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CAR L A. B 0 C K 

CONSULTING ENGINEER 

Dayton-Morg~~ Engineerins Co. 
Dayton, Ohio 

March 28} 1941 

The Interstate Commission on 
tIle Del&ware River Basin 

Broad Street Statian Buildjng 
:?hilndelphic, Pennsylvania 

Gentlemen: 

In accordance with your request for consultation, I have spent 
considerable time in studying the work and methods of your organi­
zation. I have hud extensive discussions and conferences with mem­
bers of your office ztaff Gnd of your advisory committees, and have 
given deliberate consideration to the questions which you have 
directed to qy attention. To carry out this study has ~ecessarily 

required broad consideration of Incodel's program and facilities. 

The present review of Incodel activities is intended to cover 
the field of water control. While it is recognized that watershed 
boundaries have especial significance in this respect, they do not 
necessarily have the s&me significance in connection with regional 
planning for the use of other natural resources. However, it is 
most important to note that the use of water is inextricably tied 
up with that of other natural resources; and ?lanning for the one 
can be com~lete or satisfactory only in the degree to which it takes 
proper account of the others. 

My contacts with members of the Advisory Committee on Planning, 
:rnd on Infor'lW.tion and Research, lead me to believe that invaluable 
contri'outions in g3neral p13..nning for the Besin can be made through 
the cooperative efforts of these Committees, especially through the 
expert counsel and advice aVD.iloble through the individual members. 

This report is de~igned to cover not only the specific inquiries 
outlin:)d in my assignm8nt, but as well such other features of the 
Incodel pro~ram as are directly rGlated to these questions. 

I wish to ex~ress my appreciation of the active assistance of 
your staff, and of the helpful discussions with members of your Com­
mission and your advisory committees. This generous coopera.tion has 
made the review a pleasant task. 

Sincerely yours, 

Carl A. Bock 
Consulting Engineer 
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I. 

FINDINGS AND REC01ll~NDATIONS 

~~eral Poli~~ and ObJoctivas 

The stated functions a~d objectives of your Comrrdssion are to pro­

mote and assist in the formulation and execution of policies and programs 

for the vdse use, development and control of the natural resources of the 

Delaware River Basin. 

I believe these functions are a fundamental ri~ht and responsibility 

of the several interested states. I believe the states can effectively, 

economically, and democratically exercise these functions and accomplish 

these objectives by means of interstate cooperation through a pOQling of 

their interests, facilities, and efforts. 

For such interstate action Incodel, as the coordinating agency of 

the states, wi th its technical advi sor;)' COllUni ttees to r:;uide and super­

vise its programs, is a practical and effecti'T8 form of organization. 

Procress and Accomplishmonts 

Since its croation in 1936, Incodol has made remarkable progress 

towards its primary objectiviJ, and has produced most valuable results, 

demonstratinz clearly the soundness, economy, and effectiveness of' its 

~net:lOds. 

Incodcl has performed a valuable service in at~acking and directing 

at~ention to specific regional problems. This attack has resulted in 

the determination of guiding principles and policies which are important 

and essential to orderly development. 

- 1 ­
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The plan devised and adopted for the correction and control of 

water pollution is a notable achievement. Incoctel SllOUld urge its com­

plete ratification by the additional requisi te le::;islation, and should 

study procedures for makinG its operation continuously effective. 

The principles and rules e'robred for the control of water supply 

diversions are sound and equi b'-ole, and furnish a satisfactory fourida tion 

for future wuter supply plannin!?:. ll.fter a reasonable period for review 

by liiembers of its adVisory corruui ttees, they should be formally adopted 

by Incodel, and every effort should be mado to S3cure suitable legis­

lative ratification. 

The present programs and facilities for colloctinf, hydrologic data, 

by eXisting federal ~~d state agencies, are in General satisfactory and 

adequate. Studies of specific water probh)ms nay indicate from time to 

ti~e furthor needs for particular purposus. 

Inc ode I shoul d con tinuG i ts ::Jr'e sent poli cy of study and analysi s of 

basic data and the usufulno3~ of this data. 

Incodel ha.s issued a nu","er of rrinted ;:>uolications dealing; with 

major water problems. These a::'e attractive, dependable in conwnc,and 

tilf.ely in making availaole the siGnificant informe,tion regarding such 

problems, a"ld in presenting; policies and procedure s de signed for their 

solution. 1':1i s is a valu:::.ble service. 

~.tf review has convinced me that Incodel has made a wise and effec­

tive approach to its problems. It is my considered opinion that a so­

called corr.prehensive plan is not a pre-requisite to individual and current 

determinations as undertaken by your organization. These determinations, 

tOGether with results of the work of various otheI' agencies, have developed 

many of the essential elements of a cenGral plan and program. To this 

extent a regional plan has been shaped and is in existence. 
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Future Program 

The study of actual needs and op~ortunities which are of regional 

significance is a direct and effective method for determining workable 

and practical programs for the use, development and contol of the 

natural resources of the Delaware HiveI' Basin. 

It is recommended that Incodal, by this method, make a study of 

the most promising possibility of multiple purpose development of regional 

significance. This will require thorough study of major possibilities 

of use such as wa te r supply, rec rea tion, and powe r, and should 1'6 sul t in 

the developn~nt of policies, controls, and general plans for inclusion 

in the recommended basin program. 

I believe that one of t~1e most important opportuni tie s of Incodel 

is that of providing a clearing house, liai son channel, and an infor­

jnation center for interested state and federal agencies. A study should 

be made to deterinine possi1)ilitios of making these sorvices still more 

useful. 

Yfuile there appea~s to be no special or urgent need for hydrolo~ic 

research in the Basin, it is a prop8r function of lncadel to promote and 

stimulate practical technical research by a~oncies qualified and equipped 

for this work. It should study and analyze the results of some of the· 

numerous special studies or experimental research projects completed or 

undor way elsewhere. 

Adopted policies and programs are important only as they become effec­

tive through proper application and practical use. It is recommended that 

lncodel make a study to develop administrative procedures for operating 

the adopted policies and programs. 
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II. 

INCODEL'S PURPOSES AND METHODS 

The importance and value of our natural resources are now well 

lmown; planning for their conservetion and wise \l.se needs no de~ense. 

The manner of planning, by whom it should be done, and how the plans 

may become operative, are ~atters still open to question. Water 

problems are not limited by state boundaries, nor by the watershed 

area. This fact has given rise to many interstate controversies 

regarding the use of interstate waters. The recent Delaware River 

Case in the United States Supreme Court amply evidences the interest 

of contending states in the intorstate ,vaters of the Del~ware Rivor, 

and to some extent has established and defined thoir respective rights 

and responsibilities. The decision in this case furthennoro established 

a nuw principle as the basis for dotermining ri~hts and responsibilities 

in the use of interstate water resources--the basin of reasonable need 

and beneficial use. This decision leaves no doubt as to the need for 

effective planning. Such planning, in my opinion, is an important 

responsibility of the states concerned, and it is their problem to 

develop the most effecti7e means for its accomplishment. 

~~~ti~ In!~rest of States 

I1~thods of control and management of intersta te river syst~ms are 

still somewhat in the expo rirnental star;e. Various approac;1es have been 

made to the problem. One expedi0nt has been the use of interstate 

- 4 ­
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compact commissions, not overly popular because of the usually slow, C~l­

bersome and rather unpredictable progress. Another is the resort to inter­

state litigation, but this too is slow and in some cases has been very 

costly. 

Partial solution of interstata water problems has been sought 

throubh the federal jurisdiction of naV"igable streams, and federal control 

in recent years has been greatly extended through various federal flood 

control acts; by a series of interpretations through the Supreme Court 

of the United States under which the commerce clause of the constitu­

tion has been informally amended; and by the fairly recent establishment 

of federal corporate "authorities". In some cases, (in the Tennessee Valley 

and in the Pacific Northwest) the federal authority, through special 

legislation, has been extended to extreme limits, permitting the imposi­

tion of plans by regional federal agencies without state or local ~artici­

pation. This recent and rapid extension of federal powers, spurred by 

the abili~J to get federal appropriations, has encouraged numerous federal 

agencies to enter the field of water cont~ol pla~~ing, even to the point 

of surveying the smallest headvrater streams and the individual private 

lands on which they originate. 

A serious disadvanta~e of regional federal authorities, in my opinion, 

is the tendency and the power to expand such authorities into what amounts 

to a duplication of the functions and facilities of federal, state, and 

local Governments. !"lniature countries withinGhe country reSUlt, and if 

this practice 'Nere engaged in extonsively, as contemplated in ~roposed 

federal legislation to blanket the nation with seven additional regional 

federal authorities, it would result in inestimable duplication, confusion, 

and waste. Recent evidence of this tendency in support of further federal 
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control is the decision of the United states Supreme Court in the New 

River Case, which indicates federal interest in a wide 'variety of water 

problems. In this connection it is interesting to recrel1 that the most 

detailed and exhaustive study ever made of the Delaware River, that of the 

Uni ted states Army Engineers, published in 1934, concludes that lIFederal 

participation in any project for the comprehensive use of the water resour­

ces of the river above Trenton is not warranted." 

A new and most pronusing approach to unified water resources control 

on interstate streams is the use of a cooperative interstate organization, 

such as the Interstate Commission on the Delaware River Basin. Vfuile un­

precedented in its plan to organize and coordinate interstate action and 

controls, along \vith faderal programs, its aim to utilize such cooperative 

effort is similD.r to that of earlier intrastute organiza'tions such as the 

1Kami Conserv&ncy District in Ohio, which aimed to effect intrastate coop­

era tion vii thin 8. specified arell. '!his apnroach has the advantage of recog­

nizing local responsibility and requiring local participation in the 

initiation and execution of plans. It insures suitable consideration of 

states' rights and interests; it makes direct use of the skill, experience, 

o.nd informo.tion o.vo.ilablo from state and local agencies; it permits full 

cooperation with agencies of the federal government without undue duplica­

tion or waste. 

A discussion of the relative merits and disadvantages of these various 

expedients for dealing ,vith interstate v~ter problems would fill volumes. 

In the case of the Delaware PJver, my own opinion, based on extensive 

experience with these various expedients,a.nd on my previous study and 

present review, is that a cooperative interstate organization such as 

Incodel offers the most satisfactory, the most effective, and the most 

economical means yet devised for meeting ,the interstate water problems of 

the Delavra.re Rive r Basi n. 
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Organization and General r~thods 

Continuous, correlated, advisory planning is necessary to the wise 

use of our natural resources. The Incodel form of organization is ad­

mirably adapted to render such service for it is, essentially, a service 

organization, which does not seek to usurp legislative, ad;.'linistrative 

or executive functions of eXisting state agencies. 

The	 present organization comprises: 

1.	 The Commission, comprised of one state Senator, one 

member of the House of Representatives, one adminis­

trative appointee of the Governor, and an official 

from the State Planning Board in each of the partici ­

pa ting state s. 

2.	 Technical Advisory Conunittees, composed of experts 

in	 their respective fields, on:
 

Information and Research
 

Planning
 

Quali t-y of Water
 

Qua.nti ty of 1'Tater
 

3.	 A central staff of seven persons, conveniently
 

located in Philadelphia.
 

The staff provides for definite continuity and correlation of plan­

ning. a most important function in dealing with long-range, forward-looking 

plans. It discloses opportunities for cooperative effort, and provides a 

planning nucleus for correlating and utiliZing existing information end 

facilities vdthout conflict or duplication. 
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The Advisory Co~~ittees are composed of members of the State Plan­

ing Boards in the area and a member of the National Resources PlanIling 

Boardj the Chief Engineers of the State Departments of Healthj officials 

representing the responsible vmter supply agencies of each state, repre­

sentatives from educational institutions in the region, and teclmicians 

from federal and state agencies. The planning and engineering skill and 

experience represented by this ~embership comprises an adviso~J service 

of the highest type. 

Working undar the general guidance and ins~iration of the Conunission, 

the organization has access to the combined planning facilities and 

technical resources of the several states, and, in a more lidited sense, 

to federal agencies operating within the region. This form of or::;anization 

p8rmits sufficient elasticity to adapt itself to changing conditions. 
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III. 

INCODEL'S PROGRESS 

Accomplishments Through Cooperation 

The work of Incodel is concerned ,nth that of many state and federal 

departments and agencies as well as that of many private interests. The 

numerous agencies enga~ed in the collection of hydrologic data, and in 

vmter control studies and planning, have excellent facilities and exper­

ienced personnel for this work and are getting good results. Obviously 

vrith so many agencies active, in closely related and overlapping fields, 

some duplication is unavoidable. TI1e National Resources Planning Board 

has made an important contribution in correcting such duplication by 

promoting cooperation and by directing planning efforts towards comprehen­

sive accomplish.:nents. In view of this general situation the methods by 

which Incodel has Q~dertaken its unique and difficult task of correlating 

these extensive plannin8; resoul'ces, should be gratifyine; to the various 

groups interested in tho D01a'.mr0 River Basin. 

One approach might have beon to embark irrunediately on a survey of 

the entire Delaware ~ivor Basin for all purposes, spending ~reat sums of 

money and duplicating or settin,a; aside much valuable work previously done 

by other competent agencies, on the theorJ that the completion of an 

all-inclusive plan is a pre-requisite to a satisfactory solution of major 

problems regardless of their importance and ur5ency. Such a survey, in 

time, would have indicated important conclusions, previously well established. 

- 9 ­
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such as the paramount importance of water supply, the critical effects 

of water pollution, the lack of navigation problems, the limitations of 

flood control work, and the conflicts benveen water power and other uses. 

Instead of such a blankot survey, Incodel chose to make a direct 

atte.ck on obvious, important and pressing; problems of reGional signi­

ficance and to considor such problems in 1'-310. tion to multiple purpose 

possibili ties. 1'1:1.e valuable results achieved by this method, at a re­

mal'kab1y small expense, can leo.ve little room for doubt as to its wi sdom. 

The outstanding achievement of Incodel, I believe, is its success 

in bringjng together, for t.e~e first time, represente,tives of interested 

state agencies as well as those of federal agencies, in a concerted attack 

on interstate water problems. This uIlderta~dng ~las been aided by the com­

pilation and timely publication of valuable data for the presentation of 

major problems of the Basin. An important result o~ this achievement, 

in my opinion, is the progress which has been made in substituting arbi­

tration methods for litigation ill water controversies. This seems par­

ticularly siEnificant becau5e of the large expenditures of public funds 

spent by these statcs, in the past, :['or litigation, B.nd because it exem­

plifies one of tho p"·im.:rv objectives of Incodcl. Anoth8r notable accom­

plishment is the su'ostantio.l and consistcnt procress ths.t is being made 

to"rards functioning as 8. clearin<:; houso for information, as a coordinc.tor 

in fact-findinG acti'ri ties, 8.:1.d as a sponsor for coop0~'ativc action among 

the several stat:3s e..nd their dcpe.rtmcnts in developing policies, practices, 

and legislation im?ort~~t to oach of tho states in the Delaware llivcr Basin. 

The plan developed and adopted for water pollution abatement and control 

may well 'be taken as a model for similar situations elsewhere. It is compre­
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hensive in soope and is designed to permit optimum utilization of the 

water resouroes of the Delavrare River Basin for all purposes. It pro­

vides standards of water quality for the main stream whioh have been form­

ally adopted by the several state Departments of Health and are now em­

bodied in statutory form. The spur provided by this action to the interested 

states and munioipalities to cease pollution and to provide neo~ssary 

oollection and treatn~nt facilities, in my opinion, more than justifies 

the entire expense of Incodcl to date. 

A more recent study, undel the supervision of the Incodel Advisory 

Committee on Quantity, of the effect of diversions of water for domestic 

water supply purposes has esta11lishIJd important basic prinoiples which 

furnish the fundamt:mtal controls within whioh water uses may proceed in 

tho best interests of all concerned. This work represents the essenoe 

of long-rance, regional plannin~. In this same connection, an incidental 

study of salinity data has produced valuable results. 

The results here indicated present conclusive evidence of vmat can he 

accomplished with a small force when backed by competent organizations and 

sound methods. The quantity and quality of these results cannot be measured 

by the competence of t!1e staff alone. They reflect al so the combined ex­

perience, skill and judgment of individual c0111..11i ttee members, and the leader­

ship and Euidance of the members of the Commission. 

The possibilities of this form of organization are far-reaching. 

Through proper organization cha~nels, the technical skill, experience, and 

accumulated information of such agencies as the state health boards, water 

and conservation departments, and planning boards are made available. BY 

correlating the efforts of such agonoies and by bringing them to bear co­

operatively on the major problems of the Basin, Incodel, in my opinion, can 
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render greater service to its mejnber states than by attemptine;, throuGh 

a greatly enlarged organization of its staff and its work program. an 

invasion of the fields of these various existinG agencies. 

Approach ThrouGh PreseEt Problems 

Your COlTU:lission, its advisory cOllL-nittees fi..l1d its staff, have been 

planning for an orderly ~~ter control prosram in the Dela?~re iuver Basin. 

The procedure follo~'{ed has been to explore specific problems for the 

purpose of developing guiding principles and methods of control in the 

development and use of \'lia ter r-esource s, and to test these principles 

and mothods by application to proposed projocts. ~fuile these studies 

have be8n directed mainly tovrerds vmter supply needs. they have approached 

the problem on the basis of a broad inquiry into all uses and related vreter 

prOblems, end thu rcsu~ts not only vnll be useful but in fact are a com­

ponent part of a comprehensive program of wator control. 

I have reviewed much of the work done and now under way, and am of 

the opinion that the procedure follo~~d by your Con~ission in this respect 

is sound and effective a.'1d will resul t in economic1:'.I, constructive progress. 

It follows the procedure ta~en by the United states Supreme Court in the 

Delav!are River Case in 1930, which adjudicated a specific. urgent, but 

partial develop!:lent, even t;lovSh a comprehensive plan for complete develop­

~~nt was not available. 

I believe that tho proccdUl-e of your Commission should be determined 

by the facts, rather than by general theory. There appear to be no issues, 

present or potential, which would require a gen0ral re-casting of a total 

plan. k.'1Y effort to envisap;c uroblems which are not nov. in evidence, which 

aro remote and highly speculative, would inevi tably tond to de stroy the 
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realism of the present approach, and add nothing to the useful knowledge 

of the situation. The facts are largely available, and direct attack 

on known, urgent problems of regional import, with incidental attention 

to those having only local significance, will continue to give good results. 

Development of~~iding_Prin~iples and Policies 

The current work of your Advisory Committee on Quantity of Water, 

in testing principles for controlling diversions or takings of water, 

and provisions for compensation release, is essential to the formulation 

of a comprehensive water plan. r.~e work is urgent, it is of regional 

importance, and its results vnll be i~~ediately useful. The New York 

diversion project is now under construction. If the findinr,s of the 

Commi ttee are to have application to this construction they must be 

available soon. 

I have reviewed this work in considerable detail and my suggestions 

have been incorporated in its final presentation. The resulting report 

on Rules Governing Diversions of Delaware River 1:"vaters has been prepared 

vnth care, and at the expense of considerable time and study by the 

mem~ers of your Co~nittee. It should be noted that the basic principles 

established under the decision of the United states Supreme Court in the 

Delaware ~iver Case (283 U.S. 336) relating to the use and diversion of 

waters of the Del~,are River Basin are not questioned nor changed by the 

findin;s of this report, but are confirmed, clarified and strengthened. 

The proposed modifications of the a?plication of these principles repre­

sent great improvements. ~J placing the control at the point of develop­

ment, the control is made positive, quick, simple, and independent of the 
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effects of other developments. By a modifica.tion of the distribution 

of amounts of compensating water released, a greater quantity of water 

is released during pe riods of extreme low flow, v:hen it results in the 

greatest amount of benefit. 

In my opinion, the princip16s reco~~ended in this report of the 

Advisory Co~~ittee on Quantity of ~ator are sound and a.fford a. satis­

factory foundation for future planning and execution of water supply 

projects in this basin. I recommend that they be adopted by your Com­

mission. They are as equitable as can be devised on the basis of a survey 

of past experience, and further effort in this connection should be limited 

and directed to such steps as may facilitate forma.l state ratifica.tion. 
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IV. 

THE: COMPREHENSIVE PIAN 

Basic Data 

The competence of any plan is judged first by the data on which it 

is based. The great quantity of basic data av~ilable in the Delav~re 

River Basin, on hydrologic as well as physical, social, and economic 

features; the numerous agenoies eng~ged in collecting and classifying 

it; and the intensive study to vmich it has been sUbjected in recent 

years sug~:~ests that this part of' a plan is largely accomplished. Closer 

study will doubtless disolose additions or revisions that may be desir­

able, but the information in general is ample and is readily available. 

lJldrologic Data 

Summary statements of the extent and availability of information 

on precipi ta tion, run-off, evaporation, ground water, and infil tra tion 

are included in a suoplf.3ment to this reoor-t. 

The New Jersey state ~ater Policy Commission has recommended that 

the standard gages now bein;; operated by the Weather Eureau at Newton, 

Belvidere, Bemberton, and Brid~eton should be replaced by stations equipped 

with automatic recording devices. In 1936, Incodel recommended a program 

for the installation of 23 new stream gaging stations, and the improve­

ment of six eXistinG stations; eight of these installations have since 

beon completed. I believe these are desirable recommendations and Incodel 

should support t~e states in their efforts to carry them into effect. 

- 15 ­
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I believe that information on ground water can be extended to ad­

vantage, particularly in areas vr:1ere it is extensively used as a source 

of water supply. Incodel should not undertake projects for this pur­

pose, but should keep actively in touch lfJi th ground water surveys con­

ducted wi thin its area and should unde rtake some study of thai r re suI ts, 

as an independent research project to develop a betl;er basis of judgment 

as to the value and applicabili~J of such lBsults to specific localities. 

other Data 

Incodel has performud a valuable service in th~ orderly collection 

and filing of significant reports and publications, maps and charts, and 

u usaful bibliography covering the literatur0 of tho Delaware River Basin. 

It already has on hand a maS3 of original data developed in its own office, 

as well as certain docuI!lents a.nd information not available elsewhere. Its 

operation as a central clearing house of significant data is becoming an 

important function. 

Progr~s T~~a!ds A Comprehensive Plan 

One of the stated purposes of Incodel is planning for the vrise use, 

of the iiro.ters of the Delaware River Basin--it was t~e recogniz.ed need for 

such pla~~ing, in fact, which resulted in its organization. In attempt­

ing to carlY out such a planning program, however, some confusion seems to 

have developed regarding just v-rha.t work should be done, v;hat mothods and 

procedures should be used, and vmat sequence should be followed in approach­

ing the regional water prob13ms that demand attention. It is beli3ved that 

this confusion results not so much from differences of opinion on actual 

watcr problems and the procodures to be used in their solution, but rather 

from a lack of dcfini tion or common understandine; of the torm "comprehensive 

?]an". 
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Present planning calL~ot envision all future developments, much less 

provide detail dravnngs and specifications for them. The ldnd of planning 

that Incodel should undertake is that which will provide useful fundamental 

policies, principles, controls, legislation, and administrative practices 

to afford a solid frameworx l~thin which specific regional projects can 

be accomplished as tney are needed. It should devise :nethods for inter­

state cooperation in the appraisal of natural resources and in their 

balanced development and use for the greatest total benefit. It must 

make a living plan, adaptable to changing conditions and needs. 

A vast amount of study has been devoted to the water problems of the 

Delaware Hiver Basin. :fuile such study admittedly has not achieved Com­

plete nor final solutions to these problems, it has nevertheless supplied 

many of the essential elements for orderly regional development. The basic 

data is adequate; well considered studies and surveys of major problems 

have been made from time to time; suitable legal machine~J and administra­

tive controls are being provided; important vmter policies have been 

developed; current problems and progrfLTIS are being studied. 

For example, rew York !;l8.de intensive studies for a proposal to use 

certain upstree.m tri;)utar·ies for water supply, [£ivin~ inc idental consi­

deration to the effects of such development on other possible uses or 

developments. Before a disposi tion ~·Jas made of this proposal the entire 

vmter resources of the Del~~re River Basin were su~jected to stUdy from 

all standpoints and searching inquiry \~s made into many possibilities of 

usc. 

other surveys and studies have been made since that time by federal 

as well as by state agencies. The 1/308" report of the U. S. Army Engi­
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neers and the Salini ty Survey by the state of Pennsylvania may be cited .. 

as examples. Such studies and surveys have developed much of the infor­

mation that is necessary to establish an orderly water control program. 

l.fuch progress has been made in establishing sui table legal and 

administrati\Te machiner.f for the satisfactory development and execution 

of regional vmter plans. In ad.dition to the usual legally constituted 

state boards of health, water policy and control co~7.Qssions, planning 

boards, and me tropoli tan water boards, the Basin is now equipped wi th its 

ovm Incodel, a regional organization created as a part of the governmental 

mabhinery of the cooperating states for the formulation and execution of 

a unified plan for the use and control of the waters of the Delaware Basin. 

Policies and practices have oeen in the making for years past. For 

example, the New York State Conservation Co~~ission was created in 1911, 

an orgfuiization which has continued up to the present, and has engaged 

in the exploration of policies for the develooment and control of water 

resources. New Jersey created its Water Supply Co~ission in 1907. As 

early as 1915, the Penns;)rlvania :Yater Supply Com:nission pUJlished a state­

ment of policy for the unified control of \fater resources, and a continuous 

program of study, ?lanning, fuid control has been maintained since that time. 

Further steps were taken toward the development of policies for the Dela­

ware River Basin in the interstate compact negotietions of 1925 and 1927, 

and outstanding accomplishments resulted from the Delaware River Case in 

the United Stat6s Supreme Court decision in 1930. The recent creation of 

Incodel itself is an important policy-maldng step, and represents a notable 

advance in integrated planning. 
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Any well considered plan must provide some appraisal of the needs 

and problems involved, and should indicate some prOCram for their solution. 

Considerable progress has been made in such appraisals. For instance, it 

has been definitely established th9.t use for water supply is paramount. 

Pollution would come next. There are no special navigation problems. 

Irrigation and drai~age are not regionally important. Opportunities for 

flood control "ere limited. Recreation is exceedingly important. A more 

complete discussion of navigation, soil conservation, flood control, and 

water supply is contained in a. supnlemont to this report. 

I am convinced that the proeress just reviewed has developed many 

controlling elements of a total plan, and that it furnishes Incodel with 

reasonably accurate knowledge of the best program of use for the river. 

It is recommended that Incodel, as a part of its pro~ram during the 

next t-wo years, undertake tho compilation of the existing features of a 

regional plan into an orderly, authori~ative statement of a proGram for 

the use and control of the water resources of tho Delavrare Rivor Basin. 

This should bo prepared in form for publication. A tentative outline 

for undortaking such a compi13.tion is attached to this report as Appendix B. 
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V. 

RECOMMENDED FUTtJRE PROGRA.rllS 

MUltiple P~rpose Developments 

An important function of regional \~ter control planning, which 

recently has been emphasized vnth persistence, is to discover and re­

solve possibilitieG of multiple purpose development. ~fuile the number 

of such possibilities of regional significance in the Delaware River 

Basin may be quite limited, they are of sufficient importance to warrant 

earnest consideration. 

I believe that the next logical step for Incodel is to undertake 

a study of the most promising possibility for multiple purpose develop-

mente This would require consideration of all possibili tie s of conflict 

or use. The choice of project, or particular combination of developments 

to be considered, would comprise a prelimi~ary part of the study. 

Various reports issued in past years l'1aVe proposed the construc­

tion of dams and reservoil's on the Delaware River for multiple purpose 

use. The most compre'lensive and authoritative of these is the "308" 

Report of the United States Arm:r Engineers, published in 1934. It re­

cognizes the importence of .water supply, calling attention to the fact 

that other uses must be subordinated to it. It presents the following 

conclusions: 
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1.	 The Delaware River is of great value as a source of water supply. 

2.	 Existing and potential hydro-electric values are substantial. 

3.	 Power develo"ments may be combined advanta,seously ,vi th the 

storage and resulation for municipal water supply projects. 

4.	 Federal participation in any present or proposed project
 

above Trenton, }Tev-r Jerse:,T, does not appear justifiable.'
 

These conclusions are supported by detailed data in the report, and 

it is probable that additional data have since been developed by the 

Army Engineers which would have bearing on these problems. 

The study should not be limited to proposals in this report, but 

should use -'chem as a basis for starting the investigation. All possi­

bilities of use should be considered. It should provide estimates of cost 

or damages, and estimates of benefi ts, and should allocate these estimates 

t6 various features, such as water supply, industrial use, sanitation, 

power, recreation, naviga :~ion, flood control, salinity, shellfi sh industry, 

and other features, so as to permit definitive evaluations or conclusions 

,vith respect to these features. Such appraisals are difficult to make, 

and this difficulty constitutes one of the chief barriers to the develop­

ment of long range plans in terms of specific projects. I believe, however, 

that Incodel, by draWing on the experience and extensive information 

developed by federal, state and other agencies, may be able to make a 

valuable contribution by developing effective methods for making such 

evaluations. In any case, the aim of this studY,should be to make its 

findings authoritative. 

In addition to the examination of combined-purpose possibilities and 

their potential benefits and conflict, the study should seek to develop 
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general policies and methods for the protection of future possibilities 

of interstate development, as has been done in the case of pollution and 

vmter supply diversions. 

It is recouunended that this investigation be conducted as a prelimi­

nary study, using information no~ in existence. It should be so organized 

and prosecuted as to Qake full US0 of the expert counsel and ~uidfu~ce 

available from the Advisor; Conmdttees, it should avail itself of all 

opportunitios of adviso~r service, information, or coo~erative ~ork on 

tho part of federal aGencies and state agencios. By enlisting tho aid 

and advice of such expeY'ts as state engineers, state geolOGists, public 

health officers and othvrs, it is believed that an effective study can be 

brought to bear on the problems involved. 

Tho study should bo planned for completion in a period of b,o years; 

and to prosecute it effectively ~ill require somO increaso in the present 

staff. A tentative outlino for initiating this st~dy is attachod to this 

report as Appendix A. 

The limitations of such a preliminary study by a small force should 

be recognized; it will be in the nature of a preliminary survey which will 

not be conclusive in all respects. For instance, it might disclose pos­

sibili ties in an interstcte project for combined pO~'J"er, water supply, and 

recreation so important as to demand more detailed. surveys, and to vrarrant 

protecti"e controls in the meantime. On the other hand, it might show 

quite conclusively that recreation would be damaged instead of improved 

by such a combination, fu~d that conflicts between power and water supply 

developments are so great QS to make any further consideration unnecessary. 

In any case, this method of direct attack on specific problems will assure 
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results of great value to the several states, and will provide an impor­

tant step fonfard in regional pl~~ning for the Basin. 

Public Relations 

I believe that one of the greatest opportunities of Incodel lies in 

expanded service as a clearing house, a liaison channel, and an infor­

mation center for interested states and federal acencies. Tna great re­

sources of information and capacities for gettinG thinss done, which are 

available in these numerous agencies, can only be capitalized for coopera­

tive action to the best advantage by supplying the best tinds of contact 

and coordination. Incodel is in an excellent position to make effective 

use of these facilities by maintaining suitable contacts. 

Excellent work has been done in this respect by your Executive Secre­

tary and your Engineer. They should be provided with sufficient assistance 

and support to enable them to continue the remarkable progress that has 

been made in bringing together representatives of state, regional, and 

federal azencies for cooperative attack on interstate water problems. 

recoffiinend that more of their time be made available for this important 

work. 

Incodel should also assume the responsibility of making a definitive 

statement of a coordinated regional water control plan, insofar as such 

a plmi is available, and of interpreting this plan to the public. By 

making available more of the time of your secretary and engineer, t;reater 

progress can be made on this important work. 

Research 

Various projects for hydrologic research have been proposed from 

time to time. Doubtless most of these would have merit in extending 
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our field of knowledge, but there appears to be no special or urgent 

need for hydrologic rosearch in the Basin at this ti~e. However, it 

is a proper function of Incodcl to promote and stimulate technical 

research of value to its prOsram, to be undertaken by agencies quali­

fied and eqUipped for this kind of work. Federal agencies, such as the 

Weather Bureau, taG Geological Survey, the Forest, Park, and Soil Con­

servation services, and others, are espocially well situated to do 

effective work in the collection and study of basic data. N~~erous 

special invostigations and research projects have beon undertaken for 

the study of hydrologic phenomena, in the effort to provide a sounder 

foundation for study of water problems. 

I believe that critical examination of the results of some of the 

numerous special investigations or research projects completed, or 

under way elsewhere, would be helpful in furnishing a better basis 

of judgment for appraising; tho.:;; value of such work. An examplo of how 

this might be done to advantage is the recent work of your engineer 

in examining the results of salinity investigations, which has produced 

some valuable results. This Vlork should be followed up by a review of 

the forthcoming report of the Army Engineers on their study of salinity 

data. 

Further collection of ground water data, particularly in areas 

where ground water is extensively used as a source of water supply, 

can be undertaken to advantage to extend knowledge of ground water 

conditions. This can best be done by such agencies as the U. S. Geologi­

cal Survey, in cooperation ,vith interested state agencies. Incodel, 

however, should keep in close touch with the work and from time to 
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time should undertake to study the rasul ts wi th a vi'6vr to a.ppraising 

their value for application to the solution of regional water problems. 

Another field is the study of allocation of the vmters of the Dela­

ware River Basin, not for specific quanti tative determination, but for 

determining basic principles and controls for their equitable use. 

other items which may profitably be subjected to some study are: 

Infiltration, factors affecting it, and its effect 

on run-off. 

Quality of Water as affecting oyster and fish life. 

Amounts of water vrhich have been carried by the 

Delaware and Rari tan Canal and its feeder. 

Problems other than those of water control are important. I am 

of the opinion that recreation, not only as it may be incidentally tied 

up with water control projects, but as an end by itself, is a most im­

portant consideration in regional planning. While there may be no 

compelling reason for relating it to drainage basin boundaries, there 

may be important opportunities for correlated effort in the Delaware 

River Basin. I suggest that a s~all sub-committee of the Advisory Com­

mittee on Planning be created to direct an active investigation of the 

possibilities of pres6rvinG and developin~ recreational resources of the 

Basin. 

Considerable attention and expense has been devoted to the possi­

bili ties of soil conservation districts, and to soil conservation demon­

stration projects operated by the U. S. Department of Agriculture. Analy­

sis of the results of this work and their evaluation is suggested as 

another opportunity for research. 
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Administrative Procedures 

Adopted polioies and programs can become effective only as they 

have practical ap~lication to actual needs. \~"ile the execution of 

plans is not deemed a primary function of Incodel, this organization 

is in a position to render a valuable service in developine administra­

tive procedures for executing and operating the adopted policies and 

programs. The individual states are amply equipped with administrative 

machinery for ordina~J needs. The cooperative administration of inter­

state water projects requires some practical means for coordinating these 

existing facilities. New York doubtless will provide ample facilities 

for operating its diversions from the Delaware River in accordance vdth 

adopted rules and policies, and 'rill provide detailed records of this 

operation. The other states, however, are enti tIed to current and con­

tinuing information with respect to this operation,and Incodel affords 

a logical channel for making this impartially available. Likevnse in 

respect to the adopted pollution control program infonnation as to pro­

gress and to the status of the operations should be currently available 

to the interested states. Occasional or perLodical inspection of, or 

C onts.c t wi th, actual project opere.tion might furnish an authori tative 

basis fo~' keepinG sui table records and makinG these available to the 

individual states. 

Operation of projects and the execution of adopted controls and 

policies will from time to time develop questions of interpretation and 

problems regarding the practical application of gUiding principles to 

particular 6i tuations, which must be reasonably resolved if the operation 

is to be successful. By establishing procedures for receiving information 

or complaints, or applications for action; by making impartial analysis 
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and reviews; and by submitting formal findings and reoommendations in 

such cases, Incodel could perform a most valuable administrative service 

without encroaching on established functions and responsibilities of the 

individual states. 

Incodel should make a study to develop suitable a~~inistrative pro­

cedures. This can be done ·ffit~out increase of its present personnel. 

Information from such ope ra ting or~anizations as the nearby Hudson River 

Regulating District, or from some of the intrastate conservancy districts 

such as the 1ftami or ~~skinsum districts of Ohio, might be helpful. 

Summary State~nt of Recommended Pro9ram 

As I have previously indicated in this report, two Widely divergent 

policies might be pursued by Incodel. One would be to attempt an appropri­

ation of half a million dollars and embark on a comprehensive survey of 

the Basin for all purposes. In my opinion, this would result in con­

siderable duplication of effort. However, it would be spectacular; it 

would develop useful information quickly; it would unquestionably 

strengthen Incodel1s prestige; it would doubtless establish the organi­

zation as the undisputed autho:ci ty on water control problems in the Basin, 

and would assure it of a corunanding position in the caso of proposals for 

regional,multiple-purpose d0velopments. 

The alternative \'TOuld be to continue as at present vv:ith a small 

organization largely as a correlating agency, to progress more slowly 

by making full use of the facilities of existing planning agencies, both 

federal and state, and the information and advisory service at the 

command of these agencies. By attacking urgent and major problems 

directly, Incodel will, in time, establish itself as the ultimate 
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authority, and by its economy of operation, its actual accomplishments, 

and the sheer va.lue of services rendered, should commend itself to the 

states which it serves. I prefer tlus approach. 

It is my further opinion that Incodel's present policy of function­

ing primarily as a correlating agency by means of a small, compact, 

centrally located staff, ~~ll best serve the ne0ds of the immediate 

future. Beyond this general estimate, a long-range program for Incodel 

and a budget for its accomplishment vdll depend somewhat on future con­

tingencies ~s well as on the results achieved. I cannot forecast these 

developmonts with sufficient accuracy to warrant estimating a definitive 

budget for a long-term future period. 

Five major activities are recommended for the next two-year period, 

wi th respect to the development of "rater control plans for the Delaware 

River Basin, as indicated in preceding sections of this report: 

I.� Interstate Coordination and Information Sorvice. 
A.� Clearing house service for federal, sta to 

and local agencies, disseminating general 
information and advice on the Bn.sin and its 
probloms. 

B.� Correlation of policies and procedures of 
federal and state ar:encies in particular 
reference to the specific problems outlined 
in this and other sections. 

C.� Correlation of the work-proSrams of federal 
and state departments, boards, bureaus, and 
co~mssions through an expansion of the Com­
mission's adVisory CO~T~ttee pattern of or­
ganization, where such is required by the 
progress of the Incodel program. 

D.� Continuance of the Incodel series of public­
ations both general and technical. 

E.� Afford opportunity to the Executive Secretary 
and the Engineer to expand a moderate public 
relations program. 
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II.� Adoption and Ratification of the Water Pollution 
and "'Tater Supply Dive·rsion Policies -­

A.� Press for legislative enactment of the Incodel 
Pollution Law by the States of Delaware and 
Pennsylv8.nia, to complement the concurrent 
statute approved by tew Jersey and New York. 

B.� Determine a policy :'or crystallizinG the prin­
ciple s agreed upon by the Quantity ComIni ttee 
for water supply diversions in some definite 
admini strative or legi sla tive form or document. 

III. Study of 1~ltiple Purpose Possibilities 

A.� A preliminary survey designed to estimate the 
possibilities of a combined-purpose development 
in the Dela~~re River ~sin by d~terminations 

as to: 

1.� ~-off ~~d yields at a selocted 
group of possible dam and reservoir 
si to s. 

2.� General design features of such 
dams and re so rvoi rs. 

3.� Construction costs for such dams 
and reservoirs, and other works. 

B.� Based upon tho above dotermin~tions an effort 
should be ;nado to arriva at a r0!\sonc.ble 
allocation of cost to vurious features and 
an apprais~l of tho vnluo of tho multiple 
purpose projects for various uses, as out­
lined in Appendix A. including vmter supply, 
recreation. sani cation, navigation. flood 
control. industrial water supplies, fish 
and fi she rie s. 

IV. Research and Study Projects 

A.� A critical examination of the results of some of 
the numerous investigations or research projects 
completed, or in progress, including such items as: 

1.� Salinity 

2.� Ground Water 
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3.� Allocation of water 

4.� Quality of Water 

5.� Infi ltrati on 

6.� Hecreation 

7.� Soil Conservation 

V.� Development of Administrative Procedures 

A.� The development of administrative procedures and 
the drafting of appropriate record forms to supply 
current and con. tinuing informati on to each of the 
states in the Delaware River Basin in regard to: 

1.� The actual operation of specific projects 
such as the New York City water supply di­
version, possessed of interstate interest; 

2.� Interstate rules, procedures and policies 
which are now guiding individual state de­
partments, or which may in the future be 
devised for particular situations. 
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APPENDIX A 

OUTLINE OF A SUGGESTED PROGRAM� 

FOR A STUDY OF MULTIPLE PURPOSE POSSIBILITIES� 

Several reports advocating the construction of dams and reservoirs 

on the Delaware River for multiple purpose use have been advanced in the 

past. At least one of these \~s concerned primarily with the develop­

ment for mtUlicipal water supply; others feature the development of hydl"o­

electrical power. Probably most prominent of such reports are: "A Program 

for the Regulation and Conservation of the Delaware River" prepared for 

the City of Trenton, New Jersey, in 1929 by Robert E. Horton, Consulting 

Hydraulic Engineer; and "D. S. House Document No. 179, 73d Congress, 

2d Session,1I prepared by the ArTrr;! Engineers and published in 1932. 

Since it has been defini tely estabE shed that the highest use of the 

vreters of the Delaware River is for mtUlicipal water supply purposes, any 

study or program of multiple purpose developments must give first consid­

eration to this item. 

Horton's Eeport 

Horton's report deals primarily with pm7er and gives practically no 

consideration to water supply problems. His program wes offered in evi­

dence in the Delaware River Diversion Case. The 1~ster hearin~ the case 

concluded that while the program probably could be constructed from an 

engineering standpoint (provided legal imitations were removed) he was 

not convinced that the development of water poi'rer would be financially 

remunerative. 
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The� "3081l Report 

The Arr:J."jT Engineers "308 11 Heport is comprehsnsive. It recoC;ni zes the 

importance of vrater supply, calling ettention to the fact ths.t other uses 

must be suoordinated to it. It presents the following conclusions: 

1.� The Dela,',are River is of great value as a source of water supply. 

2.� EXistinG and potential hydro-electric values are suQstantia1. 

3.� Power developments may be comhined advantageously with the 
storabe and reGulation for mQ~icipal water supply projects. 

4:.� Federal participation in any present or proposed project� 
above Trenton, New Jersey, does not appear justifiable.� 

The Army Engineers "308" }ieport considers three groups of projects 

,[,icn are designated P:oject Groups No.1, No.2, and No.3. Project 

Greup No. 1 represents the first stage in the pro;ressi vo development of 

the ultimate pl'Or;ram conceived ~)y the Engineors Offic0; Project Group 

No.2 reprosents thG pro(;ram claim0d to be most aL,ractive for the develop­

ment of povmr; and project Group No.3 includes all of t:'J.e more favorable 

si tes nocessary to justify dual devolopmerit of pO'Hor and of water sup?ly 

needs in 1980. 

For the prospc:ctivu initial inv3stir,ation, Project Group No.1, com­

prising reservoirs at Tocks Island, Balviden>. and Chestnut TIill, should 

bo selected for examination. I t should be as sU:rled b.a t thi s projo ct could 

utilize the entire flow of ti1e Delaware River except the 440 million gallons 

a day which has been authorized for the Now York City 'rater supply and 

also that tho }Tew Yor~ City project Vlould be operated undGr such condi tions 

governing diversions as would be mutually satisfactory to the states of 

New Jersey, Pennsylvania. and New York. 
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Among the determinations regarding items to be investigated 

would be the following: 

1.� Determination of the yields at each of the dam sites� 
on the basis of the presently available stream flow� 
records. TI1ese would cover the severe drought which� 
occurred during 1930 to 1932. The study would re­�
flect the effect of the operation of the New York� 
City water supply project.� 

2.� Determination of the general design features for the� 
necessa~J dams. As an aid in this work, Appendix 2� 
of the "308" Report giving a description of the� 
selected project sites considered in that study ·should� 
be consulted.� 

3.� Determination of the estimated construction costs for� 
the dams and reservoirs for the purpose of comparing� 
wi th those used in the "308" study.� 

4.� DeterIT~nation of power production estimates for com­�
parison with the figures used in the !l308" study.� 

5.� Detennination of construction costs for power houses,� 
equipment, and accessories.� 

Items (1), (2) and (3) undoubtedly have been reexaillned by the 

u. S. Engineer Office, and advantage should be taken of work done by 

this agency. 

Assistance in the work involved in items (4) and (5) probably 

could :':'e obtained from federal, state, munic ipal and private agencies 

Upon the COlT!pletion of the above determinations, efforts next 

should be directed toward all00ating the costs to various features and 

appraising the value of the multiple purpose projects for various uses. 

Among others, these would include: 

1.� Value of the project for municipal water supply purposes. 

2.� Value of the project for the development of power. 
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3.� Value of the project for recreational purposes. This work 
probably could be done by or in conjunction with the state 
planning agencies, and U. S. Park and Forest Services. 

4.� Value of ?roject for sanitation. This work would be done 
in conjunction with representatives of the state Depart­
ments of Health. 

5.� Value of the project for navigation. It was found by the 
Army Engineers in the "308" Report that the project has 
relatively little value for navigation. 

6.� Value of the project for flood control. This was also 
investigated by the Army Engineers in the "308" study. It 
vms found that flood control is not a serious problem in 
the Delaware River and the project would have no considerable 
value for this purpose. 

7.� Value of project for private industrial water supplies, 
inclUding particularly the problem of salinity in the 
tidal basin below philadelphia. 

8.� Value of project for oyster and shellfish industries. 

9.� Value of the project for other uses. 
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APPENDIX B 

THE DELAWARE RIVER BASIN AND I TS WATER RESOURCES 

Skeleton Outline of a Water Plan 

I. Introduction and Summary 

II. Resources of the Basin 

A. Physical Characteristics of the Basin 

B. Social and economic data and trends 

C. Hydrologic Data 

D. Maps 

III. Water Problems 

A. Water Control 

B. Water utilization 

C. Regional problems 

IV. Development of Regional Controls and Facilities 

A. Studies. surveys and research 

B. Legislation and adjudication 

C. Policies and practices 

v. The Basin Water Plan 

A. Basic Data 

B. Itesearch 

C. Planning and construction of projects 

D. Operation of projects 

E. Administration of policies and projects 
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THE DELAWARE RIVER BASIN AND ITS WATER RESOURCES 

Being a statement of the essential elements of 
a plan for promotinG the optimum development, 
use and control of the waters of the Basin. 

I. INTRODUCTION .MID SlTII1MARY 

A. BJrposes, scope, charaoter 

B. Need for planning - objeotives 

C. Procedure, oontrols, assumptions 

D. Definitions 

F. Swnmary 

II. RESOURCES OF THE BASIN 

Unified development is taken to 
illean development for all purposes 
in optimum relationshiu and balanoe. 
Its objectives are the comprehensive, 
integrated development, control and 
use of the waters of the basin for 
the greatest total publio benefits. 

(Inventory, analysis, appraisal) 

Indicating current programs and deficiencies; 
recommended additions or improvemonts; esti­
mates of time and oost. 

A. Physioal Characteristics of the Basin 

Description - location - relation to adjacent 'casins 
Area - exte~t - topography - geology - minerals 
Soils - waters - climate 

B. Sooial and Economic Data and Trends 

1. Population (Character, densi~J, rates, trends) 

2. Land Use 

a. Agricul tme, forestry 
b. Industry, co~merce 

c. Mining 
d. Transportation, communications 
e. utilities, public works 
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3.� Social Facilities and Trends 

a. Education and recreation 
b.� Health and Safety 
c.� Unemployment and relief 
d. Finance 
e.� Government 

C.� Hydrologic Data� 

1- Precipitation� 

2. Evaporation 

3. Ground water 

4.� Stream flow 

5. Quali ty of Wa te r 

D.� Maps 

l.� Control surveys 

2.� Planimetric - topographic - geologic - soil maps 
(Local and regional) 

3.� Photographic maps 

III.� WATER PROBLEMS 

Including statement of problem; cases or 
examples; regional significance; appraisal 
of needs, benafits, cost; plnns and programs. 
present and recomnended. 

A. Water Control 

1. Erosion and siltation 

a.� Soil conservation 
b.� Land use and land management 
c.� Beach erosion 

2.� Floods and drainage 

3. Drought 

You are Viewing an Archived Copy from the New Jersey State Library



Appendix B - 4 

4. Pollution 

5. Malaria Control 

6. Salinity 

7. Low flow control 

B. water Utilization 

1. 1"i'ater supply (public, domestic, industrial, irrigation) 

2. Na.vigation 

3. Power 

4. Recreation and wild life consel~ation 

5. Fish a~d shellfish 

C. Regional Problems 

1. Water Supply 

2. Pollution abatement and control 

3. Recreation 

4. Power 

5. Low flow control 

6. 1~ltiple Purpose Projects 

7. Incidental considerations (national defense, unemployment) 

IV" DEVELOPMENT OF RSGIONAL CONTROLS & FACILITIES 

A. Studies, sUNeys and research 

1. Local and municipal 

2. State agencies 

'7v. 1['iar Department 

4. Department of Agricul ture 

5. Department of Interior 

6. Laboratorie s 

7. Private agencies 

(Historical) 
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B. Legislation and Adjudication 

1. State and municipal 

a. Creation of state and local agencies 

2. Acts of Cong ress 

3. Court decisions 

C. Policies and Practices 

1. Development of planninG ffi1d construction functions 

a. Local and municipal 
b. State and federal 
c. Incode1 

2. Administration and Operation 

v. THE BASIN WATER PLAN (Statement of policies and programs) 

A. Basic Data 

1. Adopted policies and programs 

a. Agencies to do work 
b. Controls and limitiations 

2. Items requiring further study 

a. Ground water 

B. Research 

1. Adopted policies and programs 

2. Items requiring further study 

u. Runoff relationships (at reservoir sites) 

c. Plarming and Construction of Projects 

1. Adopted policies and programs 

2. I terns requi ring furthe r study 

a. Allocation of vmter 
b. Appraisal of benefits and allocation of costs 
c. Evaluation of reserYoir sites 
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D. Operation of Projects 

1. Adopted policies 

2. Items requiring further study 

E. Administration of Policies and Projects 

1. Recommended practices 

2. Items requiring further study 
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