. The Committee concluded that the idea merited a preliminary 

study. In considering the components of a definUive study, it was felt that 

the cost would be very great) perhaps as great as the cost of the present 

survey of the basin; and a full study might take several years. A prelimi­

nary study, on the other hand. would certainly indicate whether an exhaus­

tive study was warranted and might influence some of the planning stemming 

from the comprehensive survey started two and one-half years ago. Arriving 

at this conclusion, the Committee urged Congress to appropriate $50,000 to 

the U.S. Army Corps of Engineers so that it might proceed immediately with 

such a preliminary analysis. Unfortunately, Congress did not take this action, 
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but we are advised that the Corps is nevertheless undertaking some preliminary 

investigations of the subject and, as you all know, has scheduled a public 

hearing in Wilmington on October 20. 

The governmental organization studies being conducted at Syracuse 

University appear to be progressing satisfactorily. As you will recall, this 

study is being conducted under contract with Delaware River Basin Research, 

Inc., a non-profit agency set up by the Advisory Committee to be the recipient 

of a Ford Foundation grant in the amount of $131,000 for studies of government 

relating to water resource development. Progress reports were submitted to 

the Research Corporation at meetings in January and July. The Board of the 

Corporation was expanded iR July to 23 members, representing leading business 

interests of the basin and including the members of the Advisory Committee. 

No conclusions,or even tentative conclusions have yet been presented by the 

Syracuse study group. The latter have been occupied with the assembly and 

digestion of material, staff analysis, and the preparation of working memos 

for internal use. It is expected that in late spring of 1959, a preliminary 

summary report containing the recommendations and the principal supporting 

materials will become available for circulation and discussion among interested 

parties. The final report of this two-year study is due in September 1959. 

On July 10 there was held at Washington Crossing a meeting of the Advisory 

Committeels principles, the four Governors and two Mayors. In attendance 

were Governors Boggs, Leader, and Meyner, and Mayor Wagner. Commissioner 

of Conservation, Sharon Mauhs represented Governor Harriman and President 

of City Council, James H. J. Tate t represented Mayor Dilworth. 

The morning was devoted to an executive session with the Committee. In 

the afternoon, representatives of the Corps of Engineers, members of the 

Research Corporation and representatives of Incodel were present. General 
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Itschner and Colonel Powers reported on the federal survey, Dr. Roscoe Martin 

described t~e governmental questions under study at Syrccuse, and the Chief 

Executives ~ede formal statements about the interests of their respective 

jurisdictions in the water resources of the Delaware Basin. 

One further subject on which I would like to touch is evolution of the 

Research Corporation. It 1s seeking funds from business sources and plans to 

have a program of public information. This program will undertake to explain 

the various aspects of water resources development in their simplest terms. 

It will endeavor to set forth for public consideration the policy questions 

involved in the anticipeted comprehensive plan and governmental recommenda­

tions. It hopes to stimulate intellig~nt public deliberation and discussion 

of both the physical development program to come from the federal survey and 

the governmetltal proposals to come from the Syracuse study. 

Since what we have to report deals so much with progress and procedures, 

have tried to keep my statement short. We may have more to soy at later 

dates, but our primary role is to hear what others think, to appraise the 

situation for our Chief Executives, and to seek concurrence about what must 

be done in regard to the water resources of the Delaware Basin. 
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THE DELAWARE VALLEY PROJECT AT SYRACUSE UNIVERSITY 

by Roscoe C. Martin 

Professor of Political Science, Syracuse University 


Director 


(Resume of an address before the annual meeting of INOODEL, 

October ), 1958, Atlantic Cit.Y~ New Jersey) 


The full utilization of the water resour res of the Delaware 

Valley depends on the integrated management of those resources. Such 

rr~nagement requires first of all comprehensive plans both for the physi­

cal structures and for the non-physical measures necessar.y to bring the 

water resources to full development. Colonel Powers earlier discussed 

the physical planning phases of the prob1em~ which are currently under 

exploration by the Corps of Engineers and some fifteen associated federal 

agencies. 

Integrated managenEnt requires second the administration of the 

physical plans in such a way as to achieve the purposes agreed upon. The 

Delaware River Basin Advisory Committee, through a non-profit corporation 

titled Delaware River Basin Research, Inc., has initiated a study of the 

governmental machiner,y necessary for the integrated management of the 

Basin I s water resources. Financed by a grant from the Ford Foundation, 

DRBR entered into a research contrnct with the Syracuse Ur~verBity Research 

Institute, which assumed responsibility for the study. The project is 

being carried forward by a research staff under the direction of the 

speaker. Planned for completion September 1, 1959, it now stands at a 

point a little past the half-way mark. 
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Several general propositions comprise ~~e foundation for the 

study. Some of these were apparent ':"rom the beginning, others emerged 

as the research progressed. The first is that, with respect to any given 

river basin, the resources (physical and institutional) and the needs of 

the valley are of paramount importance. In practical terms I this means 

that any recommendations made must be tailored to the needs of the Dela­

l-Tar';; Vallay. The second is that, after due account has been taken of the 

institutional resources, private as w~ll as public, of the valley, need will 

be found for a basinwide organization to adnlinister certain regional water 

functions not susceptible of local or piecemeal management. In other 

words, the integrated management of the water resources of an interstate 

river such as the Delaware calls for a valleywide structure if optimum 

resu!ts are to be obtained. The third is that the administrative organi­

zation must be public or goverrnnental in character, although, as above 

intimated, it ~11 of course work closely with all organizations, public 

and private, now existing in the basin. The fourth is that the kind of 

organization loull be influenced by the functions to be performed, both now 

and in the future. The latter consideration suggests that the structure 

will naed to be flexible. The fifth is that a river basin organization 

should rest on the broadest possible base, with federal, state, and 

local governments participating to the extent appropriate and practicable. 

The sixth is that administrative experience with water resources in other 

areas will ~rove ir~tructive in planning an organization for the Delaware. 

With these propositions providing a base, the Syracuse research 

staff has launched a far-flung study of the administrative aspects of 
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water reSOl~ces development. The major focus of its analysis is, of 

course, the problem of an ad~nistrative mechanism for the management of 

a complex, basinwide water resource program. This problem involves a 

number of issues central to the federal system, chief among them the rela­

tions among different levels of government--federal, state, and local 

in the development and administration of a broad-scale water program. How 

can an organization be set up so as to represent th8 principal governments 

with important interests in the basin? lNhat functions should the organi­

zation perform? How can it be h~ld responsible? ~12t -should be and what 

are likely to be its rela.tions with existing units of government? With 

existing private institutions and enterprises? How can the organization 

be financed? What legal problems will it encounter, in both its effectua­

tion and its operation? How can plans for a basinwide organization be 

carried into effect? What approvals will be necessary and how can they 

be secured? 

In attacking these and like questions, the research staff is 

concentrating on two major problem areas. The first is the Delaware Basin 

itself, respecting wTIich the fundamental questions are two. First, what 

are the existing agencies in the valley~ public and private, which have 

administrative responsibllities for or significant interests in water 

resources? An auxiliary but important issue concerns the potential of 

existing water-oriented organizations for further development. The second 

question relates to intergovernmental cooperation in the Delaware Valley, 

including not only arrangelOOnts which have succeeded but also those which 

have failed, wi th reasons in both cases. The purpose here is to learn 

whatever lessons thG past ~~y have to teach about the prospects for positive 

cooperation among governments in the Valley of the Delaware in pursuit of 

a basinwide water program. 
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The second major problem area concerns American experience with 

river valley administration, of which the research staff is making a 

careful analysis. Such experience extends to the Vassouri, the Columbia, 

the OhiO, the Tennessee, the Colorado, and the Muskingum basins, to 

mention a few of the better known. It covers a wide variety of administra­

tive structures, including federal departments, federal inter-agoncy 

committees, river valley authorities, private development agencies, 

several kinds of interstate compact agencies" and state depart.rnents and 

agancies in considerable number. Staff manbers have visited and made 

on-the-ground studies of the organization and operation of representative 

orgarizations in each category. 

The basic r~search for this complex project is done, and the 

staff is now engaged in working over its data with reference to pertinence 

to the problems of tile Delaware Basin. Reduced to minimum terli~s, the 

task ahead is that of identifying the water-resource functions appropriate 

for assigrmEnt to a valleywide agency and laying out an administrative 

structure adequate to the demands of integrated water resources management 

in the Del~ware Valley. In essence, it is a task of a~~ysis, syntheSis, 

and interpretation. ThGre r0mains also, of COurS3, the business of 

writing the final report once the basic substantive issues have been 

resolved. As noted earlier, the study is projected f:.>r completion 

September 1, 1959. The 1959 meeting of INCODEL might therefore be an 

appropriate occasi~n for analysis af its findings and recanmlendations. 
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Friends of Incodel - May I say how pleased 

the members of Delaware Valley Council are in having had extended 

to their President this invitation to speak. We look forward 

every year to attending this Conference and to giving you a status 

report of our work. 

During my term of office as President, 

many of my friends have asked me - What is the Delaware Valley 

Council?; What is it doing?; What is its function?; How does it 

go about its work?; and other similar questions. Usually I answer 

them by saying that basically the Delaware Valley Council is a 

businessmen's organization, and one with a definite purpose. 

Today we realize more than ever that 

businessmen cannot act in a vacuum because so many of their 

decisions rest on problems inextricably interwoven with the 
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community. The reasons for the businessmen's interest in the 

Delaware Valley therefore, are not difficult to find. For example, 

state and local tax fiscal policies have had increasing signif­

icance in the conduct of business affairs. State governments, 

for example, are spending today almost four times as much as they 

spent ten years ago. Consider that the State Commerce Department 

of the Commonwealth of Pennsylvania has a four-year budget of 

just under twenty million dollars, seven million, eight hundred 

thousand dollars of which is for slum clearance redevelopment 

grants to municipalities, eight million dollars for industrial 

construction loans, one million dollars for grants to local 

industrial development agencies for promotional expenses, four 

hundred thousand dollars for national industrial advertising and 

two million, two hundred ten thousand dollars for general salaries 

and expense in addition to a national travel-vacation-advertising 

item of three hundred fifty thousand dollars. Certainly this 

budget has an impact on all of us. 

In addition obsolescence and decay in 
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many of our older industrial areas have placed real limitations 

on the abilities of businesses located there, to operate profitabl~ 

Congestion and expensive transportation 

have cost companies untold millions in wasted time and effort. 

Services and retailing businesses have had 

to think through, again and again, important decisions relating 

to location, and have had to make multiple investments in 

facilities as population has literally exploded from the center 

of urban cores, changing traditional buying patterns almost over­

night. 

Financial institutions have had to review 

with unprecedented frequency their mortgage investments as it be­

came obvious that no longer could their real estate appraisers 

be as confident about their continued approval of certain locations. 

Employers in old locations have seen their 

labor force deteriorate as people moved and found jobs in new 

areas. Employees have come to ask why their children have to 

attend two-shift schools. And, so it goes. This partial list 
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makes clear why businessmen have become aware that the "local" 

and "regional" economic forces, which they do not control, are 

affecting their businesses and will affect them even more in the 

future. They are also learning something else, that public 

policies are playing an increasing role in determining the amount 

and direction of the growth of local and regional ~reas. Highway 

routes are laid out and planned which will work for or against 

the development of affected areas. Zoning ordinances are passed 

which, in effect, commit the resources of an area, in terms of 

land use, for many years to come. Special state programs of 

economic development are formulated which in some measure fix 

the kind of industrial development which will occur. 

The Delaware Valley Council's reason for 

being, therefore, it seems to me, is not only to focus attention 

on these problems but to formulate decisions concerning the 

solution to them, and to implement those decisions whenever 

possible. Therefore, what may appear to some as a very vague 

concept, i,.e .. "Regional Planning", upon deeper analysis is 
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revealed as a completely realistic approach to solving problems 

with which businessmen are concerned today. 

Forecasters are agreed that the U. S. pop­

ulation growth predicted in the next fifteen years, an increase of 

approximately fifty million will occur almost entirely in our 

present metropolitan centers. Today we are already in a position 

where we can hardly drive or move goods through city streets, 

and unfortunately we see rail and other mass transportation systems 

abandoning their services at an alarming rate because of chronic 

losses. 

It appears to the Delaware Valley Council 

that we have already reached the point where we can no longer 

run away from these problems. They are here - we know they are 

here. The problem is to do something constructive about them. 

The fact that these problems and their decisions relate to 

complicated economic problems is all the reason needed to demand 

the interest and participation of business leadership everywhere. 

We feel the uelaware Valley Council is providing that leadership 
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in the Lower Delaware Valley Basin. 

Perhaps some will take a defeatist's atti­

tude by saying that ttmetropolitanism" cannot be stopped. Maybe 

that is true, but at least organizations such as ours can guide 

in some way the future of the area they serve. This can be done 

by realizing that there are certain things that can be achieved 

by government, chiefly local government, relating to traffic, 

water, slums, zoning, pollution and SChools, and that there are 

other things that individuals can do like keeping their own 

places decent and attractive, and finally there are those things 

that only the businessman and money can do, and these relate, 

of course, to investment, to building, and to industrial and 

commercial operations. The crucial fact of the matter is that 

these three sectors of action must march forward together or 

individuals will lose heart, and government and business will lag 

behind. The Delaware Valley Council was formed as an independent 

agency specifically with these things in mind. Our Board has 

all segments of the business community represented as well as 
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the public officials of the fourteen county area. Business and 

the investor can do little unless government and the community 

back them up. That is why the Council emphasizes to the degree 

that it does its public information program. What we need is n~ 

building materials, brick or steel; - these we have in abundance. 

l\That we need is awareness and a deep concern by the well informed 

and good local governmental structures laid out for action. Above 

all, we need leadership for action. 

The Council is deeply interested in the 

comprehensive survey of water resources the Army Engineers have 

in progress for we realize the necessity of approaching the 

water problem on a comprehensive basis, just as we approach our 

other problems on a regional basis. We encourage the Engineers 

in their work and the other cooperating agencies of the govern­

mente Vve look forward to a final report, and we appreciate the 

preliminary reports that have been made toeducate the public as 

~he findings are made known. 

We know that each one of these Basin Reports 

-7­

NEW JERSEY STATE LIBRARY 



the Engineers have undertaken is unlike any other report, for we 

understand that no single, uniform policy or magic formula relat­

ing to water resources can be applied to all parts of the country 

at all times and in all places. We realize the problems involved 

and that particular needs and llses of water vary from watershed 

to watershed, from region to region, and from state to state. We 

know that these needs and uses are frequently in conflict, and we 

also know that the changing pattern of the economy of the regions, 

and the shifts and growth of population require a flexibility 

in policy so that each plan for every river basin is, in effect, 

custom-made, including the one for our Delaware River. 

We endorse the statement made by the 

Presidential Advisory Committee on l!\later Resources Policy that 

"It is not practicable, and certainly not desirable, for the 

Federal Government alone to assume responsibility for the complete 

development of the nation's water resources. This reasoning 

stems not only from the practical impossibility of assuming the 

financial burdens which such a policy would require, but also 
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from the fact that such complete Federal assumption of respon­

sibility would tend to create local and regional dependence upon 

Federal action, to destroy individual and local initiative, to 

destroy the effectiveness of the government of the states, and to 

work a profound and undesirable change in our traditional plan 

of government. Lack of funds and regional rivalries have delayed 

for years many meritorious projects in the expectation of Federal 

action which has not been forthcoming. Such a pattern may be 

expected in the future if complete reliance is placed upon 

Federal action. In some instances also there have been serious 

delays in badly needed projects because Federal agencies were 

reluctant to agree with local efforts to proceed." 

We also concur in the statement of Major 

General B. C. Itchner, Chief of ~ngineers, U. S. Army in the 

address before the Natural Resources Law Committee of the Federal 

Bar Association, Washington, D. C., May 23, 1958 that, t'Our 

approach to the water resources task reflects the fact that 

Americans dislike centralized authority and, with good reason, 



desire to apply in the water resources field the same principles 

of free individual initiative and local responsibility that 

have made possible the growth of their phases of the economy". 

We likewise concur in the Presidential 

Advisory Committee's statement that "Every encouragement should 

be given to the formation of interstate compacts by which the 

respective states undertake to adjust between themselves a fair 

and equitable distribution of water and the other problems 

relating thereto". 1.~e recognize that the interstate compact 

method of solving this problem is probably slow and difficult 

but we believe that if it can be made effective it will receive 

more widespread public support than the imposition of federal 

legislation. 

Incodel in their excellent booklet just 

published entitled "Control and Utilization of lNater Resources" 

has expressed the theme in this manner "Jurisdiction over the 

future execution of the projects comprising a comprehensive water 

resources plan probably can best be exercised, in the opinion of 
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many experts in the field of governmental administration, by 

the enactment of a comJact establishing an interstate agency 

empowered, subject to appropriate legislative sanction, to 

determine which projects of a comprehensive plan should be built 

by whom - and when and where tf 
• 

Shortly after the U. S. Supreme Court handed 

down its decree in the Delaware River Case there appeared in the 

July 29, 1954 issue of "Engineering News Record" an editorial 

which was prompted by a letter from Samuel Baxter, Water 

Commissioner of the City of Philadelphia. The editorial read in 

part irA higher, more preferred sanction, says the Report (referring 

to the Report of the Special Master in the Case, Kurt Pantzer) is 

coextensive legislation - an interstate compact". 

Now, after four years of contemplation, if 

that is what we have had, isn't it about time to seriously consider 

the suggestion contained in the Supreme Court Master's Report and 

the opinion of experts that the states themselves resolve their 

water rights in the Delaware River through the medium of an 
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interstate compact? 

As this morning's Philadelphia Inquirer 

editorial states, "Congress and the State legislatures through­

out the country should get busy without further delay on the 

imperatively necessary task of saving and increasing America's 

precious water supplies. 

On~he day the taps run dry' it will be 

too late". 

Thank you for your attention. 
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