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LETTER OF TRANSMITTAL 

NATIONAL RESOURCES COMMITTEE 

The PRESIDENT, 

The White House. 
My DEAR MR. PRESlDENT: 

INTERIOR BUILDING 

WASHINGTON 

December 9,1936. 

The National Resources Committee transmits herewith the report of its Water 
Resources Committee on Drainage Basin Studies in the United States. 

The investigation on which the report is based was undertaken, at your request 
with a view-

1. To determining the principal water problems in the various drainage areas of 
the, country, 

2. To outlining an integrated pattern of water development and control designed 
to solve those problems, and 

3. To presenting specific construction projects and investigation projects as 
elements of the integrated pattern or plan, with priorities of importance and 
time. 

The project lists embodied in the report provide a reservoir of meritorious under
takings intended to cover a period of 10 or more years, but the program is readily 
adjustable to the requirements of any policy that may be adoptedwith respect to either 
the rate or the mode of public expenditure, whether Federal or non-Federal, on water 
resources. The project lists do not constitute a fixed or final program. Year by year 
adjustments in the program will be needed in the light of new knowledge, shifting 
needs, and perhaps of altered policies. 

It is a highly significant fact that this report represents the first coordinated 
attempt to formulate a nation-wide water plan and program through the joint efforts 
of Federal, State, and local agencies, official and nonofficial. The National Resources 
Committee approves of the essential approaches to the complicated and fundamental 
problems of water resources in their relationships to land use and other resources as 
set forth in the report, and emphasizes anew the necessity of appropriate provision 
for continued cooperative investigation for many of those problems in their interlocking 
relationships one to another. Water and IclJld are the principal material foundations 
of our civilization. The Nation depends in no small measure upon the effectiveness 
with which they are conserved and used for the greater good of the greater number. 

Sincerely yours, 

HARRY H. WOODRINll, 

Secretary of War. 
HENRY A. WALLACE, 

Secretary of Agriculture. 
DANIEL C. ROPER, 

Secretary of Commerce. 
FRANCES PERKINS, 

Secre.tary of Labor. 

HAROLD L. ICKES 

Secretary of the Interior, Chairman 

HARRY L. HOPKINS, 

Work8 Progres8 Admini8trator. 
FREDERIC A. DELANO. 

CHARLES E. MERRIAM. 

HENRY S. DENNISON. 

BEARDSLEY RUML. 
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NATIONAL RESOURCES COMMITTEE 

Mr. FREDERIC A. DELANO, 

INTERIOR BUILDING 

WASHINGTON 

Vice Chairman, National Resources Committee, 
Interior Building, Washington, D. C. 

My DEAR MR. DELANO: 

November 9, 1936. 

The Water Resources Committee submits herewith a report on Drainage Basin 
Studies in the United States. These studies were undertaken early in 1936 at the request 
of the National Resources Committee, with the following objectives: 

(1) To determine the principal water problems in the various drainage areas of 
the country, 

(2) To outline an integrated pattern of water development and control designed 
to solve those problems, and 

(3) To present specific construction projects and investigation projects as elements 
of the integrated pattern or plan, with priorities of importance and time. 

The fiiidings of the investigation are reasonably clear on the first and second items 
of the assignment. . The third item presented special difficulties, particularly since it 
necessitated review and appraisal by the Committee of thousands of projects, aggre
gating billions of dollars in estimated cost and relating to water-resources development 
during a period of some 10 years. It was impossible in the time available for all members 
of the Committee to pass on all the projects. Individual responsibility of members of 
the Committee for final classification is therefore not to be assumed. 

Action on certain highly controversial projects was deferred either because there 
was not time for an adequate review of the complex and, in some instances, voluminous 
material involved, or because data essential to sound action were lacking. In the latter 
case, further investigation was recommended. Completion of certain projects already 
constructed in large part was recommended e, en though their original merit appeared 
to be gravely in doubt; abandonment of them now with little or no salvage seemed wholly 
impracticable. Investigations under way and construction projects contingent upon 
a favorable outcome of investigations in progress or now recommended are not 1isted in 
most instances. 

The study has been carried out through cooperative efforts of the Washington 
and field staffs of agencies represented directly on the Water Resources Committee, 
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and of th~ Bureau of Agricultural Engineering, Bureau of Indian Affairs, Forest Serv
ice, Grazing Division, International Boundary Commission, Resettlement Adminis
tration,· and other Federal agencies concerned with problems of water use and control. 

The preparation of the document herewith submitted would have been impossible 
without the support of State planning boards and other State agencies. The conscien
tious and tireless efforts of the regional water consultants likewise made the document 
possible. They have contributed in time and energy to an amazing degree to whatever 
success this preliminary study may attain. Their names follow: H. K. Barrows, 
Wesley W. Horner, Walter L. Huber, Nathan B. Jacobs, Gerard H. Matthes, Ralph 
1. Meeker, Samuel B. Morris, William McKinney Piatt, LeRoy K. Sherman, J. C. 
Stevens, Royce J. Tipton, Blake VanLeer, N. W. Bowden, and Fred H. Weed. 

To the director of the drainage basin study, Frederick H. Fowler, and his head
quarters staff, the Committee expresses its wholehearted appreciation for their con
tinued patience and strenuous activities in the completion of this arduous task. 

Respectfully submitted. 
ABEL WOLMAN 

Chairman, Water Resources Committee 
Chief Engineer, Maryland State Department of Health 

HARLAN H. BARROWS 

Professor 01 Geography 
The University of Chicago 

H. H. BENNETT 

Chiel. Soil Conservation Service 

EDWARD HYATT 

State Engineer of California 

Maj. Gen. EDWARD M. MARKHAM 

Chiel of Engineers 
U. S. Corps of Engineers 

JOHN C. PAGE 

Acting Commissioner 
Bureau of Reclamation 

THORNDIKE SA VILLE 

Dean. College of Engineering 
New York University 
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Senior Sanitary Engineer 
U. S. Public Health Service 

THOMAS R. TATE 

Chief. Division of Power ltesources and 
Requirements 

Federal Power Commission 
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PROCEDURE, POLICY, AND RECOMMENDATIONS 

The Assignment 

The Water Resources Committee of the National 
Resources Committee was instructed last winter to 
undertake a national drainage-basin study and to re
port the results for transmittal to the President on 
December 1, 1936. The investigation had three major 
objectives: 

(1) To determine the principal water problems in 
the various drainage 'areas of the country, 

(2) To outline in broad terms an integrated pattern 
of water development and control designed to solve 
those problems, and 

(3) To present specific construction projects and in
vestigation projects as elements of the integrated pat
tern or plan, with general priorities of importance and 
time. Some of the projects are Feder~l, others State, 
and still others local in character. 

The Procedure 

To accomplish the task indicated, the Water Re
sources Committee set up a special organization in
volving as key members a director and 14 regional 
water consultants, each of whom had immediate re
sponsibility for the- conduct of the investigation, as 
planned by the Water Resources Committee, in one or 
more drainage basins. On the one hand, the organiza
tion worked as closely as practicable with all Federal 
agencies that deal in one way or another with water 
resources and water problems, availing itself fully of 
relevant data, published and unpublished, obtainable 
from them. On the other hand, it cooperated closely 
with State planning boards, with other State agencies 
and officials, and with local, organizations, utilizing so 
far as possible the information they provided and 
profiting greatly from their active assistance. 

For several reasons the investigation was decentral
ized to as great a degree as practicable, and, as already 
noted, State and local agencies were givcn full oppor
tunity to participate. (1) It was evident that such a 
procedure would tend in greater degree than any other 
not only to insure a truly national water plan but also 
to serve both private and public interests. (2) It was 
obvious that the Federal Government could not impose 
any integrated water plan on the States. even were it 
disposed to do so, since the control of inland waters 
rests in large part with the severai States. (3) Every 
State has responsibilities, no less than rights, in its 
waters, and these responsibilities cannot properly be 
shifted to the Federal Government. (4) No general 
water plan, however admirable in theory, could be ~ut 

into action successfully that did not represent close 
cooperation between the Federal Government and ap
propriate State agencies. The investigation recog
nized, it may be added, that such cooperation is needed 
on both sides. An individual State might solve various 
problems presented by streams lying wholly within its 
own territory without Federal aid in planning or execu
tion, but neither an individual State nor a group of 
States could satisfactorily solve without Federal par
ticipation the problems of an interstate river or river 
system. Throughout the country, many of the major 
problems of surface waters are interstate, not intrastate, 
in character. 

The regional water consultants, all of whom are 
engineers of high competence and long experience, 
have embodied their own findings andrecommenda
tions in the 127 basin reports submitted' by them, and 
the Water Resources Committee, in turn, is respon
sible for the ba!:lin reports published in an accompany
ing volume~ The full reports and all relevant data 
in hand are in the files of the National Resources 
Committee. 

This drainage-basin study supplements and extends 
the work of the President's Committee on Water Flow 
(1934), the Mississippi Valley Committee of the Public 
Works Administration (1933-34), and the Water 
Planning Committee of the National Resources Board 
(1934--35). 

Need for a Water plan 
With respect to water, people have been concerned, 

for the most part, only with their own immediate inter
ests in particular types of problems. 'In planning the 
storage of water for irrigation in the arid West, the 
possibilities of concomitant power development have 
not always been emphasized. In planning the drainage 
of lands for agricultural use in the humid East, the 
possibility of injury to other interests affected by the 
behavior of water commonly has been ignored. Far 
too often in all sections of the country the control of a 
stream subject to destructive floods, the improvement 
of a river channel for navigation, the procurement of 
water from a stream for muniQipal and domestic use, 
the disposal of sewage and industrial waste in a drain
age channel, or other concern in the use or control of 
water, has been treated as an isolated problem, in dis
regard both of the inherent relationships between vari
ous types of water problems and of the possibilities of 
multiple-purpose development. Too often, also, specific 
water problems have been treated solely in terms of 

1 



2 

particular localities, urban or rural, with resultant in
jury to other localities on the same river system. 
Water development in general has been haphazard. 

During the last few years it has become increasingly 
apparent that such orderless, unintegrated treatment of 
water problems, however natural and excusable it may 
have been under pioneer conditions, should no longer be 
tolerated. Water, though at times a merciless enemy 
of man, is perhaps the flost precious natural resource 
of the Nation. The supply of water for essential pur
poses, available and potential, on the surface and under
ground, is strictly limited, though it varies from time 
to time at a given place as well as from place to place 
at a given time. The further development of large 
areas in all sections depends even now in considerable 
part on the extent to which the supply of available 
water can be increased by storing surface water, by 
pumping ground water, or by other means. Soon or 
later, wasteful use of water must cease. Soon or later, 
the maximum supply of water that can be made regu
larly available in each drainage area must be put to its 
best coordinated use. 

Under these circumstances it would be unwise to 
depend solely on the long-run tendency of economic 
conditions to bring about the use of water in the places 
and ways in which it would have greatest value. The 
process would be far too slow and far too costly. 
Moreover, the sum total of individual and local in
terests in the waters of a drainage area may differ 
greatly from the best interest of the public at large 
in their use. Still further, continued uncoordinated 
development of waters might presently preclude in 
many basins their later control and utilization in an 
orderly, balanced manner conducive in greatest meas
ure to the general welfare. The inherent conflict of 
interests in water, between private users, between 
private and public organizations, and even between 
public agencies, increases year by year. From every 
point of view, a practicable water development pro
gram that can be put into action promptly is needed 
in each river basin of the country. A plan without 
action is useless; continued unplanned action would 
be foolhardy. 

Limitations of a Water Plan 
No fixed or final water plan is possible. Future water 

requirements in most areas can be estimated only ap
proximately and for comparatively short periods. 
They will be affected by changes in density of popula
tion, in land use, in industry, and in social conditions. 
From time to time emphasis doubtless will be placed 
upon different uses and problems of water. The nature 
and extent of future changes of these kinds will be in:. 
fluenced in turn by the supply of water. The supply 
now available may be insufficient eyen for present needs. 
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The extent to which it can be increased may be Ull

known for lack of basic data on precipitation, infiltra
tion, stream flow, and the like. Such data are lacking 
to greater or less degree on both the surface and under
ground waters of almost every drainage area. The gen
eral removal of these deficiencies in hydrologic data 
will require many years even if adequate action to that 
end is initiated promptly, since long-term records are 
indispensable for many major purposes. The total sup
ply of water that can be made available in a given 
drainage area may change through the operation of 
natural processes or through modification of surface con
ditions by human action. For these reasons, any water 
plan, no matter how frequently revised, must remain 
forever incomplete. Continuous planning is necessary. 

The general water plan presented in this summary of 
the results of the current investigation and the plans 
for individual basins set forth in the accompanying 
volume involve many construction projects, and also 
many investigation projects, some Federal, others non
Federal, in character. The investigation projects re
late in some cases to the extension or completion of in
vestigations instituted earlier and in other cases call 
for necessary surveys or studies not as yet under
taken. Nevertheless, a framework of a national water 
plan is proposed that will permit early constructive 
action on sound lines along a broad front; a plan, more
over, that can be adjusted, filled in, and extended to 
meet changing conditions. A beginning has been made; 
the end can never be reached. 

It is not assumed for a moment that the findings of 
the investigation or the recommendations based on 
them will all meet with general approval. The brevity 
and incompleteness of the study, the predilections of in
vestigators, the paucity or complete lack of data on many 
pertinent subjects, the complexity of the varied prob
lems involved, the attitudes dictated by local ambi
tions, the rivalries of different communities and re
gions, and the number and intensity of the conflicts in 
water claims alike preclude such a possibility. The 
limitations of the plan are inexorable. , 

Plan and Policy 

Federal . participation in an integrated plan to 
promote the efficient and equitable use and effective 

_ ',control of the water resources of the country for 
the greater good of the greater number of peo
ple will necessitate the adoption of a comprehensive 
Federal policy with respect to the various types of 

.. water problems in their interlocking relationships. 
There has long been a Federal policy concerning inland 
navigation, involving the improvement and mainte
nance of river channels at national expense for the free 
use of shippers; concerning the reclamation of west-
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ern lands, involving the construction by the Govern
ment of irrigation works to be paid for ultimately by 
the water users; and concerning water powers on navi
gable streams and streams within the public domain, 
involving development by licensees. Recently, too, a 
Federal policy concerning flood control throughout the 
country was established by Congressional action. 
Without discussion of the merits or demerits of exist
ing policy, it may be affirmed with confidence that a. 
coordinated Federal water policy is now needed, not a 
collection of unrelated policies applicable respectively 
to individual types of water problems. Without such 
a new policy, the Federal Government cannot contrib
ute effectively or equitably to the integrated develop
ment and control of water resources. 

A sound water policy will have, it is believed, the 
following characteristics: 

1. It will be concerned, in the final analysis, not 
with water per se, but with the promotion of public 
safety, public health, the public convenience and com
fort, the economic welfare of the public, the establish
ment or maintenance of a high standard of living. 

2. It will seek to promote the maximum integrated 
use and control of water, within the shifting limits im
posed by considerations of technical feasibility and of 
economic and social justification. 

3. It normally will treat drainage areas as units with 
respect to their waters in recognition of the train of 
connected problems that runs from river source to 
river mouth, from countless rivulets along the high
land rim of the largest basin to the distant point where 
its master river enters the sea. 

4. Though treating drainage areas as units, it will 
scrupulously observe the rights of the several States 
both in intrastate and interstate streams, seeking 
through cooperation to promote the full use of water in 
the best ways and in the proper places. 

5. It will recognize and abide by the axioms that 
facts are indispensable prerequisites to sound action 
with respect to water, and that conclusions and com
mitments not based on predetermined facts almost cer
tainly prove indefensible. In keeping with this recog
nition, it will promote by all feasible means continuous 
assembly of the basic data essential for an evolving, 
unending water plan. At the risk of repetition, the 
statement may be made categorically that the adoption 
of a plan and program for the use and control of the 
waters of any river basin without a definitive study of 
adequate data bearing on all phases of the interlock
ing physical and cultural problems involved would be 
illoo-ical would result in economic waste, would invite 

I:> , • I 
controversy and might preclude desirable actIon ater. 
As already' noted, controversies over water multiply. 
They are most likely to arise where pertinent facts are 
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least known. An enlightened water policy will seek to 
obviate controversy by substituting facts for opinion. 

6. It will assign the cost of constructing and oper
ating projects undertaken from time to time as suit
able elements in an evolving water plan among the 
agencies concerned in as close accordance as possible 
with the distribution of benefits. The proposition t~at 
those who will profit from a given undertaking nor
mally should pay, in a manner not involving avoidable 
or undue hardship, in proportion to the advantage they 
will reap should be the basic principle of action. 

7. In determining whether or not water projects are 
justifiable, and in distributing the costs of meritorious 
projects among the beneficiaries, it will take properly 
into account social benefits as well as economic benefits, 
general benefits as well as special benefits, potential 
benefits as well as existing benefits, wherever they are 
involved. Some of these benefits are not capable of 
measurement, and accordingly they commonly have 
been ignored in the past in evaluating certain types of 
enterprises. They are subject to reasonable appraisal, 
however, and their intangible nature will not justify 
their neglect in the future. In great measure, they con
cern the public at large. A public water policy should 
assiduously conserve and promote pl:lblic interests. To 
this end, social accounting must take its place with eco
nomic accounting. As effective water planning pro
ceeds year after year without interruption-planning 
based on fundamental and exhaustive engineering, eco
nomic, and social studies that cover all relevant condi
tions-there inevitably will result not only a clearer un· 
derstanding of what constitutes the public interest, but 
also a greater opportunity to promote it through equi
table control and orderly development of water 
resources. 

Program and Plan 
Since all the projects in a comprehensive water plan 

cannot be undertaken simultaneously, a program in
volving priorities is necessary. Many considerations 
may influence the judicious establishment of priorities 
among the projects of any given area. They are likely 
to relate to such matters as the quantity and reliability 
of the pertinent basic data in hand; the relationships 
of benefits and costs; the nature, relative desirability, 
number, and scope of the benefits respectively involved; 
relative urgency; the situation with respect to relevant 
nontechnical factors; relationships to the later stages 
of an evolving water plan; and the present status of 
the various projects under review. Since these factors 
present themselves in numerous combinations; since 
some projects are single-purpose enterprises, others 
dual-purpose, and still others multiple-purpose; and 
since the relative weight of a factor of a giveR type 
may vary much from OIle part of a large drainage area 
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to another, the problem of priorities in importance and 
time is complicated and difficult. 

In general, preference has been given in the present 
study to investigation projects designed to afford in
formation indispensable for proper action later; to 
construction projects for which adequate and reliable 
data are available; to projects involving benefits that 
exceed costs in relatively high degree; to multiple-pur
pose projects having ~latively high social values for 
comparatively large numbers of people; to projects of 
immediate, rather than prospective, urgency; to proj
ects not likely to be delayed by legal and other non
technical complications; to projects which it is believed 
would fit properly into a comprehensive water plan 
when it shall have reached a later and more detailed 
stage; and to projects already authorized by the 
Congress or now under way. 

The application of the foregoing criteria, one by one, 
to a group of projects in a given area may result in 
findings not in harmony one wIth another. Projects of 
dissimilar character may not be comparable on any 
satisfactory basis. In the final analysis much depends 
on the judgment of the investigators responsible for 
the grouping adopted. 

It was found impracticable and undesirable to assign 
absolute priorities to projects for the country as a 
whole, for regional" groups of drainage basins, or even 
for individual basins. It was feasible, however, for 
individual basins and for groups of basins, to classify 
projects in three broad groups, a procedure deemed ade
quate for all practical purposes. The groups adopted 
were as follows: 

Group A (i'TTlll'nediate) .-Projects which are ready for 
construction or study and which should be undertaken 
as soon as possible. 

Group B (deferred).-Projects which, while desir
able for immediate construction or study, (a) involve 
unsolved questions of public policy or (b) can have 
their priority definitely determined only after addi
tional studies which cannot be completed in time for 
this report or (c) are now obstructed by legal, adminis
trative or other difficulties. Group B also includes 
projects which should follow Group A in sequence of 
construction or of study. 

Group 0 (indeterminate).-Projects which, although 
included in the plan of development for the basin, 
should follow Group B in sequence of construction or 
whose specific priority in the program is as yet indeter
minate. 

In this summary of the drainage basin study the 
projects of Group A and Group B are presented in a 
series of tables, one for each of the districts into 
which the country was divided for convenience. The 
districts adopted are the following: 

New England. 
North Atlantic. 
Middle Atlantic. 
Southeast. 
Tennessee Valley. 
Ohio Basin. 
Lower Mississippi. 
Western Gulf. 
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Southwest Mississippi Basins. 
Upper Mississippi-Red River of the North. 
Great Lakes-St. Lawrence. 
Missouri Basin. 
Colorado Basin. 
The Great Basin. 

. California. 
Upper Rio Grande. 
Pacific Northwest. 

The locations of the projects are shown on a corre
sponding series of district maps. The projects of 
Group C may be found in the basin reports of the 
accompanying volume. 

The projects listed under these groups deal with 
problems of water use and control for: 

Bank and coastal erosion control. 
Domestic and industrial water supply. 
Drainage. 
Flood control. 
Generation of electric power. 
Irriga tion. 
Navigation. 
Recreation. 
Soil conservation and forest development. . ~ 
Waste disposal and pollution abatement. 
Wildlife conservation. 

Basic Needs and Pro~lems 
Many of the basin reports emphasize the urgent need, 

already noted in this summary, for basic hydrologic 
data now lacking, and some of them also stress the 
pressing need for completion at an early date of the 
mapping of the United States. 

A recent report on Deficiencies in Basic Hydrologic 
Data (United States Government Printing Office, 
1936), prepared by our Special Advisory Committee 
on Standards and Specifications for Hydrologic Data, 
presents recommen'dations for increasing and making 
available information on rainfall, snowfall, stream 
How, underground waters, losses of water by evapora
.tion, the quality of surface and.)l1lderground waters, 
and the like. The importance of the matters with 
which the report deals cannot be exaggerated. Unless 
existing facilities for gathering hydrologic data are 
increased along the lines recommended by the Special 
Advisory Committee and, in general, to the extent pro
posed by it, progress in dealing with water resources 
will be retarded more and more as years pass. The 
costs of ignorance, already heavy, will mount rapidly. 
Accordingly, expenditures, adequate but moderate, are 
recommended to implement a remedial program. 
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Topographic maps are indispensable tools not only 
for dealing with most water problems, but also for 
other purposes in countless number. Adequate topo
graphic maps are now available for little more than 
one-fourth of the area of continental United States, ex
clusive of Alaska. Almost another fourth was mapped 
more than 40 years ago by methods and on scales wholly 
inadequate for most present needs. Approximately 
half the entire area remains to this day entirely un
mapped topographically. Suitable allotments of Fed
eral funds for mapping are recommended in accordance 
with the current program of the Board of Surveys and 
Maps.l -

Broadly speaking, problems relating to the use and 
control of water merge imperceptibly into problems 
concerning the use and protection of land. Water' 
planning and land planning cannot properly be sepa
rated. This fact is reflected in various basin reports 
in connection especially with soil erosion and forestry. 
In most cases these reports treat very briefly and only 
in a general way of one or both of these collateral sub
jects. This treatment does not mean, however, that the 
great importance of both subjects is not recognized. 
Soil erosion is a serious menace to public welfare. De
forestation and overgrazing have contributed mightily. 
Soil washed from the fields and pastures upon which 
the Nation chiefly depends for its food tends to fill res
ervoirs, clog stream channels, and shoal harbors. Agri
culture, industry, and commerce all are injured. 
Prevention of excessive erosion is imperative. Its pre
vention would directly or indirectly affect many prob
lems of water as well as many aspects of land occupation 
and land use. Unfortunately, precise knowledge is 
lacking concerning many of the quantitative relation
ships involved. Unbiased, scientific research is particu
larly needed to determine in representative areas of 
considerable size the relationships of vegetal cover and 
cultural practices to yields of water. The research 
should be undertaken cooperatively by the various 
agencies concerned with the problem, thus insuring 
diversity of viewpoint in both the collection and the 
interpretation of data. 

Finally, the various basin reports clearly indicate a 
basic need for investigations of the engineering and 
economic aspects of the production, transmission, and 
marketing of power in inter-basin areas in different 
parts of the country, with a view to setting up feasible 
programs for the integration of existing facilities and 
for the construction and operation of new water-power 

1 For list of organizations endorsing such a program, cf. Report of the 
National Resources Board, Dec. I, 1934, p. 451. 
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facilities coordinate with navigation, flood control, and 
other relevant uses and problems of water. 

As time passes and needs and views change, various 
subjects not immediately related to the use or control 
of water and not considered here may win places of 
more or less prominence in an evolving water plan. 

Recommended National Data-Collection and 
Investigation Projects 

A. Collection of Basic Hydrologic Data 

Cost 

First year Succeeding years 

Federal F~d:~ Total Federal F~d:~1 Total 

------------------------
I. Precipitation _______ $396,000 _________ $39B,ooo $223,000 _________ $223,000 
2. Snowsurve:vs______ 169,000 $39,000 208,000 58,000 $12,000 70,000 
3. Stre"", Bow ________ 1,450.000 450,000 1,900,000 370,000 120,000 490.000 
4. Oround-waterlevels_ 406,250 131,250 587,500 812,500 112,600 425,900 
5. Evaporation________ 35,000 ______ .__ 35,000 16,000 _________ 16,000 
6. Water qulllity______ 450,000 150,000 600,000 450,000 150,000 600,000 -----------------

TotaL __________ 2,906.250 770,2,';0 3,676,500 1,429,500 394,500 1,824,000 

B. Topographic Mapping 
A revised program for topographic mapping for the United 

States is now in preparation in compliance with Senate Reso
lution 281 of the Seventy-fourth Congress. The program recom
mended by the Board of Surveys and Maps on October 29, 1934, 
was of the order of $117,500,000 for a 100year period. New 
cost estimates are not yet available. 

C. Vegetal Cover and Soil Erosion Control 
Quantitative studies of effect of vegetal cover and soil erosion 

upon hydrologic phenomena, with particular reference to silting 
of reservoirs and stream 1I0w. Annual cost for 5-year period, 
$250,000. 

D. Power Market Surveys 
1. Southeastern States ______________________________ $150,000 

2. Middle Atlantic States__________________________ 75,000 
3. Upper Ohio Basin_______________________________ 250,000 
4. Pacific Northwest..______________________________ 100,000 
5. Pacillc Southwest, including northern and central 

California_____________________________________ 50,000 

Total cost_________________________________ 625,000 

E. Coastal Erosion Studies 
Investigation of coastal erosion and the effects of beach pro

tection works in selected localities. The relationships among 
beach profiles, offshore bars, sand movements, physical prop
erties of beach material, waves, tides, and weather should be 
investigated in the field and in laboratories. Total cost, 
$250,000. 

F. Extension of Specific Drainage Basin Studies 
Detailed investigations of basins, where critical water prob

lems are pressing, to extend information beyond that now avail
able and to provide bases for interstate action on permanent 
programs for use and control of water. Total cost, $2,500,000. 
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Recommendations 
The Water Resources Committee submits in the fol

lowing tables and maps desirable projects for further 
investigation and projects which are ready for con
struction. It includes a list of projects which are now 
under way and which should be completed. The esti
mated cost of the projects in Group A-1 is approxi
mately $20,000,000, in Group A-2, $1,727,000,000 and in 
Group B, $1,024,000,OQO. With respect to certain large 
projects, only part of the requisite expenditure is shown 
in the cost column of the project lists involved. The 
additional sums needed to complete the projects are 
shown in the "remarks column." The aggregate sum 
needed to complete A-2 projects is $600,000,000 and to 
complete B projects is $400,000,000. 

The lists provide a reservoir of meritorious under
takings in the field of water resources that should fit 

National Resources Oommittee 

during a period of years, perhaps a decade, into an 
integrated pattern of drainage basin development. The 
plan and program are readily adjustable, however, to 
the requirements of any policy that may be adopted 
with respect either to the rate or the mode of public 
expenditures on water resources. Both plan and pro
gram should be subject to continuous modification in 
the light of accumulating knowledge and shifting 
requirements. 

Neither the plan nor the program rests upon any 
,assumptions as to how the proposed developments 
should be financed or administered. It is obvious, how
ever, that the effective fulfillment of such a comprehen
sive water plan is contingent upon the effective solution 
from time to time of the pressing problems of financial 
and administrative policy. 
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NEW ENGLAND 

The water problems of New England are most acute 
in its great manufacturing belt of dense urban popu
lation between southern Maine and western Connecti
cut. Chief among them are flood control and pollu
tion abatement. 

The unprecedented floods of 1936 caused damages 
estimated at $15,000,000 in the Merrimack Valley and 
$50,000,000 in the Connecticut Valley. They inflicted 
damages in various other valleys, which, though not 
so high, established local records. These disasters 
focused public attention upon the urgent need for ade
quate protection against major floods and made the 
immediate determination of the best solution of the 
problem a matter of prime importance. 

Flood control in New England must be approached 
not as an isolated problem, but as one of several bene
fits, including power development, improved sanita
tion, enhancement of recreational opportunities, and 
betterment of streams for navigation, that may result 
in combination from the construction of storage reser
voirs to collect flood waters and release them later in 
relatively dry periods. The necessity for approaching 
the problem in this manner arises from the fact that 
reliable studies of the frequency of floods and of re
sultant damages indicate the latter may not alone 
justify the cost of the reservoirs needed to eliminate 
such damages. This is true despite the availability of 
many favorable sites for new reservoirs and the possi
bility of utilizing for storage numerous lakes and 
ponds, by controlling their outlets. Storage reservoirs 
accordingly must be built both for power and for flood 
protection consistent with provisions for adequate 
financing and reimbursement for project costs, where 
material power development does ensue. Experience 
in New Ena-land has confirmed the value of power-stor
age reservoirs in this respect. It is assumed that such 
reservoirs would be intelligently and adequately oper
ated under the direction of a suitable agency. 

A system of reservoirs in the Connecticut basin with 
about 1120000 acre-feet of storage controlling the , , h . 
run-off from about 53 percent of t e dramage area 
would provide reasonable flood protection in the val
ley. Such a system can be built for ~p~ro~imately 
$40,000,000. Of this amount, only part IS Justified for 
flood control and the remainder must be carried by 
reservoir power values and the other benefits of regu
lated flow. 

Adequate control and regulation of the Merrim~ck 
River can be obtained with a reservoir system costmg 
from 11 to 18 million dollars, of which only part may 
properly be allocated to flood control and the remainder 

96428-37-2 

chiefly to power with some sanitary and recreational 
benefits. 

The solution of this problem on interstate streams, 
such as the Connecticut and Merrimack, will require 
effective coordination and cooperation of Federal, 
State, and local agencies. Connecticut, Rhode Island, 
Massachusetts, New Hampshire, and Vermont, recog
nizing the necessity' for cooperative action in these 
matters, have appointed interstate compact commis
sions which are empowered to draw up compacts deal
ing with the development of streams common to two 
or more of the States. At present, these commissions 
are jointly engaged with the New England Planning 
Commission in formulating compacts dealing with the 
Connecticut River and with the Blackstone River. 

Pollution abatement, as already noted, is also a prob
lem of major importance. Many rivers in this district 
are used as conduits for the disposal of sewage and 
industrial wastes by the communities along their 
courses. In many instances, pollution has impaired 
the usefulness of the rivers for industrial water supply 
and for recreational purposes and also has virtually 
destroyed fish life. 

In the river valleys now devoted chiefly to industry 
restoration of the surface waters to a state of natural 
purity would involve expenditures far in excess of the 
benefits which could be realized. For the immediate 
future, at least, the program of stream sanitation should 
be limited to the elimination of nuisances, to the re
moval from sewage and wastes of the more objection
able deposits and scum-forming ingredients, and to the 
maintenance of a standard of quality at which the 
waters may be used satisfactorily for process purposes 
by the industries after treatment by conventional 
purification methods. 

The upper tributaries of many New England rivers 
are used for domestic water supplies and for recrea
tional purposes. Pollution along these headwaters is, 
in general, under reasonable control and further con
tamination should be prohibited. The cities along 
most of these upper streams are of moderate size and 
as a rule do not themselves contribute sufficient sewage 
to overtax seriously the diluting capacity of the 
streams. There are a number of borderline cases, how
ever, where pollution is close to the limits generally 
accepted for avoidance of objectionable sanitary condi
tions. 

Along the coastal waters, meas~res should be taken 
to protect the shellfish and recreational areas from the 
clamaging and unhealthful effects of sewage contami· 
llaUon. 

9 
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There has been a pronounced movement of popula
tion from the larger cities into suburban communities, 
with the result that the extension of sewers has fre
quently not kept pace with other developments. In 
consequence, there are many towns where sewer exten
sions are needed to prevent further contamination of 
water resources. 

problem pertains almost wholly to extension of exist
ing works for domestic use or for fire protection. Some 
towns which have relied upon private wells have grown 
to such a size that provision of new supplies is prob
ably justified to protect health and property. 

On the whole, public water supplies in New England 
are of good quality and adequate for present purposes. 
The water is taken, fqr the most part, from natural and 
artificial reservoirs, but, in a few instances, rivers and 
wells serve as sources of supply. The water-supply 

Dredging of certain ship channels and anchorages 
and construction of breakwaters, jetties, and seawalls 
to protect sandy beaches from erosion constitute addi
tional problems. The recreational facilities afforded 
by the water areas, though already great, doubtless will 
merit further improyement as the vast recreational 
industry of New England continues to grow. 

New England Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1. Inve.tigation Projeeta 
Maine Rivers: 

Poilu/ion: 
Androscoggin River. Maine and N. H.: Engineering investigation of stream pollution covering 

both industrial and domestic wastes. 
Maine: Study of all other rivers in Maine as well as coastal waters for pollution controL __________ _ Old Orchard. Maine: Study for sewage treatment plant __________________________________________ _ 
Portland. Maine: Study of sanitary conditions in Portland Back Bay district. ______ ~ ____________ _ 

Wot .. "ow .. : 
Maine: Study of power and storage projects on the Androscoggin. Kennebec. Machias. Penobscot. 

Saco. St. Croix. St. John. and Union Rivers. 
P"' ..... maquoddy-Eastport. Maine: Inve.tiglltion and negotiation of international. construction 

costs and market aspects of proposed tidal-power development. 
Merrimack: 

Pol/u/ion: Merrimack River: Pollution study from Massachusetts line to mouth ____________________________ _ 
Nashua River: Continuation of investigation of problem of sewage disposal of towns and industries 

on the Nashua River. 
Eastern Massachusetts: 

Pol/lUion: 
Boston. Mass.: To determine a plan and program for relief trunk sewers and appurtenant works __ _ 

Thames-Blackstone-Taunton: 
Naoigation: 

Little NarraganseU Bay. Newport Harbor. Pawtuxet yacht basin. Providence Harbor. Sakonnet 
. Point Harbor. and Seekonk River. R. I.: Investigations of costs of dredging harbors. 
Study of canalization project between Hampton Harbor. N. H .• and Gloucester Harbor. Mass ____ _ 

Po/IlUion: Blackstone River Valley: Study of sanitation and pollution _______________________________________ _ 
Central Falls. Cumberland. East Providence, and Pawtucket, R. I.: Study to determine relative 

merits of individual and district sewage treatment plants. 
Coventry. Johnston. Warwick. and West Warwick. R. I.: Study for sewer systems and sewage

treatment plants. 
Connecticut-Housatonic: 

Flood cOfllrol: 
Connecticut River: Study of flood control and stream regulation __________________________________ _ 

Pol/lUion: Springfield. Mass.: Study for sewege treatment works. ___________________________________________ _ 

Maine Rivers: 
Z. Construction Projects 

NaDi~~!!::karbor. Maine: Dredging anchorage basin _________________________________________________ _ 
Pol/lUion: 

Ashland. Fort Fairfield. and Mount Desert Island. Maine: Sewer syotems _______________________ __ 
Auburn. Maine. Berlin and Gorham. N. H .• and Lewiston. Maine: Sewage-treatment plants ____ __ 

Bangor and Old Town, Maine: Improvements to sewer systems __________________________________ _ 
Bar Harbor, Bath, Biddeford. Kennebunk, Old Orchard. Rockland. and Scarboro. Maine: Exten-

sions to sewer systems. . 
Conway and North Conway. N. H.: Sewer systems _____________________________________________ __ 
Exeter and Portsmouth. N. H.: Extensions to sewer systems ____________________________________ __ 
Portland and South Portland. Maine: Extensions to sewer systems _______________________________ _ 
Sanford. Maine: Extensions to sewer system. new pumping station. and treatment plant __________ _ 
WOton and Winthrop. Maine: Sewer systems ___________________________________________________ __ 

Wat ...... ""titl: Asbland and Eagle Lake. Maine: New water supplles ____________________________________________ _ 
Auburn. AugustR. Bath. Kennebunkport. LeWiston. Wells. and York. Maine: Extensions and 

improvements to water-supply systems. 
Dover and Rochester. N. H.: Extensions to water-supply systems ________________________________ _ 
Eliot. Mount De ... rt Island. and South Paris. Maine: Extensions to water-supply systems ________ _ Epping. N. H.: New water-supply systam _______________________________________________________ __ 
portiandMMaine: Extensions to water-supply system _____________________________________________ _ 

Merrlm:~:tord. aine: Extansions to water system ______________________________________________________ _ 

Draina,t: 
Middlesex County. Mass.: Swamp drainage for mosquito control and to improve sanitation _____ __ 

Flood control: 

r
.lI~j~ack Valley: Reservoir system for flood control and stream regulation _____________________ __ 

Antrim. Bennington. Contoocook. East 1aftrey, Henniker. Hillsboro. Peterhoro, and Warner. 
N. H.: Sewer systems and treatment mants. 

Concord. Manchester. and Nashua. N. B.: Intercepting sewen and sewage treatment works ______ _ 
Derry. Meredith. and Wolteboro. N. H.: Sewer systems and sewage tr""tment __________________ _ 
Franklin. Manchester. Nashua, and Pembroke. N. H.: Eltensions to sewer systems _____________ _ 

$25,000 

40,000 
5,000 
5,000 

200,000 

Survey to develop comprehensive plan and costs 
for abatement of pollution. 

100,000 . Contingent upon international cooperation. 

25, 000 To precede construction proJect. 
15,000 

75.000 Do. 

25,000 Dredging Is necessary. but no investigations yet 
made. 

25,000 

25.000 
10.000 

10,000 

100,000 Preliminary study made. but further investigation 
necessary. 

15.000 

44. 000 Authorized by Congress. 

201,000 
800.000 

330,000 
227.000 

185.000 
75,000 

1.068,000 
1,000.000 

120,000 

Construction to await completion of Androsco~eln 
River pollution study. 

Preliminary studies made. 
Preliminary study made. 
Preliminary plans made and some construction 

already started. 

65,000 Preliminary studies made. 
648.000 Do. 

287,000 
201,000 
40.000 

2.088.000 
126,000 

170.000 

Do. 
Preliminary studies made. 
Preliminary study made. 
Plansmade. 
Preliminary study made. 

Preliminary studies made. 

11. 250, 000 Cost estimate rongh and preliminary. 

344, 000 Preliminary studies made. 

4. 301. 000 Cost estimate rough and preliminary. 
416.000 Do. 
105,000 Preliminary plans made. 
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New England Project List-Continued 

Drainage basin Bnd project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUC'fION-Continued 

Merrimack-Continued. 
2. CODstruetion Projects-Continued 

Pollution-Continued.. 
HoldE-D, Mass.: Sewer !ystem _____________________________________________________________________ _ 

~.:!~~M~~.~E:~~~t::::!,.~~~n: .... eai;n.;nt"sySiemi .. t-si.ie-ini:iiiStri;.rsCiiooi-Ior-oiris::::::: 
Merrimack VaHey communities in Massachusetts; Sewage disposal facilities for communities 

covered by investigation project. 

~e~~~b~~M~~X:!:~~si~n~ ::':e~:rs~s~m-_:::==:::::::::::::::::::::::::::::::::::::::::::::: 
Westhoro, Mass.: Sewage treatment system lor Lyman School lor Boys and Stata Hospital ________ _ 

Wa'trlUppl,: 
Amherst, Belmont, Bradford, Franklin. HOllis, Kingston, New Ipswich, Plaistow, and Rumney, 

N. H.: Water supplies. 
Andover, Clinton. Fitchburg. Framingham, and Leominster, Mass.: Extensions to water systems_ 
Bedford, Bolton, Harvard, Holden, Lancaster, Princeton, Rutland, Tewksbury, and Westminster, 

Mass.: Water supplies, extensions and improvements. 
Concord. Mass.! Water treatment ________________________________________________________________ _ 
Franklin, N. H.: Dike around water filtration plant _________________________________________ _ 
Haverhill, Mass.: Water-supplyextension and improvement _____________________________________ _ 

~.:~:~, ~!S:: 'i:~:r.:;~~~ .. ~=iiiiiaiio,; -pia,;i:~-_-:::: ~-_-::~ :-: ~: ~ -_-:: ~~-: ~:~-:::~-_-:~:-_-::: 
Lowell, Mass.: Additions to water supply and lIltration plant ____________________________________ _ 

krue~~~~:~~~~·W::~~~~lix~~~:s8iidfiitraiioii~:::::::::::::::::::::::::::::::::::::::::: 
Eastern Massachusetts: 

Drainage: 
Boston, Mass.: Drainage of fresh Bnd salt water marshes along Neponset River and at other places 

in city of Boston. 
Erodon (coadlll): 

Barnstable, Brewster, Chatham. Dennis, Duxbury, Edgartown, Falmouth, Harwich, Hull, Ips
wich, Marshfield. Oak Bluffs, Orleans, Plymouth, Provincetown. Quincy, Revere, Sandwich, 
Scituate. South Wellfleet, Truro, Wellfleet, Winthrop, and Yarmouth, Mass.: Beach protection. 

Boston, Mass.: Sea wall along Charles River, Boston Harbor _____________________________________ _ 
Gay Head, Marthas Vineyard, Mass.: Riprap cliffs along shore ___________________________________ _ 
Sagamore. Mass.: Riprap shore at Manomet PoinL ______ ... __________ w __ ~_~ ____ w_. ___ ~ ____ w _______ _ 

Swampscott, Mass.: Breakwater _______________ 
w 

__________________________________________________ _ 

Na~igaliofl: 
Boston, Mass.: Removal ofledge in channelCrom main ship channel to drydock at Army base _______ _ 
Boston, Mass.: Dredging and rock removal in main channel in Boston Harbor _______________ -______ _ 

)loston, Mass.: Dredging channel in Weymouth Fore River Irom Hingham Bay to river bridge at 
Quincy Point. 

Boston, Mass.: Dredging channel in Weymouth Back Rlver ______________________________________ _ 
Cape Cod Canal, Mass.: Deepening and Widening channellrom Cape Cod Bay to Buzzards Bay_ 

Edgartown, Mass.: Dredging channel Irom Nantucket Sound to deep water 01 inner harhor ______ _ 
I .. ynn, Mass.: Deepening channel in Lynn Harbor ________________________________________________ _ 
New Bedford, Mass.: DredJring and ledge removal In New Bedlord and Fairhaven Harbor _______ _ Quincy, Mass.: Dredging Town River ________________ .. _______________ w ______ ~ _________ ___________ _ 

Pollution: Danvers, Mass.: Sewer system __________________________ ~ _____________________ ___________________ _ 
Fairhaven, Hingham, Holbrook, Mattapoisett, Medfield, Millis, Provincetown, and Wareham, 

Mass.: Sewer systems. Falmouth, Mass.: Sewer system __________________________________________________________________ _ 
Ipswich, ROI'klandkand Sharon, Mass.: Sewer systems and sewage-treatment plants ______________ _ Plymouth, Mass.: ntert'epting sewers and outfall works_ ._. ______________________________________ _ 
Randolph, Mass.: Sewer system __________________________________________________________________ _ 
Salem, Mass.: Closed conduit lor North Rlver __________________________________________________ ---
Salem, Mass.: Sewage-treatment plant and pumping station ______ .. _______________________________ _ 
SAUgUS, Mass.: Sewer system and trunk sewer to city 01 Lynn ___ • _______________________________ _ 
Weymouth, Mass.: Sewer system ___________ • _____________________________________ ----------------

RtcrB~:;.~iable, Bourne, Chatbam, Duxbury, Olouct'ster, Masbpee, and Westport, Mass.: Puhlic 
beaches. 

W4':~z:r.I~ .... : High-pressure-service mains to outlying districts __________________________________ _ 
Boston. Mass.: Extensions to water mains __________________________________________________ -------
Cambrid~e, Mass.: Water filtration plant improvement __________________________________________ _ 

g:~t~~~t~~~e::t~r::~:~g~~I,a~uiiicy:-s8iem:-stoUghioii:-s-wfiiiipscotf,"Winchester;anci-
Wrentham, Mass.: Extensions to water supply systems. 

Dennis, Hamilton, and Sandwich, Mass.: Water supply systems __________________________________ _ 

~~':.,lt:::.:::::s~ntJlrsv.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~j~~=ter~r:~~J::':~~~i~ m~~~i~~81ln~~~~:fvi8ier-maiiiS:.:::::::::::::::::::::::::::=::::::= 

~~I~~·;~~f{~~~;~~lliiJ~~~~~~m~~~~~~m~mm~m~~~~~~~~~~~m~m~m 
Thames-Blackston&-Taunton: 

Dra~"o':~ter County, Mass, Drainage lor mosquito elimination _____________________________________ _ 

Na;:lioiUver Harbor, MIIS'!.: Widening channel lor ~avigation--------------------------.-----------
Taunton River, Mass.: Dredging channel for n8vl~atl~n--------------------w----------------------Thames River, ConD.: Deepening channel for navlgatl0n ___ .. ___ w ____________ ~ _____ .. ______________ _ 

POII~!ffi;"occum, Jewett City, North Grosvenor Dale, Stallord Sprb.gs, Stonington, and Taftville, 
Conn.: Sewage-treatment works. . d 

Blackstone, East Douglas, Millbury, Millville, snd Uxbridge, Mass.: Sewer systems an sewage-

c!~fr~W:li':',or~~mherland, Ea..t ~rovi~en""l and P8wtuck~t, R. I.: Intercepting sewers and 
treatment works lor these oommumUes IDdlVldually or as a district, Cranston, R. I.: Sewer system and sewage-treatme~t plant _______________________________ ••• _______ _ 

Dauielson, Conn.: Sewage treatment plant extonslons ____________________________________________ _ 
Fall River, Mass.: Intarcepting sewers, treatment works, and outfall sewer _______________________ _ 
New London, Conn.: Sewage treatment ______________________ , _______________ • _______ ----.--------
Ne ort, R. I.: Sewer system extensions and sewage dlsposallmpro"ements _____________________ _ 
No~ Kingston and South Kingston, R. I.: Sewer systems _______________________________________ _ 

$125,000 
400,000 
75,000 

15,000,000 

45,000 
100,000 
83,000. 

400,000 

663,000 
500,000 

60,000 
25,000 

200,000 
93,000 

600,000 
651,000 
150,000 
470,000 

236,000 

3,000,000 

210,000 
336,000 
576,000 
220,000 

660,000 
I, SO<', 000 

233,000 

60,000 
6,714,000 

21,000 
336,000 
142,000 
550,000 

415,000 
2,500,000 

100. 000 
725,000 
750,000 
300,000 
649,000 
375,000 
750,000 

1,550,000 

8.\0,000 

650,000 
750,000 
165,000 
165,000 

1,023,000 

400,000 
130,000 
140,000 
80,000 

325,000 
50,000 
25,000 

200,000 
35,000 

150.000 

150,000 

PreJiminary plans made. 
Preliminary study made. 
Preliminary plans made. 
Should await completion 01 study project. Co 
P~~~~~~~o~~~:~~E~imin8rY. 

Do. 
Do. 

Cost estimate rough and preliminar7. 

Preliminary plans made. 
Cost estimate rough and preliminary. 

Preliminary plans made. 
Do. 

Cost estimate rough and preliminary. 
Preliminary plans made. 

Do. 
Do. 
Do, 
Do. 

Preliminary surveys under way. 

Preliminary survey made. 
Survey and study made. no plans adopted. 
Preliminary study made. 
Preliminary survey made. 

Final check surVf>y needed. 
Under construction. Cost given is for next 2:years. 

Additional needed to complete, $1,629,000 .. 
Authorized by Congress. 

Do. 
Under construction. Cost ~iven is for next 2'"Y88r9 

R!~~:!~~~e~~~:p~~::(8~i~~' o'i~ii~s. 
Authorized by Congress. 

Do. 
Preliminary pians made. 

Do. 
Cost estimate rough and preliminary. 

Preliminary plans made. 
Cost estimate rough and preliminary. 
Plans and cost estimates. . 
Preliminary studies commenced.. 
Preliminary studies made. 

Do. 
Preliminary plans Bnd cost estimates made . . 
Plans and cost estimates made. 

For purchase 01 beaches 8nd~n.cessary adj8cant 
property. 

Plans made. 
Do. 

Construr.tion plans made. 
Preliminary study made, 
Preliminary plans made. 

Cost estimate rough and prelilDinary. 
Do. 

Preliminary plans made. 
Do. 
Do. 
Do. 
Do. 
Do. 

Plans made. 
Preliminary study made. 

6.~, 000 Authorized by Congress. 
600,000 Do. 
820,000 Do. 

600,000 

2,235,000 

2,000,000 

4,000,000 
135,000 

2. 500,000 
250,000 

2,000,000 
300,000 

Preliminary studies made. 

Rough estimate. Should await completion 01 
study project 01 Pawtucket-Central Falls Dlstrlot, 

Preliminary study made. 
Preliminary plans made. 

Do. 
Preliminary study made, 
Preliminary plans made. 
Preliminary study made. 
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New England Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction Projects-Continued 

Thames· Blackstone·Taunton-Contin ued. 
pollution-Continued. . 

Norwich. Conn.: Sewage treatment plant e.tenslOns ••••••••••.•••.•••.•.•••••••••••••••••••••••••• 

~~1~:fl~;:~El::\~E.¥:.~;~I~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Willimantic. Oonn.: Sewage treatment plant extensions ••••••••••••••••• _ •.••••••••••••••••••••••.• 

Wat;rerft~:~~'m. Blackstone. Mancbaug. and Millville. Mass.: Waterwork.. systems •••.•••••••••••••••• 
East Lyme. Groton. and Waterford. Conn.: Extensions and improvements to water supply systems. 
Harrisville and Pascoag. R. I.: Joint waterworks system ••••••••••••••••••••••••••••••••••••• , ••••• 
North Kingston. R. I.: Waterworks construction •••••••••.•.••.•.•••••••..•••..•••••••••••••••••... 
Pawtucket. R. I.: Water treatment plant ••••••••••••••••••••••••••••••••••••••.•••••••••••••.••••• 
Raynham. Mass.: Water supply system •••••••••.•••••••••••••..•.•••••.•.•..•••••••••••••••••••••• 

~r:;:;;. ~~r.:: .:a~~~;::~~l~o~~~~toii::::::::::::::::::::::::::::::::::::::::::::::::::=:::::: 
Woonsocket. R. I .. : New water supply reservoir to supplement existing sources .•.•••••.•.•••••.••. 

Connecticut· Housatonic: 
Flood control: 

Pittsbur~, N. H.: Dam and reservoir for flood control and stream regulation •••••••••••••••••••••••• 
Victory. Vt.: Dam and reservoir for flood control and stream regulation •••••••••••••••....•...••••• 

Nav~~~~~~tiCut River: Dredging 15-foot channel from mouth to Hartford. Conn •••.•..••••••••••••••. 

Bridgeport. Conn.: Completion of Poquonock River channeL ••••••••••••••••• __ •••••••••••••••••• 
Pollution: 

Amherst. Athol. Chicopeel~alton, East Longmeadow. Great Barrington. Greenfield. Lee. North· 
ampton. and Westfield. Mass.: Sewer systems and/or sewage-disposa) facilities. 

Amherst. Mass.: Sewer extenSions, including pumping station ••••••••••••••••••••••••••••••••••••. 
Ansonia. Derby, and Shelton. Conn.: Sewer extensions and sewage-treatment works .••••••••..•••. 
Brattleboro and Chester. Vt.: Extensions_ •••••••• _ •••••••••••••••••••••.••.•...•..•..•••••••••••• 
Bridveport. Conn.: Extensions and improvements to present sewage-treatment facilities .......... . 
Bridgeport sanitary district (Bridgeport. Stratford. Trumbull. Easton, Fairfield. and Westport. 

Conn.): Sewagt>·treatment plants. 

~~~t':,~~.hc~~.I:O~:i~r~~~:~~Ig;d~~i~r~~:l:t'!':t~ds!~':;~~~~:~~e~~~.~·::::::::::: 
East Hartford. Conn.: Sewage-treatment plant •••••••••••••••••••••••••••..•••••..••••.••••••••••• 
Fairfield, Conn.: Sewers and sewage treatment for Fairfield·Stratford district •.•.••.•......•..•..•. 
Farmin~ton and Xensington. Oonn.: Sewer systems and sewage·treatment works .•••••.••••••••••• 
Forestville. Conn.: Sewer system and sewage-treatment plant .•••••••••••••••.••.•••..•......•.••. 
Glastonbury. Conn.: Sewage-treatment plant ••••••••••••••••••••••••.•..•••••••••••••••••••••••••. 
Hartland. Vt.: Drainage. sewer system. and sewage-treatment plant ••••••••••.••••••.........••••. 
Hinsdale. Mass.: Sewer system •••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••.•..•.. 
Meriden. Conn.: Enlargement of sewage· treatment facilities •••••••••••••••••.••••••••••••••••••••• 
Naugatuck. Oonn.: Sewage-treatment plant •••.•.••••••••••.•.•..•.••••••••••••.•.•••.•.••••.•.••• 
New Haven. Conn.: E.tensions and improvements to present sewage disposal facilities •••••••••••• 
New Milford. Conn.: Sewage treatment plant •••.••••••••••••••••••••••••••••••••••••••••••••••••• 
Plainville. Conn.: Sewers and sewage-treatment plant ••••••••••••••••••••••••••••••••••.••••••.•.. 

~~~~~. tf.:':r;.:: ~~~~~~r::~':~!~~":~;rsewiige.tr.atii.eiitworks:::::::::::::::::::::::::::::: 
Winsted. Conn.: Sewage-treatment plant ••••••••••••••••••••••••••••••••••.••••••••••••••••••••••. 

Water 8UllllIV: 
Alstead, Westmoreland. and Winchester. N. H.: Water·supply systems_ ••••••••••••••••••.•••••• 

Amhers~~;.;ii!,e:,~f~r;::~!~!::.,~l!!~r~g!~n~J~~iAiS3iiit;. .. iiiiii:·:.-.·.-::::.::::::::::::::: 
Bethel. Canaan, Meriden. and Windsor. Conn.: Extensions and Improvements to water·supply 

systelllll. 
Brattleboro. Vt.: Wate .... supply e.tensions •••••••••• : •••• , •••••••••••••••••••••••••••••••.••.••.••• 
Cavendish. Vt.: Wate .... supply system lor Proctorsvllle Vlllage ••••.•••••••••••••••••••••••••••••••. 
Colchester. East Hampton. and Plymouth. Conn.: Water·supply systems •••••••..•••.•••••••••••. 
East LongmeadO~ Mass.: Water-eystem extensions ••••••••••••••••••••••••••••••••••••••••••••••• 

g~I~~d~v"ti.:Wa~!~~~~~I~~YSiAim:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Lanesboro and Templeton. Mass.: Water·supply systems •••••••••••••••••.•••.•••••••••••••••••••• 
Lyndonville. Vt.: Additions and Improvements to water system •••••••••••......•••.•••••••.•••... 
New Britain. Conn.: New wate .... treatment works ••••••••••••••••••••••••••••••••••••••••••••••••• 
North Haverhill. N. H.: Water-supply system ••••••••••••••••••••••••••.•••.•.•••••••••••••••••••• 
North Stratford. N. H.: New water mains ••••••••••••••••••••.••..••••••••••••.••••••••••••••••••• 
North Swanzey. N. H.: Wate .... supply extension from Xeene. N. H .• system ••••••••••••••••••••••• 
Rochester. Sharon. and Tunbridge. Vt.: Water supply and improvements ••••••••••••••••••••••••• 
St. Johnsbury. Vt.: Filtration plant and wate .... supply extensions •••••••••••••••••••••••••••••••••• 
South Hadley. Mass.: Water·suppl~ additions and improvements ••••••••••••••••••••••••••••••••• 
West Stockbridge, Mass.: Complete new water system ••••••••••••••••••••.•••••.••••••••••••••••• 
Whately. Mass.: Water-supply system. Including reservoir and distribution system ••••••••••••••• 

$225.000 
950,000 
100.000 
600,000 
120.000 

345.000 
270.000 
325,000 
210,000 
400.000 
40,000 

~~:~ 
2, 180. 000 

1,700.000 
379,000 

200,000 

20,000 

2.000,000 

176,000 
1.435.000 

314.000 
1,700.000 
3,300.000 

200,000 
500,000 
120,000 
267,000 
200.000 
185.000 
267,000 
40.000 
52.000 

240,000 
120.000 

1.400,000 
318, 000 
420,000 

2,000,000 
1.100,000 

285,000 

250,000 
150,000 
46,000 

309.000 

218,000 
50,000 

300,000 
39,000 
30,000 
35.000 

175.000 
30,000 

599,000 
49.000 
24,000 
30.000 

300,000 
108.000 
98.000 
93,000 

130,000 

Preliminary plans made. 
Preliminary plans made and land purchased. 
Preliminary study made. 
Preliminary plans made. 

Do. 

Preliminary studies made. 
Preliminary plans made. 
Plans being prepared. 
Preliminary study made. 

Do. 
Do. 

Preliminary plan made. 
Do. 
Do. 

Plans completed. 
Preliminary study made. 

Cost given is lor flrst 2 years. Additional needed 
to complete, $50.000. Authorized by Congress. 

Sum needed to complete. Authorized by Congress. 

Cost estimate rough and preliminary. 

Preliminary plans made. 
Preliminary study made. 
Cost estimate rough and preliminary. 
Preliminary plans made. 

Cost estimate rough and preliminary. 

Preliminary plans made. 

Do. 
Do. 

Do. 

Cost estimate rough and preliminary. 

Do. 

Preliminary plans made. 

Cost estimate rough and preliminary. 
Preliminary plans made. 

Cost estimate is rough and preliminary 

Preliminary plans made. 
Do. 
Do. 
Do. 

Cost estimate rough and preliminary. 
Preliminary study made. 
Preliminary plans made. 

Do. 

GROUP B-FOR DEFERRED CONSTRUOTION 

Maine Rivers:. 
NaDiaalion: 
pou~T.:::rton. N. H.: Construction of jetties and dredging of Rye Barbor •...•....•..•••.•••.••••.•••• 

WaI~~~~~~d. Maine: Sewage·treatment plant •••••••.••••••••••••••••••••....•...••••••••••••••••• 

Bangor. Maine: Waterworks improvements •••••••••...•••••••..••••.....•...•...••••••••••••••••. 
M.rrlm~~~iS. Maine: New water supply •••••••••••••••••••••••.•..••.•.•.•••••••.••.•.•.•••••.••••••••.. 

PoUutlo,,: 
Ayer. Billerica. and North Andover. Mass.: Sewer system extensions and improvements ••••••••.. 

Water 8Ulllllv: 
A~er (Fort Devpns). Billerica. Concord. Hudson. Marlboro. Maynard. and North Andover, Mass.: 

Extensions and improvements to water-eupply systems. 
Eastern Massachusetts: 

Mlltellaneous: 
Nav:':l!~m. Mass.: Dam and sluiceway ••••••••••••..•••.•••.•..••••••••••••••••••••••••••••••••••••• 

Boston. Chatbam, Dorchester, East Boston. Fairhaven. G1oucester.Manchester. Marlon, Marsh· 
field, Nantucket. Orient Heights. Plymouth, Quincy. Revere. South Boston. Tisbury. Truro. and 
Winthrop. Mass.: Dredging projects. 

$202, 000 Plans and survey made. 

100,000 Oonstruction should await completion of stndy. 

235.000 Preliminary study made. 
226,000 Do. 

I 
386, 000 Cost estimates rough and prelfmlnar;y. 

765,000 Do. 

35, 000 Plans partially prepared. 

1,631.000 
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New England Project List-Continued 

DraiDage basiD aDd project deseriptioD I Estimated oost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-CoDtiDued 

Eastern Massaebusetts-CoDtiDued. 
NaDigotion-Continued. 

Boston, Mass.: Dredging harbor along Atlantic Avenue waterfront _______________________________ _ 
Boston. Mass.: Removal of ledge in chaDnel to pier no. 15 of the Commonwealtb of Massachusetts __ _ 
EdgartowD, Mass.: DredglDg chanDeL ___________________________________________________________ _ 
Saugus, Mass.: Dredging Saugus River. _________________________________________________ . _______ _ 
Scituate, Mass.: Dredging Scituate Harbor _______________________________________________________ _ 

Polluli"'" 

!~~t::~:: ~=~ri~:~e\!;r:~::~ :c:i~!e~ii:1~~:~e~e;:,r~~~~~~~~-an;fwaitiiaml-Mass.:-
Extensions and improvements to sewer systems. 

Boston, Mass.: Sewage-treatment works at the main outfalls Into Boston Harbor. ________________ _ 
Boston, Mass.: New reservoir to improve sanitary conditions in Charles River Valley ____________ _ 
BGSton, Mass.: EDlargemeD~ of culverts at outlet of Spot PODd aDd improvemeDt of Spot PODd 

Brook. 
Boston, Mass.: Relicf sewers aDd pumpiDg StatlOD for North MetropolitaD District at East BostoD 

aDd Deer ls18D<I. 
Boston, Mass.: Reconstruction aDd relief sewer (or Alewile Brook sectloD o( North MetropoliteD 

Distri.t. 
BostoD, Mass.: Relief sowers aDd appurtenaDt works (or metropolitaD area _________________________ _ 
Boston, Mass.: ReUe( sewer (or Charles River Vailey ________ ... ____________________________________ _ 
BostoD, Mass.: DredglDg of Mystic River to improve saDitary ooDditioDs _________________________ _ 
Braintree, Canton, Dedbam, Milton, Needham, Norwood, Quincy, Stoughton, and Walpole, 

Mass.: Extensions and improvements to sewer systems. 
Cambridge. Mass.: Relie(sewer and additional pumps for metropolitan oommission ______________ _ 
Charlestown, Mass.: Extension to main discharge sewer system (or metropolitan commission _____ _ 
Gloucester, Lynn, Marblehead, Salem, and Swampscott, Mass.: Extensions to sewer and storm 

drainage systems. Hull, Mass.: Sewer system and sewage treatmeDt plaut ___________________________________________ _ 
Malden, Mass.: Relief sewer for Malden River ________________ ..... _________________________________ _ 
WiDcbester, Mass.: DredgiDg upper Mystic Lake _________________________________________________ _ 

Water ,apply: BourDe, Mass.: Water-supply system _____________________________________________________________ _ 
Lynn, Mass.: New reservoir to supplement present system ________________________________________ _ ,,7eston, Mass.: Extenf1iions to waterworks system _____________ .. ____ .. _________________________ . ___ _ 

Thames-BlackstoDe-TauDtoD: 
Flood tonlrot: 

BlackstoDe, Millville, BDd Uxbridge, BlackstoDe River, Mass.: ChauDel improvemeDL. _________ _ 

Uxbridge, Mass.: RecoDStructioD of Rioe City Dam ______________________________________________ _ 
Navigation: 

New LODdon, CODD.: DredgiDg a straight chauDel to State pier ___________________________________ _ 
PoUulion: 

AbiDgtOD, EastoD, Mansfield, aDd WhitmaD, Mass.: Sewer systems aDd sewage treatment plaDts 
for village centers. 

CoveDtry, JohDston, Warwick. aDd West Worwick, R. I.: Iuitial coustructiOD o( sewers aDd sewage
treatmeDt plaDts. 

WaitT wpplV: 

~.:~gg:;~'l:;1,;:: ~~f!~~::~~;t:;s~~r.E~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Connecticut-Housatonic: 

Dra~g~~~eadow. Mass.: Drainagecbannel to Connecticut River-cleaning and extending ... ___________ _ 
Erosion: Brattleboro, Vt.: Flood wall to protect iDdustrial property _______________________________________ _ 

CODDecticut River: Rlprap for protection o( baDks at Agawam, Hadley, Hatfield, Holyoke, MOD
tegue, NortbamptoD, Northfield, SUDderlaDd, aDd Whately, Mass. Hartford, Vt_: ProtectioD of baDks of White River agaiust erosioD ________________________________ _ 

Floof;::~~:bam, Mass.; CaveDdish Towusbip, Vt.; ClaremoDt, N. H.; East HaveD aud Gayesville, 
Vt.; Grantham, N. H.; Groton, Vt.; Huntington and ~ydeville, Mass.; Londonderry, Ludlow, 
LyndoDville, NewfaDe, Nortb LaDdgrove, Nor~h SprIDgfield, aud Raudolph Tow~blp, Vt.; 
RoyalstoD aDd WiDcbeDdoD, Mass.; South CorlDth, South. Randolpb, Soutb TOD~lIdge, aud 
Thetford Towuship, Vt.; aud West CauaaD, N. H.: ReserVOllS for 1I00d coDtrolaud liver regula
tion. 

PoUullon: Bethlebem, N_ H.: Sewer system exteUSiODS _______________________________________________ --------
St. JohDsbury, Vt_: Storm sewers __________________________________________________ ----------------

Water ""ppIV: .. 
Pittsfield, Mass.: Water maID exteuslous __ ------------------------------------ .- .-----------------

$155,000 
100,000 

45,000 
350,000 
350,000 

290,000 
2,480,000 

16,000,000 
242,000 
160,000 

3,970,000 

705,000 

26,000,000 
1,000,000 
1,075,000 
2,661,000 

2, 427,000 
420,000 

3,523,000 

2, 200,000 
675,000 
30,000 

FiDal check survey Deeded. 
Final check survey needed, preliminary plans 

made. 
Surveys aud plODS prepared. 
Survey and estimates made. 
PrelimiDary plaus made. 

~~~~~~npf~ ':~e~y-
Investigation now under way. 
ConsLmction plans not ready. 

Do. 

Do. 

Do. 

To be ooDstructed alter oompleUoD of study project, 
Construction plans not ready. 

Do. 
PrelimiDary plans made. 

ConstructioD plaus Dot ready. 
Do. 

PrelimiDary plaus made. 

COD,tructiOD plaDs Dot ready_ 
Do. 

PlaDs partially prepared. 

66.000 PrelimlDary plaDs ready. LegislatioD required. 
3, 000. OOC Cost estimate rougb aud prelimiDary. 

100.000 PrelimiDary oost estimates made. 

430,000 AllotmeDt for project made. Start of project await
ing action of towns involved. 

200,000 Dam weakened by Marcb 1936110od. 

16,000 Surveys oompleted. 

I, 500, 000 Further study Deeded. 

1, 500, 000 Cost estimate rough and preliminary. 

500, 000 Further study Deeded. 
100,000 Do. 

60,000 

213,000 
290,000 

45,000 

25,328,000 

100,000 
33,000 

75,000 

PrelimiDary plaDs made. 
Do. 

PrelimiDary study made. Sites Dot acquired aud 
legislatioD Deeded. 



<ltiftl. ____________ _ 

DnliUlIoge Jl.~u RoUlldtiry _ ______ _ 

Sn.dy Proj«t ____________ _ 

fla,;in Wide Stutl" WI\ter Supply _ ____ _ 

BUlin Wide Stud,. Pollntiull ______ _ 

C'ollfll'UcliOJl Project. Flood Co'ilrOl HaldwlIoten __ 
SutquehaouI.!)ela'!lnU't RiYflItAlld Fiu~ ta. 
Co",tnlcIi.D Proj"'" __ __ __ _ _ • 

mown include only tbQlle Ie\l.l, 
coluttrut'tion. 
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NORTH ATLANTIC 

The North Atlantic drainage basins comprise the 
Hudson, Delaware, and Susquehanna River systems, 
and the contiguous coastal plain from Bridgeport, 
Conn., to Indian River, Del. About one-sixth of the 
entire Nation lives in this district. About two-thirds 
of this population, in turn, live in two metropolitan 
areas-New York and Philadelphia. The scope and 
urgency of the principal water problems, those of water 
supply and pollution, result from the size and nature 
of these great urban concentrations. 

New York City and its urban satellites, particularly 
the municipalities in northern New Jersey, face imme
diate expenditures on new and additional water sup
plies that will exceed $300,000,000. Philadelphia and 
its neighboring communities will soon take steps in the 
same direction. The additional water supplies for 
both groups of cities will come from the Delaware 
River system, a fact that indicates the wisdom of rating 
the provision of public water supplies as the highest 
use of the Delaware River tributaries. The experience 
of these cities should serve as a warning, it may be 
noted, to other cities and groups of cities to look years 
ahead and provide themselves with potential water 

. supplies to care for future needs. For this purpose, 
comprehensive investigations of both underground and 
surface water resources are essential. For the purpose 
of utilizing these resources when need arises, plans 
should be formulated now for cooperation through 
interconnection of systems and the formation of metro
politan water districts. 

Hardly second to water-supply requirements in these 
metropolitan areas is the intolerable situation caused 
by excessive pollution of their surface waters. An 
Interstate Sanitation Commission has been formed to 
promulgate standards and find solutio~}.s f?r the pollu
tion problems of the coastal area centermg m New York 
City. Here about $100,000,000 must be spent to pro
tect health shipping, recreation, and shellfish. The 
recently fo;med Interstate Commissio? on the De.law,are 
has adopted pollution abatement as It~ first o~JectIve. 
This involves sewage treatment at Pluladelphla, both 
for the city itself and for surrounding communities in 
Pennsylvania and New J~rsey. .. . 

Abatement of industrIal pollutlOn 15 progressmg 
slowly through cooperative action of the industries 
with State and Federal agencies. Pollution from 
mines particularly concerns this district because the 
anthracite coal fields lie entirely in the Delaware and 
Susquehanna basins. Culm waste and acid m~ne 
waters afford a field for research that may proVlde 
beneficial byproducts. 

The great metropolitan areas are not the only of
fenders with respect to pollution. Many other cities and 
towns are allowing untreated sewage to enter streams 
of the district, while still others have most inadequate 
and unsanitary facilities. At many places, untreated 
sewage enters streams used· at lower points for water 
supply, bathing, and fishing. While these communi
ties with few exceptions acknowledge a moral obliga
tion to treat and purify their sewage, most of them are 
unable to raise the funds for treatment works or are 
disinclined to spend money for such a purpose. 

Because of the great urban power market, hydro
electric installations have been made on various 
streams of the district, usually in conjunction with 
systems supplied largely by steam-electric power 
plants. Further development of power on these 
streams apparently can be made practicable by combin
ing it with other objectives. Large-scale storage with 
draw-down facilities not only could supplement the 
firm power of the streams during dry-weather flow, but 
also would benefit navigation and help to repel salinity 
invasion (critical on the Delaware), to dilute the emu
ents from sewage and industrial waste-treatment 
plants, and to preserve fish life. The lakes formed by 
such reservoirs would be capable of development for 
recreational purposes, and manipulation of the struc
tures to conserve water would make them a valuable 
adjunct in flood abatement. Federal funds already 
have been made available for flood-abatement studies 
in those parts of the Susquehanna and Delaware drain
aue areas which lie in southern New York and north-

o • 
ern Pennsylvania. Similar studies should be made m 
other parts of the district, with due regard to the pos
sibilities of multiservice reservoirs. 

The destructive action of water in the district is not 
restricted to the ravages of occasional floods. Almost 
every resort city on the coast of New Jersey now has 
projects for jetties and bulkh~ads to prevent be~ch 
erosion and protect property agamst the ceaseless actIon 
of waves and currents. These municipalities will be 
aided in this work by the Federal Beach Erosion 
Board. Deposition of material from anthracite mines 
in the channels of the port of Philadelphia and in .the 
Schuylkill River above Fairmont Dam also reqUIres 
immediate study. 

The ports of New York and Philadelphi~ rank first 
and second in tonnage in the country. As m the past, 
concentration of commerce at these ports makes the 
improvement of their commercial waterways and har
bors a matter of almost constant concern. 
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16 National Resources Oommittee 

North Atlantic Project List 

Draln .. ge basin .. nd project descrlptiDn I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1. Inyestigation ProJeeta 
Hudson: 

Mi.c.lIaneom: 
Lower Hudson River Basin, New York .. nd New 1ersey: Study lor coordin .. ted development 01 

water resources, including water supply, 1I00d control, pollution abatement, water power, .. nd 
recreation. 

Mohawk River Basin, N. Y.: Stud" lor development 01 water resources including 1I00d protection, 
erosion control, and multiservice ",ervoirs. 

Upper Hudson River Basin Including Hoosio River In New York, Massachusetts, and Vermont: 
Study lor development 01 water resources, Including 1I00d protection, erosion control, and multi· 
service reservoirs. 

New Jersey·New York Coast: 
Pollutioro: 

Hudson County, N. 1.: Study 01 Intercepting sewers and sewage treatment problems _________ : ___ _ 
Wat ... IUppl,: 

Study 01 Interconnections to existing water-supply systems In northern New 1ersey metropolitan 
district to provide lor proper distribution 01 available supplies and to devise method ol .. dminis
tr .. tive control. 

Delaw .. re: 
Wal ... 1U1'1'I,: 

Northeastern New lersey municipalities: Study olluture w .. ter supply, Including conslder .. tion 01 
proposed Tock's Isl .. nd Reservoir .. nd other sources. 

Philadelphl .. , P ... : Study oftuture w .. ter supply, including consider .. tion 01 proposed Tock's Island 
Reservoir .. nd other sources. 

sus~th,:'/~:~: 
Study to determine methods 01 eliminating mine wastes from the Susquehann .. and Del .. ware Rivers 

and tributaries, thereby removing existing pollution. 
Wat ... IUpplp: 

Study to determine the future water supply needs lor all municipalities over 25,000 population 
throughout the hasin Including advis .. hility 01 creating .. metropolitan w .. ter-supply project lor 
Harrisburg. P .... and Vicinity. 

2. Constrnction ProJeetll 
Hudson: 

Flood control: 
North Adsms, Mass.: Clearing 01 ch .. nnel and construction of drift barriers In the Hoosic River 

.. bove the city lor 1I00d control. 
Narioati"': 

Great Lues to Hudson River W .. terw .. y. N_ Y.: Deepening and wldeulng New York St .. te Barge 
Canal from the Hudson River to Oswego on Lue Ontario. 

Rondout, N. Y.: Deepening n .. vig .. tion channel in harhor ________________________________________ _ 
Pollution: Adams, Mass.: Sewage treatment plant and trunk sewer extension _______________________________ _ 

8~~!~~~:y~:~:~:i!~:~:E~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~=~~':'~~N~ y:; -~::.,:::~=!'!'~r~r~::.'_~: :::::::: :::::: ::::::: :::::::::::::::::: :::: ::::::::: Hudson, N. Y.: Sewage treatment pl .. nt __________________________________________________________ _ 
Menands, N. Y.: Sewage treatment pl .. nt ________________________________________________________ _ 
Middletown, N. Y.: Sewage treatment (secondary) plant _________________________________________ _ 
Mobawk, N. Y.: Sewage treatment plant _________________________________________________________ _ 
Pleasantville, N. Y.: Sewage ""atment plant ______________________________________________________ _ 
Schenectady, N. Y.: Improvement to sewage treatment plant. ___________________________________ _ 

~~~:·N~y~;:S~:.~a;:~~U;~ttpf!~t~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
W!;t'p~ini:k~e.;.~~er:~~~~n,!t~:::~-pia;;t::::::::::::::::::::::::::::::::::::::::::::::::::::::: Williamstown, Mass.: Trunk sewer and sewage treatment plant __________________________________ _ 
Whitesboro, N. Y.: Sewage treatment plant ______________________________________________________ _ 

Waf1l:~'K{ass.: ReservoIr lor lire dlstrlct __________________________________________________________ _ 
Glens Falls, N. Y.: Water treatment plant _______________________________________________________ . 
Indian Lake, N. Y.: Water supply system ________________________________________________________ _ 
Schenectady, N. Y.: Additional water supply ____________________________________________________ _ 

New lersey-New York Coast: 
Drainaoe: 

Hudson County, N.l.: Drainage of 90,000 aores of marshland for mosquito extermlnation _________ . 
Er.,ion (coa.t.I): Avon, N.l.: Beach erosion control by Jetties and bulkheads ______________________________________ _ 

Belmar, N.l.: Beach erosion control by jetties and bulkheads ____________________________________ _ 
Bradley Beach, N.l.: Beach erosion control by jetties and hulkheads _____________________________ _ 
Deal, N.l.: Beach erosion control by jetties and bulkheads _______________________________________ _ 

FIOo~~!~nch, N_l.: Beach erosion control by Jetties and hulkheads ____________________ , _________ " 

Ciliton, N.l.: Improvement of Weasel Brook channel lor 1I00d protectlon ________________________ _ 
Middlesex, Somerset, and Union Counties, N. 1.: Channel Improvements of Green and Stony 

Brooks for llood control. 
Paterson, N. J.: Channel improvements on Passaic River from Great Falls to Newark Bay _______ _ 

Narioatlon: , Barnagat Inlet, N_ I.: Dredging navigation channel _______________________________________________ _ 
Mamaroneck. N. Y.: Dredging n .. vigation anchorage in west basin of harbor _____________________ _ 
New York, N. Y.: Dredging 01 Bay Ridge and Red Hook Channels ______________________________ _ 
New York, N. Y.: Dredging of anchorage .. t Red Hook Fl .. ts _____________________________________ _ 

New York, N. Y.: Deepening of Buttermilk ChanneL ____________________________________________ _ 
New York, N. Y.: ChaDnel deepening 01 New York-New Jersey channels, from point near Sandy 

HOOk
el 

through Gedney and Bayside Channels, Lower New York B .. y, Rariten Bay, and Staten 
N~~or~~~~~~: '{Q~nfn~w.I.::lyHudson River ___________________________________________ _ 
New York, N. Y.: Str .. lghtening channel of Harlem River ________________________________________ _ 

Port Chester, N. Y.: Remove Isolated rock shoals _________________________________ . ______________ _ 

$100,000 

25,060 

25,000 

50,000 

75,000 

40, 000 Preliminary study made. 

60,000 Do. 

25,000 

75,000 

66,000 

15,000,000 

15,000 

155.000 
150.000 
178.000 
500,000 
77,000 

230,000 
250,000 
35.000 

210.000 
'n.ooo 
70.000 

170. 000 
95,000 

1,500.000 
1,160.000 

49,000 
100.000 
16Q, 000 

200,000 
175.000 

60,000 
200, 000 

169,000 

82,000 
105.000 
160.000 
320.000 
670,000 

Plans not ready. Authorized by Congress. 

Under construction. Cost given is ror next 2 years. 
Additional needed to complete. $2,165,000. Au
thorized by Congress. 

Survey completed. Authorized by Congress. 

Preliminary pla08 completed. 
Plans completed. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Rough estimate. 
Plans completed. . . 

'Do. 

Do. 

Survey heing made. 

Preliminary plans completed. 
Preliminary plans prepared. 
Plans prepared. 

Do. 
Survey and preliminary plans completed. 

205. 000 Plans completed. 
350,000 

6,000,000 Including cost of study of storage reservoir and 
mosquito elimination between Great Falls and 

.' Little Falls. 

533,000 
53,000 

120,000 
2, (31, 000 

783,000 
10,000,000 

257,000 
200,000 

12,000 

Authorized by Congress. 
Do. 

Sum needed to complete. Authorized by Congress. 
Under construction. Cost given is for next 2 years. 

Additional needed to complete. $624,000. Au
thorized by Congress. 

Survey completed. 
Under ~nstruction. Cost given is for next 2 years. 

AdditloDal needed to complete, $12,119,000. Au
thorized by Con!\f8SS. 

Som needed to complete. Authorized by Congress. 
Under construction. Cost given is for next 2 years. 

Additional needed to complete, $300,000. Au
thorized by Congress. 

Survey completed. Authorized by Congress. 
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North Atlantic Project List-Continued 

Drainage basin and proj.ct description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGA.TION OR CONSTRUCTION-Continued 

2. Construction Projects-Continued 

New Jersey·New York Coast-Contlnned. 
PoUuti"", 

Dari ..... Rowayton and Westport. Conn.: Sewage treatment plants ••.•.... _______ • ______ • _______ _ 
FI.mmgton. Hawthorne. Sea Girt. Sea lsi. City. and Westwood. N. J.: Sewer system and/or sew· 

age treatment plants. 
Fort Lee. N. J.: R.placem.nt of combin.d sewer outfall to Hudson River _____________ . ________ ... 

~~:rJ:~·~i~·~~;"!';:t!:"!nd-sew8g.-treat;;,,;iiIpi.iic:::::::::::::::::::::::::::::::::::: 
N.w York. N. Y.: S.wag. treatm.nt plant at Tallmans Island __________________ ._ ...... ______ .. __ 

~:: i~~~;~: i:; ~::::: ::::~~ g::~~~~~~_~~_~~~:::::::::::::::::::::::::::::::::::::::: 
Ocean Townsbip. N.I.: Sewer system and sewage treatment (partial) plant~ _______________ . _____ . 
Raritan, N. J.: Interceptor sewers and sewage t.reatment plant_ ... ________________________________ _ 
Somerville, N.I.: Interceptor sewers and sewage treatment plant _________________________________ _ 
South PlainO.ld. N. 1.: S.w.r system and sewage treatm.nt plant ________________________________ . 

~:A~; ~~r:':n~N~~.~~v:;:a:s~.:::t:'!r';i:~t~-~t~~~:~~~~~~~~~~:::::::::::::::::::::::::: 
~:''f~a'':. ~·a~: .J.Xr~~!:f sS;:c:~":.~~_-:::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Wat~:~~~~~g •• N.I.: Intercepting sewers and sewage treatment plant __________________ : ___________ _ 

Bunnval. or Chimney Rock. N.l.: Dam. aqueducts. aerators. OItratlon plant. and distribution 
systems for water supply to nortbeastern N.w 1.rsey communities_ 

Bayvill •• N. Y.; Chester and Long Branch. N.I.; and Northport. N. Y.: WatersupplysystemB ____ _ 

~::r:o~s~",:'ddila;I..~o:._:~~N~~~ W!:.,~siiiij,iy-iiiiiiriiv.;;,.iitS_-::==::=:::::::::=:::::::::::::::: J.rsey City. N.I.: Rebabilitation of 72-inch water main __________________________________________ _ 
Lincoln Park. N.I.: Waterworks system _________________________________________________________ _ 

~:'W~?Ii. ~~lr~a~~o~ ~~~~~~~_~~~~!:..::::::::::::::::::::::::::::::::::::::::::::: Wanaque, N. 1.: N.w water supply __________________________ . ___________________________________ _ 
Delaware: 

Flood .... trol: _ 
R;~~3:~~~rs in headwaters of Susquehanna aud Delaware Rivers and Finger Lakes region for 

Naoigation: _ 
Big Timber Creek. N.J.: Dredging cbannel 10 r.et deep and 60 leet wid. ____________________________ _ 
Ch .... peak. and Delaware Canal: Dredging cbann.1 to a depth of Z1 feet. _________________________ _ 
Mantua Creek. N. J.: Dredging chann.IIO to 12 feet deep. 60 to lOll reet wid. ________________________ _ 
Maurice River. N.l.: Dredge channel 8 re.t de.p and 150 feet wid. _______________________________ . 

Polluti"", 
A bington TownshiP. Pa.: S.wer system. pumping stations. and complete sewage treatment plant-
Birdsboro, Pa.: Sewer system and first stage sewage treatment plant_ ... __ ... _____ .. _________________ _ 
Brooklawn. N.I.: Reconstruction ofsewag. tr.atm.nt pJant------------------------------_______ _ 
Camd.n. N. 1.: 2 Orst stage sewage treatm.nt plants. ____________________________________________ _ 
Chester. Po.: First stag. sewage treatm.nt plant----------------------------------------_--------
Delaware and Montgomery Counties. Pa.: District sew.r system and sewage treatment plants to 

serve 27 communities. 
Flor.Dl .... N. 1_: Sew.r sYl'tem and sewage treatment plant ______________________________ .---------
Haddon TownsblP. N.I.: Sewage treatm.nt plant--------------_----------------------------------
HatOold. Pa.: Sewer system and sewage treatm.nt plant-_--------------------------- _____________ _ 
Hav.rford and Radnor Townships. Pa.: S.wag. treatm.nt plant lor complete treatm.nt _________ _ 
Lamhertville. N. J.: S.wag. treatment plant--------------------------------------------------___ _ 
Lansdale, Pa.: Sewer constmctioD ________________________________________________________________ _ 
Philadelphia, Pa.: Sewer system; interceptors and 2 first stage sewage treatment plants and exten-

sion of existing plant. Port J.rvis. N. Y.: S.wag. treatm.nt plant for complete treatment _______________________________ _ 
Rose Vall.y. Pa.: S.wage treatm.nt planL------.-------,------------------------------------------1 Soud.rton. Pa.: Sewer system and sewage pumping statlon _______________________________________ _ 

Water oupplV: 

!~~,;.~·k IVJ~:t~~~~~pfr.~~iii::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Bordentown. N. J.: Water supply coller.ting system _______________________________________________ _ 
Camd.n. N. I.: W.lls and water mains _________________________________________________ -----------
Cl.menton. N. J.: Extension and r.pairs to waterworks system. __________________________________ _ 

g~~~ot;'~· j:j:: V:: 'X~~i1Fo~ai!.':l.~~~~fy;reseiv;,liso.;-Ne-v.r.li.-k-Rlv.r;-E8St-Bi8ii;;b.-iii-Deia:· 
ware and Rondout Creek (Hudson Basin) with Interconnecting aqu.ducts and appurtenant struc-

P~tl~';IPhia. Pa.: Water ~upl?lY impr~vements in .• xlstll!g OIter plants. pumpIng stations and dis
tribution system, including installatIOn of pumPing maIDS. Pine Hill. N. J.: Water supply system _______________________ • _________________________ ------------

Susquehanna: 

Fl~~~~d~~g dams in headwaters of Susqu.hanna and Delaware Rivers and Finger Lakes region lor 
1I0od control. 

Kingston and Edwardsville, Pa.: Levees on North Branch of Susquehanna River for 1I00d protec

s~~":~ry. Pa.: Levee on Susqu.hanna Riv.r lor lIood protectlon----------------------------------
Wilkes-Barre and Hanover Townsbip. Luzerne County. Pa.: Levees on Nortb Branch or Susqu.· 

hanna River lor 1I0od protection-

POU'tfl':~~a, Pa.: Sewage treatm.nt plant----------_----------------------_--------------------------
B.dford. Pa.: Sew.r system and seWag~ treatm.nt plant------------------------------------------
Binghamton. Endicott. and Johnson City. N. Y.: S.wage treatm.nt plants.----------------------
Borough of State Colleg •• Pa.: S.wage tr.atm.nt planL------------------------------------------. Clarks Summit. Pa.: S.wer systam and sewage treatm.nt plant __________________________________ . 
Elmira. N. Y.: Intercepting sewers and sewage treatment plant----------------------------------. 

$625.000 Projects proposed. 
184.000 

100.000 
684,000 
551.000 

7.155,000 
3.888,000 

74, 310. 000 

lOll, 000 
264,000 
211.000 
387.000 
396.000 

1.768.000 
111.000 
51.000 

180, 000 

4.7,000,000 

189.000 
56,000 

419,000 
651.000 
241.000 
73.000 
65.000 
18,000 

See remarks. 

38,000 
5,893.000 

25.000 
65.000 

1.400.000 
300.000 
86.000 

3.000.000 
600.000 

6,000.000 

140.000 
48,000 

1M. 000 
328, 000 
229.000 
100.000 

25, 000. 000 

300. 000 
37.000 

150. 000 

60.000 
45.000 
26,000 

810.000 
42,000 
55.000 

272, 687. 000 

3.130. 000 

Plans completed. 
Preliminary plans prepared. 

Plans completed. 
Plans being prepared. 
Pr.liminary plans mad.. To compl.", III-year 

program. 
Plans prepared. 

Do. 
Do. 

Plans completed. 
Plans prepared. 

Plans complet.d. 
Plans prepared. 

Do. 

PI-e1imlnary studies completed. 

Plans compl.ted. 
Preliminary plans prepared. 

Do. 
Sketcb plans in pr.paratlon. 
Plans pr.pared. 
Plans completed. 

Do. 
Do. 

Estimated cost of reservoirs In D.laware Basin 
Included in Susqu.banna Basin project. 

Sur\"8y eompl.te. Authorized by Congress. 
Sum needed to compl.te. Authoriled by Congress. 

Do. 
Cost to complete. Authorized by Congress. 

Plans completed. 
Pr.liminary plans made. 
Surv.y being made. 
Preliminary plans and estimates made. 

Do. 
Plans completed. 

Do. 
Sketcb plans in preparation. 
Preliminary plans macie. 
Plans completed. 

Do. 
Compreb.nsiv. plan made. 
Preliminary plans and estimates mad •• 

PreHmlnary plans made. 
Plans completed. 

Do. 

Do. 
Sketcb plans prepared. 
Plans in preparation. 
Plans compl.ted. 

Do. 
Do. 

Plans compl.ted. 01 the estimated-cost. $17.500.000 
bas been appropriated by N.w York City. con
struction to extend ov.r 8 to 10 years. 

Plans compl.ted. 

150. 000 Plans prepar.d. 

31.516.000 Cost to complet. as autboriz.d by Congress. 
Plans being prepared. Includes estimated cost 
of land. $6.930.000. 

226, 000 Authorized by Congress. 

109.000 Authorized hy Congress. Plans being prepared. 
281. 000 Autborized by Congress. 

1.250. 000 
170. 000 Plans compl.ted. 

I. ROO. 000 
121.000 Do. 
391.000 Do. 
900.000 
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North Atlantic Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION 

.Hudson: 
Flood control: 

Chain Lakas, Hamilton County, N, Y.: Dam and raservoir on Cedar River lor llood and low-Ilow 
control. 

Wasbington County, N, Y.: Sbushan Dam and Reservoir on Batten KUl lor lIood and low-Ilow 
control. 

PoUuliotl: 

!tt=d~~ti!i.;;:: g:;::f~,t~:!:~~t~~\d,-piiDi;DObb9-F;;rrY;-Eii';iiviile.-Flsiikili;-Monroe;-
New Paltz, Valatie, N. Y.: Sewage treatment plants. 

BenningtonJ Vt.; Fonda, Fort Plain, Green Island, Greenwich, Hoosick Falls, Salem, Schuyler-
ville, St. Johnsville, and Waterlord, N. Y.: Sewage treatment plants. 

Camhridge, N. Y.: Sewage treatment plant _______________________________________________________ _ 
Olens Falls, N. YI: Sewage treatment plant ___________________________________________________ : __ _ 
Haverstraw, N. Y.: Sewage treatment plant _____________________________________________________ __ 

~~:~:'}~~SN~y~·~::::::t=.:.'!':f~r~~t--------:::::::::::::::::::::::::::::::::::::::::::::::: 

~~~:?Z~i::~i~~El:.~~:r:~~~:t:_~~:::::::::::::::::::::::::::::::::::::::::::::::::: 
~a~m~~~l~~:,:7i!EL~~itrl:t~~:::::::=:==::=:===::======:::=:=::=:=::===============: Poughkoepsie, N. Y.: Sewage treatment plant ___________________________________________________ __ 
Rensselaer, N. Y.: Sewage treatment plant. ______________________________________________________ _ 
Rhineheck, N_ Y.: Sewage treatment plant ______________________________________________________ __ 
Stillwater, N. Y.: Sewage treatment plant _______________________________________________________ __ 
Warwick, N. Y.: Sewage treatment plant ________________________________________________________ __ 
Watervliet, N_ Y.: Sewage treatment plant ______________________________________________________ __ 

Water IUppl,: 

~~~?e~.~.~Xd~:ie:~;{:'!:~~~g~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: West Point, N. Y.: Military Academy water supply ____________________________________________ __ 
New Jersey-New York Coast: 

Drai7lllq': 
Bergen County, N. J.: Cleaning and regrading brooks to improve drainage lor mosquito eliminatlon_ 

Narigalio,,: 
Atlantic, Cape May, and Ocean Countias, N. 1.: Redredging 01 Inland waterways lor navigatlon __ 
Mlddlasex and Monmouth Countias, N. J.: Dredging obannel 01 Shrewsbury River and construc

tion 01 yacht hasin in Raritsn Bay. 
Perth Amboy, N. J.: Dredging navigation channel in Raritan Rlver _____________________________ __ 
Point Pleasant, N.l.: Protective bulkheads lor navigation ______________________________________ __ 

Pollulio,,: 
Long Branch, N.J.: Intercepting sewer, pumping station and lorce main ________________________ __ 
Sloatsburg, N. Y.: Sewage treatment plant _______________________________________________________ _ 

Water IUpplV: Butler, N.l.: Dam lor water supply ________________________________ • ____________________________ __ 
0088n Beach, N. Y.: Improvements to water supply _______________ ~ ____________________________ __ 

Mi.cella" • ...,: 
Rockaway Township, N.l.: Dam lor third naval district, Lake Denmark _______________________ __ 

Delaware: 
Flood co,,'rol: 

Philadelphia, Pa.: Raise height 01 seawall and erect protective lence at Franklord ArsenaL ______ __ 
Nariqalion: 

Delanco, N.J.: Excavation 01 a cross channel ol! Delanco, N.l., 200 leet wide and 8 leet deep ____ __ 
Denni. Creek, N.l.: Dredging channel Irom deepwater In Delaware River to Dennis Creek ________ . 
Gloucestar and Salem Countias, N.I.: Dredging channels from deep watar In Delaware River into 

creeks. 
Harbor 01 Reluge, Delaware Bay: Dredge channel 15 leet deep and 300 leet wide _________________ __ 
Misplllion River, Del.: Elttension of north Jetty at moutb 01 river lor approximately 3,500 leet ____ _ 

Pollulion: 
Consbohocken, Pa.: Sewer system and flrst-stage sewage treatment plant ________________________ __ 
Delhi, N. Y.: Sewage treatment plant ____________________________________________________________ _ 
Fleiscbmans, N. Y.: Sewage treatment plant ____________________________________________________ __ 
Gloucester, N. J.: Sewer system and IIrst-stage sewage treatment plant __________________________ __ 
Hancock, N. Y.: Sewage treatment plant _________________________________________________________ _ 
Morrisville, Pa.: Sewer system and IIrst-stage sewage treatment plant ____________________________ _ 

~t~S~~~~\I~·ta:: S~:w": s~:;:~iA~:~t8ge-.ew;.ge-treatiii.;iirpi .. iit:::::::::::::::::::::::::::: . 
Spring City, Pa.: Sewer system and sewage treatment plant _____________________________________ __ 
Walton, N. Y.: Sewage treatment plant ______________ • __________________________________________ __ 

Susquehanna: 
Flood control: 

Bloomshurg, Forty Fort, lersey Shore, Lock Haven, Milton, Montgomery, Muncy, Nanticoke, 
H!i~~~?'p~~°l:~~l~ a::s:;:~!~~ts~~~erl~~ lI~d~n!~c~~"n~~~~~~I: _____________________ __ 
Williamsport, Pa.: Levees on Wast Branch 01 Susquehanna River lor lIood protsction ____________ _ York, Pa.: Retarding dams on Codorus Creek ___________________________________________________ __ 

PoUution: Canton, Pa.: Sewage treatment plant ____________________________________________________________ __ 
Cardil!, Md.: Sewer system and sewage treatment plant _________________________________________ __ 
Cherry Valley, N. Y.: Sewage treatment plant __________________________________________________ __ 
Cortland, N. Y.: Sewage treatment plant ________________________________________________________ __ 
Harrisburg, Pa.: Sewage treatment plant ________________________________________________________ __ 
Huntingdon, Pa.: Sewage treatment plant _______________________________________________________ __ 
Mount Union, Pa.: Sewage treatment plant _____________________________________________________ __ 
Nanticoke, Pa.: Sewage treatment plant __________________________________________________________ _ 
Sayre, Pa.: Sewage treatment plant ______________________________________________________________ __ 
Spring Garden Township, York (lounty, Pa.: Sewer system _____________________________________ __ 
'l'yrone. Pa.: Sewage treatment plant ____________________________________________________________ __ 
Wilkes·Barre, Pa.: Sewage treatment plant ______________________________________________________ __ 
Williamsport. Pa.: Sewage treatment plant ______________________________________________________ __ 
York, Pa.: Improvements to sewage treatment plant ____________________________________________ __ 

Water IUppl,: 
Greenwoed, Pa.: Raservoir and water supply system ____________________________________________ __ 
Lebanon. Pa.: Water filtration plant ____________________________________________________________ __ 

$1,600,000 Preliminary plans completed. 

1,397,000 Do. 

700,000 
785,000 

473,000 

105,000 
277,000 
no,ooo 
2.12,COO 
130,000 
198,000 
560,000 

Plans not completed. 

167,000 
470,000 

82,000 
340,000 
800,000 
224,000 
105,000 
120,000 
147,000 
320,000 

237,000 
80,000 

100,000 

302, 000 Survey started. 

52, 000 Surveys completed. 
80,000 Survey completed. 

267,000 Do. 
100,000 Do. 

266,000 
98,000 

246,000 
130,000 

Sketeh plans in preparation. 

40,000 Do. 

100. 000 Plans heing prepared. 

32, 000 Surveys completed. 
no, 000 Sw-vey completed. 
85,000 Do_ 

65,000 
90,000 

804,000 
100,000 
300,000 
300,000 
86,000 

375,000 
76,000 

750,000 
205,000 
210,000 

5, 891, 000 

109,000 
2, 800,000 
2, 600,000 

50,000 
25,000 
50,000 

314,000 
1,200,000 

150,000 
t20,OOO 
400,000 
160,000 
795,000 
180, 000 

1,300,000 
700.000 
150,000 

136.000 
250. 000 

Surveys completed_ Authorized hy Congress_ 
Survey completed. 

Preliminary plans made_ 

Plans complete lor system only. 

Plans completed. 
Plans being prepared. 
Investigation made, 

Plans helng prepared. Authorized hy Congrass. 

Plans prepared. Authorioed hy Cengress. 
Do .. 
Do.-



MIDDLE 

Water-supply and sewage-disposal improvements 
constitute the chief immediate steps in water-conserva
tion programs for the basins of the rivers Howing into 
the Atlantic between the Potomac River at the north 
and the Edisto River at the south. The boundary be
tween Piedmont Plateau and Coastal Plain divides 
these drainage areas into two provinces from the stand
point of water problems. Hydroelectric-power genera
tion and erosion control are outstanding problems on 
the Piedmont. On the Coastal Plain, prospective pro
grams relate in large measure to drainage for malaria. 
control and to local na.vigation improvements. In both 
provinces projects bearing on municipa.l sanitation 
overshadow other specific undertakings in number and 
present importance. 

The outstanding current need of the district is for 
sewage-treatment plants at small and medium-sized 
communities. In most basins there are towns which 
lack public water supplies, sewers, or sewage-disposal 
facilities. A few of the large urban areas-notably 
Cumberland and the suburban areas of 'Washington 
and Baltimore--require extensions of present water
supply systems. Many cotton milling and other manu
factural towns of the Piedmont have grown rapidly 
and have not made provision for sanitary disposal of 
domestic and industrial waste. During periods of low 
water How some of the streams in that section are 
heavily polluted. Stream pollution is less serious 
on the Coastal Plain because of small urban popula
tion, less irregular stream How, and greater utilization 
of underground waters for municipal supplies. At 
Beaufort, S. C., however, and at Hampton Roads, V.a., 
pollution has assumed proportions which have necessi
tated restrictions on shellfishing. A number of 
treatment plants to correct, in part, these unsanitary 
conditions are recommended in the accompanying proj
ect list. Initiation of pollution-control projects in the 
deferred priorities should, if practicable, await com
pletion of basin-wide pollution su,veys for. the entire 
district. Essential data on sources of pollutIOn, degree 
of waste dilution stream How, and the economic effects 

, h' of pollution are now lacking. Surveys of t IS type 
should be undertaken promptly and should be supple
mented later by investigations to determine the quality 
and availability of underground and surf~c~ w~t~rs 
from the standpoint of possible use by mumclpahtles. 

Although the streams of the Piedmont in the Car?
linas have been utilized extensively for hydroelectrIc 
power, large und~veloped power resources remain in 

ATLANTIC 

the Carolinas, the Virginia and Maryland section of 
the Piedmont, and the Shenandoah Valley. Additional 
installations of 300,000 kilowatts on the upper Santee 
River, 235,000 kilowatts on the Yadkin-Peedee system, 
and 1,030,000 kilowatts on the Potomac River have 
been investigated, .together with possible installations 
on the Roanoke, Meherrin, James, and minor streams. 
Doubt has been cast on the feasibility of these pro
grams because the possible market for the power to be 
generated may be absorbed by other projects under 
construction or proposed. Heretofore, the programs 
have been studied intensively only from the standpoint 
of individual drainage basins. All possible power de
vdopments in the Middle Atlantic district and con
tiguous areas should be examined in relation one to 
another, and. in relation also to competing steam-plant 
generation and to prospective markets for power. A 
comprehensive survey of this nature should precede 
construction of new power plants, and is recommended. 
No recommendation is included in this report concern
ing the Santee-Cooper Power and Navigation Project 
since that proposal has already been approved by thl" 
President and is now in litigation. 

The soils of the Piedmont generally are susceptible 
to heavy erosion under improper cropping practices. 
The resultant soil losses injure agriculture, and con
tribute in unknown degree to reservoir silting, to the 
turbidity of streams, and to clogging of small stream 
channels. Quantitative investigations of these rela
tionships between soil erosion and water utilization 
are needed. 

Malaria control through drainage is an outstanding 
public-health problem in the Carolina and Virginia 
portions of the Coastal Plain and in scattered part.'l 
of the Piedmont where heavy silting of stream chan
nels has occurred. County-wide drainage projects 
planned by the respective State boards of health are 
recommended for early execution. Projects in other 
counties where malaria causes heavy losses should be 
drawn up following further studies which would give 
due attention to the restoration or abandonment of old 
drainage systems. 

In O'enerll.l the navigation facilities of the district 
b , • 

are as well developed as warranted by transportatIOll 
requirements. Small-scale channel improvements have 
been authorized by the Congress in a number of tidal 
estuaries along the coast, chief of which are the 
Potomac and the James. 
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\ 

J.F.OF.Nll 

('iti", 

nrnillllge B\I\in BoulUliu-y' _______ ......... 

Wlltel' Plnllniug Di!ltrict ________ ..... 

Study Project ____ ______ _ • 
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Middle Atlantic Project List 

Drainage basin and project description I Esttmated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

t' pper Cbesapeake: 
I. InYestigation ProJeets 

Drainage: Comprobensive study 01 drainage problems in tbe basin __________________________________________ _ 

Pollution: 
Potom~omprobensive study 01 stream pollution problems in Ibe basin __________________________________ _ 

Drainage: Comprobensive study 01 drainage problems in Ibe basln __________________________________________ _ 

Pollution: 
Preparation of basin-wide program for pollution control in conjunction with flood control, n8viga .. 

tion, and power de~elopment. 

Wat ...... ""IV: Georgas Creek Valley, Md.: Development 01 metropolitan district lor water and sewerage ________ _ 
James: 

DTaifiage: Comprobenslve study of drainage problems in tbe basln ______ • ____________ • __________ • ___________ • 

Pollutron: 
Roanok~omprebensive study or stream pollution problems in the basin _____________ • _____ ._._. ______ • ___ _ 

Drainagt: Comprehensive study 01 drainage problems in the basin ___ • __________________________ ._. __ • ___ •••• _ 

PoIIuti ... : 
Tar_N~~prehensive study 01 stream pollution by municipal and industrial wastes in the basin ________ _ 

Drainage: 
Comprehensive study 01 drainage problems, both lor land use and mosquito controL ______________ _ 

PoilutiMl: Comprehensive study 01 stream pollution by municipal and industrial wastas. ____________________ _ 
Cape Fear: 

Drainage: Comprehensive study 01 drainage problems in the basln _________________________________________ ._. 

Pollution: 
Comprehensive study 01 stream pollution caused by municipal and Industrial wastes ________ • ____ _ 

Peedee: 
Drainage: Comprehensive study 01 drainage problems in the basln _______ • ______ • ____ • _______________________ _ 

PollutiMl: 
Comprehensive study or stream pollution by municipal and industrial wastes and soil erosion in the 

basin. 
Santee: 

Drainage: Comprobensive study 01 drainage problems in the basln_ . ________________________________________ _ 

PoIIutiMl: 
Comprehensive study 01 stream pollution by municipal and industrial wastes In the basin _______ ._ 

Edisto: 

$5, 000 c:=~~e investigation by Stata and Federal 

50, 000 For proteetion 01 oyster beds. 

8, 000 Cooperative Investigalion by State and Federal 
agencies. 

300, 000 

10,000 

5,000 

10,000 

Recommended in report of advisory committee on 
;.~~~ ~r~:~: and ondorsed by Stele deport-

Preliminary plaDS made. 

Cooperative investigation by State and Federal 
agencies. 

14,000 Do. 

15,000 

6,000 Do. 

8,000 

4,000 Do. 

5,000 Do. 

12,000 Do. 

18, 000 Do. 

16,000 Do. 

32,000 Do. 

Drainage: Basin-wide study 01 potent.ial drainage, both lor land. use and mosquito control _______________ ._.__ 6, 000 

PollutiO'fl: 
Basin·wide study 01 stream pollution-----.-----------------------------------------.----.--------

2. CoosirUction Projects 
Upper Chesapeake: 

Drainage: Baltimore, Md.: Lalayette Avenue storm drain. ____ • ________________________ • _________ • _________ _ 

N··X~~oar:;olis, Md.: Dredging channel 15 reet deep, 100 leet wide, in Severn River and Anchorage 
Basin in Opa Creek_ 

Pollution: Baltimore, Md.: Jones Fall Intercepting sewer ________________________ .-______________________ , ____ _ 
Baltimore Md.: Boston Street and Bayliss Street sewers and sewage dISPOSal lor Camp HolabIrd-__ 
Baltimore' County metropolitan district. Md.: S~wer system extension!L~ ..... _ .. ___ --------_--------
Baltimore County, Md.: Montrose School lor GIrls: Sewer system extenslOns ___ , ________________ _ 
Betterton, Chesapeake City, Church Hill, East New Market, Elkridge, Ellicott CIty, ~ampste~d. 

Manchester, Mardela Springs, Hillsboro, North East, Oxlord, PrlD ...... s Ann .... Publio LandlDg, 
Queen Anne, Queenstown, Rock Hall, Round Bay and Severna Park, St. MIChaels, and Secre· 
tary. Md.: Sewer systems and sewage treatment"plants. 

~~:~~i3g!:~d~g.;~~::~~::~ipi .. iit~=~==~===~=====~====~=========~==~==============~=======: Cambridge, Md.: Sewage treatment plant lor Eastern Shore Stele HospltaL _____________________ _ 
Cbasapeake Beach and North Beach, Md.: Sewer system and sewage treatment plant-~-----------
Chestertown, Federalsburg, and Springfield State Hospital, Md.: Sewer system extenslOn •. __ • ____ _ 

Crisfield, Md.: Sewer system extensions and sewaga treatment plant additlons ___ • _______________ _ 

~~~v~I~::~~~a::l~:..~~!~: ~~::t::::::::::::~:~::::::::::::::::::::::::::::::::::::::::::::: 
Henryton Tuberculosis Sanitorium, Maryland TramlDg School tor Colored Girls, and Rosewood, 

Md.: Sewage treatment plant additions. . 
Maryland Honse 01 Correction, Maryland Training School lor Boys, and RIdgely, Md.: Sewaga 

o=~t~rt~ ~".f.~sewer system extensions and sewage treatment plant additlons_ - .------------.-
West Annapolis, Md.: Sewer system_ - ----------------------------.---------------------------. -.-

5,000 Do. 

623,000 Plans completed. 

24, 000 Survey completed. 

2,024,000 
241,000 
750,000 

4,000 
821,000 

125,000 
105,000 
30,000 

150,000 
165,000 

Plans completed, 
Do. 

Preliminary plans made. 
Plans completed. 

Do. 
Do. 

No plans have been made. 
Plans completed lor Federalsburg and Chestertown 

only. 

1~ ~ Plans completed. 
125,000 Preliminary plans made. 
50,000 

122, 000 

250, 000 Partial plans made. 
67,000 Plans completed. 
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Middle Atlantic Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

OROUP A-FOR IMMEDIATE I!'lVESTIOATION OR CONSTRUCTION-Continued 

2. Construction Projects-Continued 

t'pper Cbesapeake-Continued. 
Water rupplV: 

Bett.rton. Cbarlotte Hall~Cbestertown, and Edg.wood Arsenal, Md.: Water supply ext.nsions __ 
Bowie, Cecilton, Cburcb tiill, Cbesapeak. City, Oalena, Ooldsboro, Hebron, Hillsboro, Mardela 

Spr;ngs, Marion, Millington, Nortb East, Prince Frederick, Queen Anne, Round Bay and 
ieverna Park, Solomons, StillPon'\- Sudlersville, Sykesvill., and Upper Marlboro, Md.: Water 
supply syst.ms. Cbesap.ak. Beacb and North B.ach, Md.: Water supply systems ____________________________ • ___ _ 

Crownsville and Ellicott City, Md.: Water supply .xtensions and flltration ______________________ _ 
Washington Suburban Sanitary District, Md.: Water supply d.velopm.nt from Patuxent River __ _ 

Potomac: 
Flood controL' Cumberland, Md.: Lev.es and diversion for lIood protection_._. _________________________________ _ 

~':,"tr:'i.r.t{~: ~.:.;V t;v~v=rla:~Ii:~~s:::::::::::::::: :::::::::::::::::: :::: :::::: ::: ::: :::::::: 
Wasbing'on, D. C.: Levees and grade raising lor lIood prot.ction _______________ • ____________ • ____ _ 

Navigation: Washington, D. C.: Deep.ning harbor channels to 24 leet _________________________ • _______________ _ 
Washington, D. C.: Potomac Riv.r waterfront ______________________________________________ • ____ _ 
Westmoreland, Va.: Nomini Creek. Dredging cbannel. _____________________________ •• __________ _ 

Pollution: Alexandria, Va.: Construction 01 sew.rs and partial treatment plant _______ • ___________ • __________ _ 
Cumberland, Md.: Sewage treatment plan!. _____________________________________________________ _ 
Falls Churcb, Va.: Sewer system and sewage treatment plan!. ___________________________________ _ 
Leesburg, Va.: Construction of sewers and complete treatment plan!. ____________________________ _ 
Staunton. Va.: Sewage treatment plant ___________________________________________________________ _ 
Wasbington Suburban Sanitary District, Md.: Anacostia River and Little Falls Branch. _____ _ 

Sewer syst.m. 
Waynesboro, Va.: Construction 01 sewers and complete sewage treatment plant ____ • _____________ _ 

Recreation: . 
Restoratlon 01 Cbesapeake '" Ohio Canal as recreational waterway and extension 01 George Wash· 

ington Memorial Parkway. 
Waler,uPfJlU: 

Adamstown, Cheltenham, Llhertytown, Keedysville, Sharpburg, Waldorf, Walkersville, lind 
Vindex, Md.: Water supply syst.ms. 

Beltsville, Md.: Nationalagricultur.·research center. Additions to present wat.rworks system __ . 
Beltsville, Md.: U. S. Bureau 01 Plant Industry. Improvement and extension 01 waterworks and 

irrigation systems. 
Buck.ystown, Kit.millersville, Lewistown, Point 01 Rocks, and Woodsboro, Md.: Water supply 

systems. 
Crabbottom, Va.: Development 01 springs and construction olmains ____ ._ •• ___ • ______________ • ___ _ 
Cresaptown, Md.: Water-supply syst.m ___________________________________ ._._ •••• _______________ _ 
Cumberland, Md.: Evitts Creek development. Additional wat.r supply ________________________ _ 
Cumb.r1and and upper Potomac River, Md.: Savage River Dam lor regulating lIow 01 Potomac 

River. 
Fairfield, Fannettsburg, Iron Springs, Marion, McKnightstown, Mont Alto, Quincy, Scotland, 

and Wellersburg, Pa.: Water·supply systems. Herndon, Va.: Water-supply system ______________________________________________________________ _ 
Kinsal., Va.: Water·suppiy system _______________________________________________________________ _ 
Luray, Va.: Construction 01 mains and d.velopment 01 n.w water supply ________________________ _ 
Marshall, Va.: Dev.lopment 01 n.w water supply ________________________________________________ _ 
Washington Suburban Sanitary District, Maryland: Great Seneca Creek water·supply development. 
Wasbington Suburban Sanitary District, Maryland: Paint Branch water·supply dev.lopment ___ _ 
Wincbester, Va.: Dev.lopm.nt 01 wat.r supply from Cedar Creek _____ .. _________________________ _ 

Lower Cb .... peak.: 
Drainagt: 

Essex, Gloucester, King and Queen, and Middlesex Counties, Va.: Cleaning 01 Dragon River to 
improve lIow and lor mosquito control. 

Flood control: 
Madison County, Va.: CI.aring river channels lor llood controL ______________________ • ______ ._. __ 

Naviuation: 
King and Queen, King William, Lancaster, Middlesex, and Northumberland Counties, Va.: Dredg

ing navigetion channels in Mattaponi River, Carters Creek, Mill Creek, and Cockrells Creek. 
Wat .... uWlu: Parksl.y, Va.: Waterworks syst.m _____________ .... _. _______ •• _______ • __________________________ ._ 

James: 
Drainage: 

Cbarles City, Cbesl4!rfl.ld, Dinwiddie (Petersburg), Goochland, Hanover (Ashland), Henrico 
(Highland Sprinl'S), James City (Williamsburg), Norfolk, Powbatan, Princess Anne, Prince Ed
ward, and Prince Oeorge Counties, Va.: Drainage lor mosquito control. 

Narigation: 
Hampton Creek and Phoebus Channels, Va.: Dredging to improve navigation _________ • _________ _ 
James River, Va.: Dredging 25-loot channel Irom Hopewell to Richmond _________________________ _ 

Richmond, Va.: James River, dredging channel above city wharl for navigation __________________ _ 
Pollution: 

Alb.marle County, Va.: Sewer system and sewage treatment plant lor Fry Springs sanitary district __ 
Campb.ll County, Va.: Partial sewage treatment plant lor Brookvill. sanitary district _______ • ___ _ Fort Monro., Va.: Sewage treatment plant _______________________________________________________ _ 
Hampton, N.wport N.ws, Norlolk. Phoebus, Portsmouth, South Norlolk, etc., Va.: Combined 

project for s.wers and sewage treatm.nt plant. Keooughtan, \'a.: S.wag. treatment plant ___ •••••• _________ • __________ • _____ • ___ ••• _._._ •• ___ • __ ._ 
Virginia Beach, Va.: Sewage treatm.nt plant _____ •• _____________________ • ______________ • ____ •• ___ _ 

w.t ... ,uwlg: 
Fort Monroe, Va.: Improvement 01 Big Bethel water supply. _______________ ••• _____ • ____________ _ 
Kecougbtsn, Va.: Ren.wal 01 water supply system __ • _______________________ • ________ • __ • ________ _ 
Windsor, Va.: Water supply syst.m_ ••• _ ••• ______________ • _______________________ • _______________ _ 

Roanoke: 
Drainage: 

B.dford, Charlotte, Dinwiddie, Greensvill., Lunenburg, M.ckl.nburg, Prince George, Princess 
P.lIlJlt.::~.' Soutbampton, and SUSSOlt Counties, Va.: County-wide drainage projects. 

Cbarlotte Court House, Va.: Sewer syst.m, and sewage treatment plant_. ___ ._ •• _________ ._. ____ _ 
Halil"" Court Bouse, Va.: S.wer syst.m and sewage treatm.nt plant __________ • ______ ._. __ • ______ _ 
Scboolfi.ld, Va.: S.wer system ___________ • __ • ____________ • ___ • _____ • ___________ ._. __ • _____________ _ 
Wav.rly, Va.: S.wer syst.m and sewage treatm.nt plant ______________________ • _________ • ______ • __ 
Roanoke County Va.: S.wer system lor Williamson Road aanitery district _________ • __ • __________ _ 

$95,000 
571,000 

100,000 No plans have been made. 
115,000 
275,000 Plans completed. 

887,000 Authorized by Congress. 
169,000 Do. 
47,000 Do. 

587,000 Do. 

173,000 
1,650,000 

10,000 

250,000 
300,000 
170,000 
140,000 
244,000 
925, 000 

100,000 

9,100,000 

Do. 
Surv.y completed. Autborized by Congress. 
Authorized by Congre.'lS. 

Preliminary r.port made. 
No detail.d plans mad •• 
Plans compl.ted. 
Pr.liminary r.port mad •• 
Plans completed. 
Preliminary plans mad •• 

Preliminary r.port made. 

Authorized by Congress in part. 

185,000 No plans made. 

90, 000 Plans not completed 
46, 000 

125,000 No plans mad •• 

9,000 
100,000 

1,000,000 
1,600,000 

Plans completed. 
Preliminary plans made. 

Do. 
Plans in preparation. 

222, 000 No plans mad •. 

68,000 
30,000 
60,000 
39,000 

650,000 
160,000 
532,000 

81,000 

7,000 

98,000 

39,000 

Preliminary plans made. 
No pisns made. 
Preliminary plans mad •. 

Do. 
Do. 
Do. 

Plans completed. 

Pr.liminary surv.y made. 

Surv.y complet.d. 

Surveys compl.ted. 

Preliminary plans made. 

126, 003 Praliminary surl'eys made. 

88,000 
1,186,000 

m,ooo 
84,000 
95,000 
52,000 

8,000,000 

Survey mad.. Authorized by Conl!fOSS. 
Cost is given lor first 2 years. AdditioDai needed 

to complete, $61,000. Survey:completed. 
Plans complet.d. 

Pr.liminary plans mad •• 
Do. 

Survey compl.t.d. 
Preliminary survey made. 

25,000 Surv.y in progress. 
150, 000 Preliminary only. 

145, 000 Preliminary sketches mad •• 
12,000 Surv.y in progress. 
24,000 l?lans completed. 

137,000 

24,000 
19,000 
25,000 
96,000 

271,000 

Pr.liminary plans made: 

Plans completed. 
Preliminary report ready. 
Plans not sterted. 
Pr.liminary report reedy. 
Plans completed. 
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Middle Atlantic Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued , 

Roanoke-Continued. 
Z. Construction ProJect&-Continned 

Pollution and wou, "'WI,: 
Bedford County. Va.: 5 septic tBnks and 9 wells for county scboo�s _______________________ . ____ • __ _ 
Blackstone, Va.: Water supply, sewer system, and sewage treatment plant._._. __________________ _ 
Colerain, N. C.: Water supply system, sewers, and sewage treatment plant. ______________________ _ 

g=:llie~ N ~a.~;~~~~~~::~:~':" s:~!:s~dseWage-tre8tm8ni-piant:::::::::::::::::::::: 
HBlif .... N. C.: Waw supply system, sewers. and sewage trcBtment plant ______________________ _ 

M:h~u:'e~~. '6::~:~ ~';:I;~:::!: -se-wers;8nd-sew~8treaiiiieiit-p"j8iit __ ::::::::::::::::::: 
Seaboard, N. C.: Water supply system. sewers, and sewage treatment plant ______________________ _ 
Stoneville, N. C.: Water supply system. sewers, and sewage treatment plaut. ____________________ _ 

WQt!.a,~~~e, N. C.: Watel' supply system, sewers, and sewage treatment plant ___________________ _ 

r:g~i~~:~~~U~J~~:~:a::~~~~I~;;:S:~:::::::::::::::::::::::::::::::::::::::::::::: 
Pittsylvania County, Va.: Water supply. 8 wells at county schools _____________________________ . __ 

Tar_Ne~E~w~:~~~;:r:t~kfJE-~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Pollution: 

Hillsboro, N. C.: Sewer system ___________________________________________________________________ _ 
Middlesex, N. C.: Sewer system __________________________________________________________________ _ 
Raleigh, N. C.: Sewage treatment _____________ . __________________ . __________ .• ______ . __ . ______ ... . 
Stantonsburg, N. C.: Sewer system __________ ._ .. __ .. _____ • ______ • _____ . _____ .• _______ • ________ ... . 

pou~r~:~;, r;;,,~:~:;,~e treatment ________________________________________________ -----------------

Battleboro, Creedmoor, Everett, Farmville, Four Oaks, Grimesland, Nashville, Oriental, Pik~ 
ville, Pink Hill, Princeton. Stem, Vanceboro. Walstonburg, Winterville, and Youngsville, N. C.: 
W~~ :'~P&lr \trn, .. :.;:.e:.,~;I~s:::s~wer system_. __________________ . ________________________ .. _. __ . 

Wattr "'WI,: Garner. N. C.: Water supply system ________ ._ .• ____ . _________ ._. ________________________ . _____ •.. 
Selme. N. C.: Waw supply system ___________ .. ________________ . ________________________________ _ 

Cape Fear: 
NatJigation: Smith's Creek. N. C.: Dredging channeL _________ . ___ . ___________ . _______________ o_. ___ •• ______ •• 

Pollution: Durbam. N. C.: Sewage trcBtment works extension _____ •. ___________________________ ._ ... ___ . ___ .. 
Jonesboro. N. C.: Sewage trcBtment plant_. ___ . ___________ ~ __________________________ .. ___ .... __ . 
Morehead City. N. C.: Sewage trcBtment plant __________________________________________________ _ 

PollutiMa and woler "'WIV: 
ArchdBle and Trinity, N.C.: Waw supply system and sewage trcBtment plantL ___ . __ .. __________ . Beulaville. N. C.: Water supply and sewer systems _______________________________________________ _ 
Cameron. N. C.: Water supply and sewer systems _______________________________________________ _ 
Carthage, N. C.: Waw supply system and sewage trcBtment plant __________________ • ___________ _ 
Garland, N. C.: Water supply system and sewage treatment plant ________ •• _____________________ _ 
Hope Mills. N. C.: Wau>r supply system and sewage trcBtment plant ____________________________ _ 
Liberty, N. C.: Waterworks extensions and sewage trcBtment plant ______________________________ _ 
Rose Hill, N. C.: Water supply system and sewage treatment plant ______________________________ _ 
SBIemburg. N. C.: Waw supply system and sewage trcBtment Plant ____________________________ •. 

Peedee: 
Drainoqt: 

Chesterfield, Clarendon. Darlin~on, Dillon, Florence. Georgetown. Harry, Lee, Marion. Marlboro. 
Sumw. and Williamsburg Counties, S. C.: Drainage for ma\aria control. 

PolIutiMa: Albemarle. N. C.: Sewage trcBtment plant and incinerator _______________________________________ _ 
Benton Heights. N. C.: Sewer system and sewage trcBtment plant _______________________________ _ 

Conceo
rd

• ~ ·B~i:.~:;~~'fr!..":::!tI~C:::::::::::::::::::::::::::::::::::::::::::::::::::::: Lo C.: Sewer system and sewage treatment plant ___________________________________________ _ 
R ham. N. C.: Sewage treatment plant. __________________________________ • ______________ ----
S e, N. C.: Sewage treatment plant and extensions to sewer SystelD _______________________ _ 

Pollution and water "'WII1: Clarkton, N. C.: Water supply and sewer system; sewagt' treatment planl. _______________________ _ 
Denton, N. C.: Water supply and sewer system; sew ...... trcBtment plant _________________________ _ 
Fair Bluff. N. C.: Waw supply and sewer systBm _______________________________________________ _ 
Landis, N. C.: WatBr supply and sewage systems; sewer trcBtment plant _________________________ _ 
Mooresville, N. C.: Extensions to water supply and sewer systems; sewage treatment plant en· 

largement. . Oakboro. N. C.: Waw supply and sewer systBm; septIC tBnks _________________________________ • __ _ 
Parkton, N. C.: Water supply and sewer system; trcBtment plant ________________________________ _ 
Pembroke, N. C.: Waw supply and sewer systBm; sewage trcBtment plant ______________________ _ 
Pilot Mountain, N. C.: Water supply and sewer system; Imboff tank. ___________________________ · 
Rockwell, N. C.: Water supply and sewer system; sewage trcBtment plant _______________________ _ 
Rural Hall. N. C.: Water supply and sewer system; .. wage treatment plant. _____________________ _ 
Sumw. S. C.: Sewage treatment pl~nt and extensions to water supply and se!"er systems ________ _ 
Tabor City. N. C.: Sewer system WIth treatment plants; waw supply exlenslon __________ . ______ _ 

Water ",pplV: 

f~~~~::::~.~,~~!:::r:!~ss:..~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Santee: 

Dra~:~:~ey. Calboun. Cbarleston, C?\erendon. Dorcbesw. LexIngton. Ricb\and, Sumter, and Wil
liamsburg Counties, S. C.: Dramage for mBlBria control. 

Charleston ordnance depot. Soutb Carolina: Drainage project and IIlUng swamp ....... lor mosquito 

D,:,.:::.::1it Creek drainage district. Iredell and Mecklenburg Counties. N. C.: Drainage proJect ___ _ 
ErlJlion: Calhoun County, B. C.: Soil erosion controL __________________________________________________ ---. 

POIl~af~fbfi~i!:i€~~~1~t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Snmmerville. B. C.: Sewer system and .. wage treatment plant ___________________________________ _ 
Tryon. N. C.: Sewage treatment plant ___ • ___ . __________________ • ______ • _____________ • __ ---.• ---.-

$17,000 
125,000 
31.000 
47,000 
25,000 
60,000 
73,000 

104,000. 
67,000 
i5,OOO 
64,000 

41,000 
52,000 
38,000 
6,000 

65,000 
ll,ooo 
67,000 

96,000 
31,000 

i90,OOO 
40,000 

245,000 

966,000 

998,000 

35,000 
74,000 

11,000 

Plans completed. 
Do. 
Do. 
Do. 

Do. 
Preliminary plans made. 

Do. 
Do. 
Do. 

Plans completed. 
Do. 

Plans not started. 
Preliminary plans made. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 

Surveys completed. 

350,000 Report and estimatesjn preparation. 

Jl: g::g Preliminary.plans and estimates made. 

173,000 
33,000 
2i.OOO 
58,000 
33,000 
80, 000 
18.000 
67,000 Do. 
40.000 Do. 

280, 000 Preliminary plans made. 

280.000 Do. 
36,000 

195, 000 
75,000 Do. 
58,000 Do. 
31.000 Do. 

2113, 000 Do. 

40.000 
86,000 
76,000 

176,000 
127,000 

60.000 Do. 
49,000 Do. 
57,000 Do. 

127.000 Do. 
80,000 Do. 
73,000 Do. 
96,000 Do. 

104,000 Do. 

38,000 
38,000 Do, 

160,000 Do. 

7,000 

18,000 

225,000 Preliminary plans made. 

30.000 Plans and estimetes made. 
216.000 
251,000 

Preliminary plans made. 120,000 
113,000 Preliminary plans eompleted. 
100,000 Preliminary plans made. 

23 
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Middle' Atlantic Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction ProJeels-Continued 
Santee-Continued. 

Pollution and water supply: 
Camp Jackson

t 
near Columbia, S. C.: Water supply and sewer systems •• _______________________ _ 

Kings MountlWl, N. C.: Extensions to WBtar supply Bnd sewer systems; new sewage-treatment 
plant. 

Moncks Corner, S. C.: Water supply and sewer systems and sewage-treatment plant ____________ _ 
Pineville, N. C.: Water supply e,nd sewer systems _______________________________________________ _ 
St. Stephen, S. C.: Water supplll and sewer systems and sewage-treatment plants _______________ _ 

~::.';l'.:~N~· 8,;: :a~t; s~Utt.r aa.,ndd :::e": ::s~~":. .. :.::::::::::::::::::::::::::::::::::::::::::::::: 
Wallr supply: 

Charlotte, N. C.: Extension 01 filtration plant and raw watar supply; ground storage and elevated 
storage lor clear water. • 

Claremont, N. C.: Water-supply system-------------------------------------------------- ______ ~ Ebenezer, S. C.: Water-supply system- _________________________________________________________ _ 
Ellenboro, N. C.: Water-supply system- ________________________________________________________ _ 

~~Jl~~eS~C~·~:,~~~ggg!~;it~~~-~~~~~-~-~~~~~-~~-~~~~~~-~~~~!~~~~~:::::::;:::::::: 
Long View, N. C.: Water-supply system------------------------------------------------ ________ _ Matthews, N. C.: Water-supply system _________________________________________________________ _ 
Sullivans Island, S. C.: Water-supply system ___________________________________________________ _ 
Waxhaw, N. C.: Water-supply system __________________________________________________________ _ 

Edisto: 
Drainage: , 

Aiken, Allendale, Bamberg, Barnwell, Beaufort, Calhoun, Colleton, Dorchester, Edgefield, Hamp
ton, Jasper, Lexington, Orangeburg, and Saluda Counties, S. C.: Drainage work throughout 
Edisto BaslD lor malaria control. 

Pollution: Hampton, S. C.: Sewer system and sewage treatment plant _____________________________________ _ 
Water supply: 

~~=~~'S~·C~;:~~~rs~~~y~ys~~:~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::: Olar, S. C.: Water supply system _______________________________________________________________ _ 
Sycamore, S. C.: Water supply system __________________________________________________________ _ 
Yemassee, S. C.: Water supply system------------------------------------------------__________ _ 

$140. 000 Preliminary plans made. 

96,000 
69,000 Do. 
62,000 Do. 
53,000 Do_ 
82,000 Do. 

106,000 

1,000,000 No plans made. 

38,000 
17,000 Preliminary plans completed_ 
36,000 
21,000 Do. 
51,000 Preliminary plans made. 
60,000 Do. 
36,000 

133,000 Do. 
38,000 Do. 

250,000 Do_ 

49,000 Do. 

27,000 Do. 
27,000 Do. 
27,000 Do. 
11,000 Do. 
33,000 Do_ 

GROUP B-FOR DEFERRED CONSTRUCTION 

Upper Chesapeake: 
Drainage: Baltimore, Md.: Vail Street storm drain _________________________________________________________ _ 
Flood control: Salisbury, Md.: Flood gates and spillway at Shoemakers Pond __________________________________ _ 
Pollution: 

Baltimore County metropolitan district, Maryland: Sewer system extensions and sewage treat
ment plant. Baltimore, Md.: Chesapeakeoutlallsewer ________________________________________________________ _ 

Bowie, Cecilton, Fairlee, Galena, Goldsboro, Hebron, Marion, Millington, Prince Frederick, Solo
mons, Still Pond, Sudlersville, Sykesville, Trappe, and Upper Marlboro, Md.: Sewer systems 
and sewage treatment plants. 

Denton, Mount Airy, Pocomoke City, and Snow Hill, Md.: Sewer system extensions and sewage 
treatment plants. 

Ferndale, Glen Burnie, Homewood-Germantown, Linthicum Heights, an~ Overlook, Md.: Sewer 
system extensions. Salisbury, Md.: Sewage treatment plants ________________________________________________________ _ 

Sharptown and Vienna, Md.: Sewage treatment plant ___________________________________________ _ 
Water supply: Baltimore, Md.: Raise Loch Raven water supply reservoir ______________________________________ _ 

Baltimore, Md_: Strengthen Loch Raven-Montebello water supply tunneL ______________________ _ 
Fairlee, Md.: Water supply system ______________________________________________________________ _ 
Washington suburban sanitary district, Maryland: Additional water supply on Patuxent _______ _ 

Potomac: 
Pollution: 

Adamstown, Boonsboro, Brunswick, Clear Spring, Cresaptown, Funkstown, Keedysville, La 
Plata, Leonardtown, Libertytown, Myersville, New Windsor, Taneytown, Thurmont, Union 
Bridge, and Walkersville, Md.: Sewer systems and sewage treatment plants. 

Arlington Experiment Farm, Broadway, Front Royal, Herndon, Lorton, Middleburg, and Shen
andoah, Va.: Sewer systems and sewage treatment plants. 

Buckeystown, Kitzmillersville, Lewistown, Point 01 Rocks, Sharpsburg, Vindex, Waldorl, and 
Woodsboro, Md.: Sewer systems and sewage treatment plants. 

Colonial Beach, Dayton, Elkton, Harrisonburg, Luray, Monterey, Stanley, Stephens City, and 
Stuarts Dralt, Va,: Sewer systems and provision lor partial treatment 01 sewage. ' 

Edinburg, Fort BelVOir, Mount Jackson, Puroellville, Round Hill, Strasburg, Timberville, Vienna, 
and Woodstock, Va.: Sewer systems and provision lor treatment 01 sewage. 

Greencastle, Hyndman, Littlestown, McConnelsburg, and Mercersburg, Pa.: Sewer systems and 
primary treatment plants. 

Lower Chesapeake Bay: 
DrainGgt: 

Caroline, Essex, Gloucester, Hanover, King William, Lancaster Middlesex, Northumberland, 
Richmond, Spotsylvania, Westmoreland, and York Counties, Va.: Drainage work lor mosquito 
control. 

ErOlion: 
Langley Field, Va.: Sea wall to protect laboratory _______________________________________________ _ 

Na.igation: 
Lancaster and Mathews Counties, Va.: Complete channel in creek at Mathews, and build two 

jetties at Windmill Creek. 
Pollution: 

Bowling Green, Cape Charles, Chincoteague, Gloucester, Gordonsville, Madison, Marshall. 
Mineral, Onancock, Parksley, Reedville, Sperryville, and Washington, Va.: Sanitary sewers 
and sewage treatment plants. Orange, Va.: Sewage treatment plant lor complete treatment _______________________________ , _____ _ 

Urbanna and West POint, Va.: Sewage treatment plants _________________________________________ _ 
Waltr supply: 

Acoomao and Eastville, Va.: Water supply. wells, and distributing systems ______________________ _ 

$60,000 

20,000 

750,000 

4,156,000 
373,000 

190,000 

42,000 

250,000 
50,000 

17,200,000 
1,800,000 

20,000 
1,000,000 

605,000 

230,000 

190. 000 

315,000 

255,000 

425,000 

Preliminary plans made. 

Do. 

Do. 

Do. 
Plans have not been made lor any 01 these projects 
exoept Goldsboro, whieh has partial plans. 

Plans complete lor Mount Airy, and partial pians 
for Denton, Pocomoke City. and Snow Hill. 

Preliminary plans made lor eech project. 

Plans bave not been made. 
Partial plans made for each project_ 

Preliminary plans made. 
Do. 

Plans have not been made. 
Preliminary plans made_ 

Complete plans lor Broadway, Front Royal, Hern
don, Lorton. and Shenandoah; plans not com
plete lor Middleburg; no detailed plans for Ar
lington Experiment Farm. 

No plans made_ 

Preliminary report made. 

Do. 

No plans made. 

30,000 Preliminary surveys made. 

100,000 Preliminary plans made. 

14,000 Surveys completed. 

390,000 Preliminary report made. 

20,000 Do. 
40,000 Do. 

55,000 Do. 



Drainage Basin Problems and Programs 

Middle Atlantic Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Jam .. : 
FIHd_rol: 

Amelia. CumberlaDd. and Prince Edward COUDties. Va.: Flood protection, project on ...... ks at 
the following locetioDS: Farmville, Little Guinea, Sandy and Flat Creeks. 

Nalllgllli ... : 

k;::~~:lv':.: ~~~:~.!t~~~~navigiition::::::::::::::::::::::::::::::::::::::::::::: 
PoUmi ... : 

Ac~:~~n A/~r:,a~~ion~m~e::h:,u~~:r:vill:'UCkr:~~~' F?~:S~~, 8=g::,esG::-en~~hl~~3 
Springs, Iron Gate, Lovingston, Millboro, Newcastle, Smithfield, Stanardsville,. and Windsor, 
Va.: Sewer systams and sewsge..trestment plants. 

Willer ... pplv: Roanokt,n'elia SDd Appomattox, Va.: Water-supply systems _____________________________________________ _ 

Pol/mi"': ROSDoke, Va.: Sewage-disposaI plant _____________________________________________________________ _ 
Altavista, Bassett, Bedford, Boones Mill, Boykins, Cambria, Chase City, Chatham, Crewe, 

Danville, Dendron, Franklin, Ivor, Keysville, Lacrosse, Martinsville, Salem, Shawsville, South 
Boston, Stony Creek, Stuart, Surry, and Vinton, Va..: Sewer systems and sewage-treatment 
plants. 

Wat ..... pplv: Tar_Ne,!";""'tt, Va.: New wells for water snpply _________________________________________________ ---------

Flood c""'rol: Baker's Mill, N. C.: Flood oontrol on Little Rlver ______________________________________________ _ 
FaIls, N. C.: Flood oontrolon Neuse River _______________________________________________________ _ 

~lf!!:'~~,:·C~;:J~~d.:.~lo~\f.c:::~~~:-~~~::::::::::::::::::::::::::::::::::::::::: 
Nattigat;on: 

Bayboro, N. C.: Ciesning and improving Bay River Channel for navlgatlon _____________________ _ 
Tarboro to Rocky Mount, N. C.: Clesnlng and dredging of Tar River ChSDnei for 39 miles ______ _ 

Cape Fear: 

$6,000 Plans oompleted. 

16,000 Surveys made. 
M,OOO Survey oompleted. 

750, 000 No plSDs made. 

58,000 

250,000 
760,000 

40,000 

873,000 
1,332, 000 

625,000 
1,460,000 

9,000 
83,000 

Do. 

Preliminary investigation made. 
Do. 

Preliminary study made. 

PrelIminary surveys SDd estimates made. 
Do. 
Do. 
Do. 

Surveys completed. 
Plans SDd surveys made. 
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NaPigat;on: Morehead City, N. C.: Harbor inlet jetties ______________________________________________________ _ 1,000.000 Survey completed; oonstruction delayed peDdiDg 
further observations of inletooSoour. 

Pamlloo Sound to Besulort, N. C.: Dredging channel to AtISDtic, North Carolina _______________ _ 
Peed .. : . 

Drai_e: Lee County, Ashwood Rural Community, S. C.: Drainaga _______________________________________ _ 
NaI1igation: Georgetown County, S. C.: Dredging navigable channel of Winyab Bay _________________________ _ 
Pol/mion: Lake City, S. C.: Sewage trestment pISDt __________________________________________________ -------

Myrtle Beacb, S. C.: Sewer system and sewage treatment piSDt ________________ .-----------------

Wat ...... ppiV: Greeleyville. S. C.: Water supply system ___________________________________________________ -------
OiaDts, S. C.: Water supply 1t38tem ___________________________________________________ ------------

Santee: 
Na.lgali ... : 

Cbarleston, S. C.: Dredging cbannel of Ashley River, nt miles long from month of river to StSDdard 
Wharf, for navigation. 

PoUmion: Lancaster, S. C.: Sewage-treatment plant _________________________________________________ ---------
Pollmi ... and water ... ppIU: Pelzer, S. C.: Water .. upply and sewer extensions _________________________________________________ _ 

Edisto: 
Dra~=gebUrg and suburbs, South Carolina: Storm drainage, deepening SDd wideniDg ditcbes ______ _ 

Orsngebnrg County, S. C.: CleariDg 10 miles of South Fork Edisto River ChannaI; and 23 miles of 
North Fork Edisto River Channel. 

PoUmion: 

~=~~~:u.~, ~:: J.~'S~~~'!";:~~!~~fan-t~~::::: ::::::::::::::::::::::::::::::::::::::::::::::::: 

13, 000 Surveys completed. 

29,000 Preliminary plaDs oompleted. 

136, 000 Plans oompleted. 

40, 000 PraIiminary plans oompleted. 

200,000 Do. 

31,000 Do. 
29,000 Do. 

340, 000 Surveys oompleted. 

170,000 Preliminary plans made. 

204, 000 Do. 

26,000 Do. 
35,000 Plans oompleted. 

50,000 Reoommend further study. 
125, 000 No plSDS made. 



I.F.GEN)) 
Cid .. ______________ • 

Dmihnge BMin Boundary ________ --

Study Project ____________ • 

&.in Wide Study. DnUn.go _______ @ 
lIoain Wid. Study. )100d Control ______ ® 
&lin Wide Study. Pollutioll __ ______ ® 
IIooin Wid. Study. Wn ... Supply -- -- --e 
Conluu<1ion Project __________ • 

Prujecll moWD include Dill, thoae lSd, 
for immedillte cooBtmt1ion and involve 
CORia of more than '100,000 each. 

NATIONAL RESOURCES COMMITTEE 
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SOUTHEAST 

Promotion of the public health by abatement of pol
lution in streams and bays, improvement of dwindling 
and unpotable water supplies, and drainage of ma
laria-infested lowlands are dominant water-resource 
needs of the southeast district. Improvements of 
these types are the objectives of most of the con
struction and study projects recommended in the ac
companying project list. The needs for public sani
tation outweigh those for beach-erosion control and 
for coastal-navigation facilities. They likewise over
shadow the prospective needs for integrated programs 
of river regulation in upland areas. 

Municipal sewer, sewage-disposal, and water-supply 
facilities have failed to keep pace with the growth of 
population and with technical improvements in many 
towns and cities of the Piedmont manufactural area, 
in commercial centers of the coastal plain of Alabama 
and Georgia, and in the fast-growing recreational re
sorts of Florida. Some urban areas are without sewer 
facilities. Others have sewer systems inadequate to 
carry away the rainfall from intense storms. Still 
others discharge raw or partially treated wastes into 
streams which serve as a source of water for cities 
or into coastal waters which support fisheries. The 
water supplies of certain cities on the coastal plain in 
Alabama and Georgia-many of them highly min
eralized-are threatened by overdraft on underground 
reserves, and by salt contamination. In many munici
palities in the Piedmont section inadequate wells slrould 
be replaced by reliable sources. Plans are now a.vail
able for widespread extensions of sewer systems to 
communities hitherto unserved, for plants to treat raw 
sewage, for plants to treat relatively unpotable water, 
and for extension of water mains and water-stora~6 
facilities. Miami, Tampa, Tallahassee, Macon, and 
scores of smaller municipalities are involved. 

Malaria takes a relatively heavy annual toll of hu
man life, vigor, and comfort throughout parts of the 
district especially in rural and small urban commu
nities. 'Its incidence may be reduced materially by 
drainage of ·low-Iying swamps, marshes, borrow pits, 
and other areas of stagnant water which serve as breed
ing grounds for the Anopheles mosquito. !nd~vidual 
drainage projects for this purpose are smallm SIze, but 
they bulk large in the aggregate. ~hey sho~d ?e. pros
ecuted widely and should be carrI?d o~t JUdICIously 
in accordance with State- or basm-wlde programs. 
Drainage of this type is not to be con!used wit~ drain
age for agriculture, a large propo~tlO~ of whIch has 
been unsuccessful in the southeast dIstrIct. 

Although a number of specific programs for munici
pal sanitation and malaria control a.re shown in the 
accompanying project list, a much larger volume of 
work remains which cannot be undertaken with confi
dence until comprehensive studies of pollution condi
tions, surface and .underground water supplies, and 
drainage have been made in both Piedmont and Coastal 
Plain sections. Data concerning pollution and water 
supply are notably deficient, especially in Georgia. 

Soil erosion has long been responsible for the deple
tion of agricultural resources in the Piedmont section 
of Georgia and in the uplands of Alabama, but surveys 
are lacking on which remedial work related primarily 
to water conservation might be based. 

Beach-erosion control and navigation improvements 
are of moment at scattered points along the Gulf and 
Atlantic coasts of the district. Beach-protection works 
and studies looking to the preparation of designs for 
such works are essential to prevent the loss of commer
cial and recreational areas subject to rapid erosion 
during recurrent Gulf storms. Segments of the intra
coastal waterway for small and medium-sized craft as 
authorized by the Congress are now incomplete. Steps 
to complete this coastal channel are recommended, to
gether with a few harbor improvements. 

In the basins of the streams flowing into Mobile Bay, 
the Apalachicola River, the Savannah River, and 
other upland streams of Alabama and Georgia, plans 
for the integrated development of river-regulation 
works for hydroelectric power, flood control, municipal 
water supply, and navigation doubtless will loom large 
in the future. In general, immediate construction of 
this kind is not in order because basin-wide studies 
looking toward multiple use of water are incomplete, 
because competitive aspects of the power market in the 
southeastern ,area demand that a careful survey be 
made before new hydroelectric plants are constructed, 
and because the requisite economic justification for 
additional navigation improvements is doubtful. Ini
tiation of the Clark Hill project on the Savannah River 
and of other proposed hydroelectric plants should await 
completion of the recommended power-market survey. 

Construction operations on the proposed Florida ship 
canal have been suspended due to lack of Congressional 
authorization. A further investigation of the project 
is in progress, however, and additional data upon ~he 
relation of the canal to underground water supphes 
are being collected. The committee reserves its recom
mendation pending review of those reports. 
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Southeast Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1. Investigation Projects 
SavBDDah Basin: 

Water power: 
Clark Hill, Oa.: Project for flood control, navigation, and power development; investigation of 

engineering and economic aspects. 

Flood conlrol: \ 
Study to determine feasible metho<fs of flood protection of area of 140,000 acres along Ogeechee River 

below the Canoochee River, Ga. 
Pollutio .. : 

Augusta, Ga.: Study of extent of sewage pollution and health hazards .....•..•••.••••••••.••••••••• 

Georgia and South Carolina: Study to determine extent to which pollution endangers public healtl:\ 
throughout the Savannah Basin. 

Savannab, Ga.: Study of extent of sewage pollution and health hazards .•••••••••••••••••••.•.••••• 

Altamaha: 
Pollulion: 

Study to determine extent of pollution and to formulate a policy regarding sewage treatment in the 
Altamaha Basin, Ga. 

St. Marys·Suwannee: 
Pollution: 

Brunswick, Ga.: Study to determine proper plans for sewage-treatment plant- •..••••••••••••••••• 
Waycross, Ga.: Study to determine type and cost oC sewage-treatment plant and sewer system .... 

Water supplV: 
Study to determine the desirability of establishing swamp reservoirs in Okefenokee Swamp to serve 

as the source of recharging the underground water supply in Georgia and Florida. 
St. Johns: 

Ero.ion (coastal): 
Study tl) prepare plans and estimates for control of beach erosion, North Atlantic Coastal Slope at 

Amelia Island (Fernandina Beach), Fort George Island, Jacksonville Beach, and vicinities. . 
Flood cOfltrol: 

Study to determine method lor flood control on the Withlacoochee River •••.•••••.•...•.•.•••.•••• 
Navigation: 

Sturly of Atiantic·Gulf Ship Canal, Florida: Navigation project to provide intercoastal ship canal· 
dred~ing jetties and accessory works. 

Study to determine plans for the improvement of navigation on the St. Johns River at or near San· 

~f~~t~:Kf~~=aRf~:r: Fil~.~=::~~ t~:::h~~::~ ~~:ss:~;;~aB~;U!~~':;n~f; ~:~i~ 
gation improvement; dredging. 

Study oC surveys to determine cost and location of additional channels connecting the St. Johns 
River Basin and the Intra-coastal Waterway (East Coast Waterway) for navigation, flood con· 
trol, nnd recreation by dredging and flood gates. 

Tampa: 
Erosion (coa.tal): 

Bradenton, Fla.: Studies and plans for beach erosion controL ••••••.••.••.•••...•••••..••......••. 
Flood control: 

Basin·wide flood control studies .••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••. 
Everglades: 

Erosion: 
Everglades Drainage Basin: Soil conservation, controlled drainage and irrigation ....•••••.••••..•• 

Flood conlrol: 
Bonita Springs, Lee County, Fla.: Flood-control studies ••••••••••••••••••••••••••••••••••••.•••••. 
Dade County, Fla: Flood-control studies in vicinity of Miami River. ______ . __ .• _. ___ • ___ ._. _____ . 

Navigation: 
Florida Bay to Caloosahatchee River: Navigation channel ..... ________ .... __ .. __ .. _____ ._._. __ .... 

Recreatio .. and wildlife: 
Everglades National Park and adjoining areas: Stud:!, of problems of management and develop· 

ment. 
Apalachicola: 

PO/lution: 
Study and survey of stream pollution throughout the basin to formulate policy regarding sewage 

treatment and to determine extent of pollution. 
Escambia: 

Drainage: 
Study of drainage for malaria control in specific areas with high malaria incidence ________________ •.•• 

Mobile: 
Drainaot: 

Study to detarmine drainage and reclamation projects necessary for malaria and mosquito control 
throughout the basin. 

Pollution: 
Study to determine means for pollution control of streams by gathering data on domestic and indus

trial waste throughout the basin. 

Z. Conatruetion Projeets 
Savannah: 

Drainage: 
Aiken County, S. C.; Candler County, Ga.; Hampton and Jasper Counties, S. C.; Jefferson and 

Mcintosh Counties, Ga.: Malaria control and drainaga. 
Augusta, Ga.: Channel improvements in Rocky Creek to improve drainage and sanitary condi

tions. 
Ero.ion (coastal): 

Fort Screven, Ga.: Seawall to prevent beach erosion .. _ •.••••• _._ ••••••••••.••••••• __ ._ ••• _ •• ____ •• 
Flood conlrol: 

Augusta, Ga.: Completion of earth levee and concrete retaining wall for flood protection. ____ • __ __ 

Naoigalion: 
Augusta, Ga.: Completion of lock and dam and bank protection for navigation on Savannab River 

below Augusta. 
Savannah, Ga.: 30-foot navigation channel from ocean to city. _______ .•• ___ • ______ •• ___ ._._ .•• __ ... 

PoUution: 
Honea Path, S. C.: Improvements to waterworks system and sewage·treatment plant __ • ____________ _ 

Recreation and wildlife: 
Savannah, Ga.: Water·lmpounding structures to provide migretory bird refug •• _ ••• _____ • _____ • __ _ 

IVaI .. tuppl,: 
Crawfordville, Ga.: Water supply and distribution system. ____ ._._._ .•••• ___ ••. _ ••.•• _ ••• _._ •••.• _ 

To be included in general study of the power 
situation and of tbe proposed power projects in 
tbe Southeastern states. 

$20,000 Preliminary studies made. Hearings scheduled. 

10,000 

50,000 

10,000 

30,000 

5.000 

Cooperative investigation by State and local 
agencies. 

Cooperative investigation hy State and Federal 
agencies. 

C:~~~~~e investigation by State and local 

5,000 No plans. 

30,000 Do. 

50,000 

2,000 

5,000 

50,000 

5,000 

25,000 

25,000 

5,000 
5,000 

Now under investigation. 

10, 000 Would materially assist in development of Ever. 
glades National Park. 

100. 000 Joint study by interested agencies. 

30,000 

10,000 Pertains to construction project. 

50,006' 

50,000 

I 
399,000 Under varying degrees of completion. 

151,000 Pia;" and specifications completed. 

92, 000 Study completed. 

685, 000 Plans completed. Authorized by 
approximately 50 percent complete. 

Congress 

862,000 Surveys completed. 

467,000 Plans completed. 

40,000 Preliminary plans completed. 

25,000 Do. 

33.000 
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Southeast Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

Altamaha: 
2. Construction Projects-Continued 

Drainage: 
Applid~, Ben Hill, Bibb, BlecklelCo Butts, Candler, Clarke. Clayton, Coffee, De Kolb, Dodge 

Dooly. Glynn, Greene, Owinnett, Jackson, lasper,Jetlerson, Johnson, Laurens. McIntosb, Oconee: 
Peach, Pulaski, Telfair, Treutlen, Twiggs, and Wayne Counties, Oa.: Drainage and malaria 
control. po;,i:!t::::n, Oa.: Trunk line storm sewer to eliminate opendrains _______________________________________ _ 

Macon. Oa.: Sewer system and sewage-treatment plant. ____________________________________________ _ 
St. Marys-Suwannee: 

Drainage: 
Alachua County, Fla.; nerrien County, Ga.; and BradCord County, Fla.: Construction 01 ditches 

BDd canals to drain agricultural lands. 
Rureation and wildlife: 

Brantley and Ware Counties, Ga.: Stream impro,,",ements, recreational lakes, game refuge. and for
estry near Waycross, Ga. 

Water ."""lv: 
Madison and Mayo, Fla.; St. Marys, Ga., and Waldo, Fla.: Waterworks and distributionsystems __ 

Trenton, Fla.: Waterworks and sewer system _____________________________________________________ _ 

St,lohns: 
Drainage: 

Camp Foster near Yukon; Duval County, East Palatka, Jacksonville and Polk County, Fla.: 
Malaria and mosquito elimination. 

ET .. p'~:val, Putnam, St. Johns, and Volusia Counties, Fla.: Drainage Cor agricultural purposes _____ _ 

Neptune Beach, Fla.: Erosion control by construction of concrete seawalL ______________________ _ 
NatrigatiMl: 

Cedar Key, Fla.: Dredging harbor for improvement 01 navigation ________________________________ _ 

Jacksonville, Fla.: Dredging channel1acksonville to Palatka for improvement of navigation ______ _ 
Jacksonville. Fla.: Dre.dging channel of St. Johns River to ocean for improvement o(navigation ____ _ 
Leesburg, Fla.: Dredgmg channel of Ocklawaha River from et. lohns River to Leesburg Cor im-

provement of navigation. 
Port IngliS, Fla.: Dredging channel 01 Withlacoochee River Crom Port Inglis to mouth lor improve

ment of navigation. 
Pollution: 

~=~'II!~;: S~~";;~~~!=~~~~~I~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Vero Beach, Fla.: Sewage-treatment plant ________________________________________________________ _ 
Pollution and water BUpplU: 

Atlantic Beach, Port Orange and Winter Garden, Fla.: Waterworks systems _____________________ _ 
Camp Foster, near Yukon, Fla.: Extension of sewer and waterworks systems. ___________________ _ 
lacksonville Beach, Fla.: Extension of water and sewer systems __________________________________ _ 

Water BU1'1'lU: . Fruitland Park, Fla.: Extension of waterworks system ___________________________________________ _ 
Orlando, Fla.: Waterworks extensions _____________________________________________ ----------------

Tampa: 
ETodon «oadal): 

Clearwatar, Fla.: Construction 01 groins to protect and build up heaches ________________________ __ 
Pollfl(ion: Clearwater, Fla.: Extensions and improvements to sewer system _________________________________ _ 

Sarasota, Fla.: Extensions to sewer system _________________________________________________ -------
Tampa, Fla.: Improvement to existing sewer system and installation of sewage-treatment plant __ __ 
Tampa, Fla.: Improvements to storm-sewer syst8ID ______________________________________________ _ 

Wa/., '''1'1'IV: Tampa, Fla.: Improvements and e..'ttensions to water-supply system ______________________________ _ 
Winter Haven, Fla_: Improvement to water-5upply system and sewage-treatment plant _________ __ 

Eve~lades: 
Drainage: 

Dade County, Highland Section, Fla.: Drainage and water controL _____________________________ __ 
ETorion: 

Delray Beach, Fla.: Retaining wall along intracoastal waterway to prevent bank erosion _________ _ 

Na"'-k:~!:i to Florida Bay, Fla.: Intracoastal waterway. 7-foot channeL. ______________________________ _ 
Miami Harhor-Biscayne Bay, Fla.: Deepening harbor channels __________________________________ _ 

Port Eve~18des-Hol1ywood Harbor, Fla.: Dredging 35-loot channeL ____ -------------------------
Pollution: 

Miami, Fla.: Sewage-treatment plant __ , _______________ .--------------------------------------------
Miami Beach, Fla.: Storm sewer for reheC oC 1I00d condltlons _____________________________________ __ 

Rtcr.ation and wildlil.:. . Everglades, Fla.: Estahhshment of national park __________________________ • _____________________ __ 

WIII~FaJ:e~Ia.: Extensions to water-supply system lor increasing d1stribution _______________________ _ 
Miami, Fla.: 2 additional reservoirs for water supply ___________ ,_.----------------------------------
Miami Beach, Fla_: F.xtensions to water-5upply system ~or addItIonal supply ----------------------
South Miami, Fla.: Watar-supply system for Greater MIamI area ________________________________ _ 

Aucilla: 
Pollution: 

Tallahassee, Fla.: Extension to sewer system ___ .----- ----------------------------------------------
Thomasville, Ga.: Sewage-treatment plant and Wlprovement to sewer system ____________________ _ 

Water BtvPPlV: Cross City, Fla.: Water·supply system ___________________________________________________________ _ 

Apalachicola: 
Dr·~~~1~ahoocbee, Clay, Clayton, Coweta, Cr~wford, Crisp, Decatur,. De Kalb, Dooly, Early, Fay

ette. Hall, Harris, Macon, Meriwether,.MItchell, Mus.cogee, Semmole, Talbot. Troup (2), Ter
rell, Taylor, Turner, and Worth CountIes, Ga.: Malana control. 

Pollution: 
~0:~:::.~I~~·~e';;~~:;r:g~gsysi·.m-8iidi;e8imOiit-piiiD-t~~::::::::::::::::::::::::::::::::::: 
Chipley, Ga.: Sewer system __ - ----------- --- --- --------------------------------- ------------------Zehulon, Ga.: Sewer system and treatment plant .. _______________________________________ ---------

$485, 000 

270,000 

178,000 

25,000 

203,000 

121,000 

30,000 

203,000 

175,000 

111,000 

4,000 

14,000 
330,000 
36,000 

100,000 

90,000 
82,000 

149,000 

Under varying degrees of completion. 

Preliminary plans in progress. 

Preliminary plans made. 

Preliminary plans completed. 

Resettlement Administration likely to complete 
this project helore fiscal year 1938. 

Plans complete for St. Marys, Ga., ana Madison, 
Fla_ Preliminary plans only for Waldo and 
Mayo, Fla. 

Plans completed. Awaiting decision of Supreme 
Court on Senate Bill 515. 

Plans for Camp Foster project cumpleted. Pre
liminary plans completed. 

Preliminary plans completed. 

Do. 

Estimated cost given is amount needed (or com· 
pletion. 

Do. 
Do. 
Do. 

Do. 

Preliminary plans completed. 
Do. 
Do. 

177,000 Do. 
69,000 Plans completed. 
47,000 Preliminary plans completed. 

14,000 Do. 
617,000 Do. 

100. 000 Study completed. 

316,000 
115,000 

1,450,000 
164,000 

1,760,000 
160, 000 

74,000 

23,000 

130,000 
800,000 

930,000 

5,000,000 
391,000 

1,000,000 

500,000 
110,000 
407,000 
221,000 

~':.'th"!ri~~n~t6~~~~$~~,~ ~n=:'penl 
on project. 

Surveys completed. Authorized by Congress. 

265,000 Plans completed. 
94,000 Do. 

36,000 Do. 

491,000 Plans (or most 01 the projects completed. 

34,000 Plans oompleted. 
65,000 Do. 
18,000 Do. 
16,000 Do. 
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Southeast Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction Projects-Continued 
Apalaobicoia-Continued. 

POIli!Ji~:efa":d~~:~:"W':t::works, sewer system, and sewag&-treatment plant __________________________ _ 
Cumming, Ga.: Water supply and sewer systems.. _______________________________________________ _ 

Waler 8upplu: Ashlord, Ala.: Water·supply system ______________________________________________________________ _ 

~~~~:~h~~·:J~~~~!~'::'prias~~t.m;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Cottondale, Fla.: Water.supply sYotem ___________________________________________________________ _ 
Demorest, Ga.: Water·supply system ___ . _________________________________________________________ _ 
Eulaula, Aia.: Dam and storage reservoir, water·treatment plant, and mains _____________________ _ Fort Benning, Ga.: Improvement to waterworks _________________________________________________ _ 

n'::!:ar~~~a~air,ilt!~~~~r:~~=:-:~~~-_::::::::::::::::::::::::::::::::::::::::::::::::::~::::: Midway, Aia.: Water.supply system. ____________________________________________________________ _ 
Port St. Joe, Fia.: Water.suppiy system __________________________________________________________ _ 
Senoia, Ga.: Well, elevated tank and distribution system lor water supply-------------------------Union City, Ga.: Water.supply system ___________________________________________________________ _ 

Escambia: 
Flood conlrol: Flomaton, Ala.: Levees or improvement of 1I00d channels ________________________________________ _ 
No.r~1:~~n, Ala.: Levees or Improvement of 1I00d cbannels ___________________________________________ _ 

~boctewbatchee Bay to West Bay, Fla.: Intracoastal waterway extension; dredging 26-mile cbannel 
100 leet wide, 9 leet deep. 

PollullM: Dothan, Ala.: Improvements to sewer system ••• ___________________________________________ • _____ _ 
Frisco City, Ala.: Sewer system witb septic tank __________________________________________________ . 
Milton, Fla.: Sewage-treatment plant lor primary treatment ______________________________________ _ 
Pensacola, Fla.: Improvements to sewer system __________________________________________________ _ 

Water ... pplp: 
Pensacola, Fla.: Additional water supply with Installation 01 new wells ________________________ , __ _ 

Mobile: 
Draillooe: Drainage lor malaria control througbout tbe basin _______________________________________________ • 

Draillaoe alld .. arioalio .. : 
Itawamba County, Miss.; Jefferson County, Ala.; Lee and Monroe Counties, Miss.: Drainage canal 

projects lor mosquito control, land reclamation and cbannellmprovement. 
No.lgotloll: 

Clark and Washington Counties, Ala.: Dredging cut·off canal at Sunflower bend on tbe Tomblgbee 
River from mile 78 to mile 90 for navigation Rnd flood control. 

Clark and Washington Counties, Ala.: Dredging channel lor 9-loot deptb on the Tomblghee River 
from mouth to dam and lock no. 1 at mile 111, lor navigation and flood control. 

Tombigbee-Warrior Rivers, AIR.: Installing temporary 1·loot flashboard on dams no. 1 to nn. 9, 
InclUSive, to increase channel deptb Irom mouth to lock no. 10. 

Tuscaloosa County, Aia.: Construction 01 new dam and lock no. 10 on Warrior River at mile 361 
near Tuscaloosa, Ala., to repiace dams nos. 10, 11, and 13. 

Pollmion: 
Aiexander City, Ala.; Baldwyn, Miss.; and Berry, Boa., Camden, Fort Payne, Gadsden (Club 

Heights), Grove Hill, Hamilton, Livingston, Oll.l<man, Talladep, Ala.: Sewer systems and ax
tensions. 

A~~~'!i, ~i~~~o~;\\'~~r:s~:m~~~~;_t~~~lo!~~ksonville, lasper, Leeds, Linden, OpoJika, and Syla-
Auburn and lasper, Aia.: Sewage-treatment plants _______________________________________________ _ 
Gadsden, Ala.: Sewage·treatment plant- ________________________________________________________ •• 
Montgomery, Ala.: Sewage·treatment plant lor complete treatment ______________________________ _ 

Pollution and waler .up-plp: 
Akron and AshvIlle, Aia.; LaFayette, Ga.; and Pine Hill, and Wadley, Ala.: Waterworks and 

sewer systems. 
Waler .upplg: 

Biocton, Center, Eclertic, Lafayette, and Wilton, Aia.: Water-6upplysyst8ms---_______________ __ 
Boston, Brent, and Cuba. ~ia.; East Tupelo, Miss.; Gordo, Haleyville, Helena,lackson, and 

Kenneay, Ala,; Maben, Miss.; Marion, Montgomery, Oakman, Pleasant Grove, and Ragland, 
Ala.; Saitillo, Miss., Talladega and Wilsonville, Ala.: Waterworks and water-supply systems 
or extensions. 

Montgomery, Ala.: Improvements and extensions to waterworks system, including 6 wells, pumps, 
and storage tank. Rome, Ga.: Improvements and extensions to waterworks system ________________________________ __ 

Tuscaloosa, Ala.: Extensions to waterworks system ______________________________________________ __ 
Tuskegee, Ala.: Water supply and waterworks improvements-------------------------------------

$39,000 Plans completed. 
44,000 Do_ 

28,000 
695,000 
22,000 
36,000 
32,000 

105,000 
105,000 
75,000 

:1:ggg 
36,000 
36,000 
25,000 

Do. 
Preliminary plans completed. 

Do. 
Do. 
Do. 

Plans completed. Land acquired. 
Preliminary study made. Land acquired. 
Preliminary sketches made. Land acquired. 
plans completed. 

Do. 
Do. 

Preliminary plans completed. 
Do. 

154,000 Autborized by Congress. 
242,000 Do. 

770,000 

48,00II 
30,000 
44,000 
84,000 

26,000 

1,968,000 

188,000 

33li,OOO 

30,000 

36,000 

2,550,000 

448,000 

455, 000 

97,000 
390,000 
220, 000 

258, 000 

190,000 
611,000 

340, 000 

240,000 
47,000 

113,000 

Plans under way. Autborlzed by Congress. 

Plans completed. 
Do. 

Do. 

Preliminary plans completed. Tbls is dependen, 
upon study project. 

Plans completed. 

Plans completed. Cost Includes $37,000 lor land 
Bnd damages. 

Planscompieted. Authorized by Congress. Under 
construction. 

Plans completed. Authorized by Congress. 

Pians completed. Autborized hy' Congress. 
Amount needed to compiete project. Cost In· 
cludes $25,000 for land and damages.' 

Plans completed. 

Do. 

Preliminary plans compieted. 
Do. 

Plans completed. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Savannab: 
Drainage: 

Hartwell, Ga.: Deepen channels, ditcb swampy ground, and eliminate mosQuitO.breeding-places-
Savannah River Basin, Ga. and S. C.: Maiaria control, drainage and maintenance to continue 

present program. 
Er"'8": 

Georgia and Soutb Carolina: Soil and water conservation by relorestation, terracing, and otber 
methods 01 controlling erosion throughout tbe basin. 

Pollution: 
Abbeville, Allendale, B. C.; Brooklet, Ga.; Central. S. C.; Claxton, Ga.; EMefield, S. C.; Guyton, 

Ga.; Liberty, McCormick, S. C.; Midville. Millen, Newington, Ga.; North Augusta, S.C.; 
Pembroke, Oa.; Pickens, S. C.; Pooier, Rocky Ford, Ga.; Seneca, Springfield, S. C.; SyivaniB, 
Ga.; Walhalla, B. 0.; Waynesboro, Ga., and Westminster, S. C.: Sewage collection and treat
ment works. 

Waler "ower: 
Abbeviiie ... B. C.: Dam generating plant, transmission lines; dam located 15 miles west 01 city, on 

Rocky Hi ver. 
Westminster, B. C.: Hydroeiectric plant, Hi miles west 01 city; dam and reservoir ________________ _ 

$32,000 
775,000 

2, 000, 000 

~ 

690,000 

435,000 

118,000 

Plans and specifications ready. 
No plans. 

First program of operation subject to results 01 
preliminary survey. 

Reported by State boards 01 bealtb as needed to 
1 promote public healtb. 

Awaiting compliance 01 town to acquire improved 

FJ':'~J::~rti.dY necessary to determine leasibUityof 
project. 



Drainage Basin Problems aM Programs 31 
Southeast Project List-Co~tinued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Savannah-Continued. 
Will., ""Wi,: . 

Augusta, Ga.: Additions to water distribution system and modernization 01 treatment plant ______ _ 
Brooklet, Claxton, Louisville, Midville, Millen, Pembroke, Sandersville, Savannah, Statesboro, 

Wadley, Ga.: Waterworks additions and extensions. Hilltonia, Portal, and Twin City, Ga.: 
Water supplies. 

MI.:t::::~~.: Improvements to waterworks system and sanitery sewers ____________________________ _ 

Walhalla, B. C.: Extension 011lsh culturallaclJitles at hatchery, 24 mileslrom Walhalla ___________ _ 
Altamaha: 

Drainage: 
WIII~:'~J~amaha Basin, Ga.: Malaria controL _________________________________________________ ---

Adrian, Alamo, Baxley, Cocbrane, CoUins. Glennville, Hawkinsville, Hazelhurst, Helena, JesuP. 
Lumber City, Lyons, Reidsville, Soperton, Swainsboro, Tennille, Vidalia, Wrightsville, Ga.: 
Waterworks additions and extensions. Ludowici, Ga.: Water supply. 

St. Marys-Suwannee: 
Drainafle: 

Atp~~~, ~!~t:t~:: ~~~nH::.yl~~llb:ri~;~Fr;~i!~~B:~~kto~~~e~eg.o~~\~:s~' cfa~~~~~i:~n~ 
Suwannee, and Taylor Counties, Fla.; Tift, Turner, Wayne, and Worth Counties, Ga.: Ditches 
and canals to drain swamp areas for malaria control. 

Flood control: 
Alachua, Brad/ord, and Union Counties, Fla.: Widening and straightening existing channels lor 

flood control. 
Pollution: 
Rtcr~~i~I':';..?::;iIJiif';er system and sewage-treatment plant _________________________________________ _ 

Okelenokee migratory waterlowl reluge, Georgia and Florida: Construction 01 dam and improve
ments. 

Water BUwlv: 

~::61~~n~~aF:18~'W!::~:r~~~~3s~~~~~~:i!!:~~:~ ;i:~t~~.~~:::::::::::::::::::::::::::: 
St.lohn~roxton and Douglas, Ga.: Waterworks improvements ___________________________________________ _ 

Flood control: 
Duval, Lake, Orange, and Pasco Counties, Fla.: Improvement 01 creek channels and canals_ ----

Ero.~!;..~ugustine, Fla.: Flood control by construction of dam and spillway----------------------------
St. 10hns River, Fla.: Protection 01 shore line by rock revetment _________________________________ _ 

Nauioation: 
Melbourne, Fla.: Dredging new channel and turning basin 01 Melbourne Harbor and Inlet and 

Crane Creek for improvement of navigation . 
.Recrtation: 

Weleka, Fla.: Conservation project-Fish hatchery and game larm; construction 01 50 acres 01 
rearing ponds and accessory plant. 

Winter Garden, Fla.: Dredging canal Irom Winter Garden to Lake Apopka in connection with 
park improvements and recreation. 

Kissimmee: 
Draina,,~: 

~~tfn,C~~lt.~Y8:.l"si. ~~~i~"a~~~I .. ~1f..~ag~~~~ ~;~~~~'fo~~;.e~~ii:ooniiciC:::::::::::::: 
Tampa: 

Drainage: Peace River Basin-Malaria and pest mosquito control by drainage In 0 counties _________________ _ 
Er .. ion (co .. tal): Boca Ciega, Fla.: Construction 01 groins to protect beaches and Improvements ____________________ _ 
Nal1iglllion: 

Charlotte Harbor, Fla.: Deepening and widening existing channel to 30 by 300 leet, from Gull 01 
Mexico to Boca Grande. 

St. Petersburg Harhor, Fla.: Dredging channel 20 leet deep by 200 leet wide in Tampa Bay ---------
Clearwater and Sarasota, Fls.: Improv~ment and eulargement 01 ditches and canals for storm 

water drainage. 
Everglades: 

Dra';:::: Laud~rdale, Fla. (in vicinity 01 Fort Lauderdale within Broward County anti·mosqulto-
control district): Drainage. Mooraa County, Fla.: Drainage lor mosquito controL ____________________________________________ _ 

Ojus, Virginia Key and Tahiti ~each, Fla.: M'!"quito control_ ------------------------------------Palm Beach County, Fla.: DralDago lor mosqwlo control _________________________________________ _ 

FI.O;~:ttr:~:::;:.,3~~~~'l:.; New river channel to Fort Lauderdale, Fla.; Intracoastal waterway lor 
navigation and 1Iood control. 

Na·ti~:'t Harbor, Fla.: Extending present turning basin ____________________________________________ _ 
Palm Beach, Fla.: Deepening port to '¥lleet _________________________________________________ ------

PolluJion: 
Miami Beach, Fla.: Extension to sewer system----------------------------------------------------

Aucma: 
DraW:!r~~a portion 01 basin: Drainage lor malaria controL ___________________________________________ _ 

Georgia portion 01 basin: Drainage fo .. malaria controL ___________________________________________ _ 

Nal1i:t~~~n60unty, Fla.: Dredging channel 0 leet deep to ~telnhatchee Rlver ____________________________ _ 
Increase depth 01 entrance channel to Steinhatchee RIver from 61eet as now recommended to 9 leet __ _ 
Wakulla County, Fla.: Dredging channel 10 leet deep to St. Marks River ------------------------

Escambia: 
DratJ::~~ma portion 01 basin: Drainage lor malarial mosqulto controL _______________________________ _ 

Florida portion 01 basin: Drainage lor malarialmosquito control. ___________________________________ _ 

FIOog;n~r:~ Fla.: Flood-control improvements ____________________________________________ ----------. 

Nal1i~:::a":c"ola Harbor, Fla.: Dredging channel and basin to provide refuge and repair basin! or medium. 
li.ed vessel •• 

$~k ggg Study necessary belore plans can be completed. 

75,000 Do. 

25,000 U. B. Boreau 01 Flsherl .. has completed plans. 

110.090 

570,000 

828, 000 Preliminary plans only prepared. Actual plans 
not to be made until work progr ...... 

48, 000 Preliminary plans completed. 

28, 000 Plans and speci1lca~ons completed. 

103,000 

29,000 Do. 
65.000 Preliminary plans completed. 
60,000 

120.000 Do. 
15,000 Do. 

88,000 Under consideration by War.Department. 

12, 000 Plans completed. 

235,000 

21,000 Preliminary plans prepared. 

247,000 Further plans and study required. 
134, 000 Plans insullicienl. Ail Interested agencies should 

be consulted. 

345,000 Plans insulIicient. Further study necessary. 

210,000 Study almost completed by Beach Erosion Board. 

59, 000 Surveys completed. 

123,000 
36,000 Plans insullicient. Further study necessary. 

39,000 Further Investigation required. 

25,000 Do. 
78,000 Do. 
39,000 Do. 

40,000 Surveys and plans completsd. 

200,000 Surveys completed. 
448,000 

245, 000 Plans completed. 

226,000 Plans not completed. Further .tudy necessary. 
117,000 Do. 

68,000 
260,000 
75,000 

328,000 

146,000 

Do. 
Do. 
Do. 

Plans incomplete. Further stud, necessary. 
Should await completion 01 sludy proJec&. 

Do. 

139,000 Tentative plans read,. 
40,000 Surveys completed. '. b;;:·4 __ 
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Southeast Project List-Continued r-

--------------------------------------------------~------~-------------------------
Drainage basin and project description I Estimated cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Mobile: 
Drainage: 

Dollas County, Ala.: Drainage for molariacontrol throughout tbecounty __________________________ _ 
Dollas and Lamar Counties, Ala.: Drainage canal for malaria control and land reclamation ________ _ 
Montgomery County, Ala.: Drainage for malaria control throughout the county ____________________ _ 
M~~:' ~ft:~:.!~aD~rrel~~\'I:/or malaria control, land reclamation, and channel improvement of 

Flood .om,./: Northport, Tuscaloosa County, Ala.: Levees _____________________________________________________ _ 
ltawamba County, Miss.: Straigl\tening river channel on East Fork of Tombigbee River near Ful

ton for flood control. Rome, Oa.: Levees for flood controL ____________________________________________________________ __ 

PGllution: , Gadsden, Ala,: Sewer-system extensions _________________________________________________________ __ 
Homewood, Ala.: Sewer-system extension ________________________________________________________ _ 

Wate, IUpplV: Bessemer, Ala.: New waterworks system and supply _____________________________________________ _ 
Gadsden, Ala.: Improvements to waterworks system _____________________________________ , ______ __ 
Talladega, Ala.: Dam and reservoir for water supply _____________________________________________ _ 

$113,000 Plans being prepared. 
83,000 Plans completed. 

124,000 Plans being prepared. 
300,000 Plans completed. 

100,000 
109,000 

330,000 

200,000 
96,000 

J,OI8,OOO 
96,000 
74,000 

Preliminary survey completed. 
Do. 

Plans being prepared. Co.t includes pumping 
equipment and changes in bridges, street levels, 
railroads, etc. Authorized by Congress. 

Plans completed. 
Do. 

Do. 
Do. 

Plans being prepared. 



TENNESSEE VALLEY 

A comprehensive program for control of water in 
the Tennessee River for navigation, flood control and 
incidental power development is now under way. The 
completion of the system of dams already planned by 
the Tennessee Valley Authority will provide effective 
regulation of the main river. An all-embracing 
plan for development involving tributary rivers is still 
under investigation. Individual improvements of water 
supply, waste disposal, and malaria control have been 
planned by the respective State boards of health. 

The annual rainfall and run-off in the Tennessee 
Basin are relatively heavy and their seasonal and 
annual distribution is highly irregular. The control 
of this irregular run-off according to an integrated 
plan for the purposes of navigation, flood control, and 
incidental power development is authorized in the 
Rivers and Harbors Act of 1930 and the T. V. A. Act 
as amended in 1935. Under these acts, the Tennessee 
Valley Authority has developed a program for the 
maintenance of a 9-foot navigable channel on the Ten
nessee River from Knoxville, Tenn., to its mouth, for 
the control of destructive floods in the Tennessee Val
ley and for reduction of flood crests along the lower 
Mississippi. In 1933, the pools behind Wilson Dam 
and !fales Bar Dam (a privately owned power devel
opment) provided the only 9-foot navigation facili
ties in the river. In order to complete the naviga
tion project, the Authority has constructed, or has 
under construction, the Pickwick Landing Dam, 
Guntersville Dam, Chickamauga Dam, and the Wheeler 
Dam; each of them equipped with locks. There re
main approximately 184 miles of lower and 120 miles 
of upper river which are unimproved. To meet these 
needs, locks and dams at Gilbertsville, Watts Bar, and 
Coulter Shoals are l>roposed as shown upon the accom
panying map. The main stream structures are being 
supplemented by the construction of two dams on 
tributaries; the Norris Dam on the Clinch River and 
the Hiwassee Dam on the Hiwassee River. These will 
create tributary storage reservoirs which will be used 
to increase low-water flows and decrease flood flows 
reaching the main stream. A third tributary storage 
dam, the Fontana Dam on the Little Tennessee River, 
is recommended. The integrated operation of both 
groups of structures will result in the maintenance of 
an improved waterway, control of floods at Chatta
nooga and other points in the main valley, reduction 
of flood heights in the lower Mississippi River, and 
the generation of a large quantity of power. Hy
droelectric units with a total capacity of about 400,000 

kilowatts have been or will be installed at Norris, 
Wheeler, Pickwick Landing, Guntersville, and Chicka
mauga Dams. An installation of 184,000 kilowatts had 
been made earlier at Wilson Dam. At all dams intake 
openings probably will be provided for new generating 
units which may be installed if needed. 

The Tennessee Valley Authority is now preparing a 
plan for the operation ·of these works when completed, 
and in addition is investigating the need for improve
ments on tributary streams. A few of the streams 
in the eastern section of the basin have been utilized 
in part by private interests for hydroelectric power, 
but the possible utilization of the remaining streams 
has not been explored fully. It may be expected that 
as a result of investigations to be made, comprehensive 
plans on a smaller scale will be outlined for the French 
Broad, Holston, Clinch, Elk, and Duck Rivers and 
for each of the other tributaries. 

In addition to the work in progress for the regula
tion of the major rivers in the valley, numerous 
i1nprovements in the interest of public health are being 
planned and carried on in scattered municipalities 
and farming areas of the valley. New water-supply 
systems and enlargements of old systems are needed at 
the places shown in the accompanying list of projects. 
Although stream pollution is not now a critical prob
lem along the Tennessee River and its major tributaries 
because of sufficient stream flow to dilute raw sewage, 
a few localities now require new facilities for collec
tion, treatment, and disposal of sewage. 

The work of land drainage for malaria control is 
now under the direction of the respective State depart
ments of health, and is supplemented by malaria
control activities undertaken by the Tennessee Valley 
Authority in its reservoir areas. 

Complementary to its river regulation activities, the 
Tennessee Valley Authority is engaged in basin-wide 
soil-erosion control, forestry, agricultural demonstra
tion, power marketing, and land planning studies. In 
the light of these studies, programs for land use and 
for the generation and sale of power are being de
veloped. The Tennessee basin is the only river basin in 
the United States in which continuous investigation of 
the use and control of water and of related problems is 
maintained by the Federal Government through the 
medium of a single administrative agency. The Au
thority's accomplishments point to the ultimate unified 
development of the Tennessee River. The method of 
attaining that end remains an experiment in govern
mental administration of water resources. 
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Tennessee Valley Project-List 

Remarks Drainage basin and project description I Estimated cost I -L ____________________ ___ 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Tennessee: 
1. Investigation Projects 

General problema: 
Program of mapping, engineering studies, borings, and Investigations needed for design in CODIlO(lo 

tion with construotion projects now under way. 
Program of mapping, engineering studies, borings and foundation studies, Bnd preparation of pre

liminary plans in connection witb construction projects already definitely recommend.d. 
Program of surveyS, investigations, engineering studies, borings, aod preparation of prelimin8l'Y 

plans and estimates for additional projects on major tributary streams of the Tennessee River 
includln~ the French Broad, Holston, Clinch, Littl. T.nnessee, Hiwassee, S.quatchi., Elk, and 
Duck RIVers. 

Tennessee: 
2. Construction Projects 

Flood control: 
Bristol, Washington County, Va.: Flood control, stream clearance, and reteining wall ___________ _ 

Flood control, fltJDigation, and water power: 
Chickamauga Dam on Tennessee River: Construction for DavigatioD, flood control, and incidental 

power development. 

Guntersvill. Dam on Tenn ... ee River: Construction for navigation, flood control, and Incid.ntal 
pow.r d.velopm.nt. 

Hiwassee Dam on Hiwassee River: Construction for navigation, :flood control, and incidental power 
development. 

N ~~~:l~::'n"~ ClInch River: Construction for navigation, flood control, and Incidental power 

P~'i.~i1~~taY~':,~~~ d~v".%pC:::.Jt~nnessee River: Construction for navigation, flood control, and 

W:::!t~~r::t.n Tennessee River: Construction for navigation, Bood control, and incidental power 

Pollution: 
Albert~lle, Marshall County, Ala.: S.wer system _____________________ . __________________________ _ 

~~~Ol, S~i~DC~~!{y~4~::.~'S:r;lgs:e:ll:~~r~rii~~('fireatiii8Di::::::::::::::::::::::::::::::::: 
Green.vill., Green. County, Tenn.: S.wage treatment plant and new outl.t ______________________ _ 
Hartselle, Morgan County, Ala.: Sewer system~ _________ ~ _____ ~~~ _____ .. _________________ ~~~ __ ~~~~_ 
L.wisburg, Marshall County, T.nn.: Sewage treatm.nt plant additloDS __________________________ _ 
Moulton, Lawrence County, Ala.: Sewer system and sewage treatment plant ____________ ~ ________ _ 

w.!~";!.:;lv~ Franklin County, Ala.: Sewer system and sewage treatm.nt plant _____________________ _ 

Cherokee and Leighton, Colbert County; Rogersville, Laud.rdale County; and Town Creek, 
Lawrence County, Ala.: Waterworks and waterworks improvements. 

Courtland, Lawrence County, Ala.: Waterworks _________________________________________________ _ 
Crossville, Cumberland County, Tenn.: Water supply; new source, treatment, and extensions ____ _ Moulton, Lawrence County, Ala.: Waterworks improvem.nts ___________________________________ _ 
Sh.ffi.ld and Tuscumbia, Colbert County, Ala.: Waterworks ____________________________________ _ 

$2, 100, 000 

1,400,000 

liOO,OOO l'ref.rably \0 be done concurrently witb proJ.cts 
now under way. Essential for extending com. 
preh.nsive plan of d.v.lopm.nt to tributary 
streams. 

20.000 Plans completed. 

24,008,000 Work In progress. Cost giv.n is for next 2 yean. 
Additional needed to complete dam and initial 
appurtenances, $7,375,000. 

23,697, 000 WOl~i~u..P~I0fa':'j,n~'r.::~i~r :~~~t!':~~~or com· 
7,900,000 w':,rk in progress. Cost given i9 tor next 2 yean. 

Additional need.d to complete dam and initial 
appurtenances, $4,785,000. 

90,000 Work in progr.... Amount sbown ne.ded for com
pletion of dam and initial appurt.nances, includ
ing two 5O,()()()..kilowatt generating units. 

8, 950, 000 Work in progr.... Amount shown need.d for com
pletion 01 dam and initial appurtenances,lnc1ud-

3,856, 000 J~r'!.: \-:~~~~~'j.w,:~~~~t':~'i.:i~ci for com· 
pletion of dam and initial appurtenances, includ· 
ing two 32,000 kilowatt genaratinl units. 

95,000 
49,000 

750,000 
250,000 
56,000 
26,000 
40,000 
38,000 

115,000 

Pr.liminary plans prepar.d. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

29, 000 Plans pr.pared. 
78, 000 Preliminary plans pr.pared. 
31, 000 Plans pr.par.d. 

297,000 Pr.liminary plans prepar.d. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Tennessee: 

Floo;:::,O!, ~~~~~"i.~~l~ 'fr"!~::'::River: Construction for navigation, flood control, and inci. 
dental power dev.lopment. 

GilbertsviUe Dam on T.nn .... e River: Construction for navigation, flood control, and incidental 
power dev.lopm.nt. 

Watts Bar Dam on Tenn .... e River: Construction for navigation, flood control, and incid.ntal 
power d.velopm.nt. 

Coulter Shoals Dam on T.nn ... ee River: Construction for navigation, flood control, and incidental 
power development. 

Drainage: 
Beech River, Decatur, and Henderson Counties, Tenn., and Knoxville, Knox County, T.nn.: 

Drainag. and ditch lining lor malaria control. 
Chattanooga, Hamilton County, Tenn.: Lining of ditcbes for malaria control _____________________ _ 
Whit. Oak, Hardin County, T.nn.: Drainag. for malaria controL __________________ • ____________ • 

Pollution: . 
Athens, McMinn County, Tenn.: Sew.r system including sewage treatm.nt plant _______________ _ 
Bristol, Washington County, Va.: Sewers and sewage treatment plant ____________________________ _ 
Bruceton, Carroll County, T.nn.: Sewage treatment plant _______________________________________ _ 
CI.v.land, Bradley County, Tenn.: Sewer system improv.ments _________________________________ _ 
Cowan, Franklin County, T.nn.: Sewer system Improvements and sewage treatm.nt plant _______ _ 
Fayetteville, Lincoln County; Jeff.rson City, Jeff.rson County; Manchester, Coffee County; 

Mount Pleasant, Maury County; Shelbyville, B.dford County; South Pittsburg, Marlon County; 
Tullahoma, Coffee County, T.nn.: S.wer extensions, sewage treatment, and coU.ctlng plants; 

H::''r~:~a:::,~oWa~~'!::tE!~i:~~d County, N. C.: Sewage treatment plant. ________________ _ 
Johnson City Washington County, T.nn.: Sewage treatm.nt plant and new outlallsewer ________ _ 
Sweetwater, Monroe County, T.nn.: Sewer system Improvements and sewage treatment plant ___ _ 

W.t1b~:S~~ Washington County, and Clintwood, Dickenson County, Va.; Engl.wood, McMinn 
County; Erwin, Unicoi County, Jasper, Marion County, T!JlIaboma, Coflee CountYi and 
Waverly, Humphreys County, T.nn.: Water supply systems, Wlprovements, and exreDSlOns. Athens, McMinn County, T.nn.: Wat.r system Improvements __________________________________ _ 

Cleveland, Bradley County. Tenn.: Water supply, n.w source and treatm.nt ____________________ _ 
Lenoir City, Loudon County, Tenn.: Watar treatment plant _____________________________________ _ 
Sweetwatar Monroe County Tenn.: Water supply, Improvements and treatm.nt _______________ _ 
Wasbingto'; County Sanitary District, Virginia: Water supply system ___________________________ _ 

$8,225,000 

10,000,000 

7,280, 000 

475,000 

175,000 

Cost given Is for first 2 years. Additional need.d 
to compl.t. dam and initial appurt.nances (pre
liminary estimate only), $20,775,000. 

Cost given is for first 2 years. Additional needed 
to compl.te dam and initial appurt.nances (pre
liminary estimate only), $68,756,000. 

Cost given is tor first 2 years. Additional needed 
to compl.te dam and initial appurtenances (pre-

C~~~~~ ~ttat.~n~y;~:721~iional need.d 
to compl.te dam and initial appurtenances (pre· 
liminary estimate only), $19.525,000. 

100 000 Plans compl.ted. 
25: 000 Plans compl.ted. Work begun In 1934, bnt d ... 

continued due to lack of funds. 

150,000 
300,000 

47,000 
200,000 

75,000 
618, 000 

221,000 
350,000 

50,000 

100, 000 
200, 000 
50,000 
35,000 

478,000 

Preliminary plans prepared. 

Do. 

Plans prepared and proJ.ct ready to advertise, -. 
cept for some l.gal and other difficulties. 
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OHIO BASIN 
(Except the Tennessee Valley) 

The Ohio River is a sewer, a source of water supply, 
an outlet for floods, and a highway. One-seventh of 
the popUlation of the United States is concerned di
rectly with the waters of the Ohio Basin, which present 
grave dangers and great opportunities. 

The Ohio River system now furnishes the chief 
means of disposal for nearly all the waste products of 
the many communities that line its banks, and provides 
the water essential to the health of millions of people 
and to the operations of thousands of industrial plants. 
Pollution of the main river and some of its tributaries 
by untreated domestic sewage and industrial wastes is a 
constant and serious threat to public health. Acid 
drainage from mines complicates the problem. It is 
estimated that the sewage produced by 6,500,000 people 
drains to the Ohio River directly or through tributa
ries. Less than 30 percent of the sewage receives any 
treatment. On days of minimum flow, about one quart 
in every gallon of water in the main river at certain 
points has passed through a sewer system. This grossly 
polluted water after filtration is used as drinking water 
by 2,500,000 people. A determined attack on the pollu
tion problem of the Ohio River system is imperative~ 
and for that purpose various undertakings are included 
in the accompanying list of projects. 

High floods have swept down the Ohio from time to 
time since the days of earliest settlement along its 
banks. It has contributed more than any other stream 
to the devastating floodwaters of the lower Mississippi. 

, The unprecedented floods of March 1936 in parts of 
the upper basin focused public attention upon this 
problem and led to an insistent demand for remedial 
measures. A system of flood-control reservoirs on the 
tributaries would provide the most practical means 
of controlling the floods of the Ohio and its larger 
branches. Protection against major floods was pro
vided years ago in the Miami drainage area and soon 
will be afforded in the Muskingum Basin by a system 

of reservoirs now under construction. A comprehen
sive plan developed by the Corps of Engineers includes 
some 89 reservoirs for flood control and power pro
duction. Many of the possible benefits in flood con
trol could be obtained by building 39 of these reser
voirs, about half of which are judged to be economi
cally justified at this time. Fourteen were author
ized by the Congress in the Flood Control Act of 
1936. Despite the conflict between the need of reser
voir space for storage of floodwaters and for stor
age of water for other purposes, the 'integrated use of 
a system of large reservoirs for control of floodwaters, 
for augmentation of low flow, for power development, 
for water supply, and for recreation is possible. A 
study of such possibilities in the Ohio Basin is recom
mended. Its water problems are complex and inter
related. In few drainage areas, if any, is there greater 
need or greater opportunity to solve water problems in 
combination, and to provide simultaneously for mul
tiple uses of water. 

The Ohio River and some of its tributaries, notably 
the Monongahela, carry the heaviest river traffic in 
the country. Further improvement of the Ohio, in
cluding replacement of obsolete dams, changes to facil
itate operation of locks and dams, channel dredging, 
and the like, are recommended for immediate or de
ferred construction. The most ambitious scheme of 
recent years for the creation of a new commercial 
waterway within and near the Ohio Basin calls for a 
canal through the Beaver, Mahoning, and Grand 
Rivers to connect Lake Erie with the Ohio River at an 
estimated cost of some $165,000,000. The project is 
now being restudied by the Corps of Engineers. Be
cause this study is incomplete, the project has not been 
considered for inclusion in the present plan. 

Water recreational facilities are meager throughout 
the basin. Erosion. is locally a serious problem, no
tably in the Muskingum drainage and in West Virginia. 
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Ohio Basin Project List 

Drainage basin and project description Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1. Investigation Projects 
Oblo. general: ' 

Flood control. Iow·water flow control. " .. Igalion. re.,eatlon. and water power: 
Dlstrlct·wlde Investigation to plan an Integratsd system of reservoirs for multiple use ............. . 

Pollution: 
Study of Industrial wastes In Qhio Valley to determine points of most pollution. to devise means 

of handling Industrial waste!l, and to adopt a common policy In cooperation with Industry in 
regard to corrective measures required. 

Recrealion: 
Study to determine suitable sites for recreational lakes In relation to cost and accessibility to popu· 

latlon. 
Beaver: 

Pollution: 
Study In tbe Youngstown district on the Mahonlng River of low flow augmentation. sewage 

treatment. and Industrial wastes. with consideration of flood control. 
Musklngum: 

Pollution: 
Study to determine economic Justification for and to devise means of removing industrial waste 

pollution from plants at Canton. Mansfield. Barherton. Massillon. Zanesville. Newark. Coshoc
ton. Rittman. and Cambridge. Ohio. 

Miami: 
Flood conlrol. ftcftatlon. and wildllf': 

Study of proposed reservoir for recreational use and possible flood control on Little Miami River •• 
Wabasb: 

Drainage: 
Study of dralna~e policy for Wabash Basin to determine whether additional land drainage Is 

desirable. and whether some existing work should be abandoned. 
Flood control: 

Study of flood protection for Indianapolis to determine what levees should be included and coSt and 
benefit balance. 

Cumberland: 
Pollullo .. , 

Pollution stream survey and laboratory tests to obtain adequate information of existing and poten. 
tial pollution. Also hydrologic study. , 

2. Construction Projects 
Ohio. general: 

NarJigatlon: 
Dredging Ohio River to provide 500-foot width channe!. ......................................... .. 

Pollutio .. : 
Aliquippa and Ambridge. Pa.; Ashland. Ky.; Baden and Beaver. Pa.; Bellaire. Ohio; Bellevue. 

Ky.; Benwood. W. Va.; Bridgeport. Ohio; Catlettsburg. Ky.; Chester. W. Va.; Cincinnati. 
Ohio and vicinity; Covington and vicinity and Dayton ... Ky.; East Liverpool. Ohio; Evansville. 
Ind.; Follansbee. W. Va.; Freedom. Pa.; GallipoliS. vhio; Henderson. Ky.; Hollidays Cove. 
W. Va.; Hopewell Township. Pa.; Huntington. W. Va.; Ironto'!! Obio; Jeffersonville. Ind.; 
Louisville and Ludlow. Ky.; Madison. Ind.; Mariette and Martins jO'erry. Ohio; Maysville. Ky.; 
McMechen. W. Va.; Metropolis. Ill.; Middleport. Ohio; Midland. Pa.; Mingo Junction. Ohio; 
Monaca Pa.; Mount Vernon Ind.; Moundsville. W. Va.; New Albany. Ind.; New Boston. 
Oblo; New Martinsville. W. 'va.; Newport,-~y .• and vicinity; NorWOOd. Ohio. and vicinity; 
Owensboro and Paducah. Ky.; Parkersburg. w. Va.: Pittsburgb. Pa.; Pomeroy and Portsmouth. 

~~I~a~IW~rl~~Il'ie~h~~·\vt~::.e:~~~.i1~i~~oi.e{t,.C~~; ~':,1l~C~~~o:,~~~~~ :'~ll~~~~:; 
primary sewage treatment plants at each pl808 to clean up the Ohio River. safeguard water 
supplies and provide water recreation. 

Ohio Basin. general: Sealing of abandoned mines to protect public water supplies. to reduce acid 
in streams which Injures concrete and metal structures. boats. and piping. and aggravates poilu· 
tion. 

Upper Ohio: 
Pollmlo,,: 

Knox. Pa .• and MIIDin Townsblp. Pa.: Sewage treatment plant for reduction of nuisance; and sewer 
system for MUllin Township. Pa. 

Beaver: 
Pollution: 

Girard. NUes. Warren. and Youngstown (Including Campbell). Ohio: Primary sewage treatment 
plants and collecting sewers to lessen unsanitary conditions and poUution In Mahoniog and Bea· 
ver Rivers and to improve quality of Industrial water taken from them. 

lJnesvllle and Slippery Rock. I'a.: New sewage treatment plant to protect Pymatunlng reservoir 
at the former p1808; at latter place, additional nnlts to existing lewage treatment plants. 

Musklngum: 
PoUmion: 

Scioto: 

Ashland. Barberton. Buckeye Lake. and Camhrldge, Ohio: Sewer systems and completa treatment 
plants. 

Pollution: _ 

Miami; 

Kenton. Oblo: Improvements to existing sewage plant wblch di.;chargas Into stream ahove Colum· 
bus water reservoirs. Lancaster. Oblo: Sewage treatment plant ________________________________________________ •• ______ __ 

Pollution: 
Dayton. Ohio: Construction of 10 additional sprinkling filters for sewage piant ____________________ • 

Hamilton. Ohio: Intercepting sewers and treatment piant construction; pians 10 Include control of 
Industrial pollution. ~ 

South Cbarleston. Ohio: Complete sewage treatment plant __________________________ • ________ •• __ • 
Yellow Springs. Ohio: Complete sewage treatment plant. ______________________________________ •• ~ 

Recr.allo1l and wildlife: .-
Piqua. Ohio: Dam to provide cooling water for power.1'lant and recreation lake for clty-----------

Water ",,,pl,, Springfield. Ohio: Increased water supply. ______________________________________________________ __ 

'For IIrst year. 

$500.000 

160.000 

60.000 

60.000 

5.000 

A continuation and expansion of previous surveys 
by tbe Corps of Engineers. 

Many proposed projects In need of clas..lflcation. 

Preliminary investigation has been made. 

25.000 A controversial question requiring thorough Inves. 
tigation. 

15. 000 To include projects autborlzed by Congress. 

200.000 Intensive 2-year program. followed by continuing 
annual work. 

2,000.000 

75.000.000 

7.000.000 

280.000 

8,000.000 

40.000, 

2,200.000 

Under construction. Cost glve'n Is for next 2 year •• 
Additional needed to complete; $2.700.000. 

Will probably require concerted action by States 

:.~~'In~r.!'J~esCosfs!~msa:..~y~i:,t;:fcha~g~':J~ 
be undertaken prior to construction. 

Program now under way. 

Plans completed. 

1'laoS . required to he in conformity with the 
, study recommended under group A. 

Plans completed. 

General plans ready for Cambridge; detailed plans 
for other communities. . 

40.000 Investigation and preliminary plans made. 

400.000 Do. 

160, 000 Plans made In connection with present improve
ments. 

1.000.000 Final plans needed. 

40, 000 General plans ready. 
60. 000 General plans made. 

55, 000 There are preliminary plans. Final pians now 
being made. 

800.000 
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Ohio Basin Project List-Continued 

Dralnag. basin and project description I Estimated cost I R.marks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Contlnu.d 

Wab .. h: 
Z. ConairaclioD ProJects-CoDtlnu.d 

Pol/Illl ... : 
And.rson. Munci •• N.wcastl •• and Noblesvill •• Ind.: S.wag. treatm.nt plants ••••.••••••••••••••• 
Crawlordsvill •• Edinburg. E!wood. and Martlnsvill •• Ind.: S.wag. treatm.nt pl.nts ..•••••••...•• 
H~rtlord City. Ind.: Correction ol ...... iv. pollution from domestic .. wag. and large paper mills •. 
Mltcb.ll and Pern, Ind.: S.w.r s)'Stema and .. wag. treatment plants •••••••••••••••••••••••••••••• 

Wat ... IUppl,: 
Green: Bloominglen. Car\lsl •• Bnd Elnora. Ind.: Water supply S)'Stema •••••••••••••••••••••••••••••••••••• 

Dralnave: 
Davless. H."d.rson. Hopkins. McLean. Mublanburg. Ohio; Todd and W.bster Counties. Ky.: 

Drainage to .xterminate mosquitoes and control malaria with Incid.ntal b.n.fits to farm land. 
Will ... IUppl,: 

Bowling Green. Ky.: Coverlne 01 water distribution raaervoin to sal.guard water supply against 
contamination. 

Oumb.rland: 
Dralnave: 

Oaldw.ll. Ohrlstian. Livingston. Lyon. Todd. and Trigg Oountles. Ky.: Drainage to ext.rminat. 
mosquitoes and control malaria witb Incidental b.nefits. 

Flood control:. . 
Middlesboro. Ky.: Construction nf l.vees to protect property Irom floods ......................... . 

Pollution: 

MG~dlatinbTenn.: S.wers and sewage treatm.nt plant •••••••••••••••••...••••••••.•••••••••.•.•.••• 
1 dles oro, K,.: New sewer system tor large population without sewers. ______________________ _ 

Lower t~l::·rset. Ky.: .wer system and s.wag. treatm.nt plant .•...•••••••••••.••••••••••••••••••••... 

Drainage: . 
Ballard. Crlttend.n. Daviess. Hend.rson. Hopkins. Livingston. McOracken. Union, and Webster 

Oounties. Ky.: DraInage to exterminate mosquitoes and control malaria with incid.ntal b.n.fits 
to larm land. 

Pollution: 
Batesvill •• Ind.: Interceptors and compl.te .. wag. treatm.nt plant •••••••••••••••••••.••••...•.•.. 

WIII~o~~~~nd Salem. Ind.: Oompl.te .. wag. treatm.nt plants •••...•.•....••.•..••••••••••••••.•.. 

Madison. Milan. and V.vay. Ind.: Ohlorination. wat.r plant Improvem.nts. and/or filtration 
plants. 

$3.000.000 Plans ready; need Imperatlv. 
850.000 Do. 
180.000 Do. 
675,000 Plans ready. 

2OO.00D Do. 

980.000 A 6-year program DOW being sterted. 

44,000 Plans compl.ted. 

288.000 A 6-year program now b.lng started. 

600.600 Preliminary study and plans compl.ted. 
plans needed. 

D.t.n 

100.000 Prelimln.ry plans ready. 
120,000 Plans ready; need urg.nt. 
200,000 Do. 

640.000 A 6-year program now being started. 

180.000 Preliminary plans compl.ted. 
200.000 Plans compl.ted. 

100.000 Preliminary plans compl.ted. 

GROUP B-FOR DEFERRED OONSTRUOTION 

Oblo gen.ral: 
Flood control: 

O~::.~r~ 8r':,~~ .. d'~~:k~~~:~hlg~~~ao:~~r::~lrev:.1lo~":I~:=. ~!g~= Jf.:~~'if';d 
::;:,~~~~ West Fork River. OI.Dd.nin. Big B.nd. Blueston •• Falmoutb. and Oav. Run 

N.vigation: 
At Ohio dams DOS. 43. 39. 30, 'J:I. and 21: Construction 01 additional bear trap capacity to raci\itate 

operation or dams and maintain pooll.v.ls for navigation. 
At Oblo dama DOS. 18. 47. 61. 62. and 63: Rais. each d.m 2 feet to reduce dredging costs •••••••••••• 
R.construct dam no. 48 to raise pool 2 reet and facilitat. op.ratioD. .................................. . 

Upper Obio: 
Pollntion: 

Accid.Dt. Md.; GI.nfleld. Pa.; MountalD Lake Park. Md.; North Apollo. Pa.; St. Clairsvill. and 
Stowe Townsbip. Obio: S.wers)'Stama for public healtb and conv.ni.nce. 

Arnold, Canonsburg, Connellsville, Bud Donora, Pa.; Friendsville, Md.: Greensburg, Huston, 
Jobnstown. Mount Pleasant. Nanty Glo. N.w K.nsington. and Waynesburg. Pa.; and Woods
fi.ld. Obio: Intercepting sew.r and s.wag. treatm.Dt plants. 

Bradlord. Ooudersport. East Brady. Edinboro. EmI.nton. Ford City. Franklin, Homer City. 
Johnsonburg. Kan •• Kittanning. Mount Jew.tt. Oil City. Port AlI.gany. Polk State School. 
Ridgway. St. Marys. Sbeffield Townsbip. Sm.thport, Tidiouta. Tionesta. W.rreD. and Youngs
viII •• Pa.: Primary sewage treatm.nt plant and Intercepting sewer to clean np tbe AlI.gh.ny 
River. 

Clarksburg.4--H Camp. and Weston. W. Va.: S.wag. treatment plants .••••••••.•.••••••••••••••• 
East McKeesport and Latrob •• Pa.: Interceptor .. w.rs ••••••••••.•.••••••• ·•••••••••••· .. •••••••·• 
Irwin. Marianna. and Oakdale. Pa.: S.wag. treatment plants ••.•••.••.•.•••••••.•.••••••••..••••• 
SalamaDca. N. Y.: Coll.cting sewers and .. wage treatment plant to cleaD up th. All.gheny River •• 

W·t;'.~~:ille. Bradlordwoods. Brookvill •• and Daisytown. Pa •• and Marietta. Oblo: Water filtra· 
tion plant to produce b.tter water supply. 

Carmicbaels and Salisbury. Pa.: Compl.t. Dew wat.r suppl~ ~y.t.ms ••••.••••••••..••••••••••.••. 
Clarksburg.4--H Oamp. and WestOD. W. Va.: Reservoir ror JOInt water supply ••••••••••.•.••••••• 

Beaver: 
Polluti ... : R b T b' Butl.r Townsbip. Jackson Townsbip, New BrlghtoD. North Bessemer. oc est.r owns IP. 

Sbaron. South N.w Oastl •• Union Township. West Middlesex. and White Township. Pa.: Oom· 
munity·wid. sewer syst.ma. 

WatK:v~I~arrisville, and Slippery Rock. Pa.: Water soltening plants.t Beaver and Slippery Rock; 
water syst.m at Harrisville. 

Muskingum: 
POIl~~~~cton. Crooksvill •• D.Dnison. N.wark. aDd Ubricbsville. Ohio: Sewer syst.ms and s.wag. 

treatment plants. 
Dover Minerva New Pbilad.lpbia, and Woost.r. Obio: S.wag. treatm.nt plants or secoDdary 

treatment pl...{t to supplement .. isting plants. ., la 
Malta. McConn.lsvill •• Mount VerDon. Rittman, and Zanesvill •• OblO: Sewage treatment P Dts •• 

W.t ..... ppIV: Mansfi.ld. Oblo: Increased water supply ......................................................... . 

$85. 300. 000 Th. preliminary estimates giv.n will be revis.d as a 
result 01 study project now In proeress. Autbor
lzed by Congress. 

1. 300, 000 Plans prepared. 

900, 000 Preliminary plans ready. 
3.000.000 Do. 

500.000 

3, 000. 000 

3,000.000 

Preliminary plans lor North Apollo, surv.y lor 
GI.nfi.ld. Otbers-no plans avaU.bl •• 

Plans partly compl.ted lor Greensburg and Con· 
n.lIsvlll. (wblch includes pumping stations). 
Oth.rs-no plans avaUabl •• 

Pt;f~:=.l=nt!~~ a~d'U~~P~~dy~h~::! 
partly compl.t.d lor Sm.thport. Bradford. 
WarreD. Franklin. and Kittanning. Plans com· 
pl.t.d lor Edinboro. Tidioute. on City, and Polk 
State School. Otbers-no plans avaU.bl .. 

880,000 r.:,:: No ~~ availabl •• 
310, 000 Preliminary plans mad •. 

415,000 

15D,OOO 
800.000 

Contract awarded at Daisytown. Plan completed 
for Brookvill.. Study compl.t.d lor Bantley. 
viii.. No plans availabl. lor Bradlordwoods 
and Marl.tta. 

Plans ready. 
No plans availabl •• 

800, 000 Plans are compl.te lor Wblte Township. Union 
Townsbip. South N.w Cestl.. and Jackson 

~d"~Rl \'i~~':"P~~!, b'::tn~~~~ez 
15D, 000 Harrisville plans completed. Others-preliminary 

plans. 

1.400.000 G.D.ral plans lor Cosbocton; aU ntber places DO 
~=:::~~I'tbrl'.J:~::U:. combined plant lor 

800, 000 Plans needad. 

825, 000 Existing Rittman plant subJ.ct to overflows by 
floods. 

7DD,OOO Inad.quate Industrial supply. 
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Ohio Basin Project List-Continued 

Dr .. in .. ge basin .. nd project description I Estlm .. ted cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Kanawha: 
Pollutfo,,: 

Scioto: 
~~i';!'~l~n;Vw:tr~.~'k';;~:g;'f..!.n;:'etn~l:atni::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Pollutio,,: 
Circleville, Hillsboro, and Wel!.ton, Ohio: Sewage treatment plants •••••.•.•.•••.•.........•••••.. 

Big Sandy: 'j; 
Pollutio", 

Willi .. mson, W. V ... : Sewage treatment pl .. nt ••.•••.•••••.•.•••.•..••••••.•.....•.•.....•••.•...... 
Wat .... upplV: 

Elkhorn City, Fullerton, .. nd Raceland, Ky.: New water supply systems ....•...•..... 0 •••••••••• 

Miami: ' 
Pollutio,,: 

Germantown, Ohio: New sewage treatment pl .. nt. .............................................. .. 
Middletown, Ohio: Sewage treatment plant and relief sewers ..................................... . 

Piqua, Ohio: Primary sewage treatment plant .......................................... ~ ........ .. 
Urbana, Ohio: Reconstruction and extension of sewage treatment plant ........................... . 

Water ,uppIV: 
DeGr .. ff, Ohio: Municipal w .. terworks, wells, pumps, distribution system ....................... .. 

Kentucky: 
Pollutio,,: 

Georgetown, H ..... rd, Irvine, Mount Sterling, Nicholasville, Paris, .. nd Versailles, Ky.: Sewage 
treatment pl .. nts and/or outfall sewers and/or sewer systems. 

Water ... pptV: • 
Richmond, Ky.: Filter plant to purify supply from stream of poor quality ........................ . 

Wabash: 
Pollution: 

Altamont, Newton, and Paxton, m.: Sewer systems and complete sewage treatment plants ...... .. 
Brazil, Ind.: Secondary sewage treatment .................................................. ~ .... .. 
Casey, Charleston, Fairfield, Gaorgetown, Greenup, Hoopeston, Marshall, Mattoon, p .. lestine, 

PariS, and Olney, Ill.: Complete sewage treatment plants and collecting sewers in some CBSes 
to remove nuisance conditions, prevent suits and improve water for agricultural purposes. 

Delphi, Logansport, Marion, and West Terre Haute, Ind.: Sewer systems and sewage treatment 
plants. 

Terre Haute, Ind.: Sewage treatment plant, including some sewers to correct excessive river poilu· 
tion and remove menace to water supplies of cities downstream, including Vincennes. 

WatH:effo/~'~nd Oakland City, Ind.: Water purification plants ..................................... . 
lasonville, Ind.: Water supply ................................................................... . 
Logansport, Ind.: Water purifiration plant improvements ....................................... .. 

Oreen: 
Pollution: 

Campbellsville, Ky.: Sewer system and sewage treatment plant ................................. .. 
Wat ...... ppIV: 

Auburn, Brownsville, ('ave City, Hartlord, Island, Leitchfield, and Munfordville, Ky.: Water 
supply for communities now depending on individual supplies. 

Cumberland~ 
Pollu/io,,: 

Hopkinsville, Ky.: Major extension of sewer system and addition of sewage treatment plant ...... .. 
Princeton, Ky.: Sewage plant for eomplete trestment of sewage .................................. .. 
Williamsburg, Ky.: Sewage trestmen! plant ..................................................... .. 

Wat ... ,upplr: 
Albany, Burnside, Evarts, Livingston, and Whitley, Ky.: Water supply systems." ............. .. 
Baxter, Erin, and Smyrna, Tenn.: Water supply systems ........................................ .. 

Lower Ohio: 
Potlution: 

Lawrenceburg, Ky.: Sewer system ............................................................... .. 
Water IUPplg: 

Corydon, Dixon, Lewisport, and West Point, Ky.: Water supply systems ........................ . 
Versailles, Ind.: Water supply, wells, pumps, tank, and distribution system ..................... .. 

$200, 000 Plans needed. 
125,000 Do. 

360,000 Investlgetion and plans are lacking. 

125,000 No plans available. 

250,000 

130,000 
1,000,000 

300,000 
35,000 

70,000 

600,000 

120,000 

500,000 
100,000 

1,IlOO,ooo 

Preliminary plans completed. 

Preliminary plans made. 
Plans and surveys needed for both domestic and 

industrial sewage treatment works. 
Plans needed. 

Do. 

Preliminary plans. 

Plans partly completed for Hazard; elsewhere plans 
have not been prepared. 

Plans ready. 

Plans needed. 
Plans not yet ready. 
Plans needed. 

I, 300. 000 Plans not ready. 

2, 300, 000 Do. 

75,000 Do. 
350,000 Do. 
30,000 Do. 

100,000 

410,000 

425, 000 
60, 000 

100,000 

500,000 
135, 000 

120,000 

250,000 
60,000 

Preliminary plans .. nd SpecillCBtions completed. 

Cave City, Hartford, Island, and Leitchfield plans 
ready; other places, no plans .. v .. ilable. 

Plans completed. 
Preliminary plans ready. 

Do. 

No plans available. 
Preliminary plans resdy. 

Preliminary plans completed. 

Preliminary plans completed. 
No r>lans av .. ilable. 



GREAT LAKES-ST. LAWRENCE 

The economic growth of the Great Lakes drainage 
area has hinged in large measure upon the utilization 
of the lakes system as a waterway. The St. Lawrence 
River link to the Atlantic Ocean now is the outstand
ing waterway project in the district, and most other 
proposed large improvements, other than pollution
control works, are related directly or indirectly to it. 

Under the terms of a pending treaty with Canada, 
the St. Lawrence River would be provided with a 
navigable channel of 27 feet, thus allowing many ocean
going vessels free access to the Great Lakes. Locks 
and dams would be constructed on the St. Lawrence 
River, and the connecting channels between the Great 
Lakes would be deepened. Hydroelectric plants in th& 
international section with an installed capacity of 
1,640,000 kilowatts would be constructed in connection 
with the navigation works. The estimated cost of the 
project to the United States is $265,000,000, assum
ing a two-step development. This plan of develop
ment is the basis of the .pending international agree
ment. This project may be undertaken as soon as the 
necessary treaty with Canada is ratified. 

Compensating works on the Niagara and St. Clair 
Rivers which would operate to restore and maintain 
lake levels on Lake Erie, Lake Huron, and Lake Michi
gan, respectively, should be constructed. . 

The scenic value of Niagara Falls is now impaired 
by occasional low-water flows. Remedial works on the 
Niagara River above the falls accordingly have been 
designed by the International Niagara Board of Con
trol. No further diversions of water for power above 
the falls should be allowed until the efficiency of these 
works has been tested in practice. 

Throughout the Great Lakes area maintenance of 
lake levels-primarily for navigation-and of scenic 
features, such as waterfalls, is of the utmost impor
tance to the rapidly growing recreational industry. 
In the Superior Lake drainages of Minnesota and 
Wisconsin, and in the Adirondacks, as well as in 
international waters, the preservation of natural-water 
bodies is a critical problem. 

Flood protection in the short and relatively flat 
streams which drain into Lakes Michigan, Huron, and 
Erie may be planned with little reference to conditions 
in the lakes themselves. In the basins of the Black, 
Genesee, Racquette, Lake Champlain, and other drain
ages into Lake Ontario and the St. La wrence, there 

96428-37--4 

are numerous opportunities for combination of flood
control and low-water control reservoirs with hydro
electric power developments. A few multiple-use res
ervoirs in the rugged uplands of northern New York 
are recommended for deferred construction. Many 
others would generate power that would have value 
chiefly for supplying peak loads to supplement the 
St. Lawrence plants, and their initiation should await 
construction of the St. Lawrence project. Thus, plans 
for integrated regulation of the eastern tributaries of 
the lakes depend in considerable part upon plans finally 
adopted for the major waterway project. 

Lake traffic has been a primary factor contributing 
to the growth of the Great Lakes cities. The lakes 
now carry more than 100 million tons of traffic a year, 
principally grain, iron ore, coal, and oil. In recent 
years, traffic has concentrated more and more in a few 
ports such as Duluth, Milwaukee, Chicago, Detroit, 
Cleveland, and Buffalo. For that reason the need for 
additional harbor improvements at the many smaller 
ports is slight, although operations involving greater 
depth and more room are justified at the larger ports. 

The metropolitan areas on the shores of the Great 
Lakes have drawn freely upon the lakes for water 
supply. They also have dumped waste into the lakes 
indiscriminately. Chicago is now completing its great 
sewage-disposal plant, but the adjacent manufactural 
towns in Indiana have continued to contaminate the 
lake waters with sewage and industrial waste. The 
raw sewage from the northern Indiana cities should 
be treated, and provisions should be made against dis
charge of the effiuent into the lake during flood periods 
on the Calumet River. Waters also are unduly pol
luted by sewage at Duluth and Detroit. At those 
points, as well as at the southern tip of Lake Michigan, 
sewage-treatment plants are necessary for the mainte
nance of satisfactory public-health conditions. Plans 
for appropriate works are ready in most cases, and 
construction should begin promptly. Sewage-treat
ment plants also are in demand in the densely popu
lated valleys tributary to Lake Ontario, and in the 
Lake Champlain and St. Lawrence areas where recrea
tional use of water is dominant. In addition, filtration 
and water-treatment plants are required at a few of 
the above-mentioned cities, and at Chicago, Duluth, 
Akron, and Cleveland extensions of the water-supply 
systems are warranted by growth in demand for water. 
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Drainage Basin Problems and Programs 43 

Great Lakes-St. Lawrence Project List 

Drainage basin and project description 1 Estimated 009t.1 Remarks 

GROUP A-PR01ECTS FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1. Investigation Projects 
Michigan: 

Flood control: Grand River, Mich.: Flood control _______________________________________________________________ _ 

Huron: Milwaukee River, Wis.: Flood contro!. ________________________________________________ ------------

Flood conl,ol: Saginaw River and Sebewaing River: Flood-control studies _______________________________________ _ 

PoUution and wal", ,.,1J1lIV: 
Erie: Saginaw, Mich.: Water supply and industrial waste control or a new source or water .upply--.----

Flood control: 
Na~~?!'.!" Huron, Raisin, and Rouge Rivers, Michigan: FIood_ntrol studies ______________________ _ 

Lake Erie-Ohio River Canal through Youngstown, Ohio, via Mahoning and Beaver Run _________ _ 

St. Lawrence: 
Flood control: 

Champ~::1an River Branch of Oswegatchie River, N. Y.: Stream regulatlon ____________________________ . 

Flood conl,o/: 

POII~~~~[:k~~~03~~~~-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Vermont: Stream pollution and economic usefulness of remedial measures ________________________ _ 

2. Construction Projects 
Saperlor: 

Naoiualion: 
~eweenai:'1 w~r;;aybMlch·:feepen waterway to 25 feet _________________________________________ _ 

resque e, I .: eepen arbor, supplemented by breakwater _______________________________ _ 

Pollution: 

~~~~~~~~~:~~:~~l~~1:~~11~~!~J~~:~:~ 
Water8U1J1l''I: Bessemer

M 
Mich.: Additional water supply _______________________________________________________ _ 

~~:~8rbo~·i.£f:.~~~~~~~~~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Michigan: 

Navigation: Calumet Harbor, Ind.: Breakwater construction and dredglng ____________________________________ _ 

Cook County, m.: Channel Improvement ______________________________________________________ ---
Indiana Harbor, Ind.: Widening and deepening Indiana Harbor Canal ___________________________ _ 

Kewaunee Harbor, Wis.: Deepening to 20 and 22 feet _____________________________________________ _ 

Manistee Harhor, Mich.: Dredging to 21 feet and 23 feet __________________________________________ _ 
Manitowoc Harbor, Wis.: Dredging to 21 feet ___________________________________________________ ---
Manitowoc Harbor, Wis.: Deepen and widen channel In harbor __________________________________ _ 

Menominee River and Harbor, Michigan and Wisconsin: Deepening to 21 feet ___________________ _ Milwaukee Harbor, Wis.: Deepening to 21 feet ___________________________________________________ _ 

Muskegon Harbor, Mich.: Repeir revetment ______________________________________________ --------

St. Joseph, Mich.: Improving harhor - ------------------------------- ------------------------------Sheboygan Harbor, Wis.: Deepen and widen entranoo channeL __________________________________ _ 
South Haven, Mien.: Deepening to 21 feet_, _________________________________________________ ------

Sturgeon Bay and Lake Michigan: Wisconsin ship canal, deepen and widen.. _____________________ _ 

Two Rivers Harbor, Wis.: Deepen channel and inner basin ______________________________________ _ 

Pollution: Benton Harbor, Mich.: Additional sewage treatment _____________________________________________ _ 
Chicago Sanitary District, m.: Completion of sewage treatment construction program ____________ _ 

Crown Point, Ind.: Sewage treatment plant-------------------------------------------------------East Chicago, Ind.: Interceptors and sewage treatment plant _____________________________________ _ 
E .. , Oary, Ind.: Sewers and sewage treatment plant _____________________________________________ _ 
Elkhart, Ind.: Interceptors and sewage treatment plant-------------------------------------------Gary, Ind.: Interceptors and sewage treatment plant _____________________________________________ _ 
Grand Haven, Mich.: Interceptors and sewage treatment plant __________________ ~-----------------
Griffith, Ind.: Sewers and sewage treatment plant ________________________________________________ _ 
Hammond, Ind.: Interceptors and sewage treatment plant---------------.-----------------------
Highland, Ind.: Sewers and sewage treatment plant-----------------------------------------------Hobart, Ind.: Interceptors and .ewage treatment plant _________________________ c _________________ _ 
Kendallville, Ind.: Interceptors and sewage treatment plant ______________________________________ _ 
Lansing, Mich.: Sewage treatment plant----------------------------------------------------------Michigan City, Ind.: Additions to sewers and sewage treatment plant ____________________________ _ 
Mishawaka, Ind.: Interooptors and sewage treatment plant _______________________________________ _ 
Omro, Wis.: Sewer system and primary sewage-treatment plant __________________________________ _ 
Racine, Wis.: Primary .ewage-treatment plant---------------------------------------------------
St. Joseph, Mich.: Additional sewage-treatment plant---------------------------------------------Sheboygan Falls Wis.: Complete sewage-treatment plant ________________________________________ _ 
Soutb Bend, Ind.: Interceptors and sewage treatment plant..--------------------------------------South Milwaukee, WII.: Primary sewage-treatment plant ________________________________________ _ 
Valparaiso, Ind.: Interceptors and sewage-treatment plant-----------------------------------------
Whiting, Ind.: Interceptors and sewage-treatment plant ___________ ._ ------------------------------

$40. 000 W:!,;~C rererence to Lansing and Grand 

5,000 

45,500 

10,000 

5,000 

so. 000 

25,000 

15,000 
15,000 

25,000 

To determine flood bazards and best method and 
cost of abatement, with special reference to 8agi
~ill~g:.ay City, Sebewaing River and Sebewaine 

Preliminary studies have been undertaken. 

A study to extend tho review now being ma1e by 
the Corps of Engineers to provide consideratioD 
of alternate routes. 

1,985,000 Under construction. Sum needed to complete. 
350,000 Sum needed to complete. Authorized by Congr .... 

Plans comilleted. 

61,000 
26,000 

I, 166, 000 Ready for construction. 
194,000 Plans completed. 
24,000 
14,000 
27,000 Do. 
7,000 

124,000 Do. 
161,000 Ready for construction. 
111,000 Plans completed. 

890. 000 Under COD"truction. Cost given Is ror next 2 years. 
Additional needed to complete: $1,735,000. Au· 
thorized by Congress. 

1,240,000 
240.000 

60.000 

60,000 
lI5,OOO 

77,000 

83.000 
50,000 

28,000 
75,000 
45,000 
25,000 

Cost given Is for first 2 years. Additional needed 
to complete: $493,500. Authorized by Congreas. 

Cost given is for first 2 years. Additional needed 
to complete, $224,000. Authorized by Congress. 

Authorized by Congress. 

Cost given is for first 2 years. Additional needed 
to complete, $68,000. Authorized by Congress. 

Anthorized by Congress. 
Under construction. Cost given is for next 2 years. 

Additional needed to complete, $75,000. Auth .... 
ized by Congress. 

Authorized by Congress. 

Cost given !s for first 2 years. Additional needed 
to complete, $32,000. 

I, 125,000 Cost given is for first 2 years. Additional needed 
to complete, $250.000. 

30,000 

180. 000 Preliminary reports made. 
40.940.000 Under construction. Work pursuant to Supreme 

Court deeree. 
45,000 

1,330,000 
60,000 

1,000,000 
2,300,000 

200,000 
29,000 

2. 950.000 
30,000 
00,000 
70,000 

800,000 
145,000 
"74,000 

75,000 
450,000 
200,000 
73,000 

3,000. 000 
66,000 

125.000 
335,000 

Plans completed. 

Plans being made. 

Preliminacy reports made. 
Plans completed. 

To ~':;ent pollution of Lake Michigan. 



44 National Resources Oommittee 

Great Lakes-St. Lawrence Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction ProJedlt-Continued 
Mlcblgan-Contlnued. . .'. 

w.t ... ,01'1'1.: .,' 
Chicago, m.: Filtration and metering project------------------------------------------------ _____ _ 

Buron: 
Wal ... ,u1'1"': 

~~~~~~~C~::!!J:~~E!~:r~~~~;~;::::::::::::::::::::::::::::::::::::::::::::::::::::::1 St. Charles, Micb.: Water supply or treatmenL __________________________________________________ . 
Erie: 

Flood COfItrOI: Cuyahoga River, Ohio: Dam lor flood controL ___________________________________________________ _ 
Cuyaboga River, Ohio: Flood control reservoir __________________________________________________ _ 

l\TaDiqviOfl: . 
Ashtabula Harbor, Ohio: Deepening channels and COnstructlDg breakwater, additions, etc _______ . 

Black Rock Channel and Tonawanda Harbor, N. Y.: Deepening and widening channeis_, _______ _ 
ButIalo Harbor, N. Y.: Construction 01 breakwater and deepening channels ______________________ _ 
Conneaut Harbor, Ohio: Deepening harbor _______________________________________________________ _ 

Eria Harbor, Pa.: Deepening channels to 21 and 25 leet ___________________________________________ _ 

Lorain Harbor, Ohio: Deepening channels to 25 and 26 leet and widening 2 river bends ___________ _ 
Rouge River, Mich.: Deepening cbannels to 18, 21, and 25 leet ____________________________________ _ 

PoUutiflfl: 

~:.u~d?g~io~~=_f..:.~-.Dt-pi;,nt~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Erie, Pa.: Sanltery and storm I8wers _____________________________________________________________ _ 
Findlay, Ohio: Secondary I8wage-treatment rlant ________________________________________________ _ 
Fon Wayne, Ind.: Interceptors and sewage-treatment plant-----------------------------------___ _ 
Girard, Pa.: Secondary sewage-treatment plant------------------------------------ _______________ _ 
Wayne County, Mich.: 2 sewage-treatment plants-------------------------------------------------

W.t ...... 1'1'1.: 

!re-::.,::, ~~~~:J::::~iiS::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Ann Arbor and Waterlord, Mich.: Water supplies-------------------_----------------------------

~~e~n:~:O~~i.:.::~1~Pj:!.~ete~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Garfield Heights, Ohio: Water-supply system ____________________________________________________ _ 
Hamburg, N. Y.: Water-supply reservoir _____________________________________________________ _" ___ _ 
Lakewood, Ohio: Waterworks ____________________________________________________________________ _ 
Toledo, Ohio: Water supply Irom Lake Erie ______________________________________________________ _ 

Ontario: 

$20, 392, 000 

73.000 
50.000 

500,000 
25.000 

Plans completed. 
Do. 

Plans being prepared. 
Plans completed. 

173.000 Approved by Congress. 
749,000 

360. 000 

225, 000 
1,081,000 

1,104, 000 

375,000 

950.000 
228, 000 

164,000 
156, 000 
7R7.000 
212,000 

Under construction. Cost given is lor next 2 years. 
Additional needed to complete, $508,000. Au
tborized by Congress. 

Authorized by Congress. 
Authorized by Congress. Sum needed to com

plete. 
Under construction. Cost given is lor next 2 years. 

Additional needed to complete, $113,000. Au
thorized by Congress_ 

Cost given is lor first 2 yesrs. Additional needed 
to complete, $289.000. Authorized by Congress. 

Authorized by Congress. Sum needed to complete
Sum needed to complete. Authorized by Congress. 

Partly completed. 

Plans completed. 
Do. 

Ready lor construction. 

6, 000. 000 Plans prepared. 
20, 000 Ready lor construction. 

4, 000, 000 I Plans completed. 
fM,OOO 

10.000 Do. 
518,000 Do. 
45,000 Do. 
56,000 Do. 
44,000 Do. 

122, 000 Plans under way. 
1,629,000 Plans completed. 
7,654,000 Do. 

N.vigation: New York Barge Canal: Deepening 01 Oswego-Rome-Albany section to 14 leet ____________________________________ _ Work now under way. See Hudson River Dasin, 
North Atlantic_ 

PoU"'ilJ'lt: 
Baldwinsville, N_ Y.: Sewage-treatment plant-------------------------------------------------- __ _ Boonville, N, Y.: Sewage-treatment plant ________________________________________________________ _ 
Palmyra, N. Y.: Sewage-treatment plant and sewer system .. ______________________________________ , 
Wellsville, N. Y.: Sewage-treatment plant ________________________________________________________ _ 

W., ...... 1'1'1.: . 

~:~:~, ~: ¥.~ ~~! ~~~ ~~~~I~-iiysieDL::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Medison Barracks, N. Y.: Water supply----------- ______________________________________________ _ 

~e~':':'i!ils:·~~;~ R~~~~E~~:~'r:ak.;~::::::::::::::::::::::::::::::::::::::::::::::::::::: Union Springa, N. Y.: Water supply and sewer system ___________________________________________ _ 
St. Lawrence: 

PoUU/iOfl and 'D.tu "'1'1'1.: Norfolk, N. Y.: Water supply and sewer system __________________________________________________ _ 
Wat ...... 1'1'1.: Evans Mills, N. Y.: New well and water supply system __________________________________________ _ 

Cbamplaln: 
Flood _Irol: Proctor, Vt.: Channel Improvement on Otter Creek ______________________________________________ _ 

Johnson, Vt., and other points on Lamoille River: Channel improvement, bank revetment, and 
fiood gates. 

215, 000 
97,000 

194,000 
356,000 

42,000 
M,OOO 
85.000 
70,000 

100.000 
150,000 

119,000 

60,000 

Plans completed. 
Do
Do. 

Authorized by village. 

Present snpply bad. 

Plans completed. 
Plans not approved. 

Plans completed. 

23, 000 AuthoriEed by Congress. 
66,000 Do-

GROUP B-FOR DEFERRED CONSTRUCTION 

Superior: 
PoU"'iOfl: _ 

Ashland, Bayfield, Hurley, Mellen, Montreal, and Pence, Wis.; Sault Ste. Marie, Mlch,; Superior, 

C:I~':n!as~~~~io':.~~o~:-~~t'll:.~U'::.::ite, Munising, Newberry, Ontonagon, and Wake-
field, Mich.: Sewers and sewage treatment plants

W., ...... 1'1'1.: Hurley, Mellen, and Washburn, Wis.: Water supply systems ____________________________________ _ 
Michigan: 

Flood cOfllrol: Fond du Lac County, Wis.: Reservoir dams, etc _________________________________________________ _ 

N.DigatiOfl: Franklort Harbor, Mich.: Dredging to 18 leet _____________________________________________________ _ 
Grand Oalumet River, Ill.-Ind.: Extension 01 lllinois waterway system through Grand Calumet 

River to Gary. Grand Haven Harbor, Mich.: Dredging cbannel to 18 leet _________________________________________ _ 
Green Bay, Wis.: Dredging turning basin 20 leet deep---------------------------------___________ _ 
Indiana Harbor Canal, Ind.: Construction 01 a guard gate across the Indiana Harbor Canal where it 

joins the Grand Calumet River. 

$1,105, 000 

1,050, 000 

85,000 

186, 000 Flood control on east and west branches 01 Fond 
du Lac River. 

6D,OOO 
1500,000 

25, 000 Recommended by Chiel 01 En~ineers. 
27,000 Recommended by Rivers and Harbors Committee. 

150,000 
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Great Lakes-St. Lawrence Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued· 

Micbigan-Continued. 
Pol/utiMI: 

AlbiO~ (~ Allegan, Bronson, Centerville, Const""tine, Dowagiac, Eaton Rapids, Frankfort, Hart, 
loma, K.alkaska, Lake Odessa, Lawton, M8DlStee, Montague, Otsego, Three Rivers, Traverse 
City, Wbite Cloud, and Zeeland, Micb.: Interceptors, .. wers and .. wage treatment plants. 

Berlin, Cbilton, Fond du Lac, Hortonville, Kimberly, Montello, New London, Nortb Fond du 
Lac, Princeton, Sturgeon Bay, 8nd Waupaca. Wis.: Sewage treatment plants. 

Big Repids, Cassopolis! Coldwater, Coopersville, East LanSing, Fennville, Grand Ledge, Hartford, 
Marsball, Mason, 0 ivet, Plainwell, Portland·Sberidan, Saugatuck, Sbelby, and Three Oaks, 
Micb.: Sewage treatment plants. 

Cbestertown, La Grange, Ligonier, and Syracuaa, Ind.: Interceptors, sewers, and .. wage treat· 
ment plants. . Se Pe~ W.is.: In\erceptors, sewers, and sewage treatment plant _________________ : _______________ _ 

ia~~~~1~fi~~~~~W~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~::~~~ 
M~nit~OC, ~! •. : Interceptors, sewers

r 
and sewage treatment plant __________________________ :: __ _ 

~~::~ris.: ~~w~:~~:.=~~W!J't~~-t:~::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Por"twas~~,;~~::::~t~rn'UiW:.;"iiiici;c.;jiiors._s.wer.:andsewag • .-i;eatmeiii-jiiaiiiS---------

Wat'::':::~~fi':! Wis.: Sewage treatment plant ________________________________________________ ::::::::: 

A~:::~~v!:!ng~d Rapids, Lndington, and Manistee, Micb.: Water supplies, additions, and 
Cudaby, Neenah, and Port Wasbington, and Two Rivers, Wis.: Water treatment plants _________ _ 
~e perr: OCOJ'lj'j and Sturte:vant, Wis.: Water supplies, additions, and Improvements ___________ _ 

~S~~o!~:is~Wal~=;:,~i~~:;~~~;~t;:::::::::::::::::::::::::::::::::::::::::: 
~~nette, WJ."': Water supply, additions, and improvements ________________________________ ::_:_ 

D uron: :~t!~~f:jgsf;~~~}~~~~~~;i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
PoUutlo .. : 

Erl.: 

~:&~'t~~~;,h~e::!::!e;:.~':::!,,"~~~!iii::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Corunna, Fenton, Holly, Ithaca, Lapeer, Marlette. Montrose. St. Louis, and Vassar, Mich.: Sew .. 

age-treatment plants. 

~~::i;:i~~J ;:s~~"::, ~"1!~~,!;~~::: t~'!:.~':'.:~~aniS::::::::::::::::::::::::::::::::::::::: 

~:~e,::,;::r~~:~~~':.~!"J:. ~1.:~~~~~:~~::~~~atn~i,;,:;iS:::::::::::::::::::::::::::::::::::: 
Drainage: Huron County, Ohio: Dzainage improvement .... ________________________________________ .... _ .... -----
Flood comrol: 

~~!"~~~~g.~u;;.~, g~.:::~!f~~;.,~~~::~-~~~::::::::::::::::::::::::::::::::::::::::::::::::::::: 
St. Marys River, Obio: Clearing cbannel ________________________________________________ ----------

N(JJ)igation: Black River, Mlcb.: Deepen cbannel to 20 feet ____________________________________________________ _ 
Erie County, N. Y.: ChaDnel improvements, dredging, water diversion, and storage .. _______ .... ___ .. 
Fairport Harbor, Obio: Deepening cbannels constructing bulkbead, and extending breakwater ___ _ Monroe Harbor, Micb.: Harbor improvement ____________________________________________ ---------

Pollutio .. : 
Adrian, Blissfield, Cbelaaa, Mount Clemens, Royal Oak, Royal Oak Township, Ypsilanti, Micb.: 

Sewers Bnd sewage treatment plants. 
Algonac, Applegate, Brown City, Capac, Croswen, Micb.: Sewers and sewage treatment plants.. __ _ Angola, Brocton, and Depew, N. Y.: Sewage-treatment plants ___________________________________ _ 
Asbtabula, Obio: Primary sewage treatment witb added chlorination _____________________________ _ 
Auburn and Garrett, Ind.: Interceptors and sewage treatment plants _____________________________ _ 
Berne, Ind.: Interceptors and .. wa~e treatment plant _____________________________________________ _ 
Birmingbam, Melvindale, Northville, Pontiac, Plymoutb, Rocbester, and Wayne, Mich.: Sewage 

treatment plants, intercepting sewers, construction, and improvement. . 
Brigbton, Carleton, Monroe, Rockwood, Soutb Lyon, Micb.: Sewers and .. wage-treatment plants_ 
Bryan, Bluffton, Ottawe, Paulding, and Wauseon, Obio: Complete .ewage-treatment planta _____ _ 
Bucyrus, Carey, and Crestline, Obio: Sewers and/or sewOlle-treatment plants _____________________ _ 
Oonneaut, Obio: Primary sewage-treatment plant witb cblorination ______________________________ _ 
Cuyaboga Falls, HudSOn, Xent, and Rocky River, Obio: Interceptors, Cu¥aboga F:&!ls to Akron; 

Improvement of existing plants and "Wage-treatment plans for first mentioned 4 Cities. 
Decatur, Ind.: . Intercepting sewers and .. w.age-treatment plant ___________________________________ _ 
Desbler, LeipsIC, and Nortb Baltimore, OblO: Complete .. wage-treatment plants _________________ _ 
Detroit, Mich.: Intercepting .. wers to .. wage-treatment plant ___________________________________ _ 

Erie, Pa.: New construction, extension, and repairs, sanitary and storm .. wars ___________________ _ 
Fremont, Tiffin, and Upper Sandusky, Obio: Sewage·treatment plants ___________________________ _ 
Grafton, Obio: New .ewers and complete .. wage-treatment plant _________________________________ _ 
Hudson and Morenci, Micb.: Sewers and sewage-treatment plants _______________________________ _ 
Huron, Obio: Interceptors and primary sewage-treatmen~ plant __________________________________ _ 
Locbmoor, Marine City, Marysville, and Port Huron, MICb.: Sewer system and sewage-treatment 

r:~':.~ObiO: Primary .. wage treatment plant with additional !ililorination_.----------------------
Maumee and Toledo, Obio: Sewage treatment plants, COD!'tructlOn and repalfS __ , ________________ _ 
New Baltimore, Ricbmond, Sandusky, St. Clair, St. Clan Sbores, and Yale, Mich.: Sewers and 
p:r=~rl~~::g~~',:ttete .. wage treatment plant ______________________________________________ _ 
Wellington,Obio: Sewage treatment plant _________________________________________________ -------
Willouibby, Obio: Primary sewage treatment plant ______________________________________________ _ 

PolI~~::8~«ir..::::r{Y{ew, Lucas County, Ohio: Water mains, .. wage treatment plants, and .. wer 
Systems. Toledo, Obio: Water mains and sanitary .. wars _________ . ________________________________________ _ 

$1,162,000 

696,000 

1,019,000 

287,000. 

367,000 
728,000 
480,000 

60,000 
1,260,000 

690,000 
8,670,000 

227,000 
370,000 
397,000 
585,000 

198,000 

498,000 
207,000 
112,000 
760,000 
482, 000 
210,000 

5,780,000 
240,000 

1,000,000 
800,000 

80,000 
860,000 
285,000 

Plans not available. 
Do. 

Plans completed for St. Louis. Preliminary plan. 
completed for Vassar and Corunna. Plans not 
~:~:.::.~or Fenton, Itbaca, Jolly, Marlette, and 

286, 000 
64, 000 Roscommon: Preliminary plans completed. Gray. 

ling: Plans not available. 
2, 000, 000 Preliminary estimate. . 

80, 000 Plans no\ 8 vailable. 

30,000 Do. 

47,000 Do. 
32,000 Do. 

192,000 Do. 

112,000 Autborized by Congress. 
445,000 Plans not available. 
462, 000 Antborized by Congress, 
233,000 

1,316,000 Plans not available. 

112,000 
531,000 
460,000 
140,000 
45,000 

514,000 

233,000 
288,000 
474,000 
220,000 
855,000 

135,000 
200,000 

10,000,000 

435,000 
395,000 
130,000 
210,000 
50,000 

830,000 

700,000 
1,000,000 

208,000 

400,000 
130,000 
150,000 

1110,000 

Do. 
Plans approved. 
Plans not available. 

Do. 
Do. 
Do. 

Do. 

~l:: ~~~ :~r~gi~' 
Do. 

Plans not Cully developed. 

Plans not available. 
Plans not prepared. 
Plans partly made but scope of project not yet 

definite. 
Plans not completed. 
Plans not available. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do, 
Do. 

Do. 
Do. 
Do. 

Do. 

185,000 Plans not oompleted. 
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Great Lakes-St. Lawrence Project List-Continued 

Drainage basin and project description Estimated cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Erie-Continued. 
Recreation and wUdtl/e: Summit County, Ohio: Recreation Lake _________________________________________________________ _ 
Water ",pplll: 

Adrian, Blrmin~ham, Northville, Plymouth, Pontlao, and Rochester, Mich: Public water supply, 
softening and Iron removal. 

Cleveland, Ohio: Supplementery water supply •• __ •• ___ , ___ • _____ ,. __ •• _ •• _ •• _ •••• _ •• _ ••••• ______ _ 
Grosse Isle

l 
Highland Park, Rockwood, and Romulus, MiCh.: Publlo water supply plants. __ • ______ _ 

Monroevil e, Ohio: Water puriflcation plant ____ • _____ •• _____________ ._. _____ • ________ • ______ • __ ._. 
Ontario: \ 

Flood control: 
Black River, N. Y.: Removal of bars In River at Lyons Falls and Carthage and construction of 

embankments. Carthage, N. Y.: Dam In Black Rlver_. __ ••••• __ ••••• _________________________ • ___ • __ ._._._. _____ _ 
Owesco Lake, N. Y.: Outlet channel and control works. ____________________ • ____________ ~ _______ _ 
Seneca River, N. Y.: Regulating outlet of Seneca River at Cayuga Lake ____________ • __________ .~ __ 

Flood cont,ol and power: 
Black River, Panther Mountain, N. Y.: Reservoir tor stream regUlation and power ________________ _ 
Genesee River, N. Y.: Mount Morris Reservoir for stream flow regulation. _______________________ • 

Nalli&,;:::~odus Bay Harbor: Increase depth In lake approach to 20 feet ______________________________ • 
Pollution: Caledonia, N. Y.: Sewage-treatment planL ______ •• _______ • ______________________________________ _ 

Camillus, N. Y.: Sewage-treatment plant_ •• ____________________________________ •••• ______________ • 
Dansville, N. Y.: Sewage-treatment plant _____ • __________ • _______________________________________ _ 
Geneseo, N. Y.: Sewage·treatment plant __ • ____ • _________________ ._. __________________________ • ___ • 

&c,eation and wlldli/e: Lake Thendara, N. Y.: Recreation proJect_. _______ • ___________ ._._. ___ • ___________________ • __ • ___ • 

Water "'Will: 

g:f3~~': '1.;: ~:~[;::~y!~:~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Port Byron, N. Y.: Water-supply system ___ • _________ • ___ • ________________________________ , _____ _ 
Rochester, N. Y.: Honeoye Lake Reservoir for water supply ______ •• _______ • ___ • ___ • ________ • ___ ._. 

St. Lawrence: 
Flood cout,o/: 

Newton Falls, N. Y.: Flood control reservoir ------.-----------------------------------------------Titusville Reservoir, Salmon River, N. Y.: Flood relief and low-water controL __________ •• _______ _ 
Water "'Wi,: Gouverneur, N. Y.: New water supply _______________________ • ____________________ • _____________ ._ 

International waters: 

Nalli&'':~akes-St. Lawrenca Deep Waterway: Including deepening of upper lake channels, naviga· 
tion canal in international rapids section, and power inste\lations on American side. Niagara River: Compensating works ___________ •• ________________________________________________ _ 

St. Clair River: Compensating works •• ___________ • _______________________________________________ _ 
Niagara Falls: Preservation of scenio value and power._. _________________________________________ _ 

$870,000 Plans not avaUahle. 

609,000 Do. 

6, 000, 000 Plans completed. 
470,000 Plans not available. 
30,000 Do. 

75, 000 

75,000 
100,000 Plans completed. 
10. 000 

4, 000, 000 Do. 
6, sao. 000 

148, 000 Sum needed to complete. 

120,000 
60.000 

ISO. 000 Plana approved. 
95, 000 

300, 000 Plans completed. 

96,000 Do. 
125, 000 
100, 000 

.,Soo, 000 

870,000 
918,000 

114, 000 

265, 000, 000 

700,000 

2.900,000 
875,000 

Contingent upon ratification of pendlnll inter
national agreement. 

This may be undertaken as soon as a suitable agree
ment with the Canadian Government ia con· 
cluded. Approved by International lolnt 
Commission. 

Do. 
This may be undertaken as soon as a sultable agree

ment with the Canadian Government Is con
cluded. 



UPPER MISSISSIPPI-RED RIVER OF THE NORTH 

I. The Upper Mississippi. 

The principal uses of the Mississippi River above St. 
Louis relate to disposal of wastes, to navigation, to 
municipal water supplies, and, to a limited extent, to 
water power. 

The river serves as a sewer, and is seriously polluted 
below certain large cities. As a result, fish life, water
supply sources, and recreational facilities are greatly 
impaired. Wastes from an urban population of about 
8,000,000 affect the stream from which various munici
palities draw their water supplies. 

,The ca~alization of the river which is now, underway 
will prOVIde by 1940 a channel 9 feet in depth from 
Alton to Minneapolis. Some of the flowage rights re
quired have been transferred to the Bureau of Biolog
ical Survey in connection with the development of the 
upper Mississippi wildlife refuge. Protection for the 
more valuable agricultural lands of the flood plains, not 
now protected by drainage and levee systems is author
ized by the Flood Control Act of 1936. Th~s progress 
recently has been made along several lines in realizing 
the potentialities of the upper river and its valley. 

Most existing problems of the Mississippi below St. 
Paul can be solved by the long-range plans for the 
upper river and its tributaries which are disCussed in 
subbasin reports. All the plans contemplate adequate 
treatment of domestic and industrial wastes, a proce
dure that would maintain at all times a desirable 
minimuum sanitary standard. Other outstanding fea
tures of the plans for the several subbasins are, in 
outline, as follows: 

1. Mississippi River above St. Paul.-Flow correc
tion to safeguard the future water supply of St. Paul 
and Minneapolis and to enhance natural recreational 
facilities is the first objective. Regulation of lake 
levels to aid in flow correction and to help maintain 
the important tourist industry is of similar importance. 
Flow correction is recommended as the primary pur
pose of existing reservoirs operated by the United 
States. 

2. Minnesota River.-The chief feature is to correct 
stream flow by main stem and tributary storage, to 
protect agricultural lands subject to a periodic over
flow, to improve sanitation, and to provide reliable 
surface sources of water supply in the event under
ground supplies become inadequate or unsatisfactory. 

3. Upper eastern tributaries (including the St. OroiaJ: 
Ohippewa, Trempealeau, Black, Buffalo, and La Oro.sse 
Rivers).-Lake-Ievel regulation and storage regulatIOn 
to improve recreational facilities, to facilitate water-

power development, and to reduce silting are the im
portant features. The value of recreational areas over
shadows that of the agricultural lands. 

4. Minor tributaries in southeast Minnesota ana 
northeast Iowa (includilng the Oannon, Zumbro, Root, 
upper Iowa, Turkey, Maquoketa, and Waps.ipinwon 
Rivers) .-Flood correction by small reservoirs and im
provement of water-supply sources are the primary 
objectives. 

5. Wisconsin River.-Possibilities of inexpensive 
flow regulation and the availability of power sites in
dicate that water-power development is of considerable 
importance. Flow correction by storage and lake-level 
regulation will be important also to the recreational 
facilities. 

6. Rock River.-In this area, flow correction by stor
age regulation is the chief objective of the plan. It 
would reduce flood damage, furnish surface water to 
replace failing ground-water sources, and improve the 
primary power possibilities at potential water-power 
sites. 

7. IowOrOedar Rivers.-Better sanitation and im
proved water-supply sources are the principal water 
needs of these basins for which the plan makes 
provision. 

8. Des Moines-Skunk Rivers.-Proposed reservoir 
control above the city of Des Moines would reduce flood 
damage and improve sanitation, water-supply sources, 
and water-power possibilities. It would also promote 
the development of water-recreational facilities, now 
meager except near the headwaters. 

9. Minor tributaries in southeast I0JJa ana northeast 
Missouri (including the FOa1, Wyaconda, Fabius, North, 
Salt, and Ouivre Rivers).-The plan recognizes flow 
correction as a fundamental need of these basins for re
duction of flood damage and for erosion control. Addi
tional surface-water sources are also needed. The con
figuration of the land favors small-reservoir develop
ment. 

10. Illinois River.-The Illinois and its tributaries 
drain a highly developed agricultural and manufactural 
area which warrants maximum realization of water
resource values. No major reservoir sites are available, 
but it will be desirable to investigate many small reser
voir sites, which, if developed, may have an appreciable 
combined effect on flood flows. Other small reservoirs 
are recommended as recreational centers and water
supply sources. 

11. Meramec-St. Louis Basin.-Flow correction of 
the Meramec, flood protection of bottomlands, improved 
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storm-water drainage, sanitation of congested recrea
tional centers, and storage in small reservoirs for recre
ation and water supply are the outstanding features of 
the water plan. 

Remedial measures recommended for the tributary 
basins would considerably increase low flows and re
duce high flows in the upper Mississippi. Thus the 
value .of the upper river to its basin would be enhanced. 

II. Red River of the North 

The plan for the drainage area of the Red River 
of the North provides for such diverse but interrelated 
matters as abatement of stream pollution, control of 

low-water flow, improvement of municipal and. rural 
water supplies, correction of flood flow in streams, pro
tection against grave distress from future droughts, 
enhancement of recreational values in natural lakes, 
wildlife conservation, and promotion of the utility of 
water for power development, all in the common in
terest of the people of the basin regardless of State 
lines. The individual projects set forth below, together 
with others already under way, have the comple
mentary and integrated relationships requisite for the 
accomplishment of the plan, which has the support 
of the three States, Minnesota, North Dakota, and 
South Dakota, within which the basin lies. 

Upper Mississippi-Red River of the North Project List 

Drainage basin and project description I Estimated cost I 
GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Red River oUhe North: 
Flood .00000ol: 

1. Investigation Projects 

Study for flood channel improvement of Red River below Ottertail River _________________________ _ 
Surveys and plans, small conservation dams ______________________________________________________ _ 

Wat!ft=~:the Ottertail, Red Lake, and Sheyenne Basins to determine the possibilities for new water
power developments and for improvement in existing developments. 

Mouse-Devils Lake: 

FIO~:=r~n of lactual data concerning the flow of the Souris River with thorough consideration 01 its 
international aspects. Minot, N_ Dak_: Investigation of flood prevention _____________________________________________ -----

Wat;':;:l:!':~n, N_ Dak_: Investigation of further water supply _______________________________ . ______ ~---
Devils Lake City, N. Dak.: Investigation of possible sources of improved watersupply, mcludlng 

Sweetwater Lake. 
Rainy River: 

PoUlft~ of pollution prohlems in Rainy River, Minn _______________________________________________ _ 
111 ississippi headwaters: 

waIBt.f3;'~f ~~w =~f.:~ by review of existing data and reports anc;l collection 01 new data to deter
mine means for increasing the minimum stream flow and to prOVIde for water conservatlOn, power 
development, and navigation. 

WatB't:.;r.:r ~~~~~~::::: supplies and 01 urban centers not now supplied with waterworks tl! deter
mine needs and make recomm.end8tio~ to iD,lprov8 ~upplies; also to make recommendatiOns (or 
the abatement of pollution from domestIC and mdustrlal wastas. 

Mi'~'d';~~eterlDine the economic value of the Minnet<?nka .water conoenration project, which plans 
to raise the water level of Lake Minnetonka by the diversIOn of water from the Crow River. 

Minnesota: 
Dra~~.fd~ and survey 01 State land-drainage works __________________________________________________ ---

F/oogt~.r::::flOW regulation throughout basin, including study to determine the lunctional utility of head-
waters reservoirs in South Dakota. . • h Iak 

Sludy of regulation of lake levels to determine most deswble development .oreac e ___ -----------

paUlft~3~ of sanitary condition of rivers and condition of ground waters throughout entire basin ______ _ 
Upper Mississippi, eastern tributaries: 

poulft~ya:;t g:::"F.:Eff.ition conditions and waler-Supply needs in urban and rural areas ___________ _ 

Wat~~J'3;~:potentia1 water-power developments and Ibeir interrelation with existing developments ____ _ 

MiI«Ua..."..,: b vie f . ting data and reports and the collection of new data 
Study 01 lake lev~1s and storage dY r~ wd to exlSt re lake levels and Increase storage of precipitation. 

to fOrID the baslS for a program OSlgne 0 res 0 . 
Upper (Mississippi) western tributaries: 

poulft~"3~ of sanitation conditions in urban and rural areas to dete=1ne needs lor abatement 01 pollu-
tion from domestic and industrial waste. '. 

Water power, flood oOfllro/, water ... fJ1!lvlallth~:;':":'orks for flow improvement In combination with 
StudY to deterlDinedthe etCOlnofmtlurec easwalterlsuPplies and recreation throughout the basin. water power, tloo con ro) U , 

Wlsoonsin: 
F/oogt~:;r~~ determine most practical and economical means 01 effecting flood control on Kiekspoo 

and Galena Rivera. 
PoUu/ioll: lies iill the basin to supplement existing Informa-

Study of waste disposal and polluUoln ~lwprateovre~:nitarY conditions throughout entire basin. 
tion and to formulate a program or un 

Wat.r power: t bl ms and 18keleve! regulation and the possi-
Study of flow regnlation and poweWr <!evelopmflenW~O ~he Fox River to incr .... its low flows for 

bilities of diverting part of the lsconsm 0 
sanitary purposes. 

Rock: I . d 
Flood .0000ro/, reer.ali ... , and waler IUW V: he t feasible plan for minimizing flood damages an 

Studies o.f flow regulation to de~w.ne t B 'g.oswith particular empbasis on the Pecatonica River, 
increaswg low flows In ~he ROC'

b 
Iver as oir sitas possible of development for water supply, 

including an investigatIOn of ~rl ut .... y roserv 
fJow regulation, and/or recreatIoD. 

$20,000 
20,000 

5,000 

40,000 

5,000 

5,000 
6,000 

5,000 

25,000 

5,000 

5,000 

30,000 

105,000 

25,000 

40,000 

10,000 

15,000 

10,000 

5,000 

30,000 

10, 000 

10,000 

so, 000 

60,000 

Remarks 
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Upper Mississippi-Red River of the North Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continned 

1. Inyestlll8t1on Projects-Continued 
Rock-Continued. 

WGI~t~~"~f e~?s~r.:i':!~n; lupplleeand 01 urban centers not now supplied with water works to deter. 
mine needs and make recommendation. to suppiement previous study. Aiso studies and recom· 
mendations lor the abatement 01 pollution Irom domestic,lndustria/, and mine wastes and aquatio 
growths. 

10wa·Cedar: ~ 
Flood control and water ... "ply: 

Study to determine projectS e nomically sound lor lIood control and water power; and a continuing 
.tudy 01 water supply and sanitation; and an analysil 01 hydrologic data already collected on 
Ralston Creek. 

Del Molnee·Skunk River: 
Drainage: 

Study olllow rell"lation In entire basin to determine economical minimum 1I0ws and stotage lacili· 
ties and their mterrelation with water power, waste disposal, water supply and the adequacy 01 
water lor agricultural needs in dry years; and a continuing study 01 water supply and aanitotion; 
and a study to determine best ultimate use 01 area known as Green Bay levee and drainage district. 

Water power: , 
Study 01 possible new water·power developments and 01 redevelopment 01 existing water powers ••. 

nIlnols: 
Mi,ceUaneOUl: 

General .tudiee as • basis lor • coordinated program 01 sanitation, drainage, 1I00d correction, water 

Western t:JtPJa;i':~~J:~li~o~~ recreation. 
Flood control: 

Study 01 all possible small reservoir sites lor 1I0w regulation andlor recreation .••....••.•••••••••..••.. 
Study olllood control and water power on the Salt and Fabius Rivers in Missouri.. •••••••••.••••• 

Water ,,,,,ply: 
Study 01 existing water supplies and 01 urban centers not now supplied with waterworks to deter· 

mine needs. Also studies to make recommendations lor the abatement 01 pollution irom wastes. 
St. Louis: 

Recreation: 
Study lor improvement 01 recreationallacilities throughout the entire basin to determine the leasi· 

bility 01 artillcial lakes along the Meramec River in conjunction with 1I00d correction and lake 
developments along the Mississippi. 

MilctllaneOUl: 
Studies to develop recommendations lor the abatement 01 pollution Irom any source; and studies to 

Kaskaskia~:t~J'J;~~lDt and probable luture water-supply needs and to make recommendations. 

Flood control: 
Flow regulation studies: (1) To determine the lunctional utillty 01 any reservoir sites possible 01 

:;:Oty~er~I~~~~~~~~!~Jsa~::.':.~\t'es~~~~'k~!~(~)~I:~:) .::~~::r:t::::;h.::,~:~: 
the adequacy 01 water lor agricultural needs in dry years. 

Mi, .. lIaneo",: 
General study Involving procurement, correlation, and analysis 01 all necesaaryengineering, economiC, 

and social data, including studies 01 urban water supply and 01 stream sanitation to determine 
needs and make recommendations. 

Red River 01 the North: 
2. Constrnetlon Projects 

Flood control: 
Ottertall, Red, and Sheyenne Ri~ers: Channel Improvements lor low·water 1I0w ••••••••••.•.••••. 
Park River levee and channel straightening lor 1I00d control ••••••••••••••••••••••••••••••••••••••• 
Red Lake River: Channel improvements and control works ••••••••••••••••••••••••..••••••••••••• 
Sheyenne River diversion: Ditch to divert low·water 1I0w from Sbeyenne River to Dakota Wild 

Rice River, including diversion dam. 
Pollution: 

Abercrombie, N. Dak.: Ada, Argyle, Bagley, BarnesvUle, Battle Lake, Blackduck, Breckenridge 
and Callaway, Minn.; Casselton and Cavalier, N. Dak.: Crookston, Detroit Lakes, Dilworth and 
Doonelly, Minu!i. Drayton, N. Dak.: East Grand Forks and Elbow Lake, Minn.; Enderlin Bod 
Fairmount, N. vak.; Fergu5 Falls, Fertile, Fosston Frazee, and Graceville, Minn.; Grafton, 
N. Dak.; Hallock and Halstad, Minn.; Harvey, N. bak.· Hawley and Herman, Minn.: Hills
boro, N. Dak.: Kelliher, Minn.; Kindred, N. Dak.; Lake Park, Minn.: Larimore and Maddock, 
N. Dak.; Mahnomen. !'-'linn.; Mayville, Milnor, and Minto, N. Dak.: Moorhead, Minn.: Neche, 
N. Dak.; New York Mills and Northome, Minn.; Park River, N. Dak.; Pelican Rapids, Minn.: 
Pembina, N. Dak.; Perhall.!. Minn.; Portland, N. Dak.: Red Lake Falls and Roseau, Minn.; 
Sheyenne and St. Thomas, N. Dak.; Thiel River Falls and Twin Valley, Minn.; Wahpston and 
Waihalla, N. Dak.: Warren, Min'!,; West Fargo, N. Dak.; Wheaton, Minn.; Wyndmere, N. Dak.; 
Wolverton, Minn.; Valley City, N. Dak.: Sewer systems and sewage-treatment plants. 

Water ... p,,',: 
Abercrombie, Alice, Amenia, Aneta, Anselm, and Ardoeh~~. Dak.; Argyle, Minn.; Ayr, N. Dak.; 

Bagley, Barnesvil~ and Battle Lake, Minn.;. BlaboD, N. Dak.: B1~ckduck, Minn.; Blanchard 

t"..1I .. !"a';es~~n8amj,rarl~·~~e:.~egr~~!io~lIg~;:uII~~~~~~.(lg:n::.d c~~~t;f~:.. ~I~:d: 
Coopsrstown, Colgate, and Conway, N. Dak.: C~ton, Minn.; Crystal, Cummings, and 
Dazey, N. Dak.; Detroit Lakes and Donneliy, Minn.; Drayton, N. Dak., Dumont, Minn.; 
Dwight, N. Dak.; East Grand Forks, Minn.; Eckelson, N. Dak.; Elbow LBKe, Minn.; Elliott, 
Enderlin Englevale, Erie a~d Fairdale, N. Dak.; Fe~ Falls and Fertile, Mi~.; Fingal and 
Finley, N. Dak.; Fossto,!! MInn.; Fordville and Forest RIver, N. Dak.; Frazee, Mmn.; Galesburg, 
Glasston, Grafton, and ureat Bend, N. Dak.; Hallock and Halstad Minn.; Hamar, Hamberg, 
Hamllton .... Hann .. lord! Hansboro, and Hastings, N. Dak.; Hawley....Minn.; Heimdal and Hensel, 
N. Dak.; .tiermantM nn., Hops, Hcople, Huntert Kathryn, and Kindred, N. Dak.; Lake Park, 
Minn.; Langdon, ankin, Lisbon, Litchville, Maadock, Manvel, and Martin, N. Dak.; Matton, 
M!nn.; McCanna, N. Dak.; McIntosh, Minn'i.!dcLeod, McHenry, Mekinock, Michigan, and 
Mmto, N. Dak.; Moorhead, Minn.; Mooreton, Mountain, and Neche, N. Dak.; New York Mills, 
Minn.; Niagara and Nome, N. Dak.; Northome, Minn.; Northwood, N. Dak., Oklee, Minn.: 
Oriska, Orr, Page, Park River, and Pekin, N. Du.; Pelican Rapids, Minn.; Pembina, N. Dak.: 
Perham, Minn.; Pillsbury, Pisek, and Portland, N. Dak.; Red Lake Falls, Minn.; Reynolds, 
N. Dak.; Roseau, Minn.: Rutland, Sanborn, Sharon, Sheldon, Sheyenne, and St. Thomas, 
N. Dak,;.Thlel River Falls, Minn.: ThompsonlJ'olna, and Tower City, N. Dak.: Twin Valley, 
Minn.' valiey City, Wahpston, and W!'Ium, N. Dak.; Warren, Minn.' Wellsbur~, Wettman, 
and WheatlandJ..N. Dak.: Wheaton, Mmn.: Wimbledon, N. Dak.: Wolverton, Mmn.: Wynd· 
mere, N. Dak.: water-6upply and water·treatment plants. 

$16,000 

60,000 

32,000 

70,000 

200,000 

20,000 
25,000 

10,000 

10,000 

20,000 

32,000 

60,800 

355,000 Surveys and plans are available. 
45, 000 Survey being made. 

437,000 Plans available. Project urgent. 
95,000 

2, M6,000 

2, 358, 000 
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Upper Mississippi-Red River or the North Projeet List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION Continued 

Z. Coll8lnletion Project&-Continned 

Red River of tbe Nortb-Contlnned. 
MiI,eIlarr,...., 

B~:J'~=:d~~t~:::enne River near Valley City for water oonservation, stream regulation, 

Dakota Wild Ri~ G~P~blna, Red Lake, Sbeyenne, and Snake-Roseau Basins' 36 small 
dams ~Dd reseryOIJ'S o~ pnnClpal streams for water conservation, local water supply and lecreation 

Ottertail and Pe~lC8n Rivers:. Construction of 51 small dams for water conservation ai.d control • 
X:~::~=~i~~~erslOn, on Roseau River for flood control, recreation, wildlife conservatiO'ii

Monse-Devils Lake: 
IrrigatiOfl: 

~::,~~';:.:.;i>~~~~w":~t!iver-water storage for irrigation _______________________________ _ 
PoUutio,,: age----------------------------------------.-----.-.-.---.--

Bertbold, Bowballs, Columbus, Dnoseitb, Xenmare, Portal, Towner, VelvB Westhope and Willow 
City, N. Dak.: Sewer systems BOd sewage treatment plants ' , 

Recr!::I:'~~"!1Zil&~vi1s Lake, Lakota, BOd Leeds, N. Dak.: sewage treatmant plants---___________ _ 

Ambrose, Balfour, Deering, Donnybrook, Eckman, Foxholm., Hartland, KenastoD, Logan, Max .. 
bass, ~berwood ~d Upbam, N. Dak.; an~ Bottineau, Burke, M.cHanry, Rolette, and Ward 
CountIes, N. Dak.. 23 small dams for recreatIOn and water oonservatlon. 

Bur~e County, N. Dak.: '!ater improvements in Lostwood Migratory WBterfowl Refuge ________ _ 
Devils Lake City, N. Dak .• Improvement of Sullys Hill Game Preserve at Fort Totten 
~::~~:~t:::.~~r~~'~.f.>ak.: RagnIBtion of lake levals for recrastional use;Carpenter-
Nelson, ~sey, .Rolette and Towner Counties In North Dakote: Minor water conservation and 

recreetlonal proJects: 9 North Dakota lakes. 
WaItr ... ",,1,: 

Ambrose, Antl~, Berthold, BaUour, Crosby, Columbus, Deering, Flaxton, Glenburn, Gardena, 
Larson, LorslD8, Mohall, Lansford, Newburg, Noonan, Overly, Portal, Rnso, Sherwood, SouriS, 
Tagus, Tolley, Thorne, 8~d Velva, N. Dak.: Surveys and newweUs. 

B~~~~~'!'e:;;~~~::' ~~"'i~:-t~!~~Ij,:,~~ope, and Willow City, N. Dak.: Urban water supply 

~T:::::: g:::; :::: :~f!re~~~J~~:~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::: 
MbuUauous: 

Rainy: 

SweetwBter Lake, N. Dak.: Increased tributary drainage to raise lake to higher level for batter 
quality of water, recreational use, and possible water supply to Devils Lake City. 

PoUutlOfl: 
Wat!a~,:};~ International Falls, Minn.: Sewage systems BOd treatment pIBOts---------------------

Bellows Lalre, Grove Lake, Horseshoe Lake, lack-the-Horse Lake, Little Turtl. Lake, Maple 
Lake, and Nortb Star Lake, Minn.: Water supply. Big FBIIs and WarroBd, Minn.: Water supply systems __ • _________________ •••• _._. ________________ _ 

International Falls, Minn.: Water supply system _______________________ •• ______ • ________________ _ 
MisceUanttml: 

Lake Vermilion, Minn.: Outlet works, water oonservation ____ •••• _ ••••• _. _________________ • ___ _ 
Mississippi beedwatars: 

PoUution: 
Alexandria, Bertha, Cokato,Grove City, Glen .... Ah Gwah Ching, Nashwauk, Little Falls, and St. 

Pan1, Minn.: Sewer systems. 
Anoka, Bemidji, Robbinsdale, Wadena, and Waite Park, Minn.: Storm .... ers.. __ ._. ___ ._. _______ _ 
Bnffalo, Minn.: Sewage treatment plant----.-------.-------------.----•• ----------------_________ _ 
St. Clond, Minn.: Sewage treatment plant-•• --------•••• --•• --------.---.---------.---------____ _ 

WaItr ouppl,: 
A1exBndria, Anoka, Bertha, Elk River, Parkers Prairie, Pier., Robbinsdale, St. Martin, Trommald, 

and Wayzata, Minn.: Water supply systems. St. Paul, Minn.: Additional water treatmant ___ • ___ • ___________________ • _________________ ._._ •••• -
.MIIctllafUOUO: 

Aitkin, Anoka, Carlton; Caas, Crow Wing, Dougl .. , Hennepin, isanti, ItescB, Stearns, and Todd 
Counties, Minn.: Water conservation projects at 108 points. 

Minnesota: 
PoUutlOfl: 

BBDSO~ Dalton, Henderson, Morris, and Well., Minn.: Sewage treatmenL __________________ • ___ _ 
Clara ujty, Clarkfield, Hancock, and Lowry, Minn.: Sewer systems BOd .. wage treatment plants-
Dannbe, DelaVBD, Elysian, Good Thnnder, and Hoffman, Minn.: Sewer Iystems _______ • ____ ._ •• _ 
New Ulm, Minn.: Sewage treatInent plont- ______________ ._. ___ • ___________ ' ________________ • ___ • __ 
New Ulm and Willmar, Minn.: Sewer system extensions. ____ • _____ ._ •• ____________ • ______ ._. ____ _ 

WaI:e:::~~~rowns Valley, Chaska, Clara City, Clarkfield, Cyrus, Glenwood, New Prague, Marshall, 
Tracy, and Trlumpb, Minn.: Water-treatment plants. Big Stone City, S. Dak.: WBter-snpply system ______________________________ • ____________________ _ 

Dalton, Minn.: Water-snpply system and treBtment plant---------------------.------------------Farwell, Hoffman, and Ruthton, Minn.: Water-snpply systems __________________________________ _ 
Sisseton, S. Dak.: Waterworks system._._ ••• ___ • ________________________________________ ----------

M" .. ~~~w Ulm, Scandinavian, Sleepy Eye, and Wood Lake. Minn.: Dams BOd reservoirs for 

W'ill':!r~=-~tJ':i':.~~~:~~:;.,llmprovement projecl!' in chain oflakes fo~ w~ter",?nservation_ 
22 small dams and channel Improvement for water conservatIOn and Bow oomctlon m Mmnesota ___ _ 

Upper (Mississippi) eastern tributaries: 
~~ . C Vall Askov Minn' Baldwin Wis' Bayport (Stete prison), Mmn.; Bloomer, Clear Lake, oon ey, 

Frederic, oYenwood, Ham.i::ond. Hayward, Hudson, and Medf~rd, Wis.; Mora and Pine City, 
Minn.: St. Croix Falls, Wis.: Stillwater, Minn., Bnd Webster, WIS.: Sewers and/or .. wage treat
ment. 

Rtcreation and mildlife: ., I I ... - . L 
ButIalo and TrempealeBu Counties, Wis.: Trempealean River migratory water ow re ...... pro)ec -

Watfs~~iefinn.; Augusta, Dresser lunction, Wis.; BBypo~ (S~te prison), Minn.; .E~n ClaIrs, Wis.; 
Mora, Minn.; Nortb Hudson, Wis.; Taylors Falls, Mmn., and Webster, WIS •• WateMupply 
systems and/or water treatment. C M C 

Sparta, Wis.: WateMupply system and .. wage treatmant,lnclndlng tenks for amp c oY ••••• _ 

MiI~~';~!~:DOUgIBS EBu ClaIrs, Iron, Pri .. , Rusk, Sawyer, BOd Washburn Counties, Wis.: Lake-
level control and WBter conservation In 13 lakes. . L k (Pin C t) 

$778,000 

436,000 

244, 000 
1,301,000 Plans ready. 

90,000 
75,000 Plans oomplated. 

345,000 

190,000 

152,000 

46,000 
34,000 Do. 
25,000 

39,000 

26,000 

203,000 

37,000 
20,000 

10.000 

41. 000 Plans mBde. 

14,000 Do. 

15,000 Do. 
187,000 Do. 

19, 000 Plans made. Pending acquisition of lanel. 

114, 000 Plans oompleted. Ready for oonstructlon. 

129,000 Do. 
S. 000 Plans oompleted. 

420,000 Do. 

138, 000 Plans oompleted and ready for oonstruction. 

227,000 Do, 

226, 000 Ready for oonstruction. 

76, 000 Preliminary plans made. 
12":,000 Do. 
13,000 

131,000 Do. 
4,000 Do. 

104, 000 

70,000 
24,000 
22,000 
80,000 Preliminary plans oompleted. 

170,000 Do_ 

135,000 Do. 
68,000 

666, 000 Reedy for construction. 

150,000 

179,000 Do. 

'n,ooo 

26, OCO Surveys made. Plans not oompleted. 

430, 000 Reedy for construction. 

51 

Bolger Clam Lake Lake of the Falls, Minerva, BOd Nancy, WIS.; PokegamB Be. e onn y , 
Min:' • Ronnd L~ke, Sisssbagema, St. Croix, and Totogatic, Wis.: 'Yater conservation. 

Chisa,.i'connty, Minn.: Chisago Chain of Lakes project for conservation of water -.-------------- 260, 000 Ready for oonstruction. pandlng legal settlements. 
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Upper Mississippi-Red River of the North Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Conetruction Projects-Continued 

Upper (Mississippi) western tributaries: 
Flood conlrol: 

Decorah,lowa: Reservoir at mouth 01 Dry Run and channel enlargement on upper Iowa Rlver ___ _ 

Cascade, Iowa: Cleaning and straightening ohannel North Fork 01 the Maquoketa River _________ _ 
Green Island, Iowa: Iowa levee and drainage district no. I, improvement to levee _________________ _ McGregor, Iowa: Construct\on lor Oood controL _________________________________________________ _ 

Navigation: 
Mississippi River Irom mouth 01 the Missouri River to Minneapolis: 9-loot navigation channel 

including 26 dams and locks. 
Pol/ulio".-

Anamosa, Dyersville, Elkader, Independence, Manchester, Maquoketa, and Monticello, Iowa: 

C~~~rl~\!;~~~~~;~I:~rg::,P~~!·keye, and Tripoli, Iowa, and Faribault, South St: Paul, and 
West St. Paul, Minn.: Sewage-treatment-plant extensions. 

Houston, Lewiston, and Owatonna, Minn.: Sewage-treatment plant lor partial treatment _______ _ 
Kellogg, Minn.: Sewer system and treatment plant----------------------------------_____________ _ 
Oelwein and Waukon, Iowa: Preliminary treatment plants lor Industrial waste from creamery ____ _ 
Olin, and Oxford Junction, Iowa: Primary sewage-treatment plant--------------------------______ _ 

Waler Bupplv.-
Calamus, Comanche, Delhi, and Hazelton, Iowa; Hokah and Northfield, Minn.; Oelwein and 

Volga, Iowa; Waterville, Minn.; Waucoma, Iowa: Water-supply systems. 
Mucellan.oua: 

Houston County:Beaver Valley Dam; Le Sueur Count~ Volney and Dora Dams; Olmsted County, 
Silver Creek and Shady Lake Dams; Rice County, vedar, WlJJings, Union, Mszaska, Dudley, 
French, and Lower Hatch Dams; Steele County, Owatonna Dam; Waseca County, Watkins 
Dam; Minn.: Dams for water conservation and recreation. 

Wisconsin: 
PoUution: 

Abbotsford, Colby, and Eagle River, Wis.; Galena, Ill.; Ledi, Minocqua, Prairie du Sac, Tomah, 
and Wonewoc, Wis.: Sewer Systems and/or sewage-treatment plants. -

Athens, Biron, Baraboo. pambria, and Cashton, Wis.; East Dubuque, Ill.; Elroy, Hillsboro, 
Lancaster, Le Farge, Mauston, Mosinee, Nekoosa, New Lisbon, Port Edwards, Reedsburg, 
Richland Center, Rothschild, Stevens Point, Stratford, Tomahawk, Wauzeka, Wisconsin Dells, 
Wisconsin Rapids, and Viola, Wis.: Sewage-treatment plants-

Benton, Cuba, Edgar, Gays Mills, Hazei Green ... Mazomanie, Merrill, Muscoda, Necedah, North 
Freedom, Pittsville, Poynette, Readstown, Rhinelander, Rib Lake, Rio, SchoOeld, Soldiers 
Grove, Spring Green, Wausaw, and Wilton, Wis.: Sewer systems and sewage-treatment plants. 

Friendship and Marathon, Wis.: Sewer systems------------_----_----------_-----_-------------__ _ 
Waler aupplV'-

Baraboo, Camp Douglas, Camp Williams, Edgar, Elroy, Friendship, Hillsboro, Lyndon Station, 
Marathon, Mosinee, Muscoda, Necedah, Pittsville, Poynetta, Rib Leke, Rhinelander, Scho
field, Shu1lsberg, and Stratford, Wis.: Water-supply systems or Improvements to water supply. 

East Dubuque and Galena, Ill.: Water-treatment plants-------------_----------------------------
MuceUan.oua: 

Monroe County, Wis.: Dam to creata new lake at Tomah Lake __________________________________ _ 

Rock: 
New Lisbon, Wis.: Dam to control lake level and restore old f1owage _____________________________ _ 

Dralnaue: 
Hillsdale, Ill.: Penny Slough levees and drainage ditches to protect agricultural lands _____________ _ 
Carroll County, 111.: Levee and drainage district no. I, raising and enlarging existing levee system __ 

Flood conlrol: 
Fort Atkinson, Wis.: Flood gatas lor Indian Ford and Janesville Dams on Rock River _______________ _ 

Pollution: 
Albany, Ashton, Atkinson, Buda, Byron, Cambridge, Capron, Carbon Cliff, Chadwick, Cherry 

Valley, Compton, Creston, Durant, Elizabeth, Erie, Forreston, Franklin, Genoa, Hampshire, 
Hanover, Huntl'!.YJ Kingston, Kirkland, Lanark, Losf River, Lee, Lena, Malta, Manlius, Maple 
Park, Marengo, Milan, Morrison, Mount Carroll, Ohio, Orangeville, Orion and Pearl City, Ill.: 
Sewer systems and/or sewage treatment plants. 

Albany, Belleville, Beaver Dam, Blanchardville, Cambridge, Clinton, Columbus, Darlington, 
Delavan, Dodgeville, Horicon, Jefferson, Mineral Point, Orfordville, Palmyra, Randolph, Reese
ville, Sharon, Slinger, Waterloo, and Waupun, Wis.: Sewer systems and/or sewage treatment 
plants. 

Amboy, Harvard, Oregon, Prophetstown, and Stockton, Ill.: Bewer systems or extensions and 
sewage treatment plants. 

Annawan, Belvidere, Fulton, Neponset, Port Byron, Rochelle, Savanna, and Winnebago, m.: 
Sewer systems and/or sewage treatment plants. 

Argyle, Beloit, Fox Lake, Johnson Creak, Juneau, Madison, Oconomowoc, Oregon, and South 
Wayne, Wis.: Sewer systems, extensions, or sewage-treatment plants. 

Brandon, Wis.: Sewage-treatment plant------------------------_---_---------------------________ _ 
East Moline, DI.: Sewer extensions and sewage-treatment plant--_--_---_--_--_---__ -_----------_-

~~~th~·k:::re~:t,~~~~:~:3'!.S;::t.~'::',:.':~~Pa~:::::::::::::::::::::::::::::::::::::::: 
Rock Island, IlL: Sewer extensions and sewage-treatment plant---_--_--_----_----_---_-----------
Sterling, DI.: Sewer eztensions and sewage-treatment plant-_---_----------------------------------

_ Water .uppIV: 
Amboy, Annawan, Apple River, Ashton, Belvidere, Buda, Byron, Cambridge, Camp Grant, 

Carbon Cliff, ChadWick, Cherry Valiey, Creston, De Kalb, Dixon, Durand, East Moline, Eilla
beth, Erle"y'orreston'LFranklin Grove, Fulton, Geneseo, Genoa, Hampshire, Hanover, Harvard, 
Huntley Klrkland, anark, Lena, Manlius, Marengo, Milan, Milledgeville, Morrison, Mount 
Carroll, Mount Morris, Neponset

l 
OhiO, Oregon .. Pecatonica, Polo, Poplar Grove, Port Byron, 

Prophetstown Rochelle Rock Is and Arsenal, Rockton, Savanna, Shannon, SheWeld, Silvis, 
South Beloit, Stockton, Sycamore, TampiCO, Walnut, Warren, West Brooklyn, Winnebago, and 
Winslow, III.: Water supplies and/or water-treatment plants. 

Beaver Dam and Cambridge, Wis.; Compton •. m.; Edgerton, Elkhorn, Fort Atkinson, Horicon, 
and Lake Mills, Wis.; Orion and Pearl City, ill.; Stoughton and Watertown, Wis.: Water supply 

D~r::i:,"n~~r~:3~~T!,t:dtW:~:J!'~~~e, Wis.: Water supply systems----_----.--------- __ -----Freeport, IlL: Water treatment plant and water extenalons ______________________________________ _ 
Moline, m.: Water treatment and extensions _____________________________________________________ _ 
Oconomowoc, Wis.: Water treatment plant for !oftening and iron removaL ______________________ _ 
Rockford, m.: Water treatment plant and waterextensio?s _______________________________________ _ 
Rock FailS, III.: Water treatment piant and water extenslOns _____________________________________ _ 
Rock Island, Ill.: Water treatment plant aDd water extensions ____________________________________ _ 
Sterling, III.: Water treatment plant and water extensions ____________________ . __________ . ________ _ 

$120,000 Detail plans being prepared. Authorized by Con· 
gress. 

20,000 Necessary to complete project now under way. 
68,000 Authorized by Congress. Plans being prepared. 

116,000 

35,000,000 Under construction. Estimated cost needed to 

297,000 

39,000 

253,000 
33,000 
10,000 
9,000 

252,000 

156,000 

complete project. 

Preliminary plans only are available. 

Partial only; plans completed. 

Plans completed. 
Do. 

Preliminary plans only are available. 
Do. 

Partial plans only are available. 

Preliminary plans completed. 

357,000 

420,000 

Preliminary plans and estimates completed. 

Rough cost estimates only are available. No plans 
reported. 

925,000 

28,000 

644,000 Do. 

42,000 Field surveys not made. 

36,000 No plans reported. Cost estimates only are avail
able. 

35,000 

109, COO Authorized by Congress. 
13,000 Do. 

29,000 Do. 

-1,871,000 

674,000 

897,000 Preliminary plans are available. 

459,000 

698,000 Do. 

102, 000 Plans prepared. 
654,000 

1,000.000 Preliminary plans prepared. 
3,250,000 
3, 700, 000 Do. 
I, 045, 000 Do. 

1,208,000 

473,000 

77,000 
609,000 
929,000 Plans prepared. 
61,000 

126,000 
165,000 
995,000 
2S3,ooo 

C1 
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Upper Mississippi-Red River of the North Project List Continued 

Estimated cost Drainage basin and project description I I Remarks 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION CODtinued 

Iowa-Cedar: 
2. Construction Projects-Continued 

Pol/uti ... : 
Alden, Belmondi Clarksville, Clear Lake Forest Cit N th E r 

West Lil?erty, owa: Treatment plants f~r industria{;'ast':. ng Ish, State Center, Waverly, 
Austin, ~lnn.: Sewage-treatment plant. ___________________ _ 
Belle Plame, Ced.ar Falls, Marengo. Iowa: Sewage-lreatment"Jii,;niS------------------------------
Oolumbus !unctlOn and Gladbrook. Iowa; Glenville and Hayll Id M-·----·-:r;---------·-------'----

Nora Spnngs, Northwood, Riverside, Shellrock and Wapello elo~ "su., a ptorte CIty, Manly. 
Davenport, Iowa: Storm sewer for llood control ' , a. ewage- rea.tment plants. 
Davenport, Iowa: Sewage-treatment plant ____ .:::::::::::::--------------------------------.------
Marshalltown, Iowa: Sewage-treatment plant ---------------------------------------
Muscatine, Iowa: Sewage-treatment plant ____ ::::::::::::::---------------------------------------
Waterloo, Iowa: Sewage-t~tment plant. __________________ :--------------------------------------

Wat:~~:~ Iowa: Channel Improvement for sanitation ________ :::::::::::::::::::::::::::::::::::::: 

Des Mol!~~~na, and Le Claire, Iowa: Water.supply syslems _____________________________________ _ 

PoUution: 
Adel, Colfax, Eldon, Lehigh, Panora, and Redlleld, Iowa: Prinlery sewage-treatment plants _____ _ 

Algona, Eagl~ <;Jrove, Emmetsburg, lefferson, and Webster City,lowa: Sewage-treatment plants 
Bagley ~nd UDlversity Park, Iowa: Secondary sewage-treatment or new la ts -
Des MOlnes,lowa: Sewage-treatment plant for domestic and industrial :as~_:::::::::::::::::::: 
Fort Dodge, Iowa: Sewage-trealment plant for dome.tic and industrial wastes 
Knoxville, Iowa: New sludge bed and drain for sewer system ----------------- .--
Ottumwa, Iowa: Sewage-treatment plant for domestic and indusiriai-""i.iiieO::::::::::::::::::::::: 

Wot!:.e~~~~~a: Additional sewage-treatment plant, new settling tank, and additionallllters ________ _ 

D~;~.;:~~~~~' Lovilia, Melcher, Richland and Williamson, Iowa: Water supply and distri· 

Illinois: Fairlleld and Wayland. Iowa: Water-supply systems--------------------------------.-------------

FWDdetYllJ,.': 
B~~~li'::~rb~':'l:n~~~lby Bridge and Baum's Bridge on Kankakee River in Indiana: Flood 

m:r.:.::. River in Dlinois: Levee set backs and f!oodway improvement from Beardstown to mouth of 

Sanga,!,on ~iver,. D~.: ~v8'!" and/or channel improvements at 15 localities on Sangamon River 
and Its tributaries In DltnOls for Ilood protection. 

Sangamon R!vor, DI.: Strai~htening rhannel from mouth of Salt Creek to Roby __________________ . 

Ni 

~angamon R,ver, DI.: Clearing and enlarging Ilood channel _______________________________________ · 
4tJlgation: 

La Grange and Peoria, DI.: Lock and dams and channel improvement of D1inois River from mouth 
to Lockport, DI. 

PolIuti.,,: 
Alado, Antio~h, Assumption, Astoria, Atlanta. B~rry, Beardstown, Bensenville, Bloomington, 

BourboDDals, Bradley, Bushnell, Canton, Carhnvllle, Carrollton, Cedar Point, Coal City, 
Crystal Lake, Cuba, Depue, Downers Grove, Dwight, East Dundee, East Peoria, Earlville, 
Elgin, Fermer City, Forrest, Galesburg, Galva, and Golden, ill.; Goodland, Ind.; Hamilton, 
Itasca, Havana, Herscher, Jerseyville, Joliet, Kincaid. Lake Villa, LaSalle, Lemont, Lewistown, 
Lexington, Lincoln, Lockport, Manteno, Marsetlles, Mason City, Mendota, Milford, Momence, 
Monticello, Mount Sterling, Morris, Morton, North Utica, Oglesby, Oswego, Ottawa, Palatine, 
Peotone, Pekin, Peru. Petersburg, Plainfield, Plano, Quincy, Rankin, Roberts, Rochester, 
Rockdale, Rushville, Saint Anne, Sandwich, Shabbona, Sibley, Soldiers Bome, Springfield, 
Spring Valley, Streator, Taylorville, Toluca, Tonlon. Villa Park, Virginia, Washington, Watseka, 
Wauconda, Wenona, West Chicago, West Dundee, Westmont, Wheaton, Whitehall, Wilming
ton, Wyoming, and Yorkville, Ill.; Sewer extensions and/or sewage treatment plants. 

Alexis, Alpha, Ashland, Athens, Auburn, A von, Bartonville, Benson, Biggsville, Bradford, Braid
wood, Buckingham, Buckley, Bureau, Cerro Gordo, Chatham, Chatsworth, Chebanse, Cbenoa, 

g~b~~~~b~::8n~i~e::.~:: ~~~::s.:.rE~~~'Ey~=~~~~o~o~rp~O:~~~f~:::: 
bury, Flanagan, Forest View, Fox Lake, Frankfort, Gibson City, Gilman, Girard, Glasford, 
Grand Ridge, Grant Park, Granville, Greenfield, Gridley, Griggsville, Gurnee, Hardin, Hebron, 
Hennepin, Henry, Heyworth, Hinckley, Hopedale, Hull, Ipava, Joy, Keitbsburg, Kempton, 
Kirkwood, Knoxville, La Harpe, Lake Zurich, Lamoille, Leland, LeRoy, Little York, Loda, 
London Mills, Loraine, Lostant, Mackinaw, Manhattan, Maroa, Mark, McLean, Metamora, 
Minier, Minooka, Mokena, Monee, Montgomery, Morrisonville, Mount Prospect, Mount 
Pulaski, Moweaqua, New Holland, North Chillicothe, Odell, Onarga, Oquawka, Pawnee, Paw 
Paw, Payson, Pearl, Piper City, Plano, Rantoul, Roanoke, Roodhouse, Roseville, San Jose. 
Saunemein, Saybrook, Seaton, Secor, Sheldon, Somonauk, South Jacksonvi.lle, South Pekin, 
South Wilmington, Standard, Stonington, Strawn, Stronghurst, Sublette, Tiskilwa. Tremont, 
Vermont, Viola, Virden, Washburn, Waterman, Waynesville, Weldon, Wheeling, Williamsville, 
Winchester, Winfield, Woodhull and Woodland, ill.; Sewer systams ana sewage-treatment plants. 

WaI ....... pplp: • Abington, Addison, Aledo, Alexls, Algonqnin, Arlington Heights, Assumption. Atlanta, Aurora, 
Avon, Barrington, Bertlett. Bartonville, Beardstown, Bensenville, Berkeley, Blue Mound, 
Bourbennais, Bradley Braidwood, Brooklleld, Buckley, Busbnell, Cabery, Campus, Carlin
ville, Carpentersville, Carrollton, Cary, Cerro Gordo, Chatsworth, Chenoa, Chillicothe. Cissna 
Park, Clarendon Hills, Clinton, Coal City, Colfax, Cresoent City, Crystal Lake, 9uba, Cullom, 
Dalla'll City, Danforth, Danvers, Delavan, Depue, Donovan, Downers Grove, DWight, Earlville, 
East Dundee, East Peoria, Elburn, Elmburst, ~Imwood, EI Paso, Eureka, F~rmer City, Forrest, 
Fox Lake, Fox River Grove. Frankfort, FranklIn Park, Galesburg, Galva, GlbSC!n CI~y, Gilm8!l, 
and Glen Ellyn, DI.; Goodland, Ind.; Grant Park, G"!ys.Lake •. Greenvlew, GriggsVIlle, Hamil
ton, Hardin, Hebron, Henry, Herscher, Heywortb, HillSIde, Hmckl.ey, Hopedale, H.UII, Ipava, 
Itasca, Jacksonville, Jerseyville, Joy, ~elthsburg, and Kempton, III .• Kentland, Ind., Kewanee, 
Kincaid, Kinsman, Kirkwood, Knoxvdle, Lacon, Ladd, LaGrange, La Gra~ge Park,. La Ha~pe, 
Lake Zurich, Lamoille, La Salle, Leland, Lemont, Le Roy, ~wistown, Lexington, LIbertYVIlle, 
Lincoln, Lockport, Lombard, London Mills, Lyons, Mackmaw, Macomb, Macon, Manhattan, 
Manteno, Maroa, Merseilles,lV):ason City, Maywood, McHenry, McLean, M~Ose Park, Men: 
dota, Metamora, Milford, MiDler, Mokena, Monmouth, and Montgomery, n~., Morocco, Ind., 
Morris, Morrisonville, Morton, Mount Prospect, Moweaqua, Mount PulaskI, Mount Sterling, 
Nauvoo, Nebo, Normal, Nortb Chillicothe, North Utica, Onar~a, <?qua,!ka, Ott~wa, Palatine, 
Pana, Pekin, Peoria, Peoria Helgbts, Peotene, Peru, Petersburg, PIper laty, Plamlleld, Plano. 

$100, 000 No plans ere available. Estimates only rough. 

~~ ~ Plans completed. 

197, 000 Preliminary plans completed. 

358,000 
792, 000 
464,000 
200,000 

I, OSI, 000 
300,000 

140, 000 

46,000 

260, 000 
20,000 

2, 000, 000 

490, 000 
2,000 

750,000 

72,000 

444,000 

76,000 

Plans completed. 
. Do. 

Do. 
No plans available. 
Plans completed. 
No plans are available. 

No action bas been taken. Colfax plans may call 
!or complete sewage treatment at cost of $35,000 
mstead of $12,000. 

No action has boon taken. 
Do. 

Plant ordered hy beard of health; city has ap-
pealed to district court. 

Plans filed with board of health. 
Land acquired and surveys begun. 
Plant ordered by board of healtb; city has appealed 

to district court. Design shonld include Iload 
control features. 

No reports nailable. Surfaoe storage probably 
will be developed except at Eddyville where 
infiltration galleries ere possible. Dallas system 
might combine with that of Melcher. 

Plans available. 

177,000 Authorized by Congress. 

1,100,000 Do. 

903,000 Do. 

rn,OOO Do. 
136,000 Do. 

10, 391, 000 Under construction. Estimated cost to complete. 
Authorized by Congress. 

19,470,000 

10, 138,000 

4,566,000 
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Upper Mississippi-Red River of the North Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction Projects-Continued 
Illinois-Continued. 

Water ,,,ppl,-Contlnued. 
Princeville. Rankin. Rantoul. Richmond. Riverside. Roanoke. Roberts. Rockdale. Roodhouse. 

r.1'~~eja~~:~~lrie?~~~r~c~e~~:.J~~t~aWli:t;g~~~~II~:"~~~d.S~:~'l.'::':e.S::I~g~r~~,:,~n~~ 
Valley. Stron~hurst. Sublette. Table Grove. Taylorville. Toluca. Tremont. Villa Park. !Qlola. 
Virginia. Warsaw. Washb!ll:n. Washington. waterman! Wenona. West Chicago! West Dundee. 
Westmont. Wheaton. White, Hall, Wilmington, Wintle d, Wyanet. and Wyom ng. Dl.; Water 
treatment plants. 

Ashland. Athens. Augusta. Batavia. Bellewood, Berwyn. Blandinsville, Bloomington. Bluffs. 
Bowen. Bradfordr Broadview. Brimfield. Camp Point. Canton. Chanalerville. Ch"lin. Che-

~~~r:: i1i~f~' E~r::~~~d ~~:~~nFaPr:l:~' F~~~~n;or~r p~j~nfo'~asJie~~;'~~~ln. 8~~~:~: 
Geneva, Golden

i 
Gurnea. Hanna City. Hinsdale. Humphreys. llUopolls. ~ndustry. JOlietMKane. 

~~n~~:~~:~~d~ia~~i~dt~~;~O~o!~~~~~~;,.~~~il~~a~~me~i~~~~c;. ~:~I~~~1!tew a~:: 
ton. Niantic. and North Aurora. Ill.; North Judson. Ind.; Nortg Riverside. Oak ParkhOglesby• 

f:.~~~~~·I~3~~1i'":er ~~:'..~I~~en~~~ f;~!j.t~~~~tb~iN~nJ!~D::i~.~:~~~ ~i:r.:. s~1.rfa~':l: 
Spring Forestr Stickney. Streator. Summit. Tallula. Tbayer. Tiskilwa. Tonica, Vermont! Ver· 
sailles, Wapel a. Warrensburg. Watseka. Wauconda, Waverly. Westchester. Williamsflela. and 
Yates City, 111.: Water-supply systems. 

Western tributaries Keokuk·Alton: 
FlIlod control: 

Fabius River drainage district. Marion County; Gregory drainage district. Lewis and Clarke Coun· 
ties; Riverland levea district. St. Cbarles County; Soutb River drainage district. Marion Coun· 
ty; and Wiedmer obemlcals drainage and levee district. St. Cbarles County. Mo.: Raising and 
enlarging existing levea systems to improve protection against Oooda. 

Pollution: 
Bowling Green, Centralia, Clarence, Edina. Kirksville. Macon. Monroe City, Montgomery City. 

Palmyra. Sbelblna. Troy. Wellsville. and Warrenton. Mo.: Improvement to tbe sewage-treat· 
mentplant. 

Canton. Hannibal. LOUisiana. and La Belle. Mo.: Oomplete sewage treatment plant .............. . 
Elsberry. LaGrange. Mempbls, New London, Oakwood. Paris and Perry, Mo.: Sewer systems and 

sewage-treatment plants. 
Waler IUppl,: 

Cantril and Pulaski. Iowa: Development nfwater supply and construction of distribution systems ... 
Centralia. Montgomery City. New London. Troy. Warrenton, and Vandalia, Mo.: Improvement 

to existing water supplies by cblorination. 
Elsberry and Oakwood. Mo.: Devalopment of source of water supply probably by deap well and 

cblorination. 
Kaboka and La Belle. Mo.: Improvement to existing water supplies by treatment and chlorination .. 
Lancaster. Mo. and Milton. Iowa: Waterworks systems. Including supply and distribution ........ .. 

St. Louis: 
Drainage: 

Madison and St. Clair Oountles, Ill.: Drainage. Including control works. intercepting canals. and 
channel improvements in tbe East Side levee and sanitary district. 

Flood control: 
East St. Louis, TIl.: Raise and enlarge existing levees .............................................. . 
Madison County, Ill.: Raise and enlarge existing levees oltbe Choteau, Nameoki. and Venice drain· 

age and levee district. 
St. Louis. Mo.: Raise and enlarge existing levees 01 the St. Louis County drainage and levea district .. 

Pollution: 
Benld, III.; Bonne Terre. Cuba. Desloge, Elvins. Estber. Flat River. and Leadwood. Mo.; Mount 

Olive, Ill.; PaciOc, River Mines, St. Clair. St. James. and Salem. Mo.; Steunton. 111.; Sullivan 
and Union. Mo.: Sewage treatment plants. 

Bismarck, Mo.: Sewer system and treatment plant .............................................. .. 
Brooklyn, Ill.: Sewer system and pumping stetion_ ............................................... . 

g~r.'~lll~:.nI11~i~~~le~!~~:::i~~~· ~~~ !e:::esr.:~~~ ~:n'\!:~:~~:~~~.t.~!~~.t.~=======:========= 
~~m:t ~~ls~'Wi:: ~~~::~~~t~~i~';~"J:!~~ni.·districi.::::::::::::::::::::::::::::::::::::::::::: 
East St. Lollis, 111.: Sewer system lor Lansdowns area in east part of the city ...................... .. 
Edwardsville and Wood River. Ill.: Sewer system extensions ..................................... . 
Granite City, Madison. Nameokl, and Venice. Dl.: Combined relief sewers and pumping stetion .. .. 
St. Louis Couuty. Mo.: Sewer system for Ladue-Dear Creek sanitery sewer district .............. . 
St. LOllis Couuty; Mo.: Sewer system for tbe Lemay Ferry sanitery district ...................... . 
St. Louis County. Mo.: Sewer system and sewage-treatment plant for tbe Overland sanltery sewer 

district. 

~~~:~Ni~~?S: ~~:; ~ex're~~rntgl"siiw.-.... sysi.8iii:====:::::::::::::::::::::=::=::::::::=::========= 
Wood River. 111.: Combined sewers and pumping stetlon ......................................... . 

WattT 1U""Iv: 
Benl.d, 111.; Bon~e Terre. Desloge. Elvlns, Esther. Flat River. Leadwood. Pacific. Pot",!l, River 

Mmes. St. Clair. St. James. and tsalem. Mo.; Steunton. Dl.; Sullivan. MOo; and Wood River. IlL: 
Water supply improvement aad/or treatment. 

Wat ... ,,,ppl,: 
Betbalto. Brighton. Bunker Hill. Caseyville. Edward .. ille, Gillespie, Glen Carbon. Maryville. 

Mount Olive, Roxana. Sawyerville. Wilsonville. and Worden. 111.: Water supply systems. 
Kaskaskla·Big Muddy: . 

Flood tonlrol: 
Illinois: Levee construction. Protection of bottom lands ......................................... . 

Pollution: 
Belleville, St. C!alr CountYiIll.: Extension 01 sewer system and addl.tional treatment ............. .. 
Benton. Franklin County. II.: Extension 01 sewer system and additional treatment .............. . 
Betbane. Carlyle, Findlay. Greenville. Lovington. Nokomis. Raymond. and Trenton. TIl.: Sewers 

and/or treatment plants. 
Carterville. Williamson County. Ill.: Sewer and sewage treatment plant .......................... . 
Columbia, Monroe County, Ill.: Sanitary sewer systern. ......................................... .. 
Elkville, Jackson County, Ill.: Sewer and sew8~e treatment plant ............................... .. 
Herrin, Williamson County, Ill.: Sewer and additional sewage treatment ........................ .. 
Maressa. New Atbens. O·Fallon. Porcy. Pocohontes. Ramsey. and Troy. m.: Sewers and sewage 

treatment plant. 
New Baden, Clinton County. Ill.: Sewer and sewage treatment plant ........................... .. 
West Franklort. Franklin County. 111.: Extension 01 sewers and sewage treatment plant ......... .. 

Wo/<r ... "pIV: 
Ashley. Beckemeyer. Breese, Buckner, .Carbondale, Carlyle. Cohden. Colp. Coulterville. Cutler. 

Elkville. Germantown. Livingston. Mulberry Grove. Okawville. Panama. Patoka. Percy. Poca· 
bontas. Sandoval. Schram City. Sorento. Sullivan. Tamaroa. Taylor Springs. Tilden. Troy. 
Valier. Wamac, West City. and Willisville. Ill.: Water supply and/or improvements. 

$13.813.000 

314.000 Autborized by Congress. 

639.000 

208,000 
365, 000 

67.000 
214.000 

85.000 

130,000 
90.000 

2, 500, 000 Preliminary plans completed. 

1.158.000 Authorized by Congress. 
154,000 Do, 

279,000 

831,000 

54,000 
100,000 
150,000 
160.000 
25,000 

200,000 
450,000 
95,000 

3,000,000 
435,000 
309,000 
337,000 

159,000 
200,000 
400.000 

652.000 

1.070.000 

3.765.000 

1.576,000 
82, 000 

465.000 

240,000 
65,000 

145,000 
686.000 
489,000 . 

104,000 
373.000 

1,583,000 

Do. 

Preliminary plans completed. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Petition pendin~ to incorporate district. 
Subject to Incorporation and bond Issue election. 

Plans completed. 
Preliminary plans completed. 
Preliminary plans partly completed. 

Preliminary plans completed and/or under stud, 

Do,. 

Auth~~i.ed in part hy Congress. 

Plans completed. 



Drainage Basin Problems and Programs 

Upper Mississippi-Red River of the North Project List-Continued 

Drainage basin and project description I Estimated cost I 
GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUC'fION-Continued 

2. Construction PlOjec_Continued 

Kaskaskia-Big Muddy-Continued. 
WaUl' "'1'1'IV- Continued. 

Ai::p~oV:.':~~: .t!ammond, Hurst,lonesboro, New Baden, and Pana, m.: Water supplies and $:l15,000 Plans:completOli. 

Freeburg, St. CI~ir County, m:: Development 01 source, treatmen~, and extension 01 system....... 122 000 

Wdi~:SM::~O;~::-u~~:,nilr:: D:6·ev~:;~~~~(:o':!r:u:~ acft~~t~~i:~~;!t~t~~~~~~~~~~~~~~::::::: ~~:~ 
GROUP .a-FOR DEFERRED CONSTRUCTION 

Red River of the North: 
Flood control: 

Remarks 

Lake Traverse-Bois des Sioux Reservoir for flood control, game refuge and recreation 
Steele County Reservoir on Goose Pembina River for water oonservati~n and flood conilor------

Mouse.~~~:t~~rvOir on Pembina River for flood control and water conservation ••.•••••.... :::::::: 

$1, 400, 000 Authorized by Congress. 
195,000 

Flood control: 
lrri

u
r:1iI::::;' N. Dak.: Straighten and Improve chRnnel 01 Souris River •••••••••••••••••••..•••••••••••• 

S~~~l!I~uI,!l'r.;~ ~':ofe:rs: Minor irrigation project for 2,000 acres. Wells and equipment for small 
R,creal/01l and wildll/e: 
Wal~~~I~:ounty, N. Dak.: Diversion ditch to Long Lake for wild·fowl conservation •••••••.••••••. 

Bartlett, Brinsmade, Churches Ferry, Crary, Devils Lake, Egeland, Hampden, Hansboro Lakota 
Leeds, Minnewaukan, Mylo, Penn, Perth, Rock Lake, and Starkweather, N. Dak.: Surveys and 
new wells. 

Rainy: 
Drainage: 

Big Falls Village, Boriln Creek, Little Fork River, Luoma Creek, Owens Township Pike River, 
and Sturgeon Township. Minn.: Drainage by channel clearance. • 

Mississippi headwaters: 
Polluli01l: 

Aitken, Albany, Annandale, Brainard, Calumet, Cambridge, Cass Lake, Cold Springs, Crosby, 
Deer River, Deerwood, Foley, Grand Rapids, Holdingford, Ironton, Keewatin, Long Prairie, 
Maple Lake, Melrose, Milaca, Monticello, OsakiS, Paynesville, Princeton, Remer, Richmond, 
St. Joseph, Trommald, and Watertown, Minn.: Sewage treatment plants. 

Rur.ali01l and wildlife: 
Cass County, Minn.: Dams at Mud and Rice Lakes lor wild fowl refuges ••••• _____ ••••• _._._ ••••• 

Mi,.,lIan.om: 
Itasca County, Minn.: Dam for water conservation and stabilization of water levels of Sugar Lake... 

Mlnnesote: 
Flood control: 

New UIm, Minn.: Dam on Minnesota River below the mouth of the Cottonwood River lor flood 
control. 

Watonwan County, Minn.: 3 dams and 2 channel improvement projects lor recreation and flood 
control. 

Pollution: 

A¥'v':.':,);.!,I¥~r~~~~~I~~~laf.~:;~~~~~"l.bb'e:::.~°f.; ::.:; J'::l:i;~~~~fo, ~~:l~~: 
Minneota, Minnesota Lake, Montgomery, Mountain Lake, New Prague, North Mankato, 
Russell, St. Peter (and State Institution), Sanborn, Shakopee, Sleepy Eye, Springfield, Starbuck, 
Tracy, Tmman, Tyler, Wabasso, Walnut Grove, Welcome. Westbrook, Winnebago, Minn.: 

Bi~~':' 6~~~':l'\iA:~t, s. Du.: Sewers and sewage treatment plants ••• : •••••••••••••••••••• 
Browns Valley, Chaska, Dawson, Gaylord, Good Thunder, Granite Falls, Hopkins, Janesville, 

Madison, Morris, Olivia, Redwood Falls, and Renville, Minn.: Sewage treatment plants. 
Milibank, S. Da".: Sewers and sewage treatment plant ••••••••••.•••••••••.•.•.•.•.•..•••••••••••• 
Sisseton, S. Dak.: Sewage treatment plant .••.•.•••••••••••.........••••••••••••••••••••••••••••••• 

Wattr "'1'1'lp: 
Rake, Iowa: Water supply systeID. ••.•••• _ ••...•••••••••••• •·•·•·••••••••••••••••••• .•.•.•..•••••• 

Mi,collan.om: 
Lincoln County, Minn.: Dam (or water conservation In Lake Hendrlcks ••••••••• _ .•.•.•.• _ ••••••• 

Upper (Mississippi) eastern tributaries: 

POIl'tI:'; Center, Amery, Augusta, and Bangar, Wis.; Barnum, Minn.; Barron, Black River Falls, 
Blair Cadott, Cameron, Cashton ... Colfax, Carnell, Cumberland, D~rand, ElIs~orth, Elm.wood, 
Fairchlld and Fall Creek, Wis.; I,.Orest Lak'lt MlDn:i Fountain CIty, Galesville, and Glidden, 
Wis.; Hhlckley, Minn.; Independence, La urosse, ~dys!D.ith, Loyal, ~enomonie, ¥errillan, 
and Mondovi, W!s.; Moose Lake and Mora, Minn.; Nei1Isvilleand New Richmond, .WlS.; North 
Branch Minn' North Hudson, Onalaska, Osceola, Owen, Park Falls, Pepin, Prairie du Chient Onalaska, Pr";oott, Rice Lake, and River Falls, Wis.: Rush City and Sa~dstone, Mum,; Shel 
Leke Sparta Spooner Spring Valley, and Stanley, Wis.; Taylors Falla, MlDn.; Tharp, Viroqua, 
West'Salem:and Whitehall, Wis.: Sewer aystem. and primary or secondary Bewage treatment 

A~k~~Iil:lnn.; Clear Lake, Hayward, and Hudson, WiJ.; Mora, Minn.: and St. Croix Falls, Wis.: 
Sewage treatment plants. ., . 

Centuria, Clayton, Cochrane, Greenwood, LUCk, Mercer, Milltown, PhilliPS, Taylor, Turtle Lake, 
and Withee, Wis.: Sewers and sewage treatment plants. 

Chippewa Falls, Wis.: Primary sewage treatment plant •••••• _ ••••••••••••••..••••••••••• _ •••••••• 
Eau Claire, Wis.: Primary sewage treatment plant ••••••••••••••••••••••.•.••••••••• · •• •·••••••••• 

waI11:~.ftf.e':BOYceVi1le, Centuria, Coch,",!ne, .Cornell, Fairchi!d, Fall Cr~ek, Fountein City, Inde
pendence Ladysmith Merri1lan Neillsville, Pepin, Phllhps, St. CrOIx Falls, Taylor, Trempea· 
leau, WeStby, and Wbitehall, Wis.: Water·supply systems and water·treatment plants. 

Grantsburg, Hayward, Hudson, and Mercer, Wis.: Water supply systems and water treatment 
plants. 

MI'~~::'O~:"haw Briggs and Devils Burnett County; Duck, Barron County; Dunham and Eagle, 
Burnett Cou';ty; EeSt Fork Roliing, Sawyer County; Eau Claire ~al<es. Bayfield a!,d Douglas 
Counties; Echo, Iron County; Fifleld, Price County; FlSh~r RolllDg, .Iron County, Flambeau. 
Rolling, Price County; Glen Flora, Rusk County; ~rassy, Price Cou'!ty. Hawki!'l' Rusk County, 
Horseshoe Barron County' Josie Rusk County: Little Elk No.1, Price County. Long and Loon, 
Burnett County' Mackey Bro~k Washburn County; Middle, Rusk County; Mud, Burnett 
County Ojibwa Rollings Sawyer County;. Ox Bow, Iron County; Parks Falla, Price County: Pas 
Wa wo' Sawyer County; Pike Rolling, Hon C~unty: Poteto, Rusk 90unty; Radlg&n,:t;>ouglas 
Count ~addison Rolling, Sawyer County' Rice. Iron County: Rice, RlJ!'k County, Sand: 
Sawye~'County. Shell Washburn County: Shver Creelr, Taylor County: Spider, Iron County, 
Squaw Creek Price County: Taber Burnett County; West Fork Rollln~, Sawyer County; 
Weigoor, Rusk: County: Wis.: Lake leVel control dams lor water conservatIOn. 

395,000 

250, 000 

100,000 

5,000 

30,000 

67,000 

769,000 

20,000 

10, 000 Would also serve as a refuge for waterlowl. 

750,000 

126, 000 Preliminary plans completed. 

1,005,000 

48,000 
304,000 

50,000 
28,000 

25,000 

20, 00Il 

2, 030, 000 Plans comploted. 

83,000 

200,000 

143,000 
394,000 

635,000 

ao,ooo 

270,000 

55 
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Upper Mississippi-Red River of the North Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP ll-FOR DEFERRED CONSTRUCTION-Continued 

Upper (Mississippi) western tributaries: 
Poi/ution: 

o~e~~~.f.~~~~~ l:~~b~~:.t~a~efl~::~~k ~~~fgD~r3.~in!~~~nJ.t~~8sIfo~~I~~ ~~:~~~: 
Charles. South St. Paul. Sprin" Grove. Spring Valley. Stewartville, Wanamingo. Waseca. and 
Zumbrota. Minn.: Sewage·treatment plants. 

Houston and LeWiston. Minn.; Oelwein and OUn. Iowa; Owatonna. Minn.; Oxford Junction and 
Waukon. Iowa: SecondarY!'l.wage-treatment plants. 

Wisconsin: \ 
Wal., 'POW.,: 

Knowlton. Portage County; Little Eau Pleine. Marathon. and Portage Counties; Petenell and 
Table Rock. Adams County. Wis.: 4 dams and reservoirs on tb. Little Eau Pleine and Wisconsin 
Rive~. 

Wal:la~~:'Itr~er and Minocqua. Wis.: Water supply improvement •••••••••••.••........•••• : ••••• _ ••.. 
Rock: 

Pollution: 
Dixon. 111.: Combin.d s.wers •••.••.•••.•••••••••••••.•.•••.•••.•••.•••••••••.•......•••••••••••••. 
Footville. Wis.: S.wage-treatment plant •.•.•••••.•••••••.••••••••••..........••••••••• , •.•••.•.... 
Rockford. Ill.: Sanitary sewers ••••.•..................•...............•••••••••••••....•.....••••• 

Waitt" ,u'P'PIU:. . 
BelOit. Wis.: Water·softening plant ••••••••••••••••.•••••••••••••••••••••........•••••••••••••••••• 

Iowa·Cedar: . 
EroMon: 

Butler. Cedar. Cerro Gordo. Franklin. Winnebago. and Worth Counties, Iowa: Small dams and 
planting for bank protection. stream development. and provision for wilaiile refuges. 

Mower County. Minn.: Improving banks of Cedar River. Dobbin Creek Lake. and Sutton Park 
Lake. 

Pollution: 
Johnson County. Iowa: Storage dam on Iowa River above Iowa City to augment low water flow for 

pollution correction. 
Wat.r "''P'PIV: . 

Albion. Britt. Cedar Rapids. Floyd. Garrison. Grafton. LeGrand. Montour. Nichols. Oakville. 
Princeton. Steamboat Rock. and Thornton. Iowa: Water-supply system or improvements. 

Des Moines-Skunk: 
Flood conlrol: 

Ottumwa. Iowa: Des Moines River levees and channel alignment .•••.•.•.•.•.•.•••••.•.•••.•••.••• 

Valley Junction. Iowa: Walnut Creek levee and channel alignment ••••••••.•••••••••...•.•••••••.. 

Pollution: 
Brighton. Nevada. and Story City. Iowa: Preliminary treatment plants. •••••.•••.•.•.•.•••••••.••• 

Wat""''P'Plv: 
ArDCY. Barnes City. Batavia. Beacon. Birmingham. Blakesburg. Delte. Fremont. Keswick. 

R~~::iIS~~~~~:'S~~igta~~~s:le~.e~~r~i~~:-r~!f~.~~~~:\~e~~~g~~'!;.~s~:; 
Water·supply system for development of supply and constructing distribution system. 

Illinois: 
Drai7UJg.: 

VermiUon County. 111.: Drainage projects ......................................................... . 
Flooa control: 

Banner special drain8!;e and levee district: Big Lake drainage and levee district; East Liverpool 
drainage and levee dIStrict; East Peoria drainage and levee district; Henderson County drainage 

~~~\~iggi A=iv~::n~~~l:y t:~'~af:~~e::~ e:::~[S~i~~ht~:~. t:~~':1~e~~~:t~:~:;~: 
~~in~!~:d Ye~!:~1.~~i~:f;:~~ ~e;3t~i:!~i. ~i:;.~~~~la~'J\= ~~A~t~R~~~':~~~~!r~:~ 
and levee district; Seahorn drainage and levee district; Sny Island levee district. Mississippi 
River; South Quincy drainage and levee district. Mississippi River; Sprin~ Lake drainage and 
levee district and Thomson drainage district. Illinois: Levee (new or addItional) and cbannel 
improvements on the Illinois River and that part of Mississippi River included in this report. for 
flood protection. 

Irrigation: 
Pou~~':{} County, lll.: Irrigation projects ............................................................ . 

Algonquln. Augusta. Bladensvllle. Bluemound. and Bluffs. 111.; Bremen. Ind.; Brimfield. 111.; Brook. 
Ind.; Burlington. Wis.; Cabery. Camp Point. Campus. Carbon Hill. Carthage. Cary. Chandler· 
ville. Chapin. Oisco. Clayton. Clifton. Dallas City. Dalzell. Danvers. and De Land. lll.; Earl 
Park, Ind.; East Galesburg Edinburg. Elsah. Fairview. Farmersville, and Fisher. lll.; Fowler. 
Ind.; Franklin. Gardner. Geneva. Grafton. Greenview. and Hanna Olty. 111.; Hebron. Ind.; 
Humphreys. Dliopolis. Industry. and Kane, 111.; Kentland. Ind.; Kewaunee and Kinsman. ill.; 
Knox and Kouts. Ind.; Lake Geneva. Wis.; Lenore. Libertyville. and Lombard. 111.; Lowell. Ind.; 
Macon. Mahomet. Manito. Manslleld. Mazon. Mendon. Meredosia. and Middletown. Dl.; 
Morocco, Ind.; Mukwonago, Wis.; Murrayville, Nauvoo, New Berlin, and New Boston, m.; New 
Carlisle. Ind.; Niantic. lll.; North Judson and North Liberty. Ind.; Oneida and Palmyra, 111.; 
Pewaukee. Wis.; Pittsfield. Pleasant Hill. and Plymouth. Ill.; Plymouth. Ind.; Prairie City. 111.; 
Remington and Rensselaer. Ind.; Riverton. Sbipman. South Elgin. Sparland. Spring Forest, 
Symerton. Tallula. Thayer. Tonica. and Versailles. ill.; Walworth. Wis.; Wapella, Warrensburg. 
and Warsaw. ill .... Waterford. Wis.; Waverly and West Dundee. 111.; Westville. Ind.; and Wyanot 
and Yates City. ul.: Sewer systems and sewage treatment plants. 

Wal., 'POW.,: 
Kankakee River power development near Aroma Park. IIL., ..................................... . 
Power development 2 miles below Wills· Kankakee County ilne in lllinois._ ..................... .. 
Kankakee River power development below Wllmington.Ill. ••••••••.•..•••••••••••••••••••••••••• 

Waltt""''P'Plv: 
Alpha. Astoria. Barry. Benson. BIggsvllle. Bureau. Cedar Point. Cisco. Decatur. Deer Creek. 

Eileen. and Elsah. Ill.; Fontena. Wis.; Glasford. Grand Ridge. GranviUe. Gridley. Havana, and 
Hennepin. Ill.; Knox and Lakeville. Ind.; Lake Geneva. Wis.; Little York. Loraine. Lostant, 
Mark, Minooka, Monee, New HollaDd, Odell, Oswego, Paw Paw, Payson, Pearl, Seaton. Secor. 
Shipman. Sibley. Standard\and Toulon. 111.; Waukesha and Williams Bay. Wis.; Williamsville. 
Windsor. Woodhull. Wood and. and Yorkville. Ill.: Water supplies. improvements. and sewage 
treatment plants. 

Western Tributaries, KeOkuk.Alton: 
Flood eonlrol: 

Adair County. Mo.: Channel improvement and dam construction lor water diversion and storage. 
Clark. Marion. and Pike Counties. Mo.: 3 lIood-correction projects. levees. river improvements. 

etc. 

$577.000 

410.000 

14.300.000 

19.000 

285.000 
10.000 

137.000 

200.000 

70.000 

19.000 

350.000 

463.000 

600.000 

25.000 

100,000 

1.035.000 

Cost estimate for comp!etion. 

Rourh cost estimate. 

Preliminary plans only. 

Some work completed in protective works. Pro· 
tection proposed as part of a sewage treatment 
plant system. Additional study and plans 
necessary. 

Preliminary plans prepared. Petition submitted 
for formation of levee district in Valley Junction 
and Des Moines. 

No action taken. Surfaoe supply is probable in 
most cases. Rivers available in several cases. 

29. 000 Plans complete. 

2, 040. 000 Authorized by Congress. 

29.000 Plans completed. 

5, 107. 000 

302,000 
1.473.000 

624, 000 

823, 000 

167.000 
76.000 



Drainage Basin Problems and Programs 

Upper Mississippi-Red River or the North Project List-Continued 

Drainage basin and proj.ct description I Estimated cost I 
GROUP B-FOR DEFERRED CONSTRUCTION-Continu.d 

West.rn Tributaries, K.okuk Alton-Continued. 
J<'lood control-Continued. . 

Macon, Mc:mtgom8!Y', Ralls, and Schuyler ~ounties, Mo.: 8 water conservation projects, dam 
construction and Improvements and reservOlJ' construction. 

I
Clark County, Mo.: Diversion oflower Fox River to protect farm land"- _________________________ _ 

St. Lou.: 
Flood control: 

Big, Bourbofse, Bnd Meramec ~ivers. Mo.: Channel clearance for flood correction and recreatioD __ _ 
Madison County, III.: Improvmg I.vees ofth. Choteau Island drainage and I.vee district __________ _ 
Madison County, III.: Levee construction for Oood protection in the Wood River drainage and 

I.vee district. 
PoUUlitm: 

$75,000 

60,000 

20,000 
213,000 
131,000 

R.marks 

Alton. III.: Sewer syst.m in upp.r Piasa Vall.y __________________________________________________ _ 
Cahokia, East Carondelet. and Fairmount, Ill.; Herculaneum, Mo.; Nameoki, National City, and 

90.000 
453, 000 Pr.liminary pians compl.ted. 

Washington Park, III., S.wer syst.ms. 
Deer Creek, Huntieigh, and Kirkwood, Mo.: S.wer systems_ ••••• __ •••••••• ______________________ _ 
East Alton, III.: Storm .. w.rs __ ~-----------------------------------------------__________ .. ______ _ 
St. Louis, Mo.: S.wers for area trlhutary to Gravois Creek, Riv.r Des P.ras and Malin. Creek ______ _ St. Louis, Mo.: Sanitary reli.f .. wer for River Des Peres district _________________________________ _ 

~:: I:~::; ~~:; ~~i:r !:~:~_~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Univ.rsity City, Mo.: Storm sewers and channel improv.m.nts for River Des Peres area_ .... ____ _ 

Reereatitm: 
Alton, III.: Lak. d.velopment ahove dam no, 26; heaches, hoating facilities, drives and parks ____ _ 
St. Charles County, Mo.: Lak.d.velopm.nt above dam no. 26 opposite Alton, III.-heaches, boat

ing facilities, drives, and parks. 
Water 3UPPIu: 

Meramec River Basin, Mo.: Storage reservoirs and low dams on tributaries for rural water supplies_ 
Kaskaskia-Big Muddy: 

Drainage: 
Alexander, Franklin, Hamilton, Jackson, Perry, Randolph, St. Clair, Union, snd Williamson 

Counties, ill.: Drainage for malaria control. 
PoUUlion: 

Arthur, Ashley, Atwood, Ava, Beckemeyer, Bement, Buckner, Bush, Cambria, Carbondale, 
Central City, Coalton, Cobden, C01leen, Colp, Coulterville, Cowden, Cutler, De Soto, Dowell, 
Energy, Farina, Freeburg, Germantown, Orand Tower, Hammond, Hansford, Highland, 
Hillsboro, Burst, Irving, Irvington, Johnston City, Jonesboro, Kinmundy, Lebanon, Livingston, 
Marine, Marion, Mascoutah, Mount Olive, Mount Vernon, Mulberry Grov., Murphysboro, 
North City, Odin, Okawville, Orient City, Pana, Panama, Patoka, Pinckneyville, Pittsburg, 
Royeiton, St. Elmo, Sandoval, Schram City, Sesser, Shelbyvill., Sor.nto, Steel viii., Stewardson, 
Swansea, Tamaroa, Taylor Springs, Thompsonville, Tilden, Tower Hill, Valier, Vandalia, 
Wam .. , West City, Williamson, Windsor, and Witt, III.: S.wers and s.wag. treatm.nt plants. 

Wat:.:t.~d~bria, Carterville, Chester, Coalton, Coffeen, D. Solo, Dow.II, Energy, }'arlna, Grand 
Tower, Hanaford, Irving, Kinmundy, Lovington, Marine, Murphysb~ro, North City, Orient 
City, Pittsburg, Ram .. y. R.d Bud, Royalton, St. Elmo, Sesser, Sh.lbYVIII., Sparta, Stewardson, 
Thompsonvill., Tow.r Hill, Tr.nton, Williamson, Windsor, Witt, and Zi.gler, III.: Water sup-

V~~l~~d;~~:~,::~~~, III.: Additional treatment and additional watar distributiolL __ .. _____ _ West Frankfort, Franklin County: Water syStem _______________________________________ .. _______ _ 

96428-37--5 

260.000 
25,000 

2,800.000 
1,000.000 

260,000 
4,800.000 
2,000,000 

1,250,000 
1,850,000 

400,000 

700,000 

5,137,000 

1,135,000 

228,000 
676,000 

57 



en 
QO 

LEGEND 
Cities ________ ..........,. ____ • 

Dmilillge :&.ain BoUlldnry. __ _ < _: ____ -__ _ 

Wnt(>!' PIlIlIlJillS lJi.~lrict ________ --.....-

Shld,. Project ____________ • 

Area St\lct~·. 'Voter Supply ________ ~ 

Bnsin Wide 8tudy. Recreation __ __ __ ® 
&sin \Vide Study, Pollutioll __ ______ ® 
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Counruction Projfl'1 __________ • 
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MISSOURI BASIN 

Provision of warer for irrigation is uppermost among 
the warer problems of the arid western third of the 
Missouri Basin. Adjustment of both water and land 
uses to recurring periods of drought is the pressing 
need of the semiarid middle section of the basin. Con
trol of flood waters and abatement of pollution are out
standing problems in the subhumid easternmost third. 
Soil erosion is a serious problem in various localities 
of all three sections. 

The irrigated valleys along the Rocky Mountain 
slope of the basin have prospered, in general from the 
cultivation of sugar beet, vegetable and for~ge crops, 
hut many of them have run short of water during 
recent years, and crop production has suffered sorely. 
Present supplies should be supplemented by additional 
surface storage and by transmountain diversion, with 
proper safeguards. Hydroelectric power installations 
may be combined profitably with new storage and 
diversion facilities in several instances. In the Jef
ferson, Marias, Musselshell, Gallatin, Yellowstone, and 
other northern tributary basins of the Missouri there 
is, in general, sufficient unappropriated water to allow 
storage adequate to care for all present needs and for 
some prospective needs. This is true of the Montana 
orainages above Fort Peck Dam if the Federal Gov
ernment does not attempt to prevent further utiliza
tion of water upstream in order to maintain the flow 
of the Missouri River for navigation downstream. A 
number of relatively small reservoirs to provide sup
plemental water for existing enterprises are now feas
ible. Engineering and economic studies of proposed 
supplemental reservoirs,_ of a suggested Yellowstone
Missouri-Snake diversion, and of coordinated water
utilization programs in the .Big Horn, Dearborn, and 
Marias Basins should be made promptly. Efficient 
utilization of grazing lands in the western area should 
Le promoted by the recommended stock-watering im
provements. 

Water shortage is especially critical in the Platte 
Basin. Diversions from the Colorado Basin and stor
age reservoirs in the upper Platte Basin would prevent 
shortage in future and supply new enterprises as well, 
but new storage should not be undertaken until an 
equitable allocation of the waters of the North Platte 
River amonO' Colorado, Nebraska, and Wyoming has '" . been made, and until conflicts over available water m 
Nebraska have been reconciled. 

Water conservation can at best play only a secondary 
role in the stabilization of economic life in the Great 
Plains section of the basin. It is an area of excessive 

risk in land use; an area in which the prevailing dry
farming and grazing systems always have failed in 
years of severe drought: Readjustments in cropping 
methods, land _ tenure, crop-insurance structure, and 
farm organization are necessary prerequisites to the es
tablishment of an agricultural economy suited to with
stand recurrent periods of deficient rainfall. The ex
tent to which measures for the use and control of water 
may contribute to improvement of Great Plains condi
tions is summarized in the following paragraphs: 

1. Small dams may be constructed in certain areas 
devoted to grazing in order to make water available 
for stock on -range lands that otherwise ~ould not be 
grazed, or to reduce the distance which livestock must 
be trailed to water. 

2. Springs may be improved, shallow wells may be 
dug, and deep wells may be drilled to supply water for 
livestock in favorable areas. The effect of the forego
ing measures (both 1 and 2) would be to reduce over
grazing near water holes, and so to extend the effective 
range area. 

3. In grazing areas having adequate supplies of stock 
water, unappropriated water may, where topographic 
and soil conditions permit, be stored and used for the 
irrigation of forage crops, thus building up feed re
serves for dry years. The available surface supplies of 
water are meager, however, since only 5 percent of the 
scanty rainfall normally reaches the main river system. 

4. In areas to be devoted mainly to dry farming, 
there are opportunities to irrigate scatrered tracts of 
small size, in most cases, from reservoirs or by pump
ing. The importance of such work cannot be large in 
the aggregate. It is estimated that only 3 percent, at 
most, of the total Great Plains area can ever be irri
gated at reasonable cost. 

5. Construction of reservoirs for recreational use and 
for wildlife conservation and provision of wells for 
domestic use would measurably increase the comfort 
of Great Plains occupance but would not affect the 
basic problem of wresting a living from the hazardous 
semiarid environment. 

6. Large irrigation projects are not considered feas
ible in most parts of the semi-arid plains because they 
do not yield substantial benefits in' wet years and so fall 
into disuse. Moreover, large projects almost invariably 
develop independently of and yield, slight benefits to 
dry-farming activities on adjacent lands. 

Specific programs of works for the Little Missouri, 
Cheyenne, James, and intervening basins are shown in 
the accompanying tables. In general, small reservoirs 
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should be undertaken only after the completion of sur
veys indicating an economic use for the stored water, 
safe foundations for the dams, adequate spillway 
capacities, and drainage areas sufficient to supply water 
during dry years. 

The most urgent water problem in the eastern sub
humid section of the basin is the elimination of the 
flood hazard at the Kansas Citys and in the lower Kan
sas River Basin. Studies.\ of alternative plans for pro
tection are nearing compl\ltion and a final plan prob-

ably will be made available during 1937. Flood con
trol is of local importance also at a few places in the 
Osage and Grand Basins, and the need for reduction 
of Missouri River and lower Mississippi flood flows may 
in future warrant reservoirs on the Osage, Gasconade, 
and Grand Rivers. At present there is immediate jus
tification for improvements of sanitary facilities at the 
commercial cities along the Missouri and in the Ozark 
recreational areas. The navigation project now under 
construction on the Missouri does not merit extension. 

Missouri Basin Project List 

Drainage basin and project description I Estimated cost I Remarks 

GnOUp A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1. Investigation Projects 
Missouri Basin, general: 

Irrigatio,,: 
Investigation of small-scale projects in Great Plains area ___________________________________________ _ 

Missouri head waters: 
ae".,..1: 

Study to determine extent and best use of water supply of the Dearborn River, MonL ___________ _ 
Study to determine edent and best use of water supply of the Marias River, Mont ____ ' __________ _ 

Yellowstone: 
Irrigation: • . . Yeliowstone-Missouri-Snake diversion proJect _____________________________________________________ _ 
0 ... .,..1: Big Horn River Basin, plan of development ______________________________________________________ _ 

Platte: 
ae".,.al: 

Kansas: 

Study of water supply and use in Colorado, Wyoming, and Nebraska _____________________________ _ 
Blue River diversion, Summit County, Colo.: Study of economic feasibility of diversion from I 

Colorado Basin to Missouri Basin, 

PoU"'lon: Study of pollution throughout basin ______________________________________________________________ _ 
. Mucella"eo ... : Study of pasture ponds throughout basin _________________________________________________________ _ 

Lower Mi...,uri: 
PoU"'ion: Kansas City, Kans., and Kansas City, Mo.: Study of sewage treatment __________________________ _ 

Study of stream pollution throughout basin _______________________________________________________ _ 
Re",.e.lio" and u'ildlife: 

Stuny 01 recreation. relorestation, soil conservation, and wildJile lacilities of basin _________________ _ 
Wa/.,.lJUppIV: 

Study 01 water supply for municipal, domestic, and livestock use throughout basin _______________ _ 
Chariton-Grand: 

Pollutio,,: Study 01 stre~m pollution throughout basln _______________________________________________________ _ 
R=.ation and Wildlife: 

Study of water conservation and recreation_ - ------------------------------------------------------
Osage: 

Pollution: Study of stream pollution throughout basin _______________________________________________________ _ 
,,'at.,. IJUpplv: 

Study of water supply lor lll'micipal, domestic, and livestock use in western section of basin ______ _ 
Gasconade: 

Pollution: Study of stream pollution conditions throughout basin _________________________________________ ! ___ _ 

Rtcreation and wildlife: Study lor extension of recreational facilities of basin _______________________________________________ _ 

Z. Construction Projects 
Missouri headwaters: 

Fillod control: Glasgow, Mont.: Levees on Milk River for llood protection _______________________________________ _ 
Harlem, Mont.: Levees on Thirty Mile Creek lor llood protection ________________________________ _ 
Havre, Mont.: For completion 01 Chain 01 Lakes Reservoir by Fresno Dam on Milk River to conserve 

and utilioe llood waters Imported from the St. Mary River. Saco, Mont.: Levees on Beaver Creek lor dood protectlon ________________________________________ _ 
lrrigalion: 

Ackley Lake, Mont.: Increased water storage by raising natural outlet of lake, and to till same by 
leed canal (5 miles long) from Judith River for irrigation supply. 

Barber, Mont.: Outlet tunnellrom Deadman's basin to return water to the river to supply lower 
Musselshell canals. Durand, Forb, and Martinsdale, Mont.: Reservoirs for Irrigatlon _______________________________ _ 

Fairdeld, Mont.: Sun River Project canals and drains to complete system ________________________ _ 

Fort Belknap Indian Reservation, on Milk River, Mont.: Improvements to present irrigation system 

Madison County, Mont.: Storage reservoir on Ruby River for Irrigation of lands In Ruby and 
Jellerson Valleys. 

Montana: Small reservoirs In several connties costing less than $25,000 each, for Irrigation and gral-

S~ ~~~~:n~a~t~~~! ~=~~ugT~'ls~~I~N:. ~n:r:':~'!.rC~:r.!f~:.: Irrigating 10,000 acres 
of land above gravity system. 

Upper Boulder, Mont.: Dam to provide supplemental storage for Irrigation _______________________ _ 

$150,000 

25.000 
50,000 

150,000 

50,000 

100,000 Needed as basis lor selection of projects. 
25, 000 In progress. Sum needed to complete_ 

20,000 

10. 000 

20,000 
10. 000 

50,000 

10,000 

10. 000 

20,000 

10. 000 

20,000 

5,000 

5,000 

26.000 
10,000 

250, 000 

Sketch plans completed. 
Do. 

Sum needed to complete. 

'1:7,000 Sketch plans completed. 

98, 000 Plans nearly ready. 

300,000 

400,000 

400,000 

30,000 

5'1:7,000 

250,000 

(()(),OOO 

200,000 

Inlet tunnel from Musselshell River under con· 
struction. Sum needed to com plete. 

Cost given is lor first 2 years. Additional needed 
to complete, $376,000. 

COl't given is for first 2 years. Additional needed 

S:r:,:nr~e~~,~i:.akes inclnded with Milk 
River Project. Plans completed. Cost given is 
lor first 2 years. Additional needed to com
plete. $30,000. 

Plans completed_ 

Plans are incomplete. 

Plans in preparation. Coot given is lor first2 years_ 
Additional needed to complete, $600,000. 
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Missouri Basin Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROIJP A. FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

Missouri headwatero-Continued. 2. Conelruellon ProJee_Continu.d 
Irrigation and water IUppl1/: 

F~~;..:ik';:i~:: r!~~~.!ti~~~J Mont.: ~issouri River pumping plant for stabilizing supply for 

Iorda.n, .Mont.: Big Dry Cre.k storage res.rvoir to b. us.d in conjunction with Wolf Creek Reservoir 
fO.f lrrlgatlOn purposes. It would also serve town of J ardan. 

NarJigat.on: 
F"Ji~:c~it~ont.: Fort P.ck Dam on the Missouri Riv.r tor stabilizing lIow tor navigation b.low 

Pollution and wal ...... PP/U: 
Helena. Mont.: .Stand~by w8.ter service for veterans' hospital and Fort Harrison, including 300 000-

Water ~~~~ervoll', and extenSIOn of present water and sewer systems. ' 

r:!:~:;~~!~t~~:~:~~iis--------------------------------------------------------------------
MO~~Da; General water SU;PIY-deveiop-meiii-ooDsiSiiiig-oi-weiiS'·spriiigs--aiid-reseivalistor-stock-

grazmg throughout State. ' , 
MiBt!ellafleou,,: 

Y.llOWS~~~: Mont.: Big She.p Creek Reservoir tor supplem.ntal storag.ln R.d Rock Vall.y •••••••...... 

Irrigation: 
Big Hom and Powd.r River Basins, Mont.: Small reservoirs ..•. _ 
Crow Indian Reservation, Mont.: Irrigation systems _________ : ___ :_:::::~:::::::::::::::::::~:==:: 

g~~~":"'':k RRe;;~~~r .. ~;;,:: SJ~~:::.mint8istiirag.::::::::::::::::::::::::::::::::::::::::::::::: f::: ~~~~~~;;lSWn, o~~~s:onl:~~~~~f,s:la0.: Irrigation .... ----- .-.. ------------------------

~rv~~r.T~it?.;~ ~1:,,:~~'{v~~~~~:.s.~~~!~~~~.t~.~~Y.l~:::::::::::::::::::::::::::::::::::::::: 

ffl~~~~~i~~~ri~~~~~i~~~~;~:~~=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Mi't!eU4-neous: 

Upp.r (~~'.:'u~li~~g~~"[r~\,:;~~~evelopm.nt tor grazing ••.•.....•.•...•••.•.•.••.•••••..•.•...•...... 

Irrigation: 

g:~: g~~~~: :~~~:~ t~~n:U'i~~~ i\~::CJ:~oiie·i.ii;i1rrii.;ii;iiiC;;D8iS::::::::::::.::::::::::: 
Pollutian: 

Ashley, Beach, Belfield, Beulah, Bowman, Golva, Dickinson, Elgin, Glen Ullin, Hazen
l 

Hebron, 
Hettinger, Killdeer, Linton, Marmarth, Max, Mott, Napoleon, New England, New Sa em, Ray. 
Richardton, Stanl.y, Strasburg, Tnrtl.Lake, Watford City, Wild Rose, Wilton, and Wishak, 
N. Dak.: Municipal s.w.r systems. 

G.ttysburg, Glenham, Herr.id, Java, and McIntosh, S. Dak., and New L.ipzlg, N. Dak.: 
Municipal sewer systems. 

G~~'k, ~':"f>"ar;:: ~~~~:::J~~e~~':~~s. Plaza, Ryder, Sanish, Tioga and Underwood, and 
Recrtatian and wildlife: 

Steel~. N. Dak.: Long Lake Bird R.fuge •••••••...•.......•••.••••••••••••..•.•••.•••..•••..•.•.••. 
Wat ...... P1lly: 

Akaska, Glenham, S. Dak.: Goodrich, Grenora, Hazelton, N. Du.: Herreid, Hoven, Lebanon, 
S. Dak.; Lehr, Linton, Parshall, N. Dak.; Pollock, S. Dak.; Ryd.r, Sanish, Stanley, Tioga, Under· 
wood, Washburn, Wilton, and Zeeland, N. Dak.; Municipal waoor-supply syst.ms. 

Ashl.y, Bowman, Gl.n Ullin, Max, Napoleon, N.w Sal.m, Ray, Richardton, Strasburg, Turtle 
Lake, Wild Rose, Wishak, and 220th.r towns in North Dakota, and Iava, S. Dak,: Water·supply 
systems and/or wells. 

Mandan. N. Dak.: Water·treatm.nt plant .••••••.......•••••••.•••.•.•••••••••.•.••••••• • •••••.•.. 
N.w Leipzig, N. Dak.: Water distribution system and treatment plant •••...••••....••••••.•.••• ·· 

Upper (Missouri) eastern tributaries: 

NarA::;~~~ri River-Omaha, Nebr., to Sioux City, Iowa: Compl.tion otpresent 6-toot channel project. 

POU~!::iur, N.br.; D.nison, Iowa; Dixon County, N.br.; Dow City and Dunlap, Iowa; Edg.lyand 
Ellendal., N. Dak.; Fessend.n, N. Dak.; Fanlkton, S, Dak,; Hartington, N.br.; Knlm and La 
Moure N. Dak.· Missouri Vall.y, Iowa; Montros., S. Dak.: Oaks, N .. Dak.: Omaha, N.br.: 
Plankii.ton, S. Dak.; South Sioux City, N.br.; Streeter, N. Dak.; WalthIll, Nebr.; Watertown, 
S. Dak.; Woodbine, Iowa: S.w.r systems and sewage treatment plants. 

Beer{::::ag~~~:~~: in James River drain.ge in North Dakota tor stock watering. watertowl, and 
recreat.ion. 

Wa1irl:f..P1lJ':i"br.; Brandt, S. Dak.; Canton, S. Dak.; Deloit, Iowa; Huron, S. Dak.; Jackson, N.br.; 
Jefferson, S. Dak.; Kiron, Iowa; Knox County, Nebr.; Kulm, N. Dak.; Lennox, S. Dak.; ~~ell, 
N.br.; Mitch.ll, S. Dak.; Omaha, N.br.: St"""ter, N. Dako' Thurston, County Nebr., TllPP: 
Vall.y Springs, and Vermillion, S, Dak.; W8ll'°Lake and Woodbme, Iowa; Yankton, S, Dak .. 
Water-supply syst.ms. construction, improvem.nt, or treatment. 

MilcellaneOl .. : 
Iames River dam: Water conservation ....••..••. ··•••··•••••••••••••••••••••••••••• •••••••••••... 
4 small reservoira in South Dakota-construction or repairs •..••••••••••••••••••••••• ·•·•••••••·••· 

Ch.y.nne: 
IrriV~tg::i..ra and Weston counties, Wyoming: CooStYucting t dams and reservoirs to provide storage 

01 water for irrigation purposes. .-
lrri~':!~f..:~..:r~:~I~~;M~~th Dakota: Improvem.nts to water systems tor domestic use, stock, and 

irrigation purposes. 

Pollution: 0 

Sturgis, S. Dak.: S.wage-disposal plant ••••••••••• •••·•••·•••••••••••••••••••••••••••••••• •••••••••• 

Recr~:3 ~:~:~~1o'~1 Park, S. Dak.: Diversion dam and pipeline to 1111 dry lake bed tor recreational 
purposes and to supply water tor game reluge. 

Wat:d:~;~t Deadwood, Nisland, Sanator, South Dakota State School of Mines, Vale, Wall, and 
Whit.wood S. Dak.: Improvements to w.t ..... upply systems, 

Rapid City, S. Dak.: Jmprovaments to water-supply system ••••••••••••••••• ••••••••••••••••••·••• 

$100.000 

80,000 

16,297,000 

35,000 

379,000 
238,000 
250,000 

136.000 

200,000 
300, 000 

197,000 
100,000 

4,500,000 
31,000 

325.000 
750,000 

55,000 
85,000 
48,000 

820,000 

250,000 

C~t c~~~Y.l:, ~"{oo,~~ years. Additional need.d 
Plans nearly ready. 

Under construction. Cost given is lor next 2 
years. Additional ne.ded to compl.te, $2,922,000. 

Surv.ys started. 

Survey to be made. 

Plans can b. compl.ted quickly. 
Cost given is for first 2 years. Additional needed 

to complete, $200,000. 

Sum n.oessary to compl.te. 

Cost given is for first 2 years. Additional needed 
to complete, $3,100. 000. 

Pl.ns n.arly compl.ted. 

Plans in progress. 

67, 000 Plans ready. 
778, 000 Ready for contr.ct. 

1,045, 000 

141,000 

375,000 

Plans can b. completed quickly for all projects 
except Hettinger. 

Plans ready tor Java. Plans incompl.te tor N.w 
Leipzig. No plans tor oth.r projects. 

Plans can b. completed quiokly. 

66, 000 Plans completed. 

525,000 

480,000 

115,000 
30.000 

Plans can b. pr.pared quickly tor projects in North 
Dakota. Plans ready lor Herreid, S. Dak. No 
plans lor oth.r proj.cts. 

Plans can b. compl.ted quickly tor all projecta 
Plans ready tor Java. 

Plans can b. completed quickly. 
Plans incompl.te. 

23,000,000 Authorized by Congress. 

3,238,000 Plans available tor South Dakote projects. Plans 
lor North Dakota proj.cts can b. compl.ted 
promptly. Iowa and N.braska plans incom· 
pl.te. Iowa costs .re rough estimatea on per 
capita basis. 

196, 000 Plans can be complet.d quickly. 

638,000 Nearly all plans mad.. Iowa plans incompl.te. 
All estimated costs very approximate; many on 
per capita basis. 

484,000 $384,000 ot this amount tor land purchase. 
15, 000 Plans ready, 

26,000 

50,000 

Pl.n. nearing completion. 

Preliminary plans compl.t.d. Cost given Is tor 
first 2 years. AdditIOnal neaded to complete. 
$50,000. 

136,000 Plans compl.ted. 

30, 000 Preliminary plans made. 

191,000 PR'llmlnary plonscompl.ted. 

125,000 Plans completed. 
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Missouri Basin Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. CODBirudioD Projects-Continued 
Wblte·Niobrara: 

Irrigation: Wbitney irrigation district. Nebraska: Reservoirs for supplemental storage_. ______________________ _ 
Pollllllon: 

Burke. Midland. New Be· Dog SOOool. Philip. Pine Ridge Agency. Pukwana. and Wagner. S. Dak.: 
Sewer systems. 

Sewer systems and sewage-treat\Ilent plants for each of several communities in Nebraska ___________ • 
Wat.r ,uppIV: \ 

... "-rmour, Belvidere, Fort Pierre, Hammill, Kadoka, Kennebec, Lake Andes, Midland, Oacoma, 
Onida. Pine Ridge Agency. Platte. Reliance. Wbite River. and Winner. S. DBk.: Water supply 
for municipal distribution systems for eacb of above 15 communities. 

Water supply for domestic and stock use on Indian reservations in Soutb Dakota __________________ _ 
Water supply for municipal developments for each of several communities in Nebraska ___ • __ • ____ . 

Platte River: 
Irrigation: 

Goshen County. Wyo.: Ray Reservoir on Borse Creek to furnish supplemental water supply for 

D~~~~:'!~' of wells, s"ri~gs, and storage facilities for stock -.yatering on the public range In several 
.. counties in Platte basm m Wyommg. 

Irrigation and pow.r: Casper-Alcova project. Wyoming __________________________ . ______________________________________ . 

Platte Valley public power and irrigation district ("Sutberland"): Power and irrigation project on 
North Platte River in Lincoln County. Nebr. 

Central Nebraska public power and irrigation district ("Tri,County"): Project on Platte River in 
central Nebraska. 

Water power: 
Loup River public power district ("Columbus"): Power project on Loup River. Platte County. 

Nebr. 

Pollution: 
Arlington. Broadwater. Columbus. Fremont. Fullerton. Kearney. Lincoln. Meadow Grove. Nor· 

folk. North Bend. Ogallala. Osbkosb. Osmond. Overton. Sargent. Scbuyler. Stanton. Wayne. 
West POint, and Wolback; Dixon and Lancaster Counties. Nebr.: Sewer systems andlor sewage 
treatment. 

Brigbtonl_Fort Lupton. Fort Morgan. Colo.: Sewer systems _____________________________________ __ 
Lincoln. Nebr.: Sewage channel to Platte Rlver ________________ • ________________________________ __ 

Water lupp1v: 
Albany County. Wyo.: Near Pole Mountain. reconstruction of water system ____________________ __ 
Albion. AIlI811ce. Alv~ Bridgeport. Bruno. Clarks. Columbus. Craig. Elba. Ericson. Fremont. 

Hickman, Hyannis, A.eamey, Madison, Norfolk, O'Neill, Overton, Page, Pender, Prague, Rock
ville. Sargent. and Tilden; Knox and Thurston Counties. Nebr.: Waterworks extensions. 

Castle Rock. Central City. Frederick. Fort Morgan. Golden. Idabo Springs. Keenesburg. La Salle. 
Louisville. Loveland. and Nederland. Colo.: Municipal watefsupplies. 

Erie and Lafayette. Colo.: Municipal watersupplies ____________________________________________ __ 
Intercepting ditches on Rancb Creek and St. Louis Creek in Gnlnd and Boulder Counties. Colo., to 

provide additional water for diversion througb MolIat tunnel. 
Kansas: 

Polllllion: 
Bertrand, Elwood. McCook, and Superior. Nebr.: Sewage disposal plants ___________ .. ___ .. ______ _ 
Campbell. Davenport. Bastings. Imperial. Indianola. Osceola. Seward. and Sutton. Nebr.: Sewer 

systems. 
Cbeyenne Wells and Flagler. Colo.: Sewer systems and sewage treatment plants ________________ __ 
Nelson and Superior. Nebr.: Storm sewers .. ____ .. ________________________________________________ _ 
Topeka, Kans: Sewer extensions and improvements ____________________________________________ __ 

Water "'1'1'1,: 
Alma. Beatrice. Nebr.; Cbeyenne Wells. Colo.; Dwlgbt

l 
Exeter. Grainton. Nelson. Nebr.; Olathe. 

Kans.; Stockville and Swanton. Nebr.: Waterworks mprovements. 
Clifton. Delia. Dorrance. Ellis. Fort Riley. Lebanon. Leonardville. Lon~ford. McLoutb. Palco. 

Eudora. Sbawnee. Soldier. Vermillion. Wallace. and Wetmore. Kans.: Muuicipal water supplies. Kansas City. Kans.: Watarworks improvement ____________________________________________ • _____ _ 
Topeka. Kans.: Waterworks Improvement ________ • _______________ • ____________ . _________________ _ 

Lower Mi...,uri: 
Drainage: 

Richardson County. Nebr.: Cbannel enlargement. Big Neumha River. for drainage improvement .. 
N<Wigation: 

Omaba. Nebr .• to moutb of Missouri River: Construction of navigation cbannel of 6 foot depth .... 
Pollution: 

Adams. Nebr.; Anita and Atlantic. Iowa; Booneville). Burlington Junction. California; and Carroll· 
ton. Mo.; Carson and Clarinda, Iowa; Columbia, l.ioncordia, and Eldon, Mo.; Elliott. and Essex, 
lows; Excelsior Springs and Fairfax, Mo.; Farragut, Iowa; Fayette, Fulton, Gilliam, aod Glas
gow, Mo., Glenwood, Griswold. BDd Hamburg, Iowa; Hermann, Higginsville, Hopkins, Inde
pendence. JelIerson City. and King City. Mo.; Lennox. Iowa; Lees Summit. Lexington. Liberty. 
and Maryville, Mo.; Melvern, IOWSi Mound City, Mount Washington, New Franklin, New 
Baven. Norborne. Nortb Kansas City. Odessa. Oregon. Pilot Grove. and Plattsburg. Mo.; 
Red Oakllowa; Ricbmond. Rockport. and SedaUa. Mo.; Sbenandoab. Iowa; Skidmore. Slater. 
Smitbvil e, St. Charles. St. Joseph. Sugar C ..... k. Sweet Springs. Tarkio, and Tipton. Mo.; 
Villisca. Iowa; Warrensburg. Washington. and Weston. Mo.: Sewage treatment plants. 

W.t'!:'':::;P,~' Mo.: Sewage-system_ --- ----------- -.. --- ----' ------ ---- -. -------- ----- ---- -----.----.. 
Belton. Booneville. Burlington Junction. California. and Concordia. Mo.; Coming. Iowa; Eldon Ex· 

~~~o~dsg~~;~N!:~~nr;:~,t~~:~e~O~o~:::.~~'N~r:;X~=~fty:ts;:~:~'R~=:~: 
Skid mora. Sweet Springs. Tipton. and Wasbington. Mo.: Water treatment plants. 

Atlantic. Avoca. Defiance. Elkhorn. ~lliott. Glenwood. BastinflS. Bamburg. Lewis. Oakland, and 
Pacific Grove. Iowa; Pilot Grove. MO.; Riverton. Silver City. and Templeton. Iowa: Waterworks 
system. and improvements. 

Kansas City. Mo.: Improvements to waterworks system_ .. _ .. __ .... ______ .... __ .. _ .... __________ __ 

$81.000 Plans are ready. 

167.000 

275.000 Plans can be completed quickly. 

368. 000 Further investigation of all projects necessary. 

50,000 
377.000 Plans can be completed !lui.kly. 

315.000 

75.000 

2.000,000 Under construction. Cost given is for next 2 years. 
Additional needed to complete. $4.800.000. 

465,000 Nearly completed. Sum given is rough estimate 
of additional amount necessary to complete. 
Tbis sum already allotted subject to compliance 
with certain conditions. Total cost estimated 
8t 510.165,000. 

3,000.000 Under construction. Cost given is for next 2 year •. 
Additional needed to complete. $17.000,000. 
Certain construction pertainlog to power is 
restrained temporarily pending court bearing. 
Adjustments to irrigation plans may be necessary 
because of recent court decisions. 

5,200,000 Under construction. Certain cons~mctioD pe •• 
taining to transmission lines is restrained tem
porarily pending court hearing. Sum given is 
rough estimate of additional amount necessary 
to complete. Total cost estimated at $16.200.000. 

905.000 

64,000 
200,000 Plans can be completed quickly. 

16,000 
632,000 

251.000 Plans incomplete. 

142. 000 
2, 250. 000 Surveys in progress. 

161.000 Plans completed. 
344.000 Do. 

49,000 Do. 
43,000 Do 

307.000 Do. 

318, 000 Do. 

689.000 Do. 

200.000 Do. 
219,000 Do. 

252, 700 

9.200,000 Sum needed to complete present project. 

3.278, 000 

930. 000 

627.000 

288.000 

&27.000 
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Missouri Basin Project List-Continued 

Estimated cost Drainage basin and project description I I Remarks 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION Continued 

Chariton and Grand: 
2. ConstruCtiOD ProJec_Continued 

PoUuliOfl: 
Afton, Iowa: Albany, Bevier, Breckenridge, Brunswick Bucklin Cainsville Cameron Chilli 
~the, Mo.; Cory?on, Iowa; O&!latin, ~rant Ci~Y, G~n City, Hamilton Huntsville 'Xe .. 
ville, La PI8~. ~mneus. Maysville, Milan, Novmger Pattonsburg Prince't Sal' b' ites
ton, and UmonvIlle, Mo.: Sewage treatment plants. ' , on, IS ury, ren-

w.I~'=~i: Mo.: Sewer system and sewage treatment plant .•.••.••••..•••..••••.••••••....••••.•... 
Allerton and Murray, Iowa: Municipal water supplies 
Bethany, Cameron, and Marceline, Mo.: Improvemen-toiw8tersu--jj--------------------------
Bevier,Braymer,Breckenridge, Bucklin Cainsville G Ci L· PP es·····o••••••••••••••••••• 

burg, Mo.: Municipal water supplies: ' reen ty. JDDellS. NovlDger,and Pattons· 
Osage: 

PoUution: 
APpl~ton City, Ash Grove,. Boliyar, Buffalo, ~amdenton, Clinton, Cole Camp, Drexel, Eldorado 

Spnngs, Greenfield, Harnsonville, Humansvllle, Iberia, Liberal Lockwood Marshfield Nevada 
New Lin~ Creek, psceola.t _Pleasant Hill, Rich Hill, Sheldo..i, Stockton' Versailles 'Warsaw' 
Wes.tphaha,.and Wmdsor, MO.:. Sewage--treatment plants. ", 

Arcadia, EskrIdge, Gardner, LOUIsburg, Moran, Mound City, Pomona Quenemo Scranton and 
Waverly, Kans.: Sewer systems and sewage-treatment plants. • , , 

Mulberry, Kans.: Sewer system and sewage·treatment plant 
R.cr~::r::~o;::r:;jl1f,~f.~.: Sewage-treatment plant ••••••••••••.••• ~::::::::::::::::::::::::::::::::::::: 
waJr;,.e:::;,'tu~ada, Mo.: Waterlowl refuge ..•••••••••...••••••••••••••••••••••••••••••••••••••••...•.... 

Drexel, ~o.: Eskridge, Kans.; Fair Play, Garden City, Liberal, and Humo, Mo.; Louisburg, Kans.: 
New Lmn Cree~, Mo.; Pomona,. Quenemo, and Scranton, Kans.; Sheldon, Mo.; Spring Hill 
Kaps.; ~uscumbla and WestphalIa, Mo:= !later-supply systems. ' 

H:~\;':,~~ille, Mo.; Melvern. Kans.; MomsvIile and Pleasant Hill, Mo.: Addition to water-supply 

Gasconade: 
Pollution: 
POll~~:::};l~:::.e:'!';.::I~~ntain Grove, and Richland, Mo.: Sewage·treatment plants ••.••.•••.••••.•. 

C~~~::;;' ~~t:!~~g~r::.~t~~~~i~f.u.~~wbUrg, and Waynesville, Mo.: Municipal water·supply 

GROUP B-FOR DEFERRED CONSTRUCTION 

Missouri headwaters: 
Irrigation: 

Bainville, Mont.: Supplemental supplies from Little Muddy and Sbot Gun Creeks for irrigation •... 
B!~1:~~:::':' County, Mont.: Dam on Red Rock Creek to provide supplemental water supply for 

Daniels County, Mont.: Storage reservoir for irrigation on East Fork Poplar River ............... . 

Havre, Mont.: Beaver Creek storage for Irrigation .•....•........••.........•.............••••••••• 
Jefferson County, Mont.: Diversion project, water to be stored at Beaverhead Rock Dam for irriga· 

tion of Pipestone benchlands. 
Plentywood, Mont.: Reservoir on Upper Big Muddy for irrigation ••.............•.........•.••••• 
Richland, Mont.: Storage reservoir lor irrigation purposes on West Fork Poplar River •.•••••.•.... 

Townsend, Mont.: Broadwater-Missouri dam and reservoir for irrigation. ___ . ____________________ _ 

RecreaJion and wildlife: 
Medicine Lake, Mont.: Migratory waterfowl refuge; additional water development •....•.•........ 

Yellowstone: 
Drainage: 

Drainage on irrigation projects in Yellowstone and Clarks Fork Valleys_ ............•.••..•••••.•.• 
Irrigation: 

Buffalo Rapids project, Custer County, Mont •..••••.....•.•.•.•............•••.•...•........•.... 

Wind River Indian Reservation, Wyo.: Storage ...•••.......•••...•.....•...•............ _ •.• · .... 

Upper (Missouri) western tributaries: 
IrrigaJirm: 

Montana, North Dakota, South Dak~ta: Small reservoirs for sto~k water ~nd irrIgation on Knife 
River, Heart River, Cannonball River, Grand and Moreau RIVers. MlDor trlbutarles of MIS
souri River. 

Upper (Missouri) eastern tributaries: 

Nalliti~~iuver channel improvement from Elmwood Park to Brandon, Minnehaha County, S. Dak .. 

POU'f{::~ndria, Alpena, Bereslord, Bristol, Canton, Dell Rapids, Flandreau, Flandreau Industrial 
School Frederick Groton Hartford, Humboldt, IrOqUOIS, Leola, Mount Vernon, PlaDklOton, 
Roscoe, School District No.3, Tripp, Vermillion, Volga, Waubay, Willow Lakes, and Woon
socket, S. Dak.: Sewer systems and/or sewage-treatment plants. 

Recr~-::gr:,g:~~:~~~:S. Dak.: Ramsey Lake ~e"'"eation.project, in Vermillion River drainage •••.•.•.. 
6 recreational lakes in Big Siom and Vermillion Basins, S. Dak ••...•••••••••••.••••••••• ······•••• 

W.lfb:~~ Northern Normal School, Brandt, Bruce, Carthage, C.astlewood, Clifton School District 
No.4, Cresbord Flandreau Industrial School, Florence, GOOdW1O, Humboldt, Langford, Letcher, 
Roscoe, Roswell, Seneca, unnamed place, and Volga, S. Dak.: Water·supply systems. 

Bowden, Cathay, Cleveland, Courtenay, Ellen~ale, Fessenden, Gackle, Hamberg, Ken.sal, Kulm, 
Ludden, Medina, Montpelier, Monango, Pingree, Streeter, and Verona, N. Dak .. Wells for 

Si=~".!N~ ;ai:!:.~Pf~~tion to lIltration plant .•••••...••.•••• ·•·•••···•••••·•••••·•·•••••·•·••· 
~iB~t:n'!i{::~rvoirs (or water conservation in.Nebraska_:-__________________________________________ ---

M reservoirs for water conservation at variOUS places 10 South Dakota ••..••••..••••....•.•••• ··.·_ 

Cbeyenne: 
FIOO~~::'~~;"'che, Hermosa, Hot Springs, Keystone, New Underwood, Rapid City, and Spearllsh, 

S. Dak.: Small reservoirs and improvoments lor Ovod control. 

$767,000 Preliminary plans completed. 

49,000 Plans ready. 

133,000 
215,000 
348, 000 

923, 000 Final plans needed. 

314,000 Do. 

70,000 Do. 
65,000 Do. 

96, 000 Plans being prepared. 

310, 000 Final plans needed. 

329,000 

255, 000 Final plans reqnired. 

155,000 Do. 

$254,000 
860,000 

205,000 

184,000 
200,000 

476,000 
359,000 

250, 000 

15,000 

350,000 

Plans nearing completion. 

Requires clearance 01 rights from Fort Peck Indian 
Reservation. Plans nearing completion. . 

Plans incomplete. 
Do. 

Requires clearance or rights from Fort Peck Indian 
Reservation. PlaDS nearing completion. 

Plans not complete. Cost given is·!or first 2 years 
Additionalneedod to complete, $870,000. • 

Should not conllict with prinCipal uses of water. 

To be planned as required. 

1,000,000 Cost given is lor Orst 2 years. Additional needed 
to complete, $5, 100, 000. 

100,000 Cost given is for tlrst 2 years. Additionel needed 
to complete, $1,205,000. 

251J, 000 Plans can be prepared qnickly. Cost given is for 
tlrst 2 years. Additionall.needed to complete, 
$750,000. 

240, 000 Plans ready, 

561,000 Plans available lor Flandreau. 

1M,OOO Plans prepared. 
54,000 Plans available for 2. No plans for others. 

215,000 

22,000 

Plans available lor Florence, Castlewood, Bruce, 
and Flandreau Industrial School. No plans lor 
otbers. 

Plans can be completed quickly, 

300,000 No plans. 

200, 000 Plans incomplete. 

000, 000 Plf~~sO~h:~~b~~[ ii~~! t~~ g~J~c~ea:. 0 l'~"3i~ 
tional needed to complete, $6I!I,OOO. 

29,000 Partial plans only. 
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Missouri Basin Project List-Continued 

Drainage basin and project description I Estimated cost I 
GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Chelr~~~';;;-ft~'ontinued. . . \ 
Bene Fourche, S. Dak.: Supplemental storage for Bene Fourche IrrigatIon projerL ______________ _ 

Butte, Custer, Meade Counties, S. Dak.: Small reservoirs, wens, and tanks for watering stoCL ___ _ 
Irrigation and power: 

Rapid City, B. Dak.: Dam and reservoir for storage and power on Pactola project &lid to supple
ment irrigation water below Rapid City. 

Pollution: Y 
Bene Fourche! Deadwood, Ed\:emont, Lead, Newell, Spearfish, Wall, and Wasta, S. Dak.: Sewage

treatment p. ants and sewer systems. Re", .. lioft and wildlife: 
Belle Fourche, S. Dak.: Water·control structures and fencing of Belle Fourche Migratory Water-

C~:'~ !~~U~~nnington Counties, S. Dak.: 13 reservoirs for storage of water and recreational pur
poses. All smalle.cept Beaver Creek, $100,000. 

Wat ...... pplU: 
Ardmore, Fairburn, Oelrichs, Owanka, Quinn, Rapid City, Sturgis, Wall, Wasta, and Whitewood, 

S. Dak.: Improvements and extensions to the water-supply systems. 
White-Niobrara: 

Flood comrol: Midland and Philip, S. Dak.: Smallfiood-control projects ________________________________________ _ 
Irrigation: Small reservoirs in various locations in Nebraska __________________________________________________ _ 

Stock watering dams for each of 39 Individual projects in South Dakota ___________________________ _ 
Pollution: 

Avon, De1montvDraper, Gregory, Kennebec, Lake Andes, Onida, Pukwana, Quinn, Rosebud. 
Re.,.J[':::~':d ::::~lif.~ite River, B. Dak.: Sewer systems. 

Bonesteel (dam), Delmont (city lake), Lake Burke (spillway), Oacoma (ditch), Sully County 
(diversion to fill dry lake), Sully Lake, and Wittan (dam), S. Dak.: Recreational projects in 
these 7 locations. 

Recreational and wildlire refuge projects in various localities In Nebraska _________________________ _ 

Wal ...... ppIU: 
Burke, Delmont, Draper, Murdo, and Pierre, S. Dak.: Municipal water supplies ________________ _ 

Water ... ppiU and ,.",.alion: 

Platte: 

Storage projects for the combined purpose of recreation and increased percolation to ground watar 
for domestic and stock water use in 38 localities in South Dakota_ 

Irrigation: 
Colorado-Big Thompson transmountain diversion of water from Colorado Basin to Missouri Basin 

for supplement81 irrigation supply. 

Franoes March McDonald Reservoir on Borse Creek, in Goshen County, Wyo_. for supplemental 
Irrlgetion supply. 8 small storage projects for Irrlgetion in Wyoming _________________________________________________ _ 

Garden County, Nebr.: Blue Creek public power and irrigation district project ___________________ _ 
Pollution: 

Arvada, Central City, Deer Trail, Fort Collins, Georgetown, Golden, Idabo Springs, lohnstown, 
lulesburg, Kersey, La Salle, Longmont, Loveland, Merino, Mountain View, Ovid, and Platte
ville. Colo_: Sewage treatment plants. 

Lower Missouri: 
Pollution: 

Bardin, Bigbee, Overland. St. Ferdinand, and Waverly, Mo.: Sewage treatment plants __________ _ Kansas City, Mo.: Sewage treatment plant _______________________________________________________ _ 
Wat ...... pplu: 

Blockton, Clearfield, College Springs, Prescott, and Gravity. Iowa; Bardin and Bigbee, Mo_; New 
Market, and Orient, Iowa; St. ];'erdinand, Overland, and Waverly, Mo.: Municipal water supply 
systems. 

Chariton-Grand: 
Flood comrol: 

Flood levees for such land units as may be prol8ctad at relatively low cost ________________________ _ 
Water "'ppl,: 

ElIline, Garden Grove, Grand River, Kellerton, Lineville, Lorimor, Numa, Tingley, and Van Wert, 
Iowa: Water supply sysl8ms. 

Cincinnati and Mystic, Iowa: Water supply sysl8ms _____________________________________________ _ 

$100.000 

150.000 

100,000 

129.000 

22,000 

179.000 

300,000 

20,000 

125.000 
150,000 

105,000 

61,000 

150,000 

152,000 

400,000 

3,000,000 

450,000 

72,000 
400,000 

274,000 

202, 000 
3,000,000 

494,000 

225, 000 

377,000 

220,000 

National Resources Oommittee 

Remarks 

Investigations under W8Y. Plans not completed. 
Cost given is for first 2 years. Additional needed 
to complete, $300,000. 

Preliminary plans only. Cost given is for flrst 2 
years. Additional needed to complete, $150.000. 

Preliminary nlans only. Cost given is for first 2 
years. Additional needed to complete, $2,900.000. 

Plans completed. 

Do. 

Preliminary plans only. 

Plans can be completed quickly. 

Eacb of these projects should he investigated 
before funds are allocated to tbem. 

Some projects are ready for immediate construc
tion. Nebraska Stata Planning Board is recom
mended to program same into individual projects. 

Furtber study of these projects necessary. 

Feasible and badly needed to supply water for 
lands now under cultivation. Estimate includes 
a definite provision for compensating reservoirs 
fully sufficient to protect rigbts of water users on 
western slope. Cost given is for first 2 years. 
Additional needed to completa, $22,000,000_ 

Further stndy needed. 

Plans can be completed quickly. 
Plans incompleta. 

Do. 

Improvements of supplies. 



SOUTHWEST MISSISSIPPI BASINS 
(Basins of the Arkansas, White, Black, and St. Francis) 

The Arkansas River is a typical "through ' ," , d' 'imil rl vel , 
possessmg ISS oar characteristics in its upper, mid-
d,Ie, and lower sectIOns, each of which presents distinct
tlve water problems, 

1. !ts headwaters rise at altitudes of some 14 000 
feet In the Rocky Mountains amid heavy snows ~nd 
under ~bundant rains. It flows eastward from t.he 
mountams across the semiarid Great Plains losm' 1 

h 
. ,gvo-

ume on t e way. Its prmcipaI tributary the Can d' 
h 

. il t . ,a lan, 
as Sim ar at rlbutes. Most of the smaller str 

t 
'b ealllS 

~1 utary to the upper Arkansas and the upper Cana-
dIan are on the high plains and are flashy. These head
water streams contribute practically no sustained flow 
to their eastern extensions. 
~he .prime water need of the upper section of the 

basm IS more water fo: lands now irrigated. More 
water may be made avaIlable by further conservation 
of existing supplies and by transmountain diversion 
from d~ainage on the western slopes of the Rocky 
MountaIns. Storage of water on the Canadian River 
in New Mexico, ultimately will put under irrigatio~ 

_ some 60,000 ~cres, most of which is new land. Propo-
sals for stormg floodwaters on the Cimarron in New 
Mexico and Oklahoma involve smaller irrigation de
velopmen~, which, if used for production of forage 
a~d subSistence crops, may harmonize satisfactorily 
WIth the best comprehensive land-use economy. 

2. The middle Arkansas flows through the gently 
rolling prairie plains of eastern Kansas and Oklahoma. 
The lower Canadian, lower Cimarron, Neosho, and Ver
digris tributaries rise rapidly and flood good agricul
tural lands several times a year during periods of thun
derstorms. The middle section of the basin, with its 
diversified industries and relatively concentrated popu
lation, has important problems of providing an ade
quate urban water supply and insuring stream flow 
regulation for sanitary purposes. 

3. The lower Arkansas occupies a broad flood plain 
in a trough entrenched in the rugged hilly area between 
the Boston and Ouachita Mountains. Here there are 
problems similar to those of the middle basin, and, in 
addition, the problems of serious and frequent floods. 
Tributaries of the lower Arkansas afford numerous op
portunities for the development of recreational facili
~ies and of hydroelectric power. 

.The White, Black, and St. Francis Rivers rise in the 
Boston Mountains and Ozark Plateau. A considerable 
)art of their base flow comes from large springs. Vio
ent rains on the steep rocky slopes cause numerous 

floo~s. These basins possess many beauty spots for rec
reational development, and several power sites for de
,:elopment in an integrated power system. The exten
SIve tracts of rocky wooded hills with their numerous 
watercourses are potential game and wildlife refuges. 

T~e. regional plan formulated to meet the foregoing 
condItions and problems may be summarized as follows' 

1. In the Rocky Mountain and Great Plains section~ 
the available wa~r re,,?urc~s would be completely con
serv~d and applIed prImarIly to crop production in a 
grazmg economy, but with full consideration of the 
urban water supply and sanitary needs. The consum
mation of such a plan would also correct flood flows 
reduce soil erosion, and improve recreational facilities: 

2. In the. Prairie Plains and the lower Arkansas 
Basin an ample and reliable sustained flow would be 
sec~red in the main stream and the .principal tribu
tarl~s through storage of flood waters, thus making 
ava~able a water supply of satisfactory quantity and 
quality for urban centers. Such a development would 
so reduce the frequency of floods on the bottom lands 
tha~ it wouJd be-llDnecessary to provide complete pro
tection by levees, except for small areas of high value. 

3. In both the Prairie Plains and lower Arkansas 
Valley sections complete protection from great and in
frequent floods is not practicable for agricultural lands 
any more than it would be for urban property in con
nection with municipal storm drainage. 

4. On the stre1!-ms of the Ozark uplift, hydroelectric 
power will ~ltimately be developed in large blocks, but 
for a long bme the cost of such power, if used for base
load purposes, will exceed that of equivalent steam
power production from gas and oil and even from coal. 
Such projects should be developed when it proves eco
nomical to use hydroelectric power for peak-load pur
poses in large interconnected systems. 

5. In the sandy shifting channel of the Arkansas 
River, projects ca,nnot be carried out that would pro
vide water transportation except at a cost far greater 
than that of transportation by other means. 

The foregoing matters are reflected in the list 
of projects. Proposals are there made for further 
study of several dams authorized by the Congress and 
for additional reservoirs. It is suggested that these 
reservoirs be fitted to a program of water control that 
would improve low water stream flow and reduce the 
frequency of floods. Hydroelectric power production 
is proposed on the Verdigris-Neosho-Illinois systems. 
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SOUTHWEST MISSISSIPPI BASINS 
(Basin of the Red River) 

In this drainage area the underground water re
sources of the Texas high plains are at present adequate 
for municipal supplies and for supplementary applica
tion through pumping for improvement of agricultural 
production, but in some sections the water is not fit 
for drinking purposes, because of its high fluoride 
-content. 

Below the high plains escarpment, rainfall is inade
quate for satisfactory crop production. The streams 
have high flood-flow peaks and are nearly or quite dry 
during long periods in summer. Storage is needed to 
make water available for supplementary application to 
maturing crops on lands now under cultivation, for 
improvement of very unsatisfactory urban water sup
plies, and for improvement of stream flow for sanitary 
purposes. Such storage may reduce appreciably the 
frequency of flooding of fertile lands. 

For the part of the basin below Denison, Tex., there 
is ample rainfall for crops, but the valley lands are 
flooded so frequently as to impair greatly their value. 
In this section, flood flows on the tributaries are more 
damaging than in the western area, but, as in the west, 
the streams dwindle and disappear in summer. There 
is a definite deficiency of surface water for urban sup
plies in various localities and a seriously unsanitary 
condition in the streams every summer. Storage of 
water is indicated for correction of low water stream 
flow on the tributaries, and for reduction of the fre
quency with which valley lands are flooded. In cer
tain areas reservoirs for these purposes would have 
further value for production of water power and for 
recreation. 

Studies by the Corps of Engineers demonstrate 
clearly that the cost of producing reliable conditions 
for navigation on the Red River above Shreveport 
would be far in excess of any prospective benefits. 
Accordingly navigation alone is not considered as a 
possible part of a long-range water plan. The same 
studies also show that protection of agricultural 
lands and of improvements on the lowlands against 
great and infrequent floods could be secured only at a 
cost far in excess of benefits. It appears, however, that 
the best use of the fertile bottom lands is impaired to 
much greater extent by frequent overflow from s~a!l 
and moderate floods than by great floods, and It IS 
thought that the cultivation of these lands can be st~
bilized reasonably well if the frequency of overflow IS 

reduced from once in 1 or 2 years, the present situa
tion, to once in 5 years. The best form of protection 
is through detention reservoirs; it may be flexible as 
to the degree secured. There is urgent need for au 
engineering investigation of a possible system of rela
tively small reservoirs in the upper parts of the tribu
tary valleys, supplemented by local channel improvE'
ments of moderate scope. The investigation should 
determine whether or not such a system could be op
erated to reduce the frequency of flooding to the ex
tent suggested. The recent drought indicated clearly 
that conservation of flood water in the part of the area 
above Denison is essential to the establishment of good 
sanitary conditions and to the best use of agricultural 
lands. 

For the section below Danison, a similar type of 
water improvement is indicated, except that no supple
mental water is needed for agricultural purposes. 
These statements apply also to the lower part of the 
Washita Basin. In the Ouachita Basin, additional 
water storage and stream-flow regulation are needed 
somewhat urgently, and if combined with the develop
ment of hydroelectric power they may be warranted in 
the near future. Water-storage projects in parts of 
the Little River and Kiamichi Basins should provide 
for ultimate production of hydroelectric energy. 

There apparently is a need for flood protection on the 
Sulphur River. It.will require channel and floodway 
improvement, possibly supplemented by the impound
ing of flood waters. 

The plan outlined in preceding paragraphs is tenta
tive. An extensive and detailed engineering investiga
tion will be required to determine whether or not it is 
feasible in all its phases. 

In the Red River Basin as a whole there is need for 
the improvement of municipal water-supply facilities 
and for the installation and extension of sewage-treat
ment works. 

The extension of forests on the submarginal areas of 
the uplands would have important value for the long
range water plan. There is definite need for the wider 
practice of soil-conservation measures on cultivated 
lands and for the improvement of the vegetal cover on 
other lands over much of the area. Reduction of soil 
erosion would simplify the operation of water-conser
vation facilities. Recommendations with respect to 
these collateral needs and problems are made elsewhere. 
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Southwest Mississippi Basins Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1. Invesligation Projects 
Arkansas (general): 

Studies: (1) In the Cimarron and Canadian sub·basins to determine reservoir developments to achieve 
the best flow regulation lor irri~ation. augmentation 01 low flows, reduction in lrequency of overbank 
flows and water supplies; (2) 01 the Central Arkansas, Verdigris, Neosho (Grand), and Illinois Rivers 
with s!!"c1a1 emphasis on multiple use reservoirs lor flow regulation, water supply, water power, or 
recreatIon; (3) to determine what changes could be made in the design or operation of Oow regulation 
projects In other sub-basins to increase benefits to the Lower Arkansas without materially lessening 
the local benellts; a determinatIon 01 the benefits primarily to the main stem of possible reservoir pro
jects on the Poteau, Petit Jean, \lnd Fourche La Fave Rivers; a determination of levee projects which 
might supplement the reservoirs. 

Upper Arkansas: 
Flood cotltrol: 

Study to determine measures for flood control on the Apishapa, Cuchara, Huerfano, and Purgatoire 
Rivers in Colorado. • 

Irrigation: 
Colorado River-Arkansas River diversion: Study to determine the practicability and desirability 

of diverting the headwaters of the Gunnison and Frying Pan Rivers to the Arkansas River 
Basin and the feasibility of Tennessee Pass tunnel lor irrigation. 

Cimarron: 
Flood co7ltrol, rtcrtation, and wildlift: 

Study 01 possible sites lor small reservoirs lor Oow correction, water supply, and recreation _________ _ 
Study 01 lake In Grant County, Kans., to determine its uselulness in flood correction in connection 

with its primarily intended use for recreation and wlldlile conservation. 
Canadian: 

Irrigation: 
Study 01 possibilities 01 irrigation systems corollary to Optima and Fort Supply Reservoirs in 

Texas, Beaver, and Woodward Counties, Okla. 
Central Arkansas: 

Pollution: 
Arkansas City and Hutchinson, Kans.; Ponca City, Okla.; Wichita and Winfield. Kans.: Study 

and preparation 01 plans for sewage treatment plants. 

Study 01 salt-water disposal In the oil fields in Kansas and Oklahoma _____________________________ _ 
Study 01 stream pollution in Kansas and Oklahoma _______________________________________________ _ 
Study 01 ground-water resouroes in Kansas and etrects 01 oil brines _______________________________ _ 

Neosho-Verdigris: 
Polluti ... : 

Study and survey 01 sources and extent 01 stream pollution in Kansas, Oklahoma, and Missouri. ___ 

Lower Arkansas: 
Pollution: 

Study 01 stream pollution to ascertain Its extent and character and to make recommendations ____ __ 
Upper White-Black·St. Francis: 

Polluti ... : _'. . 
Study to determine the extent and source of stream pollution throughout the basin ______________ __ 

lIter,ati ... , wildtift, and water power: 
Study to determine the relative values 01 water resources lor power or recreation throughout the 

basin. 
Upper Red River: 

Imgati ... and water "'1'1'1,: 
Studies 01 reservoirs throughout the suhbasin In Oklahoma and Texas lor water supply, irrigation, 

and flow regulation; including a study of methods to minimize Silting in reservoirs. 
Pollution: 

Study and survey 01 stream pollution in Texas and Oklahoma. Chemical and biological analyses 
01 surlace water to determine extent and seriousness 01 pollution. Should include fluoride analyses. 

Washita: 
Flood cotltrol, Irrigati ... , pelluti ... , and wate, "'1'1'1,: 

Study 01 proposed plan to construct 25 reservoirs on tributaries 01 Washita River lor flood control, 
irrigation, water supply, and maintenance 01 adequate dry-season flow for dilution 01 sewage and 
other wastes, in the Washita Basin, Oklahoma. 

ImgaU ... : 
Lower ::3:dy of practicability 01 irrigation in the basin in Oklahoma and Texas __________________________ _ 

Flood co7Itrol and wate, pfltDtr: 
Arkansas, LoUiSiana, Oklahoma, and Texas; Blue River, Boggy Creek, Kiamichl River, Little 

River, Sulphur River, Cypress Creek, Bayou Bodcau, and Bayou Dorcheat: Study of reservoirs 
lor partial flood control in connection with watar power. 

Study 01 reservoir possibilities at Denison, Tex., in connection with tributary reservoirs in the 
pOllut~.;:::!n, lor flood control and power. 

Pollution survey in Arkansas, LouiSiana, Oklahoma, and Texas __________________________________ _ 
Water ",ppl,: 

Atoka, Bryan, Choctaw, and Coal Counties, Okla.; Fannin and Hunt Counties, Tex.; Johnston, 
Latimer, Le Flore, and McCurtain Counties, Okla.; Miller County, Ark.; Pittsburg and Push

Ouachita: malaha Counties, Okla.; Sevier County, Ark.: Study 01 small water-conservation projects. 

PollU/l ... and water IltIpp/,: 
Studies to collect and analy .. data on water resources to draw up a water plan, Including consider· 

ation of sanitation and water supply. -

Upper Arkansas: 
Z. Construc:tlon ProJ""ts 

Flood COfItrol alld ITTigatl ... : 
Taylorville, Colo.: Earth dam and reservoir at the Cadd08 site on the Arkansas River for flood 

control and to supplement water supply for irrigation. 
1"lgati ... : 

Chivlngton, Colo.: Completion and rehabilitation 01 the Chlvington Public Irrigation Distrlct .. __ 
Hugo, Colo.: Diversion dam on Big Sandy Creek, reservoir, and canals for the Hugo Public irriga

tion District. 
Las Animas, Colo.: RehabUitation of Aplshap& Public Irrigation District by replacement 01 dam 

which failed in flood. 
Polluti ... : 

Bazine, Kans.; Buena Vista, Camp Martin. Canon City, Cripple Creek, Eads, Florence. Fountain, 
Fowler .. Holly, La Jun~~! Lamar

l 
Las Animas, Manzanola, Monument, Rocky Ford, Salida, 

Sugar I.;lty, Victor, and wiley, Co 0.: Sewage-treatment plants for partial or completa treatment. Pueblo, Colo.: Complete sewage-treatment plant _________________________________________________ _ 
WaIsenberg, Colo.: Complete sewage-treatment plant _____________________________________________ _ 

• Per year. 

$825, 000 All these studies are to determine what comblna-

~i~~.::~I~rY~~~1noro!,a~~~:i!1~t':i~te"::~i 
reduction in frequency of overbank flows. All 
studies of tributary reservoirs should include 
consideration of any Incidental benefits to the 
lower Arkansas. 

100.000 Authorized by Conlll'OSS. In addition to studies 
now being made by Bure,u 01 Reclamation. 

215,000 Study In progress. 

10,000 
5,000 

50.000 

25,000 

25,000 
20,000 
10. 000 

20,000 

15,000 

25, 000 

15,000 

175,000 

'25, 000 

180, 000 

50,000 

200,000 

50,000 

20,000 

25,000 

80,000 

Quantitative knowledge 01 pollution is seriously 
lacking. 

These studies may indicate the desINblllty of alter
ing the proposed Denison project. 

Further development 01 studies now in progress, 
under authority of 1936 Flood Control Act. 

For summer supply In areas lacking adequate 
ground water. 

• 
10,000.000 Plans near completion. Authorized by Congress 

~ 

8ft,OOO Plan. completed. 
180, 000 Preliminary plans made. 

300, 000 Plans completed. Appurtenant works completed 

396, 000 Plans completed. 

500,000 Do. 
50,000 Do • 
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Southwest Mississippi Basins Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2 .. CoDStructioa Projects-Continued 
Upper Arkansas-Continued. 

Wain IUPP/,: 
Camp Martin and Kit Carson, Colo.: Water supply systems _____________________________________ _ 

Canon City. Colorado Springs, and La Junta, Colo.: Lakin, :Kans.· Lamar and Manzanola Colo' 
:.':l;i:~st~·: Rocky Ford, Swink, Bnd Trinidad. Colo.: Improvements and repairs to wate: 

Colorado and Kansas: Approximately 4,500 small rarm ponds throughout the basin_ •••. __________ _ 

Cimarron: 
PoUulio,,: 

Carmen, Fairvi~w, Hennessey, Jennings, Oilton, O'Keene, Stillwater, Waynoka, and Yale Okla.: 
Sew~ system. Improvements and/or sewage--treatment plants. ' 

Wat?ru:!::::,?I<Ia.: Sewage treatment pI8llt ____________ • _______________________ • _____________________ _ 

Buffalo, Okla.; Enid, Okla.; Goltry, Okla.; Kismet, Kans.; Langston, Okla.; Meede, Kans.; 
O'Keene, 8IId Stlllwater, Okla.; Water supply systems or improvements. 

Canadian: 
Drainage: Bughes County, Okla.: Drainage ror rarm lands __________________________________________________ _ 

Lincoln County, Okla.: Drainage ror rarm lands __________________________________________________ _ 
Flo~::~~7:unty, N. Mex.: Eradication or malalial mosquito breeding araas by tllland drainage _____ _ 

Texas County, Ol<la_: Optima Reservoir on Beaver River _________________________ • ______________ _ 

Woodward County, Okla.: Fort Supply Reservoir on WoU Creek ________________________________ _ 
Flood control, irrigatiOfl, and water BU,ppl,: 

Tucumcari, N. Mex.: Conchas Dam and Reservoir. ___ • __________________________________________ _ 

Irrigg:,rI'~x Connty, N. Mex.: Completion or Miami Dam to insure cultivation or about 6,500 acres or 
fertile farm 18IId. 

CoUax County, N. Mex.: Dam and reservoir at Maxwell site ror storage or waste water 8IId ror 
irril!'stion purposes. 

La Cueva, N. Mex.: Earth IDI dam on the Mora River ror retention or f1oodwater"-- ______________ _ 
Mora County, N. Me •. : Improvement or Colmar irrigetion system _______________________________ _ 

PoUuliO'll: 
Ada, Chandler, and Jones City, Okla.: Improvements to sewage Systems and sewer treatment 

plants. 
Allen, Beaver, Blanchard, Depew, Enfaula, BaileyviJle, Bartshorne, Konawa, McAlester,McLoud, 

Morris, Norman, and Purcell, Okla.; Roy, N. Mex.; Seminole, Shattuck, Stratford, Thomas, 
Watonga, Weleetka, Wewoka. 8IId Woodward, Okla.: Improvements to sewer systems and 
sewage treatment plants. Shawnee, Ol<la.: Sewage treatment plant _____________ • ___________________________________________ _ 

Water IUppl,: McAlester, Okla.: Wat.er supply improvements __________________________________________________ _ 
Oklahoma City, Okla.: Improvements to supplement present supply ____________________________ _ 
Whited_, Tex.: Water supply system-----_______________________________________ • ______________ _ 

Central Arkansas: 

F~~':t:~"b,:~e;:im.-I:~d~~ti~.ilt Plaina Reservoir on Salt Fork River!or flood control8lld wildlife 
refuge. 

POU~{:::: Cherokee, Cleveland, Shidler, and Tonkawa, Okla.: Complete sewage treatment plants ___ _ 
Arkansas City, Kana.; Ponca ruty, Okla.; Winfleld, Kans.: Complete sewage treatment plants.. __ _ 
Attica, Burrton. Galvo, and Mount Bope, Kana.; and Pawnee, Okla.: Sewer systems 8IId/or sewage 

B=:lf.~~'l::~; Kaw City, Pond Creek, and Ralston, Okla.: Improvements to existing sewage 
treatment plants. 

Butchinson, Kans.: Extensions to sewer system. ______________ ---------------------- ----------.-.-Butchlnson, Kans.: Complete sewage treatment plant ___ • ________________________________________ _ 
Wlehita, Kans.: Secondary aewage treatment plant. ____________________________________________ • __ 

W.tlJ~~ont, and Nash, Okla.: Waterworks or waterworks improvements.. __ • __________________ _ 
Arkansas City, Kana.: New water supply ______________________________________________________ ---
Br8lD8ll, Okla.: Dam 8IId storage reservoir ror water supply of Blackwell, Okla ___________________ _ 

Eldorado, Kans.' Improvements to waterworks ~ys~m------------------------.------------------ .. 
Fairfax 8IId Ralston, Okla.: Improvements to eXlstlOg waterworks systems--------••• -------------Hutchinso"n, Kans.: Improvements to waterworks system ________ . __________ ;- _____________ ; _______ _ 
Isabel, Kans.; Kaw City, Okla.; Lorraine, Mount Hope, and NOrw.lCi?, Kans., Osage, Okla., Sharon 

and Sylvia, Kana.: Waterworks systems or improvements to exlStlOg systems. Perry, Okla.: Improvements to 8XlStmg waterworks system _______________________________________ _ 
Neosho-Verdigris: 

Dr.~~f:~, Tulsa, and Wagoner Counties, Okla.: Malaria controL ____ • _____________________________ . 

FIO~='~~unty, Okla.: Dam and reservoirs at Bulah site on C8IIey River ror flood control and stream 
stabilization. 

POUX'::::'~ Okla' Alba, Mo • Altamont 8IId Altoona, Kans.; Anderson, Mo.; Arma ~nd Buffalo, Kans.; 
Cari Iunciion 8IId CMtervilie Mo' Cberokee Kana.; Claremore and Collinsville, Ol<la.; Colony, 
Kana . Commerce Okla' DeCatur' Ark.' Ed~a and Elk City, Kana.; Gravette, Ark.; Bartford: 

., B . O'kl 1" M '. LaHarpe Kans.' Lanagan, Mo.; Lebo and Longton, Kans., 
Kan;;.; omlOy,. aci asper, 0., dValI 'Kana.;NeckCity,Neosho,andNoel,Mo.;Nowata, 
~k~~nJ;:::~Mg:M~~ :.:a~'i,!!~u:iCher, ~kIa.; Pierce City 8IId PMinevsilIe, Mo

K
·; pryosr'k~klt ako; ., ,., S : M Seammon Kans· Seneca, o· every, ans.; 18 00 • 

PurceD, Mo.; Roge~.Ark.; ~oone, o~ T Kans.- Wagoner oki~.; Webb City. Mo .• and 
Okla.; Southwest CIty, Mo., Strong and/ ~ce~~ secOndary or 'complete treatment plants or 
White City, Kana.: Sewer systems an or pnm_.. , 
reconditioning of ex~ting systems. M • LeR y Kana' Lincoln Prairie Grove, and Sulphur 

Channte, Kans.; loJ;>lio and Lamar, 0., t °t p'lants ., • 
Springs, Ark.: Vimta, Okla.: Sewage-trea men • 

pot/m:o;:~ ~::.~~I~~ringdale, Ark.: Waterworks 8IId aewer system ror the rormer; extensions to 
sewer system ror the latter. 

$40,000 Plans completed. Camp Martin project author
ized by Congreso. 

190,000 Preliminary plans made. 

655,000 

109,000 

150,000 

Rough preliminary plans only; rurther study to 
disclose location 8IId type. 

616, 000 Preliminary plana made. 

84,000 Awaits authorization. 
72,000 Do. 
32,000 

1,530,000 Authorized by Congress. Irrigation study recom
mended in A-I. 

2, 585, 000 Do. 

6, SOO, 000 Under construction. Estimated cost I. amooot 
necessary to complete project. 

60,000 Preliminary plaDS 8IId surveys made. Approxl. 
mately $5Q,000 already spent by rarmers' develop. 

23, 000 PI=!;::.~re:d: 
91.000 Plans completed. Core drillings have been made. 
23, 000 Plan. completed. 

210,000 

448, 000 

250. 000 No treatment racilities at present. 

193,000 Preliminary plans made. 
1,000,000 

9,000 Do. 

1,233,000 Project authorized by Congress. 

180, 000 
550,000 
234, 000 Preliminary plans made. 

61,000 

120,000 Do. 
400.000 

1,000,000 

7it:l Do. 
50,000 Money needed ror completion or a project already 

underway. 
144,000 Prallminary plana made. 
115,000 

I, 422, 000 Do. 
360,000 Do. 

210,000 Do. 

689,000 

2, 343,000 

1,138, 000 

636,000 

81,000 

Authorizod by Congress. 

Rough estimated cost, with allowance for possi· 
bility that some or the projects may not be 
c.>nstructed. 
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Southwest Mississippi Basins Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construcllon Projects-Continued 
Neosho· Verdigris-Continued. 

Water aupplV: 
Altamont, Americus, Buffalo, and Chautauqua, Xans.; COl?an and Dawson, Okla.; Dearlng

i 
Kans.; 

Diamond and Duenwege, Mo.; Dunlap, Durbam, DWlgbt Edna, Elk Falls, and Fal River, 
Kans.; Goodman, Mo.; Grenola, Gridley, Havana, Hepler, L.;bo, Lebigh, Liberty, and Lincoln· 
ville, Kans.; Miller, Mo.; Neosbo Falls, Neosho Rapids, and Olpe, Kans.; Purdy and Seligman, 
Mo.; Siloam Springs, Ark.; Sperry, Okla.; Tampa, Tbayer, Tyro, and Wilsey, Kans.: Complete 
water supply systems or e~tensions. 

Barnsdall and Catoosa Okl ; Cherryvale, Xans.; Golden City and Joplin, Mo.; Le Roy, Kans.; 
Monett, Mo.; Mound Vall y, Kans.; Oronogo and Pineville, Mo.; Salina, Okla.; Severy, Kans.; 
Southwest City, Mo.; Springdale, Ark.; Strong, Kans.; Vinita ann Wagoner, Okla.; Walnut and 
Wbite City, Kans.: Waterworks, Improvements, extensions, or construction to secure additional 
supply. .. 

Cbanute, Eureka, and FredoDla, Kans: Filtration or water treatment plants ••..•••••••••••••••••• 
Greenwood County, Kans.: Dam and reservoir near town of Fall River on Fan River for stream flow 

MS;~r~!I~~~~~y~Ok~r::f.~oD~~e~~~f::~~\~".!e:'~~:~Bl~~ve on Neosbo River for stream flow 
stabili.ation and for improvement of municipal water supplies. 

Lower Arkansas: 
Drainage: 

Faulkner County, Ark.; Haskell, Le Flore, Mcrntosb, Muskogee, and Pittsburg Counties, Okla.; 
Pope, Pulaski, and Saline Counties, Ark.; Tulsa and Wagoner Counties, Okla.: Malaria control. 

Flood rontro/.· 
Clarksville, Ark.: Flood protection levees on Spadra Creek .•...........•••••••••••.••••••••••••••. 
Little Rock, Ark.: 2 miles of levees on Arkansas River for flood protection ....•..............•.....•• 

North Little Rock, Ark.: 4.3 miles of levees and walls on Arkansas River for flood protection ••••••••. 
PoUu/ion: 

Danville, Fort Smltb, Hartford, Mansfield, Mulberry, and Waldron, Ark.: Sewer system and/or 
sewage treatment plants or intercept.lng sewer. 

Nortb Little Rock, Ark.: Intercepting sewers ••••••••••••••••••••••••••••••••••••••••••.•••••••••.. 
Tulsa, Okla.: Sewage treatment plant •••••••••••••••••••.•• ; ....•..•.....•..••.••..•..•• J ••••••••• 

Water IUpplg: 
Camp Pike, Dover, and Plumerville, Ark.; Stigler and Taft, Okla.: Water supply systems and/or 

extensions. 
Upper Wbite-Black·St. Francis: 

Draiflage: 
Bollinge~ Butler, and Cape Girardeau Counties, Mo.; Independence and Lawrence Counties, Ark.; 

Perry ",ounty, Mo.; Randolpb County, Ark.; Ripley and St. Genevieve Counties, Mo.; and 
Wbite County, Ark.: Malaria control. 

Polhdion: 
Berryville, Ark.; Cassville, Mo.; Green Forest and Hardy, Ark.; Ironton, Mo.; Pangburn, Ark.; 

Perryville, Piedmont, and Tbayer, Mo.: Sewer systems and sewage·treatment plants. 
Donipban, Mo.; Eureka Springs, Ark.; Poplar Bluff, West Plains, and Willow Springs, Mo.: Sew· 

age tr~tment plants. '. . 
HuntsVille, Leslie, Marshall, and Mountain View, Ark.: Sewer systems .......................... . 

Recr.ation and wildli/.: 
A va, Mo.: Lake for recreational purposes ......................................................... . 

Wat.r otIpplg: 
Arkansas and Missouri: 200 small dams to augment adjacent rural water supply ................. .. 
Donipban, Mo.; Euraka Springs, Huntsville, Imboden, Jasper, Leslie, Mammotb Springs, Mar· 

sball, Melbourne, and Mountain Home, Ark.; Mountain View, Mo.; Pangburn, Ark.; Spring' 
field, Mo., and Yellville, Ark.: Waterworks or Improvements. 

Upper Red: 
Drainage: 

Wicbita Falls, Tex.: Drainage ofirrigated land .................................................. .. 
Pollldion: 

Indian and public lands: Sealing of abandoned mine sbafts and drill boles ....................... .. 
Pollldion and wat.r ,,,pplg: 

Claude, Lefors, Petrolia, and Nacona, Tex.: Water supply and sewer systems ................... .. 
Water ,upplg: 

Indlaboma, Okla., Iowa Park, and Wbeeler, Tex.: Water supply or improvements ............... . 
Wichita Falls, Tex.: Water supply, 6 miles of 424ncb pipe line and treatment plant .............. .. 

Wasbita: 
Pollution: 

Alex, Binger, Carnegie, Cement, Cbickasba, Davis, Fort Cobb, Hammon, Leedey, Lindsay, Madill. 
Maysville, Mountein View, Rusb Springs, and VerdeD, Okla.: Secondary sewage-treatment 
plants. 

Anadarko and Paul's Valley, Okla.: Complete sewage-treatment plants ........................... . 
Byars, Okla.: Sewage-treatment plant ............................................................ . 
Wayne, Okla.: Sanitary sewers ................................................................... . 

Water ,apply: 
Anadarko, Byars, Cbickasha, Cordell, and Marlow, Okla.: Water supply ........................ . 

Lower Red: 
Drainage: 

Arkansas, Oklaboma, Louisiana, and Texas: Malaria control. .................................... . 
Flood Control: 

Bossier Parisb, La.: Bayou Bodeau diversion flood way involving 33.5 miles of levee and 3 miles of 
ditcbes to earry waters of Bayou Bodeau and Cypress Bayou to Red River. For protection 
ageinst headwaters floods. . 

DeSoto, Natchitocbes, and Red River Parishes, La.: Enlargement of drainage channels througb 
Bayou Pierre and Bayou Pierre Lake from Bayou Wincey to tbe north at Grand Ecore for 
protection against bead waters floods. 

PoUldion: 
Antlers, Okla.; Asbdown, Ark.; Atoka, Caddo, and Coalgate, Okla.; Cove, DeQueen, Foreman, 

Fulton, Garland, Hope, and Horatio, Ark.; Hugo, Okla.; Lewisville, Lockesburg, McNeill, and 
Nasbville, Ark.; Pittsburg, Okla.; Stamps, Ark.; Talibina, Okla.; Texarkana and Washington, 
Ark.: Sewer systems and sewage·t.reatment plants or improvements. 

Avery, Tex.: Barksdale Field, La.; Blo""om~ Tex.; Dierks, Ark.; Gilmer, Tex.; Magnolia and 
Mineral Springe, Ark.; New Boston, Tex.; !Sbreveport, La.; Wascom, Tex.: Sewer systems and 
sewer treatment plants or improvements. 

Pollldion and water .uppIV: 
Atlanta, Daingerfield, Detroit, Omaha, Peean Gap, Pittsburg, and Texarkana, Tex.: Watar supply 

and sewage systems or improvements. 
Waltr ,upplg: 

Asbdown, Cove, DeQueen, Foreman, Fulton, Garland, Hope, Horatio, and McNeill, Ark.; PitL,· 
burg, Okla.; Stamps, Ark.; Talihina, Okla.; and Wasblngton, Ark,: Water supply systems and 
water Improvements. 

$4sg,OOO Rough estimaMd cnst, witb allowance for po,si. 
bility tbat some of tb. projects may not b ... 
constructed. 

733,000 

216,000 
1,276,000 Preliminary studies made. Additional stud, 

necessary to determine size or reser\~oir. 
1,330,000 Preliminary studies made. Additional study

needed to detarmine size of reservoir. 

1,665,000 

70,000 
111,000 Authorized by Congress. Detailed plans in prep .. · 

ratioo. 
401,000 

200,000 

Do. 

Preliminary plans made. 

269,000 Do, 
9n,OOO Do. 

139,000 Preliminary or complete plans avail.I,I •. 

439,000 

441,000 Plans completed. 

192, 000 Preliminary plans mad •• 

176,000 Plans completed. 

50,000 Plans not completed. 

1,000,000 
578,000 Plans completed. 

345,000 Preliminary plans mn,l •. 

10,000 

238,000 

162,000 
1,500,000 Do. 

107,000 

65.000 ' 
31,000 
29,000 

174,000 

1,000,000 

1,893,000 Authorized by Congres,. Detailed plans In prep
aration .. 

300,000 Do. 

477,000 

357,000 Preliminary plaos made. 

9sg, 000 Plans made. 

234,000 
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Southwest Mississippi Basins Project List-Continued 

Drainage baain and project description I Estimated cost I Remarks 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

Lower Red-Continued. 
2. CoDSlru.tion ProJeele-Continued 

Wain .upplr-Continued. 
Atoka. Okla.: B~iley, Bloomburg, ,?ommerce, an~ C:ooper, Tex.; Dierks, Ark." Dodd City. Tex.; 

Durant, Okla., Ector and Ballsvill .. Tex.; LeWlSville and Magnolia Ark· Mooringsport La· 
Mount Pleasant, Tex.; Ringgold and Robeline, La.; Sberman and ~ton Tex· Vailiant' 
OkJa.; and Waskom, Tex.: Water supplies. ,0, , 

Ouacbita: 
Draanagt: 
POU:::i':f..~a oonlrol project throughout basin _________________________________________________________ _ 

A~:;';r :;!;;u!~~~~ear!.:~~~~tgr::.t!:".; Murfreesboro, Sparkman, and Stephens, Ark.: 
Wal ... IUppl,: 

Amity and Benton, Ark.; Bernice and Cbatbam, La.; Deligbt, Ark.; Farmerville, La.; Fountain 
Bill and Hampton, ArK.; Hodge. Jena. 8~d Jonesboro, La.; Okalona, Ark." and Pollock La.: 
Waterworks and water supply systems or lIDprovements. • • 

$706, 000 Preliminary plans made. 

100. 000 HI·year program. 

234,000 Preliminary plans made. 

358,000 Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Upper Arkansas: 
Flood COfIt,oland irrigatio,,: 

Trinidad, Colo.: Construction of 5 reservoirs and intake canal lor lIood oontrol and irrigation ________ _ 
Cimarron Basin: 

Recreation and waU' IUppl,: 
Construction of small reservoirs lor 1I0w oorrection, water supply, and recreation througbout tbe 

basin. 
Wain .upplV: 

Logan County, Okla.: Dam and reservoir at Crescent site lor storage lor increasing low 1I0ws _____ _ 
Canadian: 

Flood .0fIt,0I: 
Canadian County, Okla.: Reservoir on North Canadian River lor 1I00d oontrol and storage 01 water_ 

Irrigation: -
Cimarron, Harper, and Texas Counties, Okla.: Wells near Boise City, GuymaB, and Laverne, 

Okla., for irrigation purposes. 
Clay and San Miguel Counties, N. Mex.: Canal and latersl system on Conchas Irrigation project, 

to irrigate 35,000 acres in vicinity of Tucumcari. 
Colfax County, N. Mell.: Improvements to CoJlBlt irrigation district ______________________________ _ 
Mora County, N. Mex.: Structures lor tha Walrous irrigation system to irrigate about 10,000 acres 

in Mora River Valley. 
1"igati01l and water IUpplU: 

Woodward County, Okla.: Reservoir and water mains lor irrigating nurseries and lor lire protection 
at Bureau 01 Plant Industry Field Station. 

Wate, .UPP/V: 
Borger and Dalbart, Tex.: Water supply - ---------------------------------------------------------Clayton, N. Mex.: Storage reservoir to augment urban watersupply _____________________________ _ 
Greenfield, Indianola, Morris, Okfuskee, and Wetumka, Okla.: Water-supply improvement ______ . 

Central Arkansas: 
FIOO!~:::.!: Kans .. Blackwell and Kaw City, Okla.; Winfield, Kans.: Levees to protect property ____ _ 

Belle Plaine, Kans.: Levees Irom tbe moutb of Big Slough Floodway along Arkansas River to 
moutb 01 Ninnescab River and along the Ninnascab River lor protection of agricuitunJ lands. 

Hutchinson Kans' Diversion of Cow Creek around Hutchinson for flood control _________________ _ 
Wichita, KW.: B·lg Slough Floodway, Cbisholm Creek Improvement and Diversion, Little Ark

ansas and Arkansas Rivers Diversion for lIood oonlrol. 

F~~::;"~i~:"nf:::.ut~e Creek, Little Walnut and Ninnescah Rivers, Slate Creek and Whitewater 
River, Kaos.: Construction of 6 reservoirs on the above streams. 

Pol/t:~i", Arlington, Burden, Chase, Claflin, Clearwater, Conway Sprin~, Cunningba~, Bavi
land, Bolyrood, Leon, Little River, South Butchwson, Turon, and WhItewater, Kans •• Sewage 
treatment p,lants. 

Re-c::~'T.;~n~~.:I:;.ick Counties, Kans.: 2 smaillakas on Otter and Clear Creeks for recreational 
development. 

wa'1l:~~~dale, Bluff City, Cambridge, Chase, Coats, Garden Plain, Latham, South Hutchinson, 
SUD City, Whitewater, and Wilmore, Kans.: Waterworks or waterworks lmprovements. 

Neosho-Verdigris: 
Flo~:=~i, Kans.; Chautauqua County, Kan~.; Cherokee, Elk City, and F~donia, Kans.; LYo~ 

and Montgomery Counties, Kans.; Washmgton County, Okla., and Wllson County, Kans .. 
Levee system to protect agricuituraIlands along Caney Creek and the Elk, Fall, Neosbo, and 

c~e%'l:~:~~~~S. Okla. Dam and reservoir at Tenkillers Ferry on Illinois River lor 1I;ood control. 
Oklaboma and K~sas: ·Channel clearance on Verdigris River Irom its mouth to Madison, Kans., 

Inr flood relief. Flood eon/,ol and water pow ... : ir near Pensaoola on Neosho River lor partial oonlrol 
Delaware County, Okla.: D\,m and reservll 0 guiation and ultimate development of water power. 

or floods on the ArkaDsas River, stream ow re 

Lo..,-er Arkansas: 
Flo0t,~~:~~le, Faulkner County levee district no. I, Gillett to Nortb Little Rock, Morrilton, Ark.: 

Levees on Arkansas River. 

Polluti01l:. viii A k • BI by Okla· Booneville, Ark.; Boynton, Okla.; Clarksville, 
Altus, AtkIns, and Belle e, kr. C x ta' Okla.:' Dardanelle, Dover, Dyer, and Hartman, Ark.; 

Coal Hill, BDd Conway .. Ar 0' o.we, Le' Magazine and Morrilton, Ark.; Mounds and 
Beavener, lenks, and KJelerJC Of a:, ~1':I:v;ew ~nd Plumerville, Ark.; poteau, Okla.; Russell· 
Muskogee, Okla.; Ol~, oarS' larlS'Stigler spiro and Sallisaw, Okla.; and Van Buren, Ark.: 
ville. Ark.: Sand Springs, apu par , , 
Sewer systems and/or sewag ... treatment plants. 

$652,000 Plans naaring oompletion. 

500,000 Emct locations and details to he determined by 
study project. 

1,260, 000 Subject to lurther study. 

6,032,000 Cost estimate is approximate. Report on selection 
of emet site in preparstion by Corps 01 EngiDeers. 

50,000 

1,000.000 

75,000 
400,000 

50,000 

915,000 
150,000 
251,000 

Reconnaissance surveys have been made. Cost 
given is lor first 2 years. Additional needed to 
complete, $2,980,000. 

Preliminary plans made. 
Do. 

Present water supply inadequate. Sketcb plans 
have been oompleted. 

PrelimiDary plans only. 

319,000 Autborized by Congress. Plans In preparstion. 
1,882, 000 Authorized by Congress. 

I, 400. 000 Do. 
4, 200, 000 Do. 

14,000. 000 

455,000 

480, 000 Preliminary plans made. 

225,000 

1,246, 000 Authorized by Congress. Contingent npoD stndy 
under A-I. 

9,692,000 Study authorized by Congress. 
232, 000 Autborized by Congress. 

9,000.000 Stndy anthorized by Congress. Oklaboma bas 
created tbe Grand River Dam Autbority to 
.ponsor tbis project. Cost estimate is ~n""d 
from that 01 Corps or Engineers 10 proVIde lor 
reduced scope. 

1,763, 000 A~~i~~~dE~~~=Ud~:~~}~ns~t~r:~ 
Little Rock-Gmett levee system, balance 01 
whicb is in Lower Mississippi list. 

829,000 
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Southwest Mississippi Basins Project List-Continued 

Drainage basin and project description I Estimated cost I 
GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Lower Arkansas-Continued. 
Recreation and wildlife: 

Big Piney, Cass: Cedar Creek, Gaylor, Hurricane Fork, Maumelle, Middle Fork, Rough Hollow, 
Shores . Lake, and Trace Creek, Ark.: Dams to develop recreational reservoirs in Ozark ana 
Ouachita National Forests. 

Water supply: 
Altus, Atkins, Belleville, Clarksville, Coal Hill, Conway, Dardanelle, Dyer, and Hartman, Ark.; 

Heavener BDd KeiCer, Okla.; Lamar, Magazine, and Morrilton, Ark.; Mounds, Okla.; Paris and 
Plainview, Ark.; Poteau, O~la.; Russellville, Ark.; Sand Springs, Sapulpa, and Sallisaw, Okla., 
and Van Buren, Ark.: Wat.·supply systems and/or improvements. 

Upper White-Black·St. F"rancis: 
Flood cO'lltrot and water powe" 

Baxter and Marion Counties, Ark.: Wild Cat Shoals Dam and Reservoir on White River near Cotter. 
Taney County, Mo.: Table Rock Dam and Reservoir on White River near Branson ............ .. 

IrrlgatiO'll:· , 
Cleburne County, Ark.: Greers Ferry Dam on Little Red River near Heher Springs to impound 

water for irrigation of rice in Grand Prairie region. 
Pollution: 

A va and Branson, Mo.; Calico Rock and Cotter, Ark.; and Crane, Mo.: Sewage system and sewage-
treatment plants. . 

Farmington, Fredericktown, and Jackson, Mo.: Sewage·treatment plants ........................ .. 
Water powe" 

Carter Oounty, Mo.: Mill Creek Dam on Current River near Van Buren ....................... .. 
Ripley Oounty, Mo.: Hargus Eddy Dam and Reservoir on Ourrent River near Doniphan ........ . 
Sbannon Oounty, Mo.: Blair Oreek Dam on Ourrent River below Eminence .................... .. 

Water .uppIV: 
. Fayetteville, Harrison. and Salem Ark.: Water supply and/or waterworks systems or improve· 

ments. 
Upper Red: 

Drainage: 
Grayson and Hall Counties, Tex.: Malaria control ............................................... .. 

Flood control: . 
Farmer County, Tex.: Dam on Friona Draw for flood control and flow regulation for benefit of town 

of Friona and Paloduro Canyon Park. . 
Poltutioft: 

Altus, Apache, Comanche, Davidson, Devol, Eldorado, Fletcher, and Grandfield, Okla.; Hedley, 
Tex.; Hollis, Mangum, Marietta, Ringling, Ryan, Sayre, Temple, Tipton, Walters, and Waurika, 
Okla.: Construction of sewage-treatment plants or improvements to existing plants. 

Clarendon, Dimmitt, Happy, Henrietta, St. Joseph, Shamrock, and Vernon, Tex.: Sewage-treat· 
ment plants. 

Water powe" 
Baylor County, Tex.: Lake Kemp power plant. Installation of 1,400 kilowatt generating capacity 

to make use of water now wasted. 

Water ."pply: 
Archer City, Childress, Crowell, ElectJ a, Henrietta, and Holliday, Tex.: Water treatment plants .. .. 

Canyon, Harrold, Matador, and Pottsboro, Tex.: Water supply systems or improvements ......... .. 
Washita Basin: 

Flood control, irr/gatio", aftd water ... ppIV: 
Oklahoma: 25 reservoirs for fiood control, irrigation, flow equalization, and water supply ......... .. 

Irrigation: 
Caddo, Canadlanl..Comanche, and Washita Counties, Okla.: Small irrigation projects for Arapaho, 

Cheyenne, and ..... iowa Indian Reservations. Water supply from wells and Washita River. 
Washita River Basin, Okla.: Irrigation of 300,000 acres o( bottom land ........................... .. 

Pollution: 
Cheyenne, Okla.: Sewer system and sewage treatment plant ..................................... .. 

Lower Red: 
Flood control: 

Caddo Parish, La.: Black Bayou Dam and Reservoir ........................................... .. 
Caddo Parish, La.: Wallace Lake Dam (or storage of floodwaters ................................ .. 

PoUutiO'll: 
Cumby, De Kalb, Denison, Honey Grove, Hughes Springs, Linden, Mount Vernon, and Sulphur 

Springs. Tex.: Sewage treatment plants. 
R«reoliO'll and wildlife: 

Bienville Perish, La.: Construction o( earth filled dam across Bayou Dorcheat, for restoration of 
Lake Bistenau for fish and game preserve. 

Water IIUpplg: 
Antlers, Broken Bow, and Isabel, Okla.; Sulphur Springs, Tex.: Water supply Improvements ..... 
Arkansas, Oklahoma, and Texas: Small water conservation projects in 14 counties in these States .. 

Ouachita: 
Drai"age: 

Bradley, Dallas, Drew, Hot Springs, Jelferson, and Union Counties, Ark.: Malaria controL ....... 
Flood control: 

Hot Springs, Ark.: Improvement o( storm water sewers for fiood controL ......................... . 
Flood control and water power: 

Hot Springs, Ark.: Dam at Blakely Mountain (or power, flood control, and improvement of down· 
stream water supplies. 

Pollution: 
Arkadelphia, Benton, Camden, Crossett, EI Dorado, Huttig, Louann, Malvern, Mena. Monti· 

00110, Norphlet, Prescott, Sheridan, and Warren, Ark.: Sewage treatment plants and/or improve
ment and extension of sewer systems. 

Delight, Fountain Hill, Graysonia, Hampton, Hermitage, Mount Ida, Okolona, Rosboro, Strong, 
Thornton, and Wilmer, Ark.: Sewer systems. 

RtOTeoliO'll and wildlife: 
Corn Lake and Dugdemona Bayou, La.; Hot Springs, Ark.; Iatt Lake, La.; and Mena, Ark.: 

Park development and improvement of streams and lakes (or reqeational purposes. 
Wafer power: 

Malvern, Ark.: Inerease of Installed capacity of generatinr plant at Remmel Dam to utilize draw· 
down from Blakely Mountain Reservoir. 

Waler IIUpply.-
Graysonia, Hermitage, and Wilmar, Ark.:. Water supply systems ................................ .. 
Huttig, Louann, Malvern, Mena, MontIcello, Norphlet, and Prescott, Ark.: Improvement to 
wat.r supply systems. 

$1,745,000 

683,000 

25,712,000 
15,206,000 

2,050,000 

184,000 

87,000 

5.075,000 
7,141,000 
6, 726, 000 

205.000 

117,000 

40,000 

243,000 

204, 000 

170,000 

200,000 

216, 000 

1.500.000 

57,000 

7,500,000 

100,000 

125,000 
400,000 

198, 000 

71,000 

95.000 
500,000 

96,000 

250,000 

13, 442, 000 

382,000 

228, 000 

470.000 

700,000 

62,000 
104, 000 

National Resources Committee 

Remarks 

Cedar Creek Reservoir partly completed. 

Preliminary plans made. 
Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

Additional treatment needed. 

Project dependent on agreement of water users not 
to expand acreage under irrigation and on analy. 
sis o( fiow during recent dry years. 

All towns have surface supplies which are unsatis· 
(actorily treated. 

Subj.ct to confirmation or m'odifi('8tion altP.r com· 
pletion of study project. Cost given is for Drst 2 
years. Additional needed to complete, $9,268,000. 

Do. 

Authorized by Congress. 
Do. 

Locations and plans dependent on study project 
in group 10.-1. 

On autbOrizeot pro'lfam of W. P. A. 

Preliminary plans only. 

,,-. 
Do. 



LOWER MISSISSIPPI 

Water problems in the lower Mississippi Valley re
late chiefly to protection against surplus waters and to 
their disposal, rather than to the conservation of water 
for man's use. Nevertheless, storage of water is now 
receiving consideration in certain areas partly because 
of recent droughts, and further expansion of the rice
growing industry is contingent upon the development 
of additional supplies. There are no water power sites 
of commercial value in the area. Navigation has in
creased of late, but it raises no technical problems be
yond those of channel improvement and stabilization. 

The lower Mississippi district may be. divided into 
three distinct parts: (1) the narrow section of the 
valley from St. Louis to Cairo, (2) the wide alluvial 
valley below Cairo, and (3) the uplands east of the 
Mississippi River which stretch from the Ohio River 
to the Gulf coast. 

1. The narrow valley between St. Louis and Cairo 
afforded no suitable lowland sites for towns and little 
land for cultivation. It accordingly always has had a 
small population and has presented no flood problem 
of magnitude. The river channel is here in good navi
gable condition, but its further improvement and sta
bilization probably are warranted by recent trends in 
traffic and particularly by the functional relation of 
t.his section of the river to the whole system of inland 
waterways now under unified development. 

2. Below Cairo, the flood problem is of paramount 
importance. There the Mississippi channel and flood 
plain, as developed by natural processes, formed a huge 
trough by which storm waters from the Ohio River, the 
upper Mississippi, the Missouri, and numerous south
ern tributaries, both large and small, were conveyed to 
the Gulf of Mexico. In order to occupy and utilize 
parts of the rich flood plain, the construction of levees 
was begun early in the eighteenth century and has con
tinued to the present. Until 1917 it was carried on by 
many diverse interests. In 1883, a tentative grade line 
was established for the top of the levees all the way 
from Cairo to the mouth of the river. In 1898, a new 
grade line, averaging some 5 feet higher, was estab~ish?d. 
After the floods of 1912 and 1913 demonstrated Its 111-

adequacy with tragic force, a third line was adopted in 
1914 several feet higher than the 1898 grade. In 1927 
the levees which had been brought almost everywhere 
to the st~ndard 1914 grade line, were again broken 
in many places and the greater p~rt of the valley 
was flooded with appalling loss of lIfe and property. 
In 1928 the Congress adopted a new plan of protection 
involving still higher levees supplemented by a system 

96428-37-6 

of emergency floodways. Additional works provided 
in the act approved June 15, 1936, are designed to 
afford protection against floods from lower tributa
ries and, by means of a floodway system of more gen
erous capacity, to care for floodwaters in excess of the 
safe carrying capacity of the leveed course of the main 
river. Security appears now to be reasonably assured. 
Reservoir systems on the Tennessee, Ohio, and other 
tributaries of the Mississippi will add to the security 
otherwise in prospect by increasing the freeboard on the 
levee system along the lower Mississippi and by reduc
ing the frequency and duration of floodway use. 

Marked improvement of land-drainage conditions, 
involving the redesign and reconstruction of hundreds 
of independent drainage works and their integration 
into a few well planned, unified systems is a need of 
prime importance from the standpoints of agriculture 
and the elimination of malarial conditions. The mag
nitude of the task involved has made local endeavor 
ineffectual in most sections. Cooperation is necessary 
between adjoining districts and between States. 

There are large areas normally subject to backwater 
from the Mississippi at high stages which cannot bl} 
made safe and suitable for human occupancy through 
flood protection, drainage, and associated measures. 
Most of these lands are forested and they function 
effectively during floods as huge natural retarding 
basins. This represents their hest use for the greater 
good' of the greater number. They might well be in
corporated in national forests to insure perpetuity of 
the impol'tant service they render, to form wildlife 
refuges, and to obviate further ill-advised attempts 
at their reclamation and agricultural occupation. It 
may be added that flood control and drainage for any 
other partially developed or undeveloped portions of 
the alluvial valley should be associated with a program 
of land development, occupation, use, and ownership 
that will insure a notably higher standard of living 
than now p'revails there. The mode of life now domi
nant in the lower valley, characterized particularly by 
a pernicious tenant system, should not be extended. 

Irrigation by pumping from deep wells in the rice 
fields of eastern Arkansas has depleted underground 
waters to an alarming extent. The remedy apparently 
lies in storing flood waters in local reservoirs, but a 
careful study of the situation in both its technical and 
economic aspects is needed. 

3. The associated water and land problems of the 
uplands east of the Mississippi River relate especially 
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to poor drainage in the tributary valleys, malarial con
ditions of grave proportions, an advanced state of soil 
I'TOsion, and progressive retirement of farm lands from 
cultivation. These interlocking problems exist with 
little variation from end to end of the upland beIt. 
Vigorous and comprehensive measures are essential, 

and Federal assistance is needed in planning them in 
detail to the advantage of all concerned. 

Systematic general studies of underground water 
supplies are needed in both the lowlands and uplands 
of the district. Wasteful use is bringing the available 
supplies of certain localities close to exhaustion. 

Lower Mississippi Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Calro.Memphis: 1. Investigation Projecls 
Drainage: 

Study to devise a coordinated plan of upland drainage. Plan provides for malaria control.. ______ _ 

Lower Mississippi: 
Drainage: 

Study to devise a coordinated plan of drainage for alluvial valley counties in ArkansAs ____________ _ 
Study to devise 8 coordinated plan of drainage for 9 alluvial valley counties in MissourL __________ _ 

Irrigation: 
Study project for water supply for irrigation of rice fields in alluvial valley counties in Arkansas ___ _ 

Yazoo-Black: 

St¥>~it:~ a~d~~e i~~':~~~~~uft~alo~~~l~~: ~dt~l'..~~!t:~o;~~g~~s~rea known as the Yazoo 

Cftiro·Memphis: 2. ConstruetiOD Projects 
Drainage: 

Memphis. Tenn.: 9 drainage projects including street drainage ____________________________________ _ 
MemphiS, Tenn.: 9 drainage project~ involving levee construction, stream improvement, and drain. 

age ditcbes for flood protection and malaria control. 
Recreation and Wildlife: 

Chester and McNairy Counties, Tenn.: Creation of lakes for county flsh and game preserves. __ ___ _ 
Lake and Obion Counties, Tenn.: Water control structures to create water-lowl refuge at Lake Isom~ 

Lower Mississippi: 
Draiflllgt. and flood controL' 

Sikeston, Mo.: Construction ol concrete storm sewer and riprapping river bank ___________________ _ 
Flood control: 

Continuation of flood-control project for lower Mississippi River as modified in act of June 15, 
1936. The project comprises the (oilowing work: 

1. Avoyeiles, Iberia, Iberville, Pointe Coupee, St. Martin, and St. Mary Parishes, La.: Atcha
f&laya Basin ftoodways to relieve MiSSissippi River floodwaters in excess of its ~fe carryi.ng 
capacity. Includes guide levees, control works lor Morganza ftoodway, land rIghts, dram-
~e, clearing, railroad and highway changes. . . 

2. AtchfifalaY8 River improvements in Louisiana. For flood control and DavlgatIOn. Includes 
new outlet from Grand Lake into Gulf of Mexico.. . 

3. Chicot and Desha Counties, Ark.; East and West .Carroll, M8d.ls~n, ~n<! Tensas ParlSbes, 
La.: Eudora floodway and control works. To rehev~ the MISSlSSI~PI River of.flood~aters 
in excess of its safe discharge capacity. Includes gUide levees, dramage, clearmg, radroad 

4. St~'}'!.a~~~'I:i~:.h:~:.r.c~~~~{~~rr:. ";':,dA~~~!;.~~'*'g~;otect agllinst headwater fioods ~bove 
the backwater of tbe Mississippi River, involves construction of levees and dramage 

5. D!~:C!~~esPhilliPS Counties, Ark.: White River Emergency Reservoir. Leve.e construction 
to protect 152,400 acres against all but verr I!!ea~ floods. DUring latter, area IS available lor 
flood stor8~e for protection of lower MISSISSIPPI Valley. .. 

6. Arkabutla, Coffeeville, Coldwater, Enid, Grenada, and ~olcomb Counties, MISS.: Flood· 
control reservoirs for protection of Yazoo Delta lan4s ~lDSt headwater floods. 

7. Dredging, channel contraction an~ .r~vetment on m~n flver. 
Field examination, appraisal, and acqUisition by the Umted States of lands in tbe Eudora ~nd 

MOf1!snza tloodwavs in order to withdraw them from human occupancy, BDd to convert them Into 
national forest and~game preserves. These are permanently expose4 to occasio~al flood overflo!'s. 

:\ voyene~ Parish La' Bayou des Glaises Diversion Canal. ExcavatIOn of 8 draInage canal 6 miles 
. long (rom Bayou de. Glais .. at Moreauville to a borrow pit of West Atcha(a1ayalevee at Lake 

Bayou To reduce overflow and improve drainage. . . dr. 
Columbia, La.: Construction of levees on OU8Chi~8 River, i!lc~u<!in~ bu.1khead and mtenor 8mage 

works to protect town from flooding by Ouachita and MISSISSIPPI Rivers. 
Orant and Rapides Parishes, La.: Extension of existing levees along left bank o~ ~e~ ~iver ~rom 

CoUftX, La., to north bank of Bayou Darro. To protect lands along left bank 0 elver rom 

J °k~flOW·d W drull Counties Ark.: Village Creek, White River. and Mayberry .district. Con· 
se n .an 00.1 f I ' I east bank o( Wbite River. For flood protectIOn. 
structlon "f 197 ml es 0 ev""'! a ong t· ATk.: North Little Rock to Gillette, improvement of 

Je!~~~~g ~~~:I:~~~n~~~:;W~nC:fu~e~~~vees on nortb bank of A.rk~ River for fiood protec-

N~::'':iitoches Parish La· Construction of 21 miles of levee on rigbt bank of Red River Jr~m .bead 
of Cave River to ~nd .;.cross mouth of Cave River; includes low dam, flood gates, an ralDage 

N ~~~~~r:. w1.~~!ffi~;::'f~,!:~~Sj a~~~:~:u:~;~simprovement on 6.2 miles of existing levees 
and construrtion. of fiood wall. Fd~rtfi~°tsd pro:e1tl~n·and 3 Missouri. Improvement of existing 

Perry County dl'Slnage and lev6& IS rIC , no. " , 
Miss!ssippi ~iverL(ro!'tEanlad b":.~~~';.~. extension of existing levee system on rigbt bank of Red 

Red River Pansb, a.. n rge . . t h d tor fioods 
River below Shrevepor~. For prr~ctlO: :f:~n~rk eai:::andolph County. Construction of 8.2 

Sk:f: ~rr~'::'~~I':i.t~ld~r::~: wo~~ f~r flood p..;,'tection, 

Navigation: F h P isbes (Bayou La Fourcbe) near Napoleonville, La.: Dredging 
Assumption and La ourc e ar.d !. vement ofnavigotion. 

~h~n,!el ~ f~t deep and 60 feeh'h! e oJ IMr':uri Rivers: Consists of dredging and cbannel. con· 
MIS""~IPPI River betw'!"n the. biOI acbn annel 9 feet deep 300 feet wide, for a length of 195 mlles-

traction work to prOVide DaVIg& e • 

S.r.,~~:!.t~:.,t~i~i~~~~'~:;aJ~nstruct~on of dikes and regulating works to maintein a more 
stable cbanneland improve navigatIOn conditIOns. 

I Approximately. 

$100,000 

100,000 
50,000 

75,000 

150,000 

1,704,000 
414,000 

14,000 
103,000 

31.000 

100, 000, 000 

17,000.000 

285.000 

395,000 

71,000 

1,154,000 

1,845,000 

355,000 

261,000 

913,000 

SurveyS, investigation and report. in Une with 
similar recommendations by the Planning Com .. 
missions of Kentucky and Tennessee, bui more 
comprehensive. 

To be coordinated with 8 similar study in Missouri. 
To be coordinated with a similar study in Arkapl:!8S. 

Ex.tension of previous studies. 

Plans completed. 
Plans completed. 45 percent 01 purrhase area 

optioned. 

Final plans completed. 

Cost given is for next 2 years. ,210,000,000 addi
tionai needed to complete. Autborized by 
Congress. 

Cost estimate roughly approximate. Acquisition 
to be considered under provisions of the Weeks 
Act by establisbment of land-purcbase units. 

Authori1.ed by Congress. Detailod plans in 
preparation . 

Do. 

Preliminary plans completed. 

Authorized hy Congress. 

Autborized hy Congress. Rem.inder 01 project, 
$~,OOO, is includod in !iOuthwe.<t Mississippi list. 

Authorized by Congress. Detailed plans in 
preparation. 

Authorized by Con~ress. 

Do. t., 
180,000 Authorized by Congress. Detailed plans in 

preparation .. 
so. 000 Authorized by Congress. 

351,000 

2, 000. 000 

Cost figure needed to complete. Surveys and pre-
liminary \,Ians completed. . . 

Co.<t given IS for first 2 years. .~ddltional needed 
to complete, $10,100,000. Surveys completed. 

300 000 . Cost given is lor first 2 years. Additinnal needed 
, to complete, $420,000. lOurveyo completed. 
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Lower Mississippi Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction Projects-Continued 
Lower Mississippi-Continued. 

Pol/ution and Wal.,. SupplV: 
Monroe, La.: Sewer system; extension of water supply system: storm sewers and pumping plant: 

drainage canal and pumping piant. Pineville, La.: Sewers. __________________ ._ .• _. ____ • __ • __ • ___ ._ •• _ •••••••• __ •• _. __ •• ___ • ______ • ___ __ 
Recrealion and wildlife: 

Avery Island Game Reserve, Iberia Parish, La.: General improvements nrgently needed ________ __ 
Mingo Migratory Waterfowl R4Juge In Stoddard County, Mo.: Several miles of dikes to rastore 

swamp status, Including structures for water·level control. 
Water wppl,: 

Napoleonville, Assumption Parish, La.: 33 wells, average depth 200 feet to obtain uncontaminated 
drinking water for communities throughout parish. Harrisonburg, La.: Water supply system _________________________________________________ • _______ • 

Port Allen, La.: Extension of waterworks system and deep welL .. _______________________________ _ 
Steele, Mo.: 2 settling basins .. nd water-treatment plant: also necessary appurtenances to existing 

water system. Sunset, La.: New waterworks, including deep welL ______________________________________________ _ 
Thibodaux, La.: Desilting basin and treatment plant for water supply from Mississippi River ____ . 

Ya.oo·Black: 
Pollution: 

Cleveland, Miss.: Sewer system and sewage treatment plant ______________________________________ _ 
Pontchartrain: 

Flood control: 
Adams and Wilkinson Counties, Miss.: He .. dwater dams and channel improvements on Homo· 

chitto River. 
Wilkinson County, Miss.: Channel improvements on Buffalo River ____________________________ ... 

Recreation and Wildlife: 
Plaquemines County, La.: Delta'migratory waterfowl refuge-Opening canals, repairing dikes, and 

restoring existing structures. 
Water IUppl,: 

St. Bernard, La.: Water supply for livestock and other purposes, and mosquito control, involving 
olearing channel of Bayou Terre Aux Dooufs and building bulkheads. 

Pearl Pascagoula: 
Water .uppl,: 

Hickory, Miss.: Complete waterworks, including deep weIL ________________ • __________ .. ________ • 

$1,068,000 Preliminary plans made. 

50,000 

21,000 Plans completed. 
82,000 Preliminary plans made. Lands optioned and 

under condemnation. 

12,000 Plans completed. 

22,000 
21,000 Detailed plans and speCifications available. 
22,000 Final pians completed. 

28,000 Detailed plans and specifications available. 
29,000 Plans completed. 

227,000 Final plans and specifications are in progress. 

50,000 Detail plans in prep .... tion. Authorized by Con
gress. 

35,000 Plans completed. Authorized by Congress. 

125,000 Plans completed. Lands acqnired by the Bio· 
logical Survey. 

41,000 Plans completed. 

27,000 Plans 75 percent completed. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Lower Mississippi, general: 
Flood ron/ro/.· 

Field examination, appraisal, and acquisition by the United States otlands which cannot be econom· 
lcally protected from overHow, with the view to converting them into national forest and game 
preserves and for use as natural Hood storage area. This would include selected areas between the 
Mississippi River and Its bluffs. 

Cairo·Memphis: 
Flood control: 

Dyer, Lake, and Obion Counties, Tenn.: Levee from Tiptonville to mouth of Ohion River to pro
tect lowlands east of Mississippi River, including towns of Tiptonville, Ridgley, and other sUlaller 
communities. 

Navigation: 
Memphis, Tenn.: Completion of dredging O·foot navigable channel In Wolf River for MemphiS 

harbor to Hindman Ferry Road. 

Pol/Iltion: 
COllierville, Tenn.: Sewer system with partial sewage treatment plant ___________________________ __ 
Huntingdon, Tenn.: Sewer system._. ___________ • __ ....• ____ .. __ •••••• __ ••• __ • __ • ___________ • ___ •. 

Pollution and water wppl,: 
Dyersburg, Tenn.: Additional water supply treatment plant and extension of mains; extensions of 

sewer system and partial sewage treatment plant. 
Newbern, Tenn.: Extension of water supply and sewer systems ..... _____ .. ____ • __ • __ . __________ .. 
Union City, Tenn.: Extension of water supply and sewer systems and construction of partial sewage 

treatment plant. 
Water ,uCPI,: 

J.ower ~?~\ssi~~l~on, Tenn.: Extension of water supply system ____________________ • ______ .. _ ...... _____ .. 

Flood control: 
Big Bottom, Independence County, Ark.: Construction of 0.8 miles ot levee along north bank of 

White River at mouth of Black River. 
Butler County, Mo., and Clay County, Ark.: Construction ot a leveed Hoodway to dIvert Hood 

waters of Black River by building 88 miles of levees_ 
B'rI:lI:B1~Ir~rv~r~untles' Mo., and Clay County, Ark.: Construction of 22.5 milel' oflevee along 

Lea County, Ark.: Construction 013.3 miles of levee on Big Creek and L' Anguille River ________ __ 

Monroe, Prairie, and Woodruff Counties, Ark.: Construct 74 miles of levees on east bank of White 
River and west bank of Cache River between Augusta and Clarendon, Ark. 

Navlgalion: 
Bayou Grand Caillou and Le Carpe In Terrebonne Parish, near Houma, La.: Dredging channel 5 

feet deep and 40 feet wide a distance of 16.3 miles as teeder to intracoastal waterway, for improve
ment of navigation. Local Interests to furnish right of way. 

Bayou Grossetete in Iberville Parish at Maringouin, La.: Widening to fuJI width of 60 feet to a depth 
of 6 feet to Improve navl~atlon. 

Bayou Teche in Iberia Parish at New Iberia, La.: Widening channel to full project dimensions of 60 
Pollut~:~. and 80 feet for a depth of 8 feet to improve navigation. 

Recr~:lt:n ~I:'ft~'ft:t~ir.~d St. Genevieve, Mo.: Sewage treatment plants._ ... ____ • _______ .. ____________ __ 

Ashley, Crittenden, Cross, Lonoke, Monroe, and Woodruff Counties, Ark.: Stream improvements 
and construction of reservoirs in 8 existing and proposed game refuges. Improvements to fish and 

Wat.,. g!,:fv~rves. 
St. Genevieve, Mo.: Water treatment plant _____ • __ ...... ___ .. ______ .. __ . __ .... __ ... __ ........ ___ __ 

$19,300,000 

730,000 

628,000 

;1,000 
4.1,000 

127,000 

115,000 
75,000 

80,000 

148, 000 

2, 604, 000 

820,000 

07,000 

8,100,000 

56,000 

101,000 

141,000 

120,000 

145,000 

27,000 

Cost estimate roughly approximate. Acquisition 
to be considered under provision of the Weeks 
Act by establishment of land·purchase units. 

Authorized by Congress. Construction contino 
gent upon procurement ot land, settlement of 
damages and maintenance of structures, by local 
authorities. Negotiations not completed. De
tailed plans not completed. 

Authorized by Congress. Construction contingent 
upon local authorities furnishing ri~bt-of·way. 
Survey completed. 

Preliminary plans completed_ 
Do. 

Plans completed. 

Do. 
Do. 

Preliminary plans completed. 

Authorized by Congress. 

Do. 

Do. 

Authorized by Congress. Preliminary plan. com· 
plete. Requires further study. 

Stim needed to complete. Survey and preliminary 
plans completed. 

Do. 

Do. 

Preliminary plans completed. 
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Lower Mississippi Project List-Continued 

Drainage basin and project description I Estimated oosl I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Yazoo Black: 
poU!liion and waler IJUpplV: 
Wat!:';:,~,~iss.: Waterworks and sewer system. _________ • _______________ • ______________________ ._ ... 

B~el:;~;':n~;,~la, Maben, Matbiston, Pickens, and Raymond, Miss.: Waterworks systems 

Pontehartrain: 
PoUuli01l and wat.,. BUpplV: 
~'::l~ :~u~~ihi~; Additional water·supply and sanitary sewers to supplement existing facilities .•• 

Brusby, Clear Springs, Molls, and Pretty Creeks in Homocbitto National Forest, Miss.: Creation 
of small lakes for recreational purposes. Wat.,. ""ppIV: 

O::=o:ksd:r::=:iIs~d Jackson, La.; Liberty, Miss.; Lutcher Bnd Slaughter. LB.: New 

Pearl-Pascagoula: 
Drainage: 

Leake County, Miss.: Drainage ditch 4~ miles long, for malaria oontroL ___ .• _. ___ ._. __ ••••.... _. 
Dra::'~'a~~~k~f:.~e canal for Yockanookany drainage district _____________ ._. _________________ _ 

Jackson, Miss.: Storm sewers to correct drainage _________________________________________ ... _______ _ 
Meridian, Miss.: Drain swamps and ponds and build sanitery sewers _________ •••• _. ______ ._ ..••.• 

Pollulion: 
picayune, Miss.: Sanitary sewer system, 15 miles of main sewers _______________________________ ... __ _ 

~~y~~~i:.~~n~:i.:s::w"!";;~s:l:~_~_~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
RecrtaliOO and wildlife: 

Beaver Dam Creek, Miss.: 72 acre-lake for recreational purposes and mosquito oontrol. ___________ . 
Seminary, Miss.: 48().acre fish batchery __________________________________________________________ .. 
Winston County, Miss.: 3O-8cre lake for migratory water fowl refuge _______________ .• ____ • ____ ._ •.. 

Wat~Ji::«f:: Miss.: Extension of existing waterworks _________ . _________________________________ .. ___ . 
Forest, Miss.: Extonsion of existing water supply; includes deep well __________________________ . __ • 
Gulfport, Miss.: Artesian well to supplement existing water supply ______ •. __ . _____________ • ______ • 
Taylorville, Miss.: Waterworks, including deep weil ___________________________________________ • __ 

$18, 000 Final plans are in preparotion. 

133, 000 Final plans and specifications are in progress for 
all except Raymood, on wbich preliminary plaos 
only are prepared. 

110,000 Preliminary plans completed. 

83,000 No plans prepared; lands being acquired. 

195,000 

65, 000 Preliminary plans oompleted. 
29,000 Do. 

30,000 Do. 
67,000 Do. 

112,000 Do. 
37,000 Do. 
38,000 Do. 

27,000 Do. 
146,000 Do. 
37,000 Do. 

8, 000 Plans 25 percent completed. 
8,000 Do. 

15, 000 Detailed plans and speclficatloll8 in preparation. 
40, 000 Plans 20 percent completed. 
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UPPER RIO GRANDE 
(Above Fort Quitman, Tex.) 

Life in the Upper Rio Grande Valley depends on 
water, and the outlook for the valley through many 
years depends fundamentally on decisions likely to be 
reached in the immediate future with respect to its 
water problems. At present the question of where the 
water shall be used is more urgent than the question of 
how it shall be used. No construction project!' are 
recommended for the valley in the present report, pend
ing early completion of the Rio Grande Joint Investi
gation. The background and nature of this investiga
tion may be outlined briefly, since it constitutes It 

promising approach to OIle of the more serious types 
of problems in western development. 

A long-standing controversy over the waters of the 
upper river between the States of Colorado, New 
Mexico, and Texas and their respective water claimants 
reached a critical stage in 1935. A special board of 
review appointed by the National Resources Committee 
at the suggestion of the Bureau of Reclamation found 
(1) that a situation existed in the area which was inimi
cal to public and private interests, (2) that the available 
water resources were apparently fully appropriated, 
and (3) that Federal funds were being sought for new 
projects which might not only create conflicts of Fed·· 
eral investments utilizing waters of the river, but Uso 
violate the Rio Grande Compact, which provides i.n 
essence that further depletions of the waters of the river 
shall not be made before June 1, 1937. Shortly there
after, the President issued an Executive order instruct
ing the appropriate Federal officials not to approve any 
application for a project involving the use of Rio 
Grande waters without securing from the National 
Resources Committee a prompt opinion on it from all 
relevant points of view. 

Early in December the Rio Grande Compact Com
mission adopted a resolution requesting the National 
Resources Committee, through its Water Resources 
Committee, to arrange immediately for a cooperative 
fact-finding investigation of the water resources of th~ 
Rio Grande Basin above Fort Quitman; of the past, 
present, and prospective uses and consumption o~ 
water in that basin in the United States; and of the op
portunities for conserving and augmenting such water 

resources by all feasible means. It was recognized that 
the facts with regard to these matters are indispensable 
prerequisites to the successful negotiation of a per
manent compact for the equitable apportionment of 
the waters of the upper basin among the several States 
involved, and that these facts should be established by 
an impartial organization. The National Resources 
Committee accepted the responsibility of guiding the 
investigation, the requisite funds were provided 
through Federal and State contributions, and complete 
plans were promptly agreed upon by the .Federal and 
State agencies concerned with the investigation. All 
field work must be completed in the 1936 season and 
the findings of the investigation are to be available 
early in the spring of 1937. 

Most of the work has been assigned to three Federal 
bureaus. The United States Geological Survey is in
vestigating stream flow at all essential points on the 
main river and its tributaries, all diversions and return 
flows of water, underground waters, and the chemical 
quality of water. The Bureau of Agricultural Engi
neering is dealing with the problems of consumptive 
use, vegetative cover on all irrigated lands and water
consuming areas, and the water requirements of irri
gable lands. The Bureau of Reclamation is carrying 
on surveys concerning the possibilities of storage and 
of importation of water by transmountain diversions. 
In addition, the Soil Conservation Service, the Reset
tlement Administration, the Bureau of Indian Affairs, 
and various other Federal, State, and local agencies are 
giving assistance in services, materials, records, office 
and laboratory space, and the like. 

The Rio Grande Joint Investigation is blazing a traIl 
that should lead to collective security ill the form of.a 
permanent compact under which the rights and equities 
of the several States and their citizens in the life-giving 
water of the valley will be firmly established through 
voluntary cooperation. It is seeking to substitute fact 
for opinion, cooperation for contr~versy. It will estab
lish a sound basis for a water plan involving meritori
ous construction projects and a program for carrying 
them out in an orderly, balanced manner. It may well 
serve as an example of gre<.tt importance in western life. 
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WESTERN GULF 

The problems of the western Gulf drainage areas 
include (1) flood control; (2) provision of fresh-water 
supplies for irrigation, municipal, and industrial pur
poses along the coast; (3) conservation of water for 
irrigation in the subhumid section; (4) development 
of underground water supplies where there is little 
surface run-off; (5) correction of pollution from sew
age, and from oil well and refinery wastes; and ( 6) 
settlement of conflicts over the waters of some of the 
streams. Improvement and extension of existing navi
gation facilities also are important. 

1. Intense local storms and flashy, violent floods are 
characteristic of much of the region. Thus in June 
1935 the Nueces River developed a peak flow estimated 
at 600,000 second-feet as a result of intense precipita
tion over a drainage area of 400 square miles. The 
provision of adequate flood-control works in the Trin
ity, Brazos, Colorado, Guadalupe, Nueces, and Lower 
Rio Grande Basins is important. 

Local interests have built a disconnected, inadequate 
system of levees along the Trinity and Brazos Rivers 
for the protection of agricultural lands. Additional 
reservoirs and a coordinated system of levees are needed 
in both basins. Some 13 reservoirs have been proposed 
by the Brazos River Conservation and Reclamation 
District to provide flood control and to generate hydro
electric power. One dam is ready for construction, 
and the proposed sites for the others are being investi
gated. Four of the dams, located at strategic points, 
should be constructed as soon as the investigation is 
completed. 

The Lower Colorado River Authority, with the aid 
of the United States Bureau of Reclamation, is con
structing three dams on the Colorado River for flood 
control and power generation. Additional funds are 
needed to enlarge one of these dams to provide greater 
storage capacity. In addition to the reservoirs, levees 
will be required from Columbus to the Gulf to afford· 
protection for the agricultural lands of the valley. 
More water for the irrigation of rice near the mouth 
of the river would be provided incidentally by the 
reservoirs. 

Reservoirs hitherto suggested for tributaries of the 
Guadalupe River are believed to be inadequate ~.con
trol floods in the entire basin. Large floods orIgmate 
below the sites of some of the proposed dams, and It 

restudy of the flood problem of the basin is recom-
mended. . 

It will become important in time to achiev~ maxIm~m 
conservation of all water in the Nueces RIver Basm. 

both from underground and surface sources, for use in 
irrigation. More land there is adaptable to irrigated 
agriculture than can be served by the water now avail
able. The flow of the streams is erratic, and much 
water is lost in crossing the Balcones Fault zone. The 
preliminary examination of the basin now being made 
should be followed by a complete study to devise the 
most effective means not only of controlling floods but 
also of conserving water for irrigation. 

A comprehensive system of levees and flood ways for 
flood control along the lower Rio Grande has been 
designed and laid out by the International Boundary 
Commission. Approximately half the system has been 
constructed. Funds should be made available for com
pletion of the works. 

2. Much rice is grown by irrigation in the eastern 
part of the district, both in Louisiana and Texas. Dur
ing frequent periods of low-stream flow, salt water 
from the Gulf causes heavy losses of rice. The con
struction of projects to supply fresh water for rice 
culture and other purposes near the mouths of the Mer
mentau, Sabine, and Neches Rivers is recommended. 

3. In the parts of the Colorado and Brazos River 
Basins which lie below the High Plains and above 
the 25-inch annual rainfall line, conservation of water 
for irrigation will become important soon or later. A 
study should be made of this section to devise the most 
logical plan of water development for that purpose. 

4. In the High Plains areas, and to considerable ex
tent in the Pecos River Basin, similar studies are needed 
in connection with underground water supplies. 

. 5. The most serious pollution problem in the entire 
district is along the Trinity River. During periods of 
low flow, the river below Dallas is virtually an open 
sewer. This condition should be corrected by im
provement and enlargement of the sewage-disposal 
plant at that city. Additions also should be made to 
the sewerage systems of Houston and many smaller 
municipalities. 

6. The use of the water of the lower Rio Grande is 
a matter of international concern. A large part of the 
water originating in the basin below Fort Quitman 
comes from tributaries in Mexico. A very small part of 
the unused water passing from the river into the Gulf 
originates in the United States. Rapi~ developm~nt 
of irrigation in Mexico foreshadows serIOUS depletIOll 
of supplies of water necessary for the 400,000 acres of 
land in Texas already irrigated in the lower valley. 
Prospective shortages can be obviated only by major 
reservoir construction on the main stream. Such con-
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structioll cannot be undertaken, however, without in
ternational agreement and cooperation. Meanwhile, 
an essential fact-finding study is recommended to de
termine water uses and water supplies in Texas along 
the river below Fort Quitman. 

tigation is recommended to form a basis for compact 
negotiations. 

A compact should be negotiated between New Mex
ico and Texas to provide for the most efficient use of 
the waters of the Pecos River. A fact-finding inves-

Due largely to the great quantities of oil produced 
in the district, its ports rank among the more impor
tant of the country. Improvements already authorized 
by the Congress should be made on the Houston Ship 
Channel and the Sabine-Neches 'Vaterway. The Intra
coastal Canal should be extended to Corpus Christi. 

Western Gulf Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATI.GN OR CONSTRUCTION 

1. Investigation ProJed. 
Sabine: 

PoUulion: 
Study to devise means for control of stream pollution by salt water from oil wells _________________ _ 

Waler SupptU: 
Rockland Dam Project: Tyler County, Tex.: Study for supplemental water supply in Jefferson 

County. 

Trinity: 
Drainage: Chambers and Liberty Counties, Tex.: Study for drainage _______________________________________ _ 
Flood Contrel: 

Houston, Tex.: Study for protection from flood damages due to high waters of Buffalo Bayou _____ _ 

Trinity River, Tex.: Plan to protect 750,000 acres fertile alluvial land and reduce present ·damages 
from high waters_ 

Brazos-Colorado: 
Flood controt: 

Brazos River, Tex.: Study of flood control by means of levees, also topographic mapping for the 
Lower Brazos. 

Matagordo and Wharton Counties, Tex.: Topographic mapping and study of levee design for flood 
control of the lower Colorado Ri\'er. 

Study to devise plans for flood control and irrigation through topographic surveys, examination of 
reservoir sites, water supply studies, etc., in area hetween Caprock and the 25-inch annual rainfall 
line in this hasin. 

Guadalupe: 
FloDd ctfltro/. irrigation. naDigation, and water poU'tr: 

Study of the coordinated utilization of the water resources of the Guadalupe, San Antonio. and 
Lavaca Basins ror flood control, water power, irrigation, and navigation. 

Lower Rio GrandA-Pecos: . 
Drainage: 

Study of the lower valley oUhe Rio Grande River tn form hasis for design of needed drainage system. 
including topographic mapping, and water table and seepage investigations. 

Waf" lUpplU: 
Study to determine the Interstate phases of the Pecos River and the facts in regard to water supply 

and uses, which will form a hasis for compect negotiations between New Mexico and Texas. 
Study of water uses and water supply in Texas along the lower Rio Grande (below Fort Quitman). 

Sabine: 
2. Conslrud;on ProJecla 

Navigation: 
Sabine-Neches Waterway, Jefferson and Orange Counties, Tex.: Channel enlargement from Sa

bine Pass to Port Arthur, Beaumont, and Orange_ 
Pollution: 

Lake Charles, LB.: Intercepting sewer and sewal!O treatment plant _______________________________ . 
Sulphur, La.: Sewer system and sewage treatment plant __________________________________________ _ 

Pollution and wottr .uppIU: 
Cushing, Te~.: Waterworks, sewer system, and sewage treatment plant ___________________________ _ 

Rtcreation and wildlife: Boykin Springs, Tex.: Dam lor recreation purposes _______________________________________________ . 
Lake Ch~rles, La.: !labin. migratory waterfowl development; dikes to keep out salt waters; build

ings and equipment. 
Water ,upplv: 

Brownsboro, Commerce, Garrison, Lindale, Newton,and Tatum, Tex_: Water supply or improve
ments. 

Trinity: 

Navi8:~:':BayOU, Te •. : Channel dredglng ____________________________________________________________ _ 
Houston. Te •. : Ship channel to Galveston Bay, to be dredged to 34 feet in depth and width inc~sed_ 

Pollution: Dallas. Tex.: Sewer and sewage treatment Improvements ________________________________________ _ 
Houston, Te •. : Sewer and sewage treatment improveqlents _______________________________________ _ 
Jewett, Te •. : Sewage treatment plant ____________________________________________________________ _ 

Pollution and waler aupptU: 
Centerville, Mesquite, and Oakwood, Tex.: Waterworks and sewer system improvements ________ _ 

Water $uppIU: , 
Eustace, Grapevine, Lancaster, Pilot Point, Prosper, and Rhome, Tex.: Waterworks improvements.._ Highland Park, Tex.: Water system Improvements _______________________________________________ _ 
Houston, Tex.: Water system improvements _____________________________________________________ _ 

Brazos-Colorado: 
Erooion (.oa,tal): Freeport, Tex.: Concrete mat revetment __________________________________________________________ _ 

Flood control, irrigation, and wattr power: 
Marshall Ford. Tex.: Reservoir dam to be raised to provide extra capacity for flood control, power, 

and irrigation. 

Flood control and water power: 
Palo Pinto County, Tex.: Possum Kingdom Dam for flood control and power .. __________________ _ 

$50,000 

50.000 

50.000 

60.000 

500, 000 

175, 000 

175, 000 

250. 000 

100,000 

75, 000 

75,000 

200,000 

1,790,000 

100,000 
86.000 

00,000 

19.000 
144,000 

120,000 

12,000 
2. 900, 000 

1.320,000 
909,000 

16, 000 

121,000 

133,000 
285,000 

1,000,000 

44, 000 

8,000,000 

6.600,000 

Preliminary report prepared. Study to consist of 
dam site exploration and water supply and 
economic studies. 

Preliminary plans for mapping project completed. 

Two projects undertaken by W_ P. A. Coordi
nated plan needed. Estimate approximate. 
Study authorized by Congress. 

Extension of prelimary examination hy Corps 01 
Engineers. 

Plans made. 

Do. 

Corps of Engineers authorized to make examination 
and report on part of this area in the Colorado 
River Basin. Study to expand scope and arp.8 of 
preliminary examination_ Estimated cost ap
proximate. 

Continuation of study mad6 by Corps of Engineers. 

Preliminary plans for study completed. 

Estimated cost approximate. 

Factual data now in hand should be supplemented 
and e.tended in cooperation with State of Toxas. 

Plans completed to complete immediate project. 

Preliminary plans maile. 
Do. 

Do_ 

Surveys In progress. 

Pl'9limlnary plans made. 

Work in progress. Sum needed to complete. 
Cost given is for first 2 years_ Additional needed 

to complete, $614,000_ Authorized by Congress. 

Preliminary plans made. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do-

Plans practically complete. Cost given Is lor 
next 2 year.. Addltionsl needed to complete, 
$13,750,000. 

Amount needed to complete. 
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Western Gulf Project List-Continued 

Drainage basin and project description I Estimated cost I 
Remarks 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-ContulUed 

Z. Coustmctiou ProJec_Continued 

Brazolt-Colorado-Continued. 
Pollution: 

Hobbs and New Hobbs, N. Me •. : Sewer system and sewage treatment p�ant----_________________ _ 
Muleshoe, Te •. : Sewer System ____________________________________________________________________ _ 

pOIl~1:':n~~~.;:~~::wer system with sewage treatment plont-__________________________________ _ 

A~~w~~re:J'::;ta!ar~::r' :;.~!:~r:: Hempstead. Lexington. Sudan, Taylor, and Tehuacana, 
B~~~~~.~~~ flltratioD galleries Bnd pumps for water supply; sanitary sewers and sewage 

Eldorado, Tex.: Waterworks and sewer system including sewage treatment plant •. _______________ _ 
Re~: a~X~i~ift;;r supply from well; sewer system and sewage treatment plant. _________________ _ 

Bay City, Te •. : Wild fowl refuge; facilities and water control works ______________________________ _ 
Muleshoe. Tu.: Muleshoe wild fowl refuge; housing facilities and water control works 

1J'.'erlUfJ1'I,: -----~-----
Big.Spring, Te •. ; Wqter supply reservoir, pipe line; tanks and filtration plant _____________________ _ 
ElgIn, Te •. : Water supply system ________________________________________________________________ _ 
Hamlin, Tex.: Reservoir, additional filters and improvement of present filters •..•.• __ •...... _. ___ _ 
Te.mple, Tex.: Extension Of. mains !lond new storage reservoir for water supply _____________________ _ 
Winters, Tex.: Dam, pumpmg equipment, and treatment plant for domestic water supply _________ _ 

Guadalupe: 
Drainage: 

San Antonio, Te •. : Drainage of flying fleld _______________________________________________________ . 
Pollution and waitT IUpplV: 

Ganado, Tel'.: "raterworks and sewer system ____________________________________________________ _ 
RecreatiOfl and wildlife: 

Rockport, Tex.: Migratory bird refuge: Improve existing facilities ________________________________ _ W., ....... ppIU: 
Kyle, Tex.: Waterworks __________________________________________________________________________ . 

Nueces: 
Nauigafion: 

Sabine River to Corpus Christi, Tex: Intracoastal waterway _____________________________________ _ 

Pollution: . 
Devine and Odem, Tex.: Sewer systems and sewage treatment plants ____________________________ _ 

W.ter IUpplU: 
Alice. Tex.: New we)] and improvements to water supply system _________________________________ _ 
Carrizo Sprin~, Tex.: Deep well and extensions to water supply system __________________________ _ 
Rocksprings, Te •. : Water supply system _________________________________________________________ _ 

Lower Rio Grande-Pecos: 
Flood. contro/" 

Lower Rio Grande Valley, Te •. : Flood control by levees and floodways __________________________ _ 

lrrig;~:r~umDer. N. Mex.: Alamogordo dam ~D Pecf?S.River: 1~ mi.les above Fort Sumner to replace 
capacity of Lake McMillan depleted by SlIt. Lmmg ohmgatlOn canals to prevent seepage losses. 

Pollution: 
Fort Sumner, N. Mex.: Replacement of old sewer system _________________________________________ _ 

~~:. ~'=.': ~,;::.~s~:~m.:~~~ ~"i'::g~'f_-_:::::::::::::::::::::::::::::::::::::::::: 
w·tpo:fY:~g~I, Tex.: Water supply puri1lcation plant and extension of mains ________ . _______________ _ 

Rankin, Tex.: Improvements to water supply system _____________ . _______________ . ______________ _ 
Sonora, Tex.: Water supply system _______________________________________________________________ _ 

$159.000 
32,000 

47,000 

230,000 

31,000 

105,000 
58,000 

42,000 
33,000 

500,000 
13,000 

145,000 
65,000 
84,000 

Ial, 000 

54,000 

56,000 

38,000 

3,900,000 

67,000 

98,000 
46,000 
26,000 

3,290,000 

400,000 

60,000 
35,000 
51,000 

75,000 
40.000 
93,000 

Preliminary plans made. 
Preliminary plans made. System needed but cost 

excessive. Requires restudy. 
Do. 

Preliminary plans made. 

Preliminary plans made. Requiresrestudy because 
of excessive cost. 

Preliminary plans made. 
Do. 

PIons completed. 
Do. 

Preliminary plans made. 
Do. 

Preliminary plans made. Requires further study. 
Sketch plans made. 
Preliminary plans made. Requires restudy. 

Preliminary plans made. 

Preliminary plans made. Requires restudy. 

Preliminary plans made. 

Preliminary plans made. Requires restud y. 

Cost given is for first 2 years. Additional needed to 
complete, $1.500,000. Authorized by Congress. 

Preliminary plans made. 

Do. 
Do. 
Do. 

Levees and flood ways more than hal! completed. 
Amount needed to complete. 

Under construction. Cost given is for next 2 years. 
Additional needed to complete, $200,000. 

Plans being prepared. 
Do. 

Preliminary plans in preparation. 

Preliminary plans made. 
Do. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Sabine: 

Flooga~O;:::~~ecbes conservation district: Study of flood control and water conservation by means of 
dams aod reservoirs and by channel improvements. 

lrr;~!~entau River fresh water project, Louisiana: Stream control, and channel improvement for 
irrigation. Locks for control o! salinity. 

PO/.!B'~:~ille, Tex.: Sewer system and sewage treatment plant ••• _ .... _ •• _____ • __ • __________________ ._ 

POII~::.~'Ir::~:er~tfi~pply system, sewer system and sewage treatment plant ___________________ _ 

Walj[e~~l:: Caddo Mills, 10aquin, and Mount Enterprise, Tex.: Water supply systeIDS ____________ _ 
Tenaha,1ex.: Water supply system _________________________________________________ --------------

Trinity: 

POIlB':;:;n, Dawson, Normangee, Roanoke, and Seagoville, Tex.: Sewer systems ______ • ____________ _ 

POII~i:o'r~ni1f,~~ ':J'tK~ce, Tex.: Waterworks and sewer system improvements ___________________ _ 
Clevela'nd, Tex:: Waterworks system and sewage treatment plant _____________________________ . __ . 

w·,Bl~Wfg~e, Tex.: Wat.rworks system __________________________ · _____________________ --------

Waxabacbie, Tex.: Water supply reservoir and pipe Jine _______________________ · ------- .------------

Brazos-Colorado: 
Flood con/rol: . ________________ _ 

~:ll ~~~~~: i:~:; t!~Va;:l'?~:~;;i~~:::::::::::::::::::::~:::::::::::::::::::::::::::::::: MadISOn County, Tex.. 'd Reservoir __ _ ______________________ _ 
Stepbens County, Tex.: Breckenrl ge ----------------------- --

lrrig8'~r'::;'an, Tex.: Central Colorado Autbority project; 3 small reservoirs for domestic stock, and 
irrigation use. 

$250,000 General study project authorized by Congress. 
Directed at s;ppcific construction project proposed 
by Sablne-Necbes Autbority. To be 8n expa!l
sion of preliminary examination now under way 
by Corps of Engineers. 

1,400, oJOO Preliminary report made by Corps o! Engineers. 

18,000 Preliminary plans made. Requires further study. 

65,000 Do. 

126,000 Do. 
56,000 

145,000 Preliminary pIons sbould be revised before con· 
struction. 

:aJ3.000 
129,000 

29,000 

273,000 

1,355,000 
2,382,000 
2,143,000 
2, 385,000 

prelP,!i'nary plans made. Proposed water system 
requires further study. 

Preliminary plans should be revised before con

p::{;::t!~~y plans made. Excessive cost requires 
furtber study. 

Under study. Estimate 01 cost approximate. 
Do. 
Do. 
Do. 

567, 000 Preliminary plans made. 
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Western Gulf Project List-Continued 

Drainage basin end project description I Estimated cost I Remarks 

GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

Brefos·Colorado-Continued. 
Water .upplu: 

Abilene, Tex.: Domestic weter supply Improvements .••.•••••.•..•..•••.....••.••••••••••.•••..••. 
Colorado, Tex.: Reservoir, filtration plant, pipe line, and pumping station for water supply .••••••••• 

Hempstead, Tex.: Water supply system .•.•..•••.••••...••••.••..••...•......••••••••••••.••...... 
Smitbville, Tex.: Deep well, surface reservoir, eleveted tenk, and distribution system for. water 

supply. 
Guadalupe: 

Waler IUpp1U: \ 
Rockport, Tex.: Water supllly system, sewer system and sewage trestment plant •••••••••....•••.• 

Nueces: 
PoUulion and water IUpplU: 

San Diego, Tex.: Water supply system, sewer system and sewage trestment plant .••••••••.•....•. 
Mi'ctllaneoUl: 

Study to provide plan for control and development of water resources througbout entile basin •••••• 
Lower Rio Grande-Pecos: 

NaDigalion: 
Harlingen, Tex.: Completion of Ugbt draft cbannel between Port Isebel and Harlingen •••••••••••. 

Warer IUpplg: 
Barstow, Tex.: Water supply .................... __ •••••.••.......•.•••••.••••.•••••••••••••••••••. 

l614.000 Preliminary plans made. Requires furtber study. 
184, 000 P~:::~ar!r ex~:'~:e .,:~e. Requires restudy 
60,000 Preliminary plans made. Requires further study. 

185,000 Preliminary plans made. Requires restudy 
because of excessive cost. 

102,000 Do. 

158,000 Do. 

500, 000 Preliminary examination under way. 

300,000 Plans completed. 

51,000 Preliminary plans made. Requires restndy. 



COLORADO BASIN 

The basin of the Colorado River embraces parts 
of seven States, together with a small area in Mexico. 
The mountainous rim of the upper basin has a moder
ately hE:avy precipitation, cold winters, and a short, 
hot growing season. The lower basin is very arid, has 
mild winters and hot summers, and is favored by a 
growing season that lasts throughout the year. No 
crops can be grown successfully anywhere in the basin 
without the artificial application of water. The urban 
population of the basin in 1930 was 225,000; the rural, 
552,000. A population of 1,120,000, urban and rural, 
has been predicted for 1960. 

Recreational opportunities within the basin are ex
cellent. The mountainous northern country contains 
natural parks and forests, with clear, fish-stocked lakes 
and rivers, and with national monuments and varied 
resorts for the summer months. The southland invites 
the tourist to its national parks of unsurpassed gran
deur-Zion and Bryce Canyons, Cedar Breaks, and the 
superb Grand Canyon of the Colorado. 

The annual discharge of the Colorado River system 
varies between 4 and 26 million acre-feet. Storage of 
water is necessary to make this highly variable supply 
available for human use through river regulation. In 
order to provide for such regulation, six of the seven 
States entered into a compact which makes blanket 
apportionments of Colorado River waters to the upper 
and lower basin States. The Boulder Canyon Project 
Act, supplementary to the Colorado River compact, 
authorized the construction of' the Boulder Canyon 
Dam and power plant and the excavation of the All
American Canal. This multiple-purpose project, in
volving river regulation for navigation and flood con
trol, provision of water for municipal use and for 
irrigation, and the development of power, is the key 
to future development in the basin. 

The silt problem continues to be one of the more 
serious problems of the basin. The Colorado River 
has carried annually 200 million tons of sediment to 
the Gulf, and every reservoir built upon the system 
will be slowly robbed of its storage space unles~ re~e
dial measures are applied. The cost of handlIng silt 
in the lower irrigation projects has run into millions 
of dollars each year; from this cost, however, La~e 
Mead will afford material relief. The Colorado Basm 
affords an excellent opportunity for an exhaustive 
study of the silt problem in all of its phases. Such a 
study should extend over a period of years and should 
be carried on under cooperative arrangements made 
by the various Federal and State agencies concerned 

with the problem. The findings of the investigation 
would be of great value, not in this basin alone, but 
wherever silt problems exist. 

The Colorado River compact makes the consumptive 
use of water (diversions less return waters) the meas
ure and limit of allocations of the waters of the river. 
The several States involved must allot among them
selves the blanket apportionments specified by the com
pact. This cannot be done without full knowledge of 
the water consumed in irrigation, of evaporation from 
reservoirs, of the water that can be economically ex
ported from the basin, and of the contributions and 
consumptive uses by each State under past, present, 
and final conditions of development. Data essential 
for the solution of the many problems involved must 
come from studies and measurements of erosion, the 
quality of water, stream flow, underground waters, the 
consumptive use of water, the effect of forests on wa
ter supply, and from surveys for reservoirs, irrigation 
projects, power sites, and transmountain diversions. 

The water resources of the Colorado Basin have been 
studied heretofore largely in terms of State and mu
nicipal interests. They should be studied likewise ill 
terms of the basin as a whole, in terms of interbasin 
relationships, in terms of national welfare, and in 
terms of international relations, with due regard to the 
various interests involved and in the light of aU 
relevant economic and cultural conditions. The fact, 
for example, that diversions of water from the basin 
that have been made or proposed amount to several 
million acre-feet annually, raises questions of inter
regional and national scope. 

The projects listed for the Colorado Basin are divis
ible into three groups. The first is the Boulder Canyon 
group, those pertaining to the main Colorado and those 
downstream from Boulder Dam. They constitute a 
well-coordinated system, supplemental to and depend
ent upon the Boulder Canyon project. 

The second group relates to municipal improvements, 
irrigation, flood control, and recreational projects that 
are situated away from the main stream and that are 
related only remotely to the Boulder Canyon project. 
They are dependent upon the general social develop
ments within the basin, which the first group will 
stimulate. 

The third group is concerned with the procurement 
of physical data so essential in character that the gen
eral development of the basin cannot proceed along 
rational and economic lines without them. 
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The proper sequence of development for the Boulder 

Canyon group of projects is apparent. When power 
demands increase sufficiently, Bullshead Reservoir will 
be necessary to hold water released from Lake Mead 
solely for power purposes until it is required for irri
gation later in the season. Parker Reservoir, now un
der constrnction, will also be used for reregulation. 
Upstream flood-storage reservoirs will preserve space in 
the reservoir above Boulder Dam and make that spal~e 

available for storage of silt. Other upstream reser
voirs on silt-laden tributaries will be built primarily 
for storage of silt to preserve the integrity of Lake 
Mead. Dependent also upon the Boulder Canyon proj
ect are the developments downstream from Lake Mead. 
including the Metropolitan Aqueduct, the Imperial; 
Coachella, and Palo Verde irrigation projects in Cali
fornia, and the Colorado River Indian, Yuma, and 
Lower Gila developments in Arizona. 

Colorado Basin Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTIOX 

1. Investigation Projeets 
Colorado: 

Erosion, /loo« control, and irrigation: 
Little Colorado River in New Mexico and Arizona: Comprehensive investigation for irrigation, 

Hood control, silt, storage, soil conservation, and forestry. 
Flood cootrol: 

Sentinel Reservoir: Study of effect of Gilalloods on lands of Colorado River delto _________ . ____ . __ . 

Flood control and irrigation: 
Santa Cruz and San Simon River Basins, Ariz.: Investigations for flood control and irrigation ____ _ 

Flood control, irrigation, and power: 
Complete the physical and economic investigations of Cliff Reservoir, Grant County, and Alma 

Reservoir, Catron County. N. Mex., for storage required to reduce floods, provide water for 
irrigation, and develop power. 

Tri-State investigations on Green River in Wyoming, Utah. and Colorado: Study for irrigatioD, 
power, and dood control. prior to creation of Ladore Game Preserve. 

Irrigation: 
Colorado-Arkansas River diversion: Study to determine practicability of diverting headwaters of 

Gunnison and Frying Pan Rivers to the Arkansas River Basin and feasibility of Tennessee Pass 
tunnel, for irrigation. 

Green River and Bear River, southwest Wyoming and north Utah: Study of diversion from 
Green River in Colorado Basin to supplement supply for irrigation along Bear River in the 
Great Basin. 

Queen Creek irrigation, eastern Maricopa County, Ariz.: Queen Creek to be spread to replenish 
ground waters. 

Round Valley Water Users Association, Arizona: Repairs and construction for irrigation system __ 
Upper Colorado River: Continuing investigations, surveys, and land classification, as contemplated 

in sec. 15 of the Boulder Canyon Act. 
Irrigation and wafer supply: 

Blue River diversion, Summit County, Colo.: Study needed of economic feasibility of diverting 
water from Colorado Basin to Missouri Basin. 

pOllt;~~, Breckenridge, Delta, Fruita, Glenwood Springs, Grand lunc~ion, Gypsu~, Hayde!?-, Ho~ch
kiss, Ignacio. Meeker, Montrose, Oak Creek, Olathe, Ouray, PalIsade, PaoDla. Red Cliff, Rifle, 
Sil verton, and Telluride, Colo.: Investigations for sewage-treatment plants. 

Wat;;e'B:~~: Colo.; Fredonia. Ariz.; Froita. Ignacio, N~w C/astle. Norwood, Nucla, P~oS8 ~pringst 
and Palisade, Colo.; and Mogollon, N. Mex.: InvestigatIOn for sources of supply, purificatIOn, and 
improvements to domestic water supplies as may be requ!red. . . . 

Investigation of underground waters (quantity and cheIDlcal quality) 10 various areas scattered 
throughout the basin. 

Mis~::~:t:: Reservoir near Littlefield, Mohave County, Ariz.: Reservoir to store lIoods for supple-
mental irrigation use and to retain silt from Lake ~~d. . ... ., 

Silt study, Colorado River drainage area: Study of OnglO of Slit and alleViatIOn of silt menaoo 10 basm_ 

Research on consumptive use of water in Colorado River Basin ____________________________________ ·_ 

2.. Construction Projects 
Colorado: 

Draiir"~;"ia oontrol, San Juan County, N. Mex.: Draining and filling mosquito braeding areas, San Juan 
Valley. 

lrri911\~merican Canal, Calif., including Coachella main canal ______________________________________ _ 

Colorado River Indian Reservation project: Diversion da~, irrigation canals, and pumping unit __ 

Eden irrigation project, Sweetwater County, Wyo.: Reservoir for su»plell\ental ~upply---------er
Lower Gila irrigation project, Yuma County, Anz.: First unit of proJect, IncludlDg Parker pow 

plant. Pumping from main canal to irrigata 150,000 acres. 

$75.000 Preliminary data available. 

30. 000 Preliminary plans and some roundation explorations 
made. 

75,000 Preliminary data available. 

20,000 A study and report was made by Bureau of Recla
mation but witbout final conclusion; it recom· 
mended further investigations. 

50.000 This ares proposed 8S a game preserve. 

20,000 

3.000 
500,000 

25,000 

15,000 

300,000 

8,000 

1,000,000 

200,000 

43,000 

3,000,000 

3,000,000 

1,000,000 
3,500,000 

This study with its estimated cost is listed among 
southwest Mississippi Basin projects. 

See the Oreat Basin list, for cost estimate. 

Project studied 30 years ago by Bureau of Reclama
tion. 

Preliminary plans completed. 

Sum needed to completa this study is listed 
among Missouri Basin projects. 

Sewage treatment ordered by State board of health. 

Some towns are without adequate fire protection. 
some require new supplies, others desilting and 
purification works. 

A study extending over a period of years and prob
ably costing a million dollars. 

Preliminary studies mad •. 

Total cost will run to several millions and extend 
over 25 years or more. 

A 2O-year study to cost a million dollars or more. 

Plans oompleted. 

Under construction. Cost given is for next 2 years. 
Additional needed to complete, $8,500,000. 

General plans oompleted and land~ ~assified. Cost 
given is for next 2 years. Additional needed to 

G:::'Jfe~~~:'~:~d clllS'lification completed. 
Under construction. Cost given is for next 2' 

years. Additional needed to oomplete, $)3,-

G::=i>lans and land classification completed. 
General study oompleted. Lyman irrigation project, Uinta County, Wyo.: Reservoir for supplemental supply________________ ~=~ 

Montezuma irrigation project, Montezuma County, Colo.: Diversion by present tunoel from 
Dolores River. Reservoir for supplemental supply. . I 1 300 000 Under construction. Cost given is for next 2 rears. 

Pine River irrigation project, La Plata County, Colo.: Storage reservOlr for supplemel)ta! supp y-- ,. Additional needed to complete, $300,000. 

Roosevelt irrigation district, Maricopa County, Ariz.: Lining canals, lIumes, and spillways with 605,000 Plans completed. 
ite 1 200 000 Under construction. Cost given is for next 2 years. 

S~iv~r irrigation project, Ariz.: Bartlett Storage Dam on Verde Ri ... er and canal improvements. " Additional needed to completa, $494,000. 
35, 000 Cost given is for first 2 years. AddlUonal needed 

Whita Mountain Apache Reservation in Navajo, Apache, Gila, and Graham Counties, Ariz.: to complete, $75,000. 

Rebabilitati~n Of. in:igation system. . C Ariz' Canal improvements____________________ 25, 000 TPlbal'ns
S 

pcorom)'ecptlewtadl'tb' its estimated cost is listed amonr 
San Carlos Inman IrrigatIOn pr~)ect, Glla

l 
°dllDtYt' Cotto"nwood Creek from Colorado Basin to San _______________ _ 

Sanpete County, Utab: DiverSion tunne to ,Iver I the Greal Basin projects . 
. Pitch Watershed in the Great BaslO foDrlrrlgatlodnam· to supplement supply for irrigation in New 50, 000 Preliminary plans completad. 

Virden Dam, Grant Oounty, N. Mex.: IverSlon 
s,!fX!~:,'f,~~~~':inty, Ariz.: Wells, pumps, and irrigation distrihution system_______________ 288, 000 Plans oompleted. 
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Colorado Basin Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction ProJee_Continued 
Colorado-Continued. 

Irrigation and water .upplv: 
Papago Indian domestic and stock·water development, Pinal and Pima Counties, Ariz.: Sink 8 

wells, install pumps, and improve irrigation structures. 
Pollution: 

Durango, Colo.: Partial sewage·treatment plant •••••••••.•••••.....•••••••••••••••••.•.•...•.•.•.. 

~~~~is~~~°c!of:~~~~f~~~~:r~~!~n;i-..iitS~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Wickenburg, Ariz.: Pipe line and sewage·treatment plant •••••.•.•.•••.•.............•....••••.•.• 

poll~:~:t. ~~1t.~u6'g~r~1l sewer and filtration plant ............................................... . 
Water .uppIV: 

Breckeuridge, Colo.: Storage reservoir and supply system ..•.•.•.•.•.....•..........•......•.••••. 

g~E~~~~~j~t~f:;f~~t~~~:e~~~~~~::::::::::::::::::::::::::::::::::::::::::::~:::::::::::: 
8~~~'~0~·~lC~~":re~~~~~'l'f~~~~~~~~::::::::::::::::::::::::::::::::::::::::::~:::::::::::::: 
Meeker, Colo.: Replacement 01 old wooden pipe IIne .............................................. 1 Mesa, Aril,: Water mains ___________________________________________________________________ . ___ ._ 
North Las Vegas, Nev.: Waterworks Improvement .••..........•••.•••••••.•.......•...•.......... 
Ridgway, Colo.: Replacement 01 pipe lines ...•••.•..••.•••.•.•...................•.•..••.•.•.••••• 
Safford, Ari •. : Purchase 01 privately owned system and construction 01 supplementary works. •.... 

Yampa, Colo.: Filter plants and replacement or old pipe ••••...•..••••...•.•.•.•.•••.•••.•••.•.•.. 
Water power: 

Boulder Canyon Dam, Arlzona·Nevada ••...••..••..••..•..••....•••••...•.•••.•.•••.••••••••••••. 

Imperial Irrigation district, Calli.: Power plants and distribution system. Foundations being 
built at drops in All·American Canal. 

$53,000 

. 50,000 
11,000 
12,000 
38,000 

111,000 

\7,000 
100,000 
20,000 
11,000 

100,000 
218,000 
54,000 
74,000 
35,000 
43,000 

496,000 

40,000 

4,000,000 

2,000,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

Colorado: 
Fwod control: 

Meadow Valley fiood diversion project near Overton, Clark Count)"", Nev.: Earth dam to <livert 
fioods over wide plain. 

Irrigation: 
Colorado·Blg Thompson transmountain diversion or water rrom Colorado Basin to Missouri Basin 

ror supplemental irrigation supply. 
Duncan Valley irrigation project, Greenlee County, Ariz.: Improvements or system by wells and 

pumping equipment. 
Florida Mesa irri~8tion project near Durango, La Plata County, Colo.: Storage reservoir ror sup

plemental supply. 

La Plate irrigation project, La Plata County, Colo.: Building 2 dams and enlarging third to sup
plement supply. 

Mancos irrigation project, M.onte.uma County, Colo.: Storage reservoir ror supplemental supply .••. 

Paonia Irrigation project in Delta and Gunnison Counties, Colo.: Storage reservoir ror supplemental 
supply. 

Roan Creek Irrigation project near DeBeque, Garfield County, Colo.: Supplemental water ror 
irrigation. 

Smith Fork Irrigation project near Hotchkiss, Delte County, Colo.: Reservoir ror supplemental 
supply. 

Upper Yampa Reservoirs near Yampa, Colo.: Supplementel supply and new land irrigation .•••.••• 
Uteh and Wasatch Counties, Uteh: Diversion works to divert Duchesne River rrom Colorado Basin 

to Provo River In the Great Basin, for irrigation and water suppiy. 
l"igaliOll and waler ouppl,: 

Camelback water conservation district, Maricopa County, Ari •. : Irrigation works, pumping plant, 
power and pipe line ror irrigation and domestic purposes. 

Water.upptv: 
Globe, Ari •. : Replacement or pipe line ..•••••••••••••...•.•.•.•.•. ' .•.•.•.•••••••••••••.........•.. 
Tucson, Ariz.: Waterworks improvements. _______________________________________________________ _ 

$100,000 

80,000 

1,000,000 

1,039,000 

600,000 

1,000,000 

500,000 

500,000 

1,000,000 

335,000 

68,000 
504.000 

Plans completed. Cost given is ror next 2 years. 
Additional needed to complete, $79,000. 

Plans completed. 
Do. 
Do. 
Do. 

Preliminary plans made. 

General plans completed. 
Detailed plans and specifications completed. 
Detailed plans completed. 
Plans completed. 

Do. 
Preliminary plans made. 

Do. 
Plans completed. 
General plans completed. Details lacking. 
Plans completed. 
Preliminary plans completed. Final plans 50 per· 

cent completed. 
Surveys and detail plans completed. 

Dam Is finlsbed. Power plant under construction. 
Cost given Is lor next 2 years. Additional needed 
to complete, $2,740,000. 

Plans 90 percent completed. Cost given Is ror next 
2 years. Additional needec! to complete, 
$2,662,000. 

Plans completed. 

This project, witb its estimated cost,ls listed among 
Missouri Basin projects. 

Preliminary plans completed. 

Land classification completed. Cost given Is ror 
Drst 2 years. Additional needed to complete, 
$1,000,000. 

Plans nearly completed. 

Investigations and land classification nearly com· 
pleted. 

Plans in preparation. Cost given Is ror Drst 2 
years. Additional needed to complete, $3,000,000. 

Final plans in preparation. Cost given is ror 
Drst 2 years. Additional needed to complete, 
$500,000. 

Plans in preparation. 

General plans completed. IS' 

This project, with its estimated cost, listed 
among the Great Basin projects. 

Plans completed. 

General plans completed. 
Preliminary plans completed. Final plans in 

prep ..... tion. 



THE GREAT BASIN 

Scarcity of water has limited the utilization of the 
land resources of the Great Basin. The stabilization 
of agricultural and manufactural activities in this 
arid, intermonta~e area and its further economic de
velopment both will hinge in large measure upon the 
degree to which meager surface supplies of water 
can be conserved, new underground supplies can be 
discovered and utilized, and additional supplies can 
be imported from the Colorado Basin. 

Although no water which falls in the Great Basin 
flows to the sea, the volume of water flowing in streams 
to inland lakes and alkali "sinks", or accumUlating in 
valley fills, is insufficient to serve many current needs, 
not to mention prospective needs. The normal flows 
in most of the streams which together drain the nu
merous small basins are utilized completely or almost 
completely for irrigation and for municipal purposes. 
The waters of Provo River and of other streams drain
ing into Great Salt Lake are fully appropriated. The 
streams naturally tributary to Humboldt Sink are en
tirely diverted for irrigation in normal years; some 
of their water reaches the sink only in rare years 
of excessive rainfall. Various streams in southeast
ern Oregon, western Nevada, and southeastern Cali
fornia likewise are put to complete use for the irriga
tion of cash crops or of forage for livestock grazed 
on adjacent pastures. In many subbasins more land 
is irrigated than can be served adequately with water 
in some years, and farmers are subject to recurring 
shortages and crop losses. In various valleys, such as 
Malad Valley in Idaho, a precarious financial condi
tion has resulted from the overexpansion of farming 
in years of relatively plentiful stream flow. Grazing 
of livestock in the scant pastures of the long, barren 
valleys of the desert floor and on the slopes of the in
terv~ning mountain ranges is restricted in many places 
by lack of suitable water holes. From time to time, 
Salt Lake City, Ogden, and other municipalities have 
experienced a shortage of water for domestic purposes. 
Lack of fresh water for condensing purposes has pre
vented large-scale generation of power from Utah coal. 
Even feeding grounds for migratory waterfowl are at 
a premium. A population only equal in number to 
that of Rhode Island finds barely enough water to 
meet current needs in an area comprising one-fifteenth 
of the United States. 

The practicable means of obtaining more water in the 
Great Basin at reasonable expense include (1) addi
tional surface storage, (2) reduction of losses from river 
channels and lakes, (3) elimination of waste in apply-

96428-37-7 

ing water to land, (4) utilization of underground 
waters, and (5) diversion of water from other basins 
having superabundant supplies. 

1. With the completion of Boca Reservoir on Little 
Tru~kee River, only a small number of economically 
feaSIble storage projects will remain. They are of small 
size and only a few in the Wasatch Mountains and the 
Sierra Nevada have possible collateral use for genera
tion of power. 

2. There are, however, fruitful possibilities of in
creasing the available supply of surface w;tter by im
proving stream channels to reduce seepage losses and 
by constricting lake areas to reduce evaporation losses. 
Studies of channel improvement plans for the Hum
boldt and Little Humboldt Rivers should be completed. 
The Utah Lake diking project is needed to prevent un
due loss of fresh water from the Provo drainage, where 
a large storage reservoir (the Deer Creek Reservoir) is 
planned for early construction. It would conserve 
water as part of a comprehensive program to supple
ment supplies for Salt Lake City and adjacent areas 
by storage works combined with diversion from the 
Colorado Basin. A similar diking project of larger 
size for Great Salt Lake would create a fresh-water 
embayment, the waters of which would be used in 
whole or in part for cooling purposes in a proposed 
steam-electric power plant. This project should be 
studied further, in conjunction with several alterna
tive measures that might accomplish similar ends. 
The quality of available water supplies in the vicinity 
of Ogden, Utah, may be improved by the construction 
of sewage-treatment plants. 

3. A more important method of increasing the effec
tive supply of water is through salvage of water now 
wasted or lost by seepage and evaporation from irriga
tion canals and by its untimely or excessive application 
to the land. The individual savings from improve
ments in irrigation practices are small, but in the aggre
gate they are large. In some basins they may elimi
nate threatened shortages. Improvements of this type 
may be attained only through action by individual 
farmers and by irrigation districts, stimulated by State 
and Federal agricultural extension workers. 

4. The underground waters which accumulate in 
varying quantities beneath the floors of the intermon
tane valleys are possible sources of additional supply 
in most parts of the Great Basin. In many valleys they 
are the only undeveloped source. They have been used 
profitably in a few valleys, but their extent, quality, and 
volume in the remainder of the district are largely 
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unknown. Surveys are much needed to determine the 
degree to which underground waters may be drawn 
upon with confidence for irrigation, stock water supply, 
and domestic use. 

5. Even if all surface waters and all economically 
available underground waters within the district were 
utilized effectively, there would still remain a pressing 
need for more water. This need can be met only by im
portation from the Colorado Basin. Because of com-

plex legal and economic questions such diversions com
monly require special study and long negotiations, but 
the construction of the Huntington Creek-San Pitch 
diversion tunnel in Utah may be undertaken immedi
ately. The Green River-Bear River diversion possibili
ties should be investigated promptly. Action on the 
Duchesne River-Provo River diversion should await a 
settlement concerning the participation of Salt Lake 
City in the Deer Creek project. 

The Great Basin Project List 

Drainage basin and project description I E.timatllf! cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

General district: 1. Investigation Projects 
Irrigation. 

Study to ascerlsln location and extent or the underground water resources or the Great Basin, 

St'i:J';c:~I!re~:g;': =o~t f::r:~C::;':f:n~v~t;=dl~'dl;':i~U~v.:~a:!:'J'·apPlicatiOn of irrigation 
waters. _____ ........ __ ......... _____ .. ___________ ... _____________ ...... ____ .. ______ ................... ____ ......... __ .... __ ....... __ ... _ .. __ .. .. 

Nortbern Great Basin: 
Irrigation: 

Cat10w Valley, Harney County, Oreg.: Study to determine the extent and development of nnder. 
ground water. 

Fort Rock·Cbristmas L!lke Valley: Study to determine extent of underground wate.1n valley and 
the possihle effect its deve!opment will have on supplies now utilized on north end or Summer 
Lake, Lake County, Oreg. 

Great Salt Lake: 

Irrig(J~:::~ River and Bear River, southwest Wyoming and north Utah. Study or diversion from 
Green River In Colorado Basin to supplement supply for irrigation along Bear River In tbe Oreat 
Basin. 

Water pow.,: 
Davis County, Utab: Study of project Cor dams to Corm embayment In Oreat Salt Lake and for 

construction or steam electric power plant. 
Humboldt: 

ITTig~:::J'~ to determine plans for improvement of channels ~ Little Humboldt River, Nev., and tribu· 
taries, including necessary engineering and legal detaIls. 

Study to determine tbe value and leasibility of cbann.el improvements!'r Humboldt River, Nev., 
to reduce water losses, including necessary engmeermg and legal detaIls. 

Central Great Basin: 

ITTig~";'ter, Calif. Study oC Little Rock Dam, Little ROCk. Creek, and Palmd~le irrigation dis
tricts, to devise method or repairs to dam and to determine economIes of project and plans or 
financing. 

Reerealioo and wildlife: . . 
Stndy of water development for recreational Caeilit.es throughout the baslll __ .. _______ • __ • __ .... _. __ 

N ortbern Oreat Basin: 2. CoDSlruction Projects 

Irrigf'::: County, Oreg.: Repairs to dam and reservoir, Silver Lake Irrig.ti~n di.~rict-.-.-.----------oo 
Lake County, Oreg.: Repairs to dam and canal system, Summer Lake IrrigatIon dlStrict. ________ . 

Re<TH'~':;n~o~~;;ebreg,: Dikes Cor flooding oC Malbeur migratory water-Cowl mCuge... ______ • _______ . 
Great Salt Laae: 

ITTigS!~~ete Connty, Utah: Diversion tunnel to div"!"t Cot.to~w,,!,d Creek from Colorado River Basin 
to San Pitch River watershed in tbe Grast Basm for IrrigatIOn .. 

Utah County, Utah: Dike and outlet control to decrease evaporatlug surface oC Utah Lake ________ • 

Weber County, Utah: Pineview Reservoir on Ogden River for irrigation oUands near Ogden, Utab. __ 

Utab and Wasatch Counties, Utah: Construction or Deer Creek Reservoir and enlargement or 
Weber·Provo and Provo Reservoir canals. 

POI/~!r:::.~al Park, Salt Lake City, Utah: Improvements to sewer system.._. ______________________ • ___ . 
Ogden, Utab: Sewag .. treatment plant_. ____ • _________ • _____ • ___________________________ ----------. 

ReCT~!':3d~~dC~~~~:.: Utah: Dam and dikes to enlarge Bear River migratory bird refuge -------------. 

wat:J::~: Bountllnl, and Manti; Improvements to water-supply system. ____ ._. _____ .. _._._. _____ • 
Sierra Nev&aa: 

ITTig::!~'!:da County, Calif.: Eartb.fill dam In Little Truckee River near Boca Cor irrigation In Reno 
Valley and Newlands Project. 

Reerf,"~::,gITr Cf~~~:~ Nev.: Water·Cowl refuge near FalIOD_. --------------------.-------.---.-------. 
Central Grt'at B'ISln: 

POII';t!';';iow, Calil.: Sew.~ .. tTeatment plant _______________________________________ • __________ . ___ _ 

GROUP B FOR DEFERRED CONSTRUCTION 

Oreat Salt Lake: 
Irrigatioo and lEaleT aulllllV' Cdr r irrigation including exploratory work .... _________ _ 

Malad Valley, Idaho: co~trucUtlOnh~ D~m~i~n works to divert Duchesne River from Colorado 
Utah and \Vasatcb COU'!tles,. ttab 'Th~v(jreatBasIn Corlrrigationandwatersupply. River Basm to Provo River, In e • 

Waitt' au""l" ________________________________ ... _ .. _ ...... _. ___ _ 
Preston, Idaho: Water·supply 8YSrrtem..D--ee---Cioiek Reservoir, Cor water supply_._ ... _. _____ ..... __ 
Salt Lake City, Utab: Aqueduct om r 

Cen tra! Great Basin: 
RecTC"~':-:.:'t~'k~~l~·iIHowl reluge in Railroad Vaney _______________________________________________ · 

$200, 000 Preliminary plans made. 

00,000 

9,000 Investigation can be started immediately. 

14,000 Do. 

200,000 

00,000 Study of alternative metbods or obtainiug addi. 
tional water supply and 01 market for power. 

8, 000 Preliminary plans complete. 

18, 000 No plans developed. 

15,000 No plans bave been prepared. Complete enginear. 
ing, legal, and financial investigations necessary. 

30, 000 Preliminary plans mad .. 

6, 000 Preliminary plans completed, 
7,000 Do. 

117,000 Plans completed. 

30,000 

800,000 

450,000 

2,000,000 

Work under way. Sum Indicated needed for com· 
pletion. 

Preliminary study completed. Cost given is for 
first 2 years. Additional needed to complete 
$1,574,000. 

Under construction. Sum indicated is needed Cor 
completion. 

Under construction. Cost given·is Cor first 2 years. 
Additional needed to complete, $1,800,000. 

365, 000 Plans completed. 
100,000 Do. 

290, 000 Preliminary plans completed. 

89, 000 Plans completed. 

250, 000 Under construction. Sum Indleated:is needed ,ror 
completion. 

52, 000 Preliminary plans prepared. Land aeqnlred. 

87,000 

$170,000 
600, 000 

333,000 
500, 000 

Plans compl.ted. 

Delerred pending deelslon by Salt Lake City on 
question of partiCipation In Deer ~r:eek project. 
Cost given is for first 2 years, AddItIOnal needed 
to complete, $1,600,000. 

~:fg~:::'P~~' first 2 yean. Additional needed 
to complete, $4,100,000. 

16,000 Plans completed. 
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CALIFORNIA 

The California district, as delimited in this study, 
comprises all of the State of California ex.cept the 
desert area lying ellst of the Sierra Nevada, together 
with II> small part of southern Oregon .. The outlook 
for this large area, with its fast-growing population 
of Dlore than 6,000,000, depends chiefly upon the sup
ply of water that can be made regularly available for 
essential purposes. In the future, a.s now, the extent 
of its ILgriculture will be limited by the supply of water 
for irrigation. In the future, even more than now, its 
industries will depend for power on hydroelectric en
ergy. The future of its cities, no less than that of its 
farm lands and factori~, will be influenced greatly 
by the supply of water available to them. In compari
son with the need for more water, the need for better 
water through abatement of pollution, the need for ad
ditio:nal river improvements in behalf of navigation, the 
need for further development of water bodies for rec
reational use, and the like, all are of minor importance. 
Even the flood problem, though urgent in some locali
ties is less fundamental than the requirement for more 
wa~ to replenish or replace underground supplies for 
irrigation and to provide ad~quate d~mestic supplies 
for the areas of denser urban populatlOn. 

Realizing years ago that the future of California 
was tied up with the future of its water supply, the 
legisl\\.ture direc~d the State engineer to conduct a 
StILte-wide investigation of water needs a~d water re
SOUTCIlS and to formulate a comprehenSIve plan for 
water development. The resultant "State Water Plan" 
was completed in 1931. It involvefl a l?ng-range pro
jection of the California water problem l~to the futu~e, 
and an outline, with some of the detall.sketc~ed .lD. 

of a program to iDl plement the plan. The lllvestlgatlOll 

upon which the plan is based disc]ose~ theJact th~" 
the more serious Water shortages of CalIforma were .~ 
the Los Angeles metropolitan area and the San Joaqu1l1 

Valley. r 
To solve the difficulties of the Los Angeles metropo 1-

tan area, the plan proposed to divert water fr~m t~e 
Colorado River through an aqueduct. 249 mlles .In 

length. Several years ago the metropolItan water dIS
trict of southern California. was formed to construct 
this aqueduct at an estimated cost of more than $200,-

000,000. The great aquedllct is now far advanced 
toward completion. 

To solve in conjunction the difficulties of the San 
Joaquin Valley and various other water problems of 
central California, the plan proposed the multiple-pur
pose Central Valley project. This project is designed 
to secure the following interlocking benefits: (1) Regu
lation of tbe flow of the Sacramento River by means of 
the Kennett Reservoir, thus assuring Sacramento irri
gation projects adequate supplies of water at all sea
sons. (2) Pl.'ovision through the Friant Reservoir of 
an adequate amount of irrigation water for th.e. \l~~e"C 
San Joaquin Valley, where a falling water table was 
depriving a large acreage of ferlile and highly de"el
oped farm land of its old source of irrigation water. 
(3) Provision, by pumping surplus water from the 
Sacramento to the lower San Joaquin Basin, for replac
ing water distributed in the upper San Joaquin Basin 
from the Friant Reservoir. (4) Improvement of the 
navigability of the lower Sacramento and San Joaquin 
RiVers. (5) Amelioration of flood conditions along 
both rhrers. (6) Control of salinity in the Sacramento
San Joaquin Delta and assurance of an adequate supply 
of fresh water in the delta area for agricultural, indus
trial, a:nd domestic purposes. (7) Generation of power 
in a 260,OOO-kilowatt installation at the Kenl1ett 
Reservoir. 

The Central Valley project is the outstanding incom
plete project of tbe district, overshado,;ing all others. 
It is desiO"ned to meet the complex requIrements of the 
great Ce~tral Valley, in which 900,000 people live. It 
has been adopted by the United States ~ureau o.f 
Reclamation which is noW engaged in detaIled engr
neering studies preparatory to the early initiation of 
construction. The cost of the project, estimated at 
9,bout $170,000,000, is to be repaid to t11e Federal Gov
ernment by the revenue from sale of power and by the 
sale of water under the National Reclamation Act. 
Completion of the project as soon as practicable is of 
prime importance. 

Forest destruction by fire has ad"el'sely affec~ed 
stream flow in parts of Ca.1iiornill. Forest protectIon 
in critical watershed areas is essential. 
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California Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

I. Investigation ProJecls 
Southern California Coast: 

Irrlgt'::'lngeles and Orange Counties, Calif.: Study of salt intrusion Into wel1s _______________________ _ 

2. Construction ProJecls 
Northern California-Klamath: 

Drainag., flood conlrol, and Irrlgalion: 
Klamath, Oreg.: Construction of Tule Lake division of Klamath Federal Reclamation ProJect ___ _ 

Irrigation: \. . • Klamath Indian Reservation, Oreg.: Irrlgatlon unprovements ____________________________________ _ 
PoUution: Klamath Falls and Malin, Oreg.: Extensions to sewer systems ____________________________________ _ 
Water ItIfJPIV: 

Oregon: Stock water development, conservation of range, utDioation of ungrazed areas_~ _________ _ 
Central Valley-San Francisco Bay: 

Irrigation: 
Goose Lake Val1ey, Oreg.: Improvement and rehabilitation o!lrrlgatlon works ____________________ _ 
Stanislaus County, Calif.: Modesto irrigation district service ditch Improvement _________________ _ 

Nall/gation: . 
Santa Clara County, Calif.: Dredging deep sea channel and turning basin In Lower San Francisco 

Bay and Guadalupe River. Stockton, Calif.: Dredging 9-foot feeder channeL _________________________________________________ _ 
Pollution: 

San Francisco, Calif.: Extension and repairs to water, sewer and drainage systems of Letterman 
Genersl Hospital. 

R.crealion and wild/i/.: 
Glenn and Colusa Counties, Calif.: Sacramento Val1ey Bird Refuge; Wild Fowl Concentration 

Re!uge on Sacramento River. 
Waler .upply: 

Napa County, Calif.: Supplemental domestic water supply to State institutions in Napa Val1ey; 
reservoir and pipe line. 

Pittsburg, Cali!.: Replacements and extensions to water distribution system ______________ " _______ _ 
MI.celianeous: 

A merican, Bear and Yuba Rivers, Calif.: 4 debris storage dams to control grbvel waste from placer 
mining. 

Central Valley project of California: Comprehensive irrigation, navigation, flood and salinity con
trol, domestic and Industrial water supply, and hydroelectric power project covering entire Cen
tral Valley. 

Project consists or these engineering features: 
Estimat.d co.1 Kennett Dam, ra'!tlrvoir and power plants ________________________________________ $84,000,000 

Kennett transmission line and substation_________________________________________ 14,000,000 Contra Costa conduit .. ___________________________________________________________ 2,500,000 
San loaquin pumping system_____________________________________________________ 18,500,000 Friant Dam and Reservoir _______________________________________________________ 14,000,000 
Friant-Kern Canal. _ ______________________________ _ ______________________________ 26,000,000 
Madera Canal_____________________________________________ _______________________ 3,000,000 
Rights of way, watar rights and general expense__ ________________________________ 8,000,000 

Central Camornla Coast: 
Irrigalion: 

Santa Clara and San Benito Counties, Cam.: Supplemental water supply Involving construction of 
3 reservoirs and 4 canals for irrigation and recharge of underground basins in Pacheco water district. 

Pollution: Carmel sanitary district, Calif.: Complete sewage treatment ______________________________________ _ 
San Luis Obispo, CalU.: Partial sewage treatment _________________________________________________ _ 

Water ItIpplV: 
San Luis Obispo, cam.; Supplemental water supply Involving intra-basin diversion, coJlection 

reservoir, tunnel and pipeline, regulating reservoir, and mains. 
MI ... U.n ..... : 

Basin-wide project to protect forest and brush cover against fire, witb attendant benefits to grazing, 
soil erosion, and Dood control. 

Southern California Coast: 
Flood conlrol: 

Los Angeles County, CaUf.: Flood control and water conservation on Los Angeles and San Gabriel 
Rivers by Los Angeles County flood control district_ 

Nallig.llon, 
Los Angeles snd Long Beach Harbors, Calif.: Breakwater ________________________________________ _ 

Pollutfon: 
Azusa, Cam.: Sewers and complete sewage treatment _____________________________________________ _ 
Laguna Beach, Cali!.: Sewers and complete sewage treatment _______________________ • ____________ _ 
Monterey Park, Calif.: Sewers and complete sewage treatment ____________________________________ _ 
Newport Beach, Calif.: Sewers, outfall and complete sewage-treatment ____________________________ _ 
San Diego, Calil.: Sanitary sewer system and sewage treatment plant _____________________________ _ 
San Gabriel, Calif.: Sewer system and sewage treatment plant _______ ._----------------------------

Water.upply: Bell, Calif.: Extension and improvement of watar-supply system _______________________________ " ___ _ 
Rosemead, Calif.: W aterworks ____________________________________________________________________ _ 
Ventura, Calil.: Reservoir on Coyota Creek for supplemental water supply _______________________ _ 

MI ... llan ..... : 
Basin-wide project to protect forest and brush cover against fire, with attandant benefits to grazing, 

seU erosion and flood control. 

I Annually. 

$30. 000 Preliminary plans made. 

120,000 

26,000 

103,000 

19,000 

92,000 
380. 000 

560,000 

112,000 

24,000 

369,000 

1,000,000 

140,000 

Plan. completed. Cost given Is for first 2 years. 
Additional needed to complete, $480,000_ 

Do. 

Do. 

Do. 

Plans completed. 
Do_ 

Authorized by Congress. 

Sum needed to complete. 

Plans completed. 

Sum needed to complete. 

Plans completed. 

Do. 

6,945,000 Authorized by Congress. 

40,000,000 

335,000 

50,000 
24,000 

980,000 

1226,000 

35,000,000 

1,375,000 

180,000 
190,000 
200,000 
230,000 

2,000,000 
450,000 

314,000 
242,000 
844,000 

1393,000 

Under construction. Cost given Is for next 2 years. 
Additional needed to complete, $115,000,000. 
Construction program will require about 8 years. 
Authorized by Convess. 

Plans completed. 

Do. 
Do 

Do. 

Plans bave been prepared by Forest Service for a 
continuous construction and tnaintenance pro

. gram. 

Under construction. Cost given is for next 2 
years. Additional needed to completQ, $37,000,-
000. Authorized by Congress. 

Sum needed to complete immediate project. 
Authorized by Congress. 

Plans completed. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do_ 
Do_ 
Do. 

Plans have been prepared by Forest Service for a 
continuous construction and maintenance pro
gram. 
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California Project List-Continued 

Drainag. basin and project description I Estimated cost I R.marks 

GROUP B-FOR DEFERRED CONSTRUCTION 

Northern California·Xlamatb: 
Flood tonlrol: 

Eel River. Calif.: Retards. bank protection. and l.v ............................................... . 
Irrigation: 

$144,000 Authorized by Congress. Construction set for 
1939. Plans in pr.paration. 

Buver Creek. Oreg.: Dam for Irrigation ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. segroj~~ f::.twest (Oregon'PacIlIc basin) 

15,000 Preliminary plans completed. 
PoUutlon: 
Recr~~r~s:~I~~:Y.;: Ontfallsewer and partial sewage traatment plant •••••••••••••••••••••••••••••. 

Wot<r:':;:;1J~tb Lak •• Orag.: Bird refuge ••••••••••••••••••••••••••••••••••••••••••••.••••••••••••• 

¥~~~.C~'1;:I~tr~~=;.~t: :~r SUP~IY .ystem ••••••••.••..•••...••••..••••••....•.•.•.••••• 
Central Valley.San Francisco Bay: a supp y system •••••••••••.•.•••...••.•••••••••....•.•.••••••• 

Flood control, inigatloft. and water power: 
Sacramento County. Calif.: Folsom Reservoir In American River •••••••••••••••••••••••.•.•••••••• 

Irrigation: 
Butte County. Calif.: S.upplem.ntal water and improv.ments for Paradise Irrigation district •••. _ •• 
El Dorado County, 9alif.: Su~lem.ntal w~ter and improvements for El Dorado irrigation district .. 
F~,::ggl~~~:.3' ~~~:·iu~~~. lat ReserVOIr to control saasonal peak lIows of tb. Kings River for 

Narri~~~~ and Lassen Counties, Calif.: Suppl.mental water for Big VaIley Irrigation proj.ct .••••••.•. 

San Francisco Harbor: Remove 3 rock shoals •••••.•••...•.•.......•.••••....•••.••••••....•.....••• s0:l:.:'; ~¥::::~f~~~iin~r'dging and straigbtening Suisun Channel to 8·foot depth from Suisun 
Pollution .. 

~~~rg:::;.~:~:;,:, ~:ff:~ ~e~agr.f~e::::~\reatiiient __ ::::::::::::::::::::::::::::::::::::::::::: 
~:1~1~~~: g~liL ~;;;~:l~ ~.~~S:~~l~~~r.iee~:r..::; ~~~~nt:::::::::::::::::::::::::::::::::::: 
~~WO';~lta9i~~!f~~~~~~:~:r;:a~J::,~i~I.~~~~~.~~.t~~~~::::::::::::::::::::::::::::::::::::: 

MisceUomous: 
N.vada County, Calif.: Water for hydraulic mining, Black Rock placer mining district •••••.•.•.. 

C.ntral California Coast: 
Flood <outrol and irrigation: 

Santa Barbara and San Luis Ohlspo Counties, Calif.: Irrigation and flood control In Santa Maria 
Valley; dam and reservoir on Cuyama River and main canals. 

Irrigation: 
Monterey County. Calif.: Storage on the Salinas River system for Irrigation. recharging of under· 

ground water supplies, and power. 
San Benito County, Calif.: Supplemental water supply for Hollister irrigation district. Involving 

construction of 3 dams, 2 canals, and spreading grounds for underground percolation; the Pacheco 
project covers part of this plan. 

Pollution: 
King City, Calif.: Outfall sewer and partial sewage treatment ••••••••••••••••••••••••••••••••••••• 
Pacific Grove. and Santa Marla, Calif.: Sewer systems •••• _ ••••••••••••••••••••••••••••••••••••••• 

Southern California Coast: 

Dra~:g~~d, Calif.: Drainage district no. 3. Drainage to remove alkaline salts ••••••••••••••••••••••••• 
Flood tonlrol: 

Orange County. Calif.: Flood control and water conservation •••••••••••••••••••••••••••••••••••••. 

Irri~'::'O'ljlegO County, Calif.: Fallhrook irrigation district. water ~UPPlY from San LuIs Rey River for 
Irrigation of 5.000 acres. 

Ventnra County. Calif.: Conservation of waste water of Santa Clara River for irrigation and re
charging underground basin. 

NflI)igation: 
San Diego Harbor. Calif.: Dredging ••••••••••••••••••••••••••••••••••••• •••••••••••• •••••••••••••• 

POllt:~la, Calif.: Sewer system and sewage traatm.nt plant •••..••••••••••••••••••••••••..•••••••••• 
San Diego, Calif.: Outfall sewer and 2 sewage treatment plants •••••••••••••••••••••••••••••••••••• 
San Jacinto, Calif.: Sewers alld partial sewage traatmeJOlt •••••••••.•••.•••••••• , ................... . 
Sunset Beech sanitary district. Calif.: Sew.rs and parl1alsewage treatment.. ••••••••••••••••••••••• 

1,500,000 Do. 

30, 000 Plans incomplete. 
235,000 

4, 000, 000 Preliminary plans completed. Cost given Is for 
IIrst 2 yaars. Additional need.d to compl.t •• 
$8,000,000. 

300,000 
360,000 

3,000,000 

325,000 

Plans completed. 
Do. 

Preliminary plans completed. Cost glv.n Is for 
first 2 yaars. Additional need.d to complete, 
$7,000,000. 

Plans under way. 

45, 000 Survey complet.d. 
140,000 Do. 

100.000 
20,000 
32,000 

316,000 
50,000 
10,000 

249.000 

1.500,000 

1,000,000 

500,000 

Preliminary plans completed. 
Do. 

~~r~~&'~fa:'·completed. 
Do. 
Do. 

Plans under way. 

Preliminary engineering work completed. Cost 
given is for first 2 yaars. AdditIOnal needed 
to complete, $2,500,000. 

Plans Incomplete. Cost given is for first 2 years. 
Additional need.d to complet., $1,700,000. 

Plans incompl.te. Cost given is for first 2 yaars. 
Additional needed to complete, $800,000. 

20, 000 Preliminary plans completed. 
SO, 000 Plans incomplete. 

318, 000 Preliminary plans completed. 

16, 500, 000 Anthorized by Congress. 

250, 000 Preliminary plans completed. Cost given Is for 
first 2 yaars. Additional n.eded to complete. 
$536,000. 

1, 000, 000 Investigation und.r way. Cost given Is for' first 
2 yean. Additional needed to complete. 
$2,200,000-

4,184, 000 Survey completed. 

271, 000 Plans completed. 
500,000 Preliminary plans completed. 
20,000 Do. 
60.000 Do. 



co 

"" 

PACIFIC NORTHWEST 
SCALE OF MILES 

25 :.Iii 1\0 I.", LEGEND 
Cia.. _______________ • 

Drainoge IIosin Bonndary ________ "'''' 

w.ter Planning Ilistri<t _______ _ 

~_'-______ .SrodIProje<t __________ • 

Am.SaIII1,Dralaage __ ---- __ Gill 
Am.Srudy.lrrigntion _____ ----Nil 
Am. Srody. W.ter Snpply __ -- ---83 
Bos,u Wide Srody. Erooion __ __ __ ® 
IIosin Wide Srudy. Irrigation _________ ® 
Butn Wide Brody. Pollution __ ~ __ ® 
'Bu\n Wide Srudy. \Y .... e.pply _______ § 
CoWltrnctiO. Proje<t ________ .. ~ 

W .... Supply Cor Stock Reiowg in SIJlIke Ri .... Bui •• 

C'OO.lructiOD Projed: ________ • 

Projecl'8 ,howu iDclude ollly thOle mad! 
(or immediate constructiou. 

l>imict' Wide 8rudl or E6ect 01 Foml Cover OD Sbwm l'lolr. 

'Srudy of SpeWlling AreoIs thronghou' the Columbia RiVet BuIu. 

I 
I 

e __ 

N A nON AL RESOURCES !'OMMITTEE 
WATER RESOl'RC'ES C'OlIMITTEE 

DRAINAGE BASIN STlTDY -
SALT LAKE CITY 



PACIFIC NORTHWEST 

The Pacific ~orthwest dis~rict comprises all drainage 
areas of the Umted States trIbutary to the Pacific Ocean 
north o~ Smith River near the California-Oregon line. 
The regIonal water problems of the district are differ
entiated by natural and cultural conditions. West of 
the Cascades, precipitation is heavy on the mountain 
slopes and adequate for various crops on the lowlands 
irrigation is chiefly supplemental in type, floods are fre~ 
quent along many streams, navigation is important and 
tied intimately to ocean shipping, and thE} population 
of the lowlands is relatively dense. East of the Cas-

. cades, precipitation in most places is very light, irriga
tion is indispensable to successful agriculture in many 
localities, floods are less frequent, navigation is unim
portant, and the population of most of the area is 
sparse. Both west and east of the mountains, natural 
conditions are favorable for the development of large 
amounts of water power. 

The most pressing problem at present in relation to 
power is the development, through stimulation of 
power-consuming industries and otherwise, of markets 
for the output of projects now under construction, par
ticularly those at Grand Coulee and Bonneville. The 
proposal to add greatly to the height of the dam under 
construction at Grand Coulee is intended not only to 
increase the output of power, but also to promote irri
gation and in so doing create a market for power. 
Some of the power made available by the higher dam 
could be used to pump water to irrigate ultimately 
1,200,000 acres of fertile land above the proposed res
ervoir and otherwise to serve settlers on the land re
claimed. The long-term relationships of the High Dam 
should receive further study. 

The dams at Grand Coulee and Bonneville are the 
uppermost and lowermost members of a system of 10 
dams by which it is proposed to utilize ultimately 92 
percent of the 1,300-foot fall of the Columbia River in 
its 750-mile course from the Canadian border to the 
sea for power plants with an aggregate installed 
capacity of more than 10,000,000 horsepower. The 

objective challenges admiration, but construction of 
additional units of the system should not get out of 
step with the regional requirements for power. The 
system of dams proposed would provide, with asso
ciated channel improvements, for seagoing ships to 
The Dalles, 190 miles inland, and for modern barges 
to Priest Rapids, 400'miles inland. Decades undoubt
edly will pass before the development of the Columbia 
River for power, irrigation, and navigation is com
pleted. 

Some irrigation projects now in operation east of 
the Cascades suffer at times from serious shortages of 
water. This is particularly true in southern Idaho, 
where there is much need for supplemental supplies. 
A comprehensive investigation is recommended to de
termine all practicable sources from which the water 
tliat is needed may be obtained. 

Some 24 short streams west of the Cascades are sub
ject to floods that cause damages averaging approxi
mately $1,000,000 annually to lowland property. Flood 
control, involving erosion control, is the outstanding 
water need of the Puget Sound area. Large amounts 
of cheap hydroelectric power are being developed, par
ticularly by Seattle on the Skagit River. It is impor
tant that the coastal power programs be harmonized 
with those at Grand Coulee and Bonneville in the 
interest of economical marketing. 

The Corps of Engineers is conducting a comprehen
sive investigation of the entire Willamette drainage in 
Oregon. It is expected that the resulting program will 
provide for several large upstream reservoirs that will 
afford much-needed flood protection, improve the 
navigability of the Willamette to Eugene, improve the 
quality of river water by dilution, and develop inci
dental hydroelectric power. Sewage and industrial 
treatment plants at Portland and other communities 
should not, however, await completion of the integrated 
plan. Drainage of about three-quarters of a million 
acres in the valley by progressive step development also 
is desirable. 
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Pacific Northwest Project List 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

I. InV88lle8110n ProJecta 
Columbia River (general problems): 

Irrigalion: Big Blackfoot Valley: Reconnaissance survey for irrlgation _______________________________________ _ 
Bitterroot Valley: Reconnaissance survey of water supply for irrigation ___________________________ _ 

f~~~:.,'!~~~:!r=::::::::: ~~::~ho:nw~~!~:6i~lt~fnir~~~j!~~~::::::::::::::::::::::::::::::: Missoula Valley: Reconnaissance survey of water supply for Irrigation ____________________________ _ 
Upper Flathesd Basin: Recolissance survey of water supply for irrigation ______________________ _ 

Pollution: Stream-pollution studies thro out basin ________________________________________________________ _ 

Recreation and wildlife: Fishery survey of streams and spawning areas throughout haslD-_. __ ._ •• ______________ ._. ____ • ____ _ 
Water ... pplp: . Oregon: Municipal water supply InvestigatioD-_____ ••• __ ._. __ •• __ • _______________ •• ____________ • __ 
Mi.cellaneouo: Forest cover-Stream flow studles ____________________ ._._._ .. __ • _____ .. __________________________ _ 

Oregon: Irrigability classification of project lands ____________________________________ .. ____________ _ 
Washington: Preliminary surveys of likely demonstration areas for soil and water conservation __ __ Washington and Idaho: Silt load measurements __ .. _ .. _ .. ________________ .. ______ .. ____ " .. _______ _ 

Snake: . 
I"igation: 

Clearwater River Basin in Idaho: Study and surveys to determine the irrigation possibllitllJS _____ _ 
Salmon River and tributaries in Idaho: Study and survey to determine tbe irrigation possibilities __ 

Snake River Basin in Oregon: Study and surveys of the irrigation and drainage conditions_ .. __ .. _ 
Snake River Basin In Oregon: Classification of project lands for irrigation ___ ... _ .. _____ .. ___ ...... _ 

Pollution: Snake River Basin: Study of stream pollution_ .. ______________ .. _________ ...... _ .. _ .. ______ .. ____ _ 
Recrealion and wildlife: 

Snake River Basin: Fishery survey of streams and spawnlne areas throughout basln. _____________ _ 
Water ... pplp: 

Snake River Basin In Oregon: Study of municipal water supply ____________________________ • ____ .. 
Study of water supply and storage including trans-mountein diversions_ .. ___________________ .... _ 

Miorellanto ... : Snake River Basin: River-utilization surveys _____ .. _____________________________________________ __ 
Snake River Basin: Study of the data obtelned by a geological and geophysical survey ___________ _ 

Upper Columbia: 
Irrigalion: 

Columbia Basin project, Washington: Classification of irrigahle lands for best use of water made 
available by Grand Coulee Dam. 

Flathead County, Mont.: Investigation of Hungry Horse Reservoir project .. __ .. ___ .. _ .. _____ .. __ _ 
Lower Columbla-Willamette: 

Pollution: Stream-pollution study ______________ .. ____________________________________________ .. ___ ...... ____ _ 
Recreation and wildlife: 

Puget s~~~~ry survey of streams and spawning areas throughout basin __ ---------.. ---------------------
Pollution: 

Stream-pollution study: Public health and protection to fish life ___________ .. ________ .. ____ .. _____ _ 
Recreation and wildlife: Fishery survey of streams and spawning areas throughout basln ___ .. ____________ • ________________ _ 

MI.cellaneouo: 
Aero map\'1:g ot river channels an~ their drainage areas _____________ .. _ .. _ .. __ .... ______ .. ________ _ 

Oregon !~~~ utll tion surveys: To obt8lD river and reservoir topography __ .. _______________________ .. __ 

Drainagr.: 
Oregon: Study of diking and drainage tor reclamation of marsh lands along coast _______________ .. _ 

Irrigation: 
CI .... iOcation ot irrigable lands: To determine best lands and cull out inferior lands _______________ _ 

PO/lr;:t;:~YS to determine best means of Irrigating 65,500 acres __ .. ________ ........ ___ .. ________________ _ 

Recr~~~1::;,~~n:i~?f::urveys- - - --------.. --.. -----.. ------.. ------.. ------------------.. --------------
Fishery survey of streams and spawning areas throughout basin __________________________________ _ 

Waler lU1!plp: 
MUDlclpal water-lupply investigations: Improve domestic water supply and sewage works ____ .. __ 

Mi,ctllaneOfU: 
River-utilization surveys: To ohtain river and reservoir topography _ .. ___________________________ _ 

Washin~~~~~t~ stations: To determine quantities of soil actually eroded _______________________________ _ 

Pollution: Stream-pollution Itudles ________________________________________________________ .... _______ .. ____ __ 
Recreation and wildlife: 
Mi,~~~~~~.:.~vey of streams and spawning areas throughout basln __________________________________ _ 

River-utilization surveys: To obtain river and reservoir topography-------------------------------

Columbia River: 
2. Construction Projects 

Drainag.: . 
Levee Improvements, with drainage at some points to reclaim land subject to overflow ot Columbia 

River or its backwaters from Bonneville to the sea at 4 districts near Portland, at districts I, 3, 4, 
and Skamokawa, Upper Gray and Day Rivers In Wahklakum County at Deer Island, Prescott, 
Westland, and Sauvie Island and along Cowlitz, Longview, Wallicut, and Lewis Rivers In Wash
ington and Oregon. 

Irrigation and power: 
Grand Coulee Dam, Columbia Basin project, west of Spokane, Wash.: High dam for !rrlgatlon 

storage reservoir and power plant. 

NOJIigation: 
Columbia River, Orel. and Wash.: Navigation channel from Cellle to Umatilla __ .. _____________ __ 

St. Helens Channel: Dredge 3O-toot channel, Columbia River to St. Helens _______________________ _ 
Youngs Bay and River, Oreg.: Dredge IG-Ioot channel, Columbia River to Havens Island ________ _ 

A~a"igation and power: 
Bonneville Dam, Columbia River, Oreg. and Wash.: Navigation and power dam _________________ _ 

$10,000 
20,000 
60,000 

100,000 
50,000 
30,000 

120,000 

50,000 

16,000 

475,000 
60,000 
4,000 

63,000 

30,000 
50,000 Necessary for construction of project under Gronp 

B. 
100,000 
15,000 

69,000 

11,000 

4,000 
300,000 

15.000 
186,000 

500,000 

150,000 

50. 000 

17,000 

120,000 

50,000 

30,000 
43,000 

ao.OOO 
13,000 
25,000 

10,000 

30,000 

8,000 

20.000 
169,000 

24,000 

25,000 

15,000 

5,521,000 

40,000,000 

287,000 

50,000 
5,000 

5,650,000 

Continuation of present studies. 

Plans completed by U. S. Geological Survey. 

Sum needed to complete. 

Plans not made. 

No plans; begin Immediately. 
Do. 

Planl completed. 

Begin Immediately. 

Plan, completed. 

Sum needed to completa. Sketch plans completed 
and detailed plans in preparation lor some 
projects. 

Under construction. Cost given Is for next 2 years. 
Additional needed to complete, $84,250,000-
Total cost $180,000,000. Construction will cover 
a period of years. 

Cost given Is (or next 2 years. Additional needed 
to complete, $450,000. Surveys completed. 
Authorized by Congress. 

Surveys completed. Authorized by Congress. 
Surveys completed. 

Work in progress. Amount shown needed for com
pletibn of dam and initial appurtenances. Total 
cost is $45,06Ii,700. 
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Pacific Northwest Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

Columbia River-Continued. 
2. Construction Projects-Continned 

Water .uppIU: , 
Id::'~?~~at:I~:;:~~~gton: Reservoirs, springs, and wells on the public range and nationai 

Snake: 
I"lgaiion: 

Arco. Idaho: Diversion dam on Big Lost River __________________ _ 
Asbton, Idabo: Squirrel Meadows storage reservoir for irri tion bi"i--i.--------------------------
Cu~ter County. Salmnn River Drainag, Idaho: Challis i~gation ca:~ iiai,rovenieiiti-----------
Driggs. Teton County. Idaho: Storage on Teton River for irrigation -----------
Emmett, Idaho: Diversion CIIIl8l tor Black Canyon irrigation district:::::::::::::::::::::::::::::: 
Fort Hall, Idaho: Indian reservation Irrigation project ____________________________________________ _ 

Pollution: 

~~\~:i~t:~.~~':!~=T:,~~rl"i'!~t::::::::::::::::::------------. ------------------ .----------
Grangeville Idabo: Sewa e trestrEent lant ------------------------------------------

wa!!~~;J~~: ~~':;es~~~~~~!~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
New PIY,mouth, ~daho: Water snpply system ____________________________________________________ _ 
S~~~s~n~II:'T!;f:'~::~:grri~~~ment of supplemental water supply by well drilling, for stock 
Snake River Basin, Idaho, Oregon, and Washington: Development of water supply for stock raising Twin Falls, Idaho: Storage for water supply _____________________________________________________ : 

Upper Columbia: 
Drainage: 

Latah Creek. nellr Spokane, Wash.: Drainage Improvements to prevent staguant pools ___________ _ 
I"i~t~~:::'a near TOllpenisb, Wash.: Improvements to drainage system _______________________________ _ 

Flathead irrigation project, Lake Sanders, Missoula, Mont.: Complete Indian reservation irriga
tion project, pumping, storage, and draina~e. 

Inchelium City, Wash.: Diversion dam for storage In Twin Lakes to irrigate Indian lands _______ _ 
Nespelem River, Nespelem, Wash.: Complete diversion and dam for irrigation storage in Owhi 

Lake. 
Nevada Creek, Powell County, Mont.: Irrigation dam and reservoir for supplementsl water ______ _ 
Race Track Creek, Powell County, Mont.: Irrigation dam and reservoir for supplemental water __ _ Wapato, Wash.: Complete irrigation project ______________________________________________________ _ 

West Fort Bitterroot. Ravalli County. Mont.: Irrigation dam and reservoir for supplemental water_ 
Wheeler Dam, near Wenatchee, Wash.: Raise dam to increase irrigation storage __________________ _ 

Irrigation and power: Roza project, near Yakima, Wash.: Irrigation canal and power plant ______________________________ _ 
Poilu/ion: . ' 

Coeur d' Alene City, Idaho: Improve existing sewer system _______________________________________ _ 
Spokane. Wash,: Additions to sewer system and sewage treatment plant _________________________ _ 
Wapato City, Wash.: Sewage treatment plant ____________________________________________________ _ 

Recreation and wildlift: 
Fish screens and ladders on existing Federal irrigation projects throughout basin ____________________ _ 

Wat .... uppIU: 
Kennewick. Wash.: Improvements and extensions to water system _______________________________ _ 
Spokane. Wash.: Instelll.800 horsepower pumping plant for city supply _________________________ _ 
Twisp, Wasb,: Water system ________________________________________________ ----------------------
Whitestone City, Wash.: Water system, including repalrs to irrigation system ____________________ _ 

Middle Columbia: 
Flood co'lll,ol: . Pendleton, Oreg.: Flood channel Improvements in Umatilla RIver ___ : ____________________________ _ 

I"igVJ~r'::;. Springs Indian Reservation, near Mitchell. Wheeler County, and near Bend and Sisters, 
Deschutes County, Oreg.: Irrigation and stock watering dams. 

Pollution and water IttpplV: Dayton. Wash.: Sewer system and sewage treatment plan!. ______________________________________ _ 
Wal ... ",pply: Dayton. Wash.: Improvements to water system __________________________________________________ _ 

White Salmon, Wasb.: Reconstruct water system ________________________________________________ _ 

Lower Columbia-Willamette: 

FIOO~~rr!';~ite River Basin: Bank protection and clearing llood channels on Willamette River and 
tributaries. 

POII~':::;~rton. Oreg.: Outfall sewer and sewage treatment plant ______________________________________ " 
Oladsone, Ore~.: Intercepting sewer and sewage treatment plant ________________ . ________________ _ 
Milwaukee, Molalla, Oregon City, and West Linn, Oreg.: Sewer system extenSlons and sewage 

O~:~mC'i~;;~~~,: Intercepting sewer and se,!age treatment plant, ___________ ,-----------,-------
Portland. Oreg.: Sewage treatment plants and lDterceptor sewers to Improve Willamette RIver ___ _ 
Salem, Oreg.: Intercepting sewer and primary sewage treatment plant ____________________________ _ 

Puget Sound: 
Flo°trc;:d'~~untain Reservoir on White River for lIood control of White and Puyallup River _________ _ 

llklU!it River cut-otT channeL _________________________ ~-----------------------.--------------------1 Taooma, Wa~h.: Channel improvement of Puyallup Rlver _______________________________________ _ 

Floottfr.::,r~!::._;:her~f;:,~:channel for lIood lind erosion controL _______________________________________ _ 

Fl""t~:~o~':.':g.~~.~~:~~ basin for lIood relief and navigation ______________________________________ _ 

NaD~rlion:ia Harhor: Widen entrance channel __ ~--------,-------c--------------------------------------
T~J:a Harbor, Hylehos Waterway: DredglDg turnmg hasm and channel _______________________ _ 

$222,000 

55,000 
200,000 
44,000 

1,050,000 
2,500,000 

150;000 

128,000 
49,000 
57,000 

800,000 

273,000 
97,000 
11,000 
11,000 
32,000 

40,000 
113,000 

Can he started at once. N .. ded to arrest decUne 
of herds and spotted overgrazing. 

Sketch plans completed. 

Survey not completed. 
. Investigations completed. 
Under construction. Cost given Is for next 2 years. 

Additional needed to complete, $1,300,000. 
Preliminary plans in progress. Cost given II for 

Orst 2 years. Additional needed to complete, 
$235,000. 

Sketch plans completed. 
Preliminary plans completed. 
Plans completed. 
Under construction. Cost given is for next 2 years. 

Additional needed to oomplete main canals and 
laterals, $300,000. 

Sketch plans completed. 
Plans completed. 
Preliminary plans completed. 

Do. 
Sketch plans completed. 

Plans completed. 
General plans completed. 

258,000 Do. 
144,000 Sketch plans completed. 

81,000 
87,000 

1,000, 000 

35,000 
24,000 

248,000 
254, 000 
350,000 

450, 000 
21,000 

11, 500, (KM) 

69,000 
909,000 
22,000 

345,000 

31,000 
330,000 
36.000 
37,000 

200.000 

78,000 

50.000 

Plans oompleted. 
Do. 

Detail plans in preparation. Cost given is for Orst 2 
years. Additional needed to complete, $1.096,000. 

Under construction. 
Sum needed to complete. Total cost $216,000. 

Preliminary plans made. Cost given i. for Orst 2 
ye.'Il'S. Arlditional neerled to complete, $750,000. 

Plans completed. 

Sum needed to complete. Total cost $15,000,000. 

Plans completed. 
Do. 

Do. 
Do. 
Do. 
Do. 

Detail plans in preparation. 

Surveys oompleted only for Warm Springs Indian 
Reservation. 

35,000 Plans completed. 
90,000 Do. 

2, 430, 000 Detailed plans in preparation 8uthorilOd by 
Congrass. 

79,000 
35.000 

450,000 

106,000 
9,575,000 

360,000 

Preliminary plans made. 
Do. 

Do. 
Only preliminary plans made. 
Preliminary plans made. 

3,205,000 Detailed plans in preparation. Jncludes estimated 
cost a!land. 

4, 798, 000 Do. 
I, 555, 000 Do. 

261,000 Detailed plans in preparation. 

10. 000 Surveys oompleted. 

98,000 Do. 
112.000 Do. 
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Pacific Northwest Project List-Continued 

Drainage basin and project description I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

2. Construction Projects-Continued 
Puget Sound-Continued. 

Pollution: 
Bellingham, Wash.: New outfall sewer and sewer system additions ••••••••••••••••••••••••••••.••. 
Bremerton, Wash.: Extension 01 sewer system •••••.•••.•••••••.•••••••••••• __ •• __ • __ •••••••••••••• 
Seattie, Wash.: Oregon and Henderson Street sewer system and sewage treatment plant .•• __ •••••• 
Tacoma, Wash.: Trunk sewers and sewage treatment plant ••••••••••••••••••••••••••••••.•.••••••• 

Water I1J,pplp: , 
King Connty, water district, 49\ Domestic waterworks system •••••••••••••••••••••.••••••..••••••• 

Oregon Coast: 
Irrigation: 

Medlord, Oreg.: Diversion dam lor Rogue River Valley •••••••••••••••••.•••.•.•.•...•....•••••••• 
Talent City, Oreg.: Line irrigation water tunnel •..••••••••••••••• __ ••••.•.••••••••• __ •. __ ....••••• 

Navigation: 
Reeelsport, Oreg.: Extension 01 south jetty, Umpqua Rlver ••••••• __ •••••.•...•......••••• , •••••••• 

Pollution: 
Roseburg, Oreg.: Sewer system and sewage treatment •••. __ •• __ •.•.•.••••• __ ••••• __ •••••.•.•••.••• 

Washington Coast: 
Navigation: 

Grays Harbor, Wash.: Reconstruction 01 harbor entrance jetties .••••.•.•••••••••••.•.••••••••••••• 
Port Gamble, Wash.: Deepen entrance to bay •....••.•••.•••••••••••••••••••.•.••••••••••••••••••• 

$103,000 
174,000 
000,000 
631,000 

126,000 

25,000 
10,000 

Plans completed. 
Do. 
Do. 
Do. 

Do. 

Right 01 way acquired; no plans made. 
No plans required. 

600,000 Authorized by Congress. Survey and plans com· 
pleted. 

86,000 Plans completed. 

3,155,000 Work und.r way. Sum needed to complete. 
20,000 Surveys completed. 
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Columbia River: 
NafJigation: 

Columbia River: Dredge 27·loot channel Vancouver to Bonneville __ . __ ......••. __ .. __ ..•... __ ..•.. 
Elokomin Slough: Dredge 10·loot channel to Columbia River lor navigation ______ . __ .• __ ••• ______ . 
Vancouver, Wash.: Extension 01 lower turning basin ••••••••. __ .. __ .....••... ____ .••.•••...... : ... 

Snake River: ' 
Drainage: 

Caldwell, Idaho: Drainage system in drainage district no. 6 ...•.•••• __ •.• __ ... ____ •• ____ • __ ••• __ . __ 
1rrigalion: 

Boise County, Idaho: Jerusalem Valley Dam and reservoir on Porter Creek •••••.•.• ____ ••.••••• __ 
Dutte County, Idaho: Bypass Irrigation canal on Big Lost River ••••••• __ •••••••••••••.••.•••.••• 
Council. Idabo: Lost Valley Dam and storage reservoir •.••••.•••.••••..•. ____ .••.•••.••• ____ .•.... 
EI~ln, Drag.: Diversion dam __ •...••••.. __ .•........•.•...............•.•.•.•...•.•.• __ ..••......•• 
Gooding County, Idaho: Irrigation storage reservoir on Clover Creek .•. __ •••.•••••••••. __ . __ .•.. __ 
Leadore, Salmon River Drainage, Idabo: Texas Creek dam for Irrigation •.......••.•......••..•••• 
Lincoln County,Idabo: Bypass canal on Big Wood River •••••••••••••••••• __ •••••••••••••• __ • __ • 
Lewiston, Idabo: Replacements to existing irri~ation system __ •••••••••••••••••••.•••..••.••••••••. 
Picabo, Idaho: Irrigation storage reservoir on Silver Creek __ •• __ •••.••• ____ •••••••••••• __ • __ •• __ ••. 
Roseberry, Idabo: Additional irrigation storage in Boulder Lake reservoir •••..••... __ .... __ ..••••. 
Rupert).,Idabo: Diversion canal to the Salmon t~ct .•.••••••.•• ~ •••.•••••••••••••••••••••••••••••••. 
Teton <Jounty, Wyo.: Up~er ~lide Lake ~eservOlr lor Teton Irrigation project __ .•.. __ .. __ ........•. 
Valley County, Idaho: ImgatlOn storage lD Upper Payette Lake ••••• __ •• __ •••••••••••• __ .• __ ••••. 

~!'1iin~r~~~.;J~r:,oid?~e:,r g~:~~'fr'r~~~i~~o~:~~r:rL~~erM~iiii;iCreek:::::::::::::::::::: 
Washington County, Idaho: Irrigation storage reservoir on Upper Manns Creek .••••..•...•...•.•. 

Irrigation and power: 
Baker, Oreg.: Storage reservoir on Powder River for irrigation and power __ .•• __ ••.••••••••••.•.... 

Rttreation and wildlife: 
Idaho, Oregon, 'Washington, and Wyoming: Fisb screens and ladders lor Snake River Basin at 

Federal projects for protection of fisb life. 
Waler .uppIV: 

La Grande, Oreg.: Improvements to water supply system ••••...••..............•.•••••.•......•.. 
Ontario, Oreg.: Imcrovements to ~a?,r supply system •. ____ •••.• __ .•• __ •• ____ •••••• __ ••••••••••••• 
Teton, Idabo: Rep aooments to eXlstmg water supply system .. __ ...... __ • __ ..••....•••...•..•...•• 

Upper Columbia: 
Irrlgalion: 

Columbia Basin project: Irrigation works •.••• __ •• __ •••••••.•• __ •• __ •• __ ••••••••• __ • __ •• __ ••••••••• 

Kootenai Creek project, Ravalli County, Mont.: Irrigation storage dams ••••• __ •••••• __ •••.•.••... 
Post Falls, Idabo: Improvement to irrigation system, pumps, and canals .••... __ •...•...•..••..•.•. 
Swamp Creek, SRnders County, Mont.: Irrigation storage dam lor supplemental water ••• ____ •• __ . 
Talley Lake project, Flatbead County, Mont.: Irrigation dam, canal, and tunneL •••.•••.••...•.. 

Irrigation and water .uppIV: 
Rattlesnake Creek near Missoula, Mont.: Irrigation storage dams, and city water supply .... __ ••••. 

Pollution: 
RllensbuU!, Wash.: Sewage treatment plant ••••••••••••••••••.••••••••••.••••..•.•.•.•.......•••.. 
Prosser, ash.: Sewage treatment plant •. ____ •.•••... __ .••••••.••••••• __ ••••••••••• __ ••••••••••••• 

Wa;:;'0r.:':;l~~' Wash.: Sewage treatment plant .••••••• -- •••••••••••••• --•..•.....•....•..••.•••.•••.• 

Kennewick, Wa..b.: Water puriOcaUon plant. •••••••.•••••••••••••.•••• __ •••••••••••••••••• __ ••••• 
Pasco, Wash.: Water purlftcation plant, ... __ .••••• __ .••••••••••••••••••••••••••••••••••.•.•••••.••• 
Sandpoint, Idabo: Improvements to city water system .••. ____ .•..••.••••••••••••.•••••••••••••••• 

Middle Columbia: . 
Flood eontrol.· 

Mill Crook near Walla Walla, Wash.: Construction fiood control works,lncludlng storage and fiood 
channel Improvements. 

Touchet River, near Dayton, Wash.: Channel improvements ••••.••••••••••••• __ •.••••••••••• __ •• 
Irrlga'i ... : 

Madras, Oreg.: Canal and dam for Irrigation 01 Deschutes north district ••••••••••••••••••••••••••• 

PrinevllJe, Ore~.: Improvements to existing Ocboc. Irrigation system •••••••••••••••••••••••••••••. 
Warm Springs Indian Reservation: Addition to Irrigation works ••••• __ ..••••••••••••••••..•• __ . __ . 

Reertatloll and wildlife: 
Oregon and W ashin~ton: Fish ladders and screens at dams and Irrigation ditches to prevent destruc

tion 01 fish lIIe at Federal projects on tributaries In middle Columbia Basin. 

Wal~h·8Ut':.W~, Oreg.: City water system •••••••••••••••••••• __ ••••••••••••••••••••••••.•.••.•••• __ • __ 
Lower Columbia·Willamette: 

Wal ...... ppIV: 
Maplewood water district, Multnomah County, Oreg.: Reconstruction 01 waterworks system ••••• 

$2, 380, 000 
16,000 
22,000 

131,000 

35,000 
96,000 
20.000 
18,000 
66,000 

189,000 
39,000 

160.000 
206,000 
24,000 
61,000 
10,000 

186,000 
25,000 

100,000 
101,000 

3.665.000 

355,000 

194.000 
94,000 
48. 000 

1,000,000 

36,000 
100.000 
fio,ooo 

600, 000 

22,000 

80.000 
20,000 
30.000 

30.000 
40.000 
86,000 

1,794.000 

22,000 

3, 000. 000 

85,000 
50,000 

125,000 

551,000 .,' . 
22.000 

Survey completed. 
Do. 
Do. 

Sketch plans completed. 

Preliminary plans completed. 

Sketch plans completed. 
No plans. 
Detail plans In preparation. 
Sketcb plans completed 
Preliminary plans completed. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Preliminary surveys completed. 

Preliminary plans completed. 
Do. 

Sketcb plans completed. 

Construction mRy require 50 years. Cost ~iven la 
for fl .... t 2 years. Additional needed to complete, 
$196,000,000-

Sketch plans completed. 

Do. 

Detail plans completed. 

Plans completed. 

Surveys completed. Cost given l< lor ftrst 2 years. 
Additional neeeled to complete, $5,000.000. 

Surveys completed. 
Surveys completed. Cost given I.- for nf't 2 years. 

Addition~1 needed to complete. $210.000. 

Estimate is approximate. Survey needed to sup· 
ply accurate information as to location and cost. 

Preliminary plans completed. 

Do. 
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Pacific Northwest Project List-Continued 
---,-----------------------I Estimated cost I Drainage ba.'lin and project description Remarks 

gROUP B-FOR DEFERRED CONSTRUCTION-Continued 

puget Sound: 
Flood <OfItTo/: 

fa\tr:i~b=~~!~ri~~~~:~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::: 
Flood control and araifIGge: 

Skagit County drainage district no. I?: Flood control and drainage __ • _______________________ • ____ _ 
Wot ...... pplp: 

Aldarwood Manor, Wasb.: Extension of water distribution system _______________________________ _ 
Oregon coast: 

Irrlgatl",,: Beaver Creek. Oreg.: Dam for IrrigatiOD. _________________________________________________________ _ 
lackson County, Oreg.: Line Eastside Canal, Talent irrigation district. and main canal ____________ _ 

Pollution: lacksonville, Oreg.: Sewer system _________________________________________________________________ _ 
W., ...... pplp: Bay City, Oreg.: Water supply system ___________________________________________________________ _ 

~~~'lo~~"5~eg':,aWa::~':,"ppiysYstem:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Toledo, Oreg.: Water supply system ____________ • _____________________________________ -----------.-
Washington coast: 

W.t ....... pplr: Centralia, Wash.: Pumps for domestic water supply system ______________________________________ _ 
Willapa Valley, Wash.: Diversion dam on Stringer Creek and water main extensloD. ___________ ---

$23.000 
26. 000 Plans completed. 
53.000 Do. 

107.000 Do. 

102,000 Do. 

425. 000 Preliminary plaos completed. 
125,000 

24,000 

40.000 
35,000 
26,000 

130,000 

176.000 Plans completed. 
69,000 



METHOD OF STUDY 

A large portion of the work in the field was carried 
out through the State planning organizations working 
in conjunction with field officers of interested Federal 
and State agencies. In many States, the State plan
ning boards appointe~ sp,cial committees on wa~r re
sources. State planmng consultants, State engmeers, 
State health officers, State geologists, municipal engi
neers, and numerous other officials participated in or
ganizing basic materials for the use of the Regional 
Water Consultants. 

The following Federal agencies participated in the 
study: 

Bureau of Agricultural Engineering 
Bureau of Biological Survey 
Bureau of Fisheries 
Bureau of Mines 
Bureau of Reclamation 
Corps of Engineers 
Division of Grazing 
Federal Emergency Administration of Public 

Works 
Federal Power Commission 
Forest Service 
International Boundary Commission, American 

Section 
International Joint Commission 
National Park Service 
Office of Indian Affairs 
Soil Conservation Service 
Tennessee Valley Authority 
United States Geological Survey 
United States Public Health Service 
Works Progress Administration 

All of these supplied data for the preparation of the 
consultants' reports. Many of them contributed gen
erously in technical assistance in the review of con
sultants' reports. The Water Resources Committee is 
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indebted especially to the Bureau of Reclamation for 
assistance furnished by the Denver office of the Bureau; 
to the Public Health Service for loan of personnel from 
the Office of Stream Pollution Investigations at Cin
cinnati; to the Public Works Administration for tech
nical assistance in the Washington office; and to the 
Corps of Engineers for personnel detailed from the 
office of the Mississippi River Commission at Vicksburg. 

The subcommittee of the Water Resources Committee 
which reviewed the individual basin reports was as
sisted by O. L. Hooper of the Federal Power Commis
sion, C. S. Jarvis of the Soil Conservation Service, and 
Capts. Thomas Stanley and William W. Wanamaker 
of the Corps of Engineers, each of whom represented 
'committee members at various times. 

The study was handled as part of the National Re
sources Committee administration under Charles 'V. 
Eliot 2d, executive officer, and Harold Merrill, assistant 
executive officer. Cooperation of State planning boards 
and their staffs, financed from the National Resources 
Committee and from State and Works Progress Admin
istration project funds, was organized under the direc
tion of Robert H. Randall, consultant on State planning. 
The facilities of the Information and Publication Divi
sion, under Lloyd George, editor, and Martin E. Jans
son, his assistant, were utilized. Charles P. Dake was 
in charge of administrative arrangements, Charles 
Faunce supervised the drafting, and Ethel F. Fealy 
supervised the stenographic work. The special ar
rangements for temporary personnel and office space 
were facilitated through the cooperation of the Office of 
the Secretary of the Interior. The U. S. Geological + 

Survey aided in the drafting of maps. 

Clerical and stenographic assistance for the regional 
water consultants was contributed in part through State 
planning board projects financed through the Works 
Progress Administration. 
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1. MAINE RIVERS 

The water problem of chief importance at present 
in the Maine river basins is the abatement of stream 
pollution in the interest of sanitation and to preserve 
the recreational assets of the State. Problems of less 
immediate importance i~clude the extension of water 
supplies for domestic And industrial purposes, im
provement in the navigation facilities and flood con
trol. Consideration should also be given to the 
orderly development of water power and storage in 
the several basins. 

General Description 
This region includes all of Maine and the small por

tion of New Hampshire containing the headwaters 
of rivers which have their outlets along the Maine 
coast. The principal streams are the Androscoggin, 
Kennebec, Penobscot, and St. John Rivers; lesser 
streams are the St. Croix, Machias, Union, Presump
scot, Kennebunk, Saco, and Salmon Falls (Piscataqua) 
Rivers. The St. John and St. Croix Rivers are inter
national and the Androscoggin, Saco, and Salmon 
Falls Rivers are interstate streams. 

The headwaters of the rivers lie in mountainous re
gions which are heavily wooded, particularly in the 
northern areas. The central and southern portions 
are hilly, but the altitudes are moderate. The rivers, 
with their many falls and rapids, are important 
sources of water power, developed and potential. 

The total area of the region is about 34,900 square 
miles, of which 32,600 square miles are in Maine and 
2,300 square miles in New Hampshire. Forest growth, 
covering more than 70 percent of the area, is located 
principally in the upper or northern, two-thirds of the 
drainage basins. The water area is more than 1,460 
square miles, provided by 1,400 rivers and 2,200 ponds 
and lakes. 

The population of the basin is in excess of 900,000, 
the largest portion of which is in the southern part. 
Many square miles of the nort.hern area are unin
habited wild lands. The population density reaches a 
maximum of 160 per square mile in the lower Andro
scoggin Basin and falls to 30 in thel Penobscot Basin. 
The urban population ranges from 9 percent of the 
total in the St. John Basin to 60 percent in the Andro-
scoggin Basin. . • 

The principal commercial centers are Portland: 
Bangor, and Augusta, Maine; and Portsmouth, N. H.; 
the larger industrial cities are Saco, Biddeford, Lewis
ton and Rumford, Maine, and Berlin, N. H. Bath is 
important for its ship building and Rockland and 
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Eastport are centers of fishing; Bar Harbor and 
Poland Springs are prominent among the many 
recreational communities. 

The leading industries and commercial enterprises 
are lumbering, pulp and paper manufacture, textiles 
ship building, agriculture, fisheries, and public utili~ 
ties. Recreational enterprises occupy a prominent place 
in ,the list of economic assets in the State, producing a 
revenue of nearly 100 million dollars annually. 

The annual rainfall is adequate, being well distrib
uted throughout the year. It ranges from about 44 
inches in the southern portion along the coast to about 
35 inches in the northern section, averaging about 42 
inches. The annual run-off averages around 20 inches. 
The average temperature for the year is about 42°. 
The. growing season is short and cool; the winters are 
long and severe. 

Liberal expenditures by the Federal Government 
in dredging and maintaining greater depths and 
straighter channels, together with modern navigation 
aids, have made possible reasonably safe passage along 
an otherwise dangerous coast .. 

Recommended Plan 
Oontrol of river pollution is needed to protect the 

natural recreational as£ets of this region. 
For the most part, the rivers are large in relation to 

the moderate-sized cities in their drainage basins and, 
in general, the amount of water available for dilution 
of sewage has been sufficient to prevent the development 
of extensive nuisances. However, there are places 
where the concentration of pollution has reached or 
nearly reached objectionable limits, and there is imme
diate need for the construction of treatment works at 
some of the larger communities. 

The pollution problem becomes serious when munic
ipal sewage is combined with industrial wastes, par
ticularly from the manufacture of paper and pulp. 
There are numerous large paper and pulp mills and 
also textile mills and other waste-producing plants sit
ua'ted along most of the principal rivers. Because of 
the divided responsibility for the maintenance of sat
isfactory sanitary conditions along these rivers, abate
ment and control of pollution become difficult of at
tainment. Practicable methods of treatment of wastes 
by the industries, particularly those manufacturing 
pulp and paper, have not yet been developed. Further
more, the cost of constructing and operating disposal 
works may handicap many industries in competition 
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with similar industries which can cheaply dispose of 
their wastes. . 

Of the larger rivers in this region, the Androscoggin 
presents the most serious pollution problems. With 
about 20 percent of its watershed in New Hampshire, 
where considerable quantities of sewage and of indus
trial waste enter the river, the problem calls for co
operative action by Maine and New Hampshire. 
Using as a basis the results of joint studies made in 
1930 on this and the other principal rivers of Maine 
by a committee of paper manufacturers and the State 
department of health, an investigation of the Andro
scoggin pollution problem should be made to formu
late a program of river sanitation. This investigation 
should be of sufficient scope to include the evaluation 
of the effects of pollution, the determination of tenta
tive rational limits of pollution, the formulation of 
appropriate methods of control, and the consideration 
of suitable legislation. The results of such an investi
gation would serve as a guide for all future anti-pollu
tion measures on this river and! also would furnish a 
model for later studies on other important rivers in 
this region. 

Following the studies of the Androscoggin River, it 
would be desirable to undertake a State-wide survey of 
rivers, lakes and coastal waters primarily for the pur
pose of determining the effect of pollution on recrea
tional developments. Using as a starting point the 
studies made in 1930 and the results of the intensive 
investigations of the Androscoggin River, a long range 
program of pollution abatement and control could then 
be prepared for the State as a whole. 

Unless the proposed comprehensive investigation of 
the Androscoggin River proceeds at once, specific 
studies of sewage disposal problems at Berlin and 
Gorham, N. H., and Lewiston and Auburn, Maine, 
should be undertaken. There are a number of other 
important municipal sewerage and sewage-disposal 
projects in this region for which the needs are evident 
at the present time. Among these are Old Orchard, 
Portland, Sanford, Winthrop, and Bangor, Maine. 
The proposed State-wide. survey of rivers and coastal 
waters would probably show that similar facilities are 
needed in many other communities in this region. 

Water-8upply needs are confined chiefly to extensions 
and improvements of existing works and are for the 
most part of local significance only. The present 
sources of supply in the basin are adequate to meet 
requirements and the development of new. sources 
either from surface or underground waters IS not at 
present a problem. The protectio~ of ~dust~ial.water 
supplies against excessive pol~utIOn IS a sIgn?ficant 
problem in the area, as the qualIty of such supplIes has 
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an important bearing upon the successful operation of 
many large industries. 

Navigation.-With few exceptions, the present 
facilities for the accommodation of vessels are ade
quate. Improvements to navigation are needed in 
Corea Harbor. 

Flood control had not been considered a serious 
problem prior to the flood of March 1936. Until then 
no floods had occurred on the Maine rivers causing 
damages in excess of $500,000. In the "308" reports of 
the Corps of Engineers for these rivers no flood-con
trol projects were recommended, on the ground that 
the cost of such projects would far exceed the bene
fits. The modification of existing power storage reser
voirs to provide for flood storage did not appear 
justifiable. 

The floods of March 1936 were far great.er than any 
before experienced and the damages will be found to 
be several times the previous damages, although, as yet, 
the total amount of the recent damages on the rivers 
has not been compiled. This compilation is being 
made by the Corps of Engineers, which is also making 
a thorough reinvestigation of the problem. 

Water power in excess of 1,000,000 horsepower is 
available on the rivers for economical development. 
Of this approximately 670,000 hp. is now utilized. 

Investigations of the undeveloped power and storage 
in Maine were made in 1918 by the Public Utilities 
Commission of Maine, and in 1920 by the Maine Water 
Power Commission. These investigations served as a 
basis for the reports of the Corps of Engineers on the 
navigable streams. Of the many sites investigated, 48 
were selected as being feasible for economic develop
ment when markets warrant. 

There is opportunity for excellent regulation of the 
rivers due to the large number of ponds and lakes in 
the region. More than 50 natural and artificial reser
voirs are now used for storage with a total capacity of 
approximately 4,700,000 acre-feet. 

Although there is no present demand for the con
struction of these projects, it is desirable, in view of 
the fact that the basic reports on these developments 
were made nearly 20 years ago, that a comprehensive 
investigation be made for power and storage develop
ments and their effect oil recreation, stream flow, and 
pollution control. 

The Passamaquoddy tidal power project is at East
port, Maine, on the international boundary. Construc
tion was started in 1935 and stopped in 1936 due to lack 
of Congressional appropriations. Because of various 
relevant engineering and economic problems and be
cause of the international aspects of the undertaking, 
additional studies should be made before the project 
is carried to completion. 
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Maine Rivers Project List 

Remarks 
Map I' key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

8 

(I> 

Passamaquoddy, Eastport, Maine: Investigation and negotiation of international construction costs 
and market aspects of proposed tidal power development. 

Maine: Study of power and stcra~e projects on the Androscoggin (15), Kennebec (13), Machias (9), 
Penobscot (6), Saco (31), St. CroIX (5), St. John (I), and Union (10) Rivers. 

19 Engineering i!,ves~igation ~f stream pollution, covering both industrial and domestic wastes, in 
Androscoggm RIver, MalDs Bnd New Hampshire. 

Study of all o~her rivers in Ma!nB as well as coastal waters for pollution controL __________________ ~ 
34 Portland, Moone: Study of sarutary conditions in Portland Back Bay dlstrict _____________________ _ 

~~ ~~~1lrJ~rr::n"::e ::e~~r.n;s~~~a~!r~~~t~~~-~_~,_~_~i_~~:::::::::::::::::::::::::::::::::::::::::: 
43 Sanford, Maine: Extensions to sewer system, new pumping station and treatment plant __________ _ 

(I) 

!') 
(:~ 
st 
48 
44 

(I> 

(I> 

(I) 
25 

(I) 

II) I) 
I) 

Portland (34) and South Portland (35), Maine: Extensions tc sewer systems _______________________ _ 

~~~::M~3~.r~~~~~'l.nWOr. g~):iI~·:xt~::i~': ~~s~:.:.-sy.-t.iii.:::::::::::::::::::::::::::::: 
~::'t1~J~t~'t:e~~~i.~':i~J~~o ~':!.~~u~rgr;~;:::.~~-~~~~~:.:~:~::_:::::::::::::::::::::::: 
~~~~g~n_';f·:a~:~,~~~~~~~!:;~~~w .. t.iisupiiiy-sysiems:::::::::::::::::::::::::::::::::: 
Auburn (30), Augusta (21), Bath (28), Kennebunkport (40), Lewiston (29), Wells (41), and York (46), 

Maine: Extensions and imlirovements to w8ter .. sup~y systems. . 
B'1f.!:o~r(~~b1.!\~}~~t.,:~~~r~r: ~:~r~;~:s~ (42), Old Orchard (37), Rockland (27), and 
Ashland (4), Fort Fairfield (3), and Mount DesertI.Iand (22), Maine: Sewer .ystem"-______________ _ 

~~~:f~>.rM~~;e~~~dm>g::J~~ra!(Wi,N.-.-H:;-aiidLewisiOii(29i;Miiiii'-'-Siiwagii-iieiit:-
ment piants. ' 

Wilton (14) and Winthrop (20)! Maine: Sewer systems ____ ._----------------------------------------Ashland (4) and Eagle Lake (210 Maille: New water supphes ______________________________________ _ 
Eliot (47). Mount Desert Island (22), and South Paris (18), Maine: Extensions to water-supply 

systems. 

$100. 000 Contingent upon international cooperation. 

200,000 

25,000 Survey tc develop comprehensive plan and costs 
for abatement of pollution. 

40.000 
5,000 
5,000 

126,000 
1.000,000 

1,068,000 
185,000 
75,000 

330,000 
2,088,000 

40,000 
287,000 
648,000 

227,000 

201,000 

"Preliminary study made. 
Preliminary plans made and some construction 

already started. 
Preliminary studies made. 

Do. 

Plans made. 
Preliminary study made. 
Preliminary studies made. 

Do. 

44,000 Authorized by Congress. 
800,000 Construction to await completion of Androscoggin 

120,000 
River pollution study. 

65,000 Preliminary studies made. 
201,000 Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

'Map key number shown following name of river or community. 

$202,000 Plans and surveys made. 
100,000 Construction should await completion of study. 
235,000 Preliminary study made. 
226,000 Do. 



2. MERRIMACK 

Water problems of the Merrimack Basin, which in
cludes part of the important White Mountains recrea
tional area, are of two types. One involves abatement 
of pollution of the basin's water; the other, conserva
tion by storage for additional utilization of the 
streams and for flood control. . 

Stream pollution has reached the point at which 
sewaO'e and industrial wastes combine to constitute a 
gross"" nuisance along the lower river. In other sec
tions it causes serious menace in one of the more at
tractive vacation 'areas of New ;England. 

A storage reservoir system, properly integrated, 
would decrease the pollution menace by increasing the 
low flow of the streams, would facilitate additional 
power production, and would ameliorate flood condi
tions. In addition, however, plans should be made at 
once to reduce the amount of sewage and wastes enter
ing the streams, particularly in Massachusetts. 

General Description 
The Merrimack Basin comprises an area of approxi

mately 5,000 square miles, with about 3,800 square 
miles in New Hampshire and 1,200 square miles in 
Massachusetts. The main river is formed at Franklin, 
N. H., by the confluence of the Pemigewasset and Win
nepesaukee Rivers. Its principal tributaries are the 
Contoocook, Piscataquog, Suncook, and Souhegan 
Rivers, whose drainage areas lie wholly in New Hamp
shire; the Nashua River, whose area is mostly in Massa
chusetts; and the Concord River, which is wholly 
within Massachusetts. 

The rugged hills and mountains in this area gener
'lIly have a cover of second- and third-growth forests. 
Dairying, poultry raising, fruit growing, and small 
farming are the principal agricultural activities. Lum
bering has declined and is confined to cuttings under 
Federal and Stl:\.te supervision at the northern end of 
the basin. In the northern section, recreation activities 
support an important industry. 

The total basin population of 811,000 includes about 
247000 in New Hampshire and 564,000 in Massa-, . . 
chusetts. l\Iore than nine-tenths of the populatIon IS 

urban and about three-quarters of the total is in thIS 
southern industrialized area. The principal industrial 
centers are along the main river and include the Massa
chusetts cities of Lowell, 100,000; Lawrence, 85,000; 
Haverhill, 49,000; and the New Hampshire cities of 
Manchester, 77,000; Nashua, 31,000; and Concord, 
25,000. Fitchburg, Mass., on the Nashua River, has a. 
population of 41,000. Textile manufacturing is the 
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principal industry in Manchester, Lowell, and Law
rence. Shoe manufacturing and miscellaneous lines 
are active throughout the lower half of the basin. 

Power generation on the river has a long history. 
Lowell and Lawrence, where there are extensive canal 
systems, were the pioneers. Lake 1Vinnepesaukee, in 
New Hampshire, with a. water surface of 72 square 
miles and 160,300 acre-feet of storage, is the principal 
water body in the basin and serves for power storage, 
flood control, and recreational purposes. 

Recommended Plan 
Reservoir sites of sufficient capacity are available 

upon the various tributaries to provide for reasonable 
flood control, for power use, and for other advantages, 
although the complex pollution problem will make 
additional works necessary. 

Water-power studies involving search for reservoir 
sites have been made in detail on the Pemigewasset, 
Suncook, and Blackwater Rivers by the State of New 
Hampshire and they are under consideration by the 
Water Resources Board of that State. Preliminary 
studies, without surveys, have been made as a part of 
this investigation for several other reservoir sites. The 
Corps of Engineers "308" Report gave no conclusive 
data in this respect. 

From the information now available, nine reservoirs 
with a. total capacity of about 620,000 acre-feet, con
trolling, together with present available storage chiefly 
on Winnepesaukee River, about 70 percent of the area 
above Franklin, can be constructed for about 
$18,000,000. 

The determination of the final plan in detail must 
a.wait further investigations which are now under way 
by the Corps of Engineers. A system of reservoirs is 
recommended for immediate construction following the 
completion of current investigations. 

The Merrimack River for many years has been 
highly developed for wat.er power, with upward of 
200,000 J:lOrsepower. The main river below the junc
tion of the Pemigewasset and Winnepesaukee Rivers 
has a total fall of about 250 feet, of which 168 feet is 
developed. One site of 25 feet head remains. There 

~ are both developed and undeveloped heads on the vari
ous tributaries. 

Opportunities for substantial further development ~f 
water-power sites in connection with proposed reservoIr 
sites are found on the Pemigewasset River, the Contoo
cook River and its tributaries, and on Souhegan River. 
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Flood control.-Until the flood of March 1936 flood 
damages in the Merrimack Valley had not been' note
worthy. A ~o.od in 1927 caused damages aggregating 
perhaps a millIon dollars above Franklin, but was not 
seriously damaging on the lower river. 

The flood of March 1936 caused damages totaling 
about $15,000,000, with about $7,000,000 in New Hamp
shire. Damage in Massachusetts was confined prin
cipally to Lowell, Lawrence, and Haverhill. Of the 
total damages, about 40 percent was to highways and 
bridges. 

Basic data for studies of flood frequency and dam
age on the Merrimack are inadequate. From the re
sults of several different analyses, however, it ap
pears that perhaps $8,000,000 to $16,000,000 is war
ranted for the construction of reservoirs for flood .pro
tection alone. As in the case of the Connecticut 
River Basin, the desirable procedure is to operate the 
reservoirs primarily for power, and at the same time to 
provide flood protection. 

Pollution problems here are as pressing as any in 
New England. The situation is particularly acute 
along the main stem of the river in Massachusetts. 
Here, the river is used as the source of water supply 
for the city of Lawrence after purification by sand 
filters and chlorination. It is also used by a consider
able number of the industries in the valley. How
ever, the river receives untreated sewage and large 
volumes of industrial wastes from the cities of Lowell, 
Lawrence, and Haverhill and a number of smaller 
cities and towns scattered from Chelmsford, above 
Lowell, to the mouth of the river at Newburyport. 

The worst conditions, from a sanitation standpoint, 
are found in the vicinity of Haverhill, where the com
bined effects of sewage brought down from the up
stream cities result in a gross nuisance at times. Under 
the direction of the Massachusetts State Department of 
Public Health investigations of the sanitary condition 
of the lower Merrimack were made in 1908 and again 
in 1923. As a result of the studies in 1923 a trunk 
sewer was recommended from a point above Lowell to 
the mouth of the river with an outfall in deep water in 
Newburyport harbor. The works recommended by 
the health department were estimated to cost about 
$10,000,000. This project has been discussed from time 
to time since 1923 but no definite action has been taken. , . . 
It seems evident now that disposal by dIlutlOn at sea 
will be opposed by communities in the vicinity of the 
mouth of the river and that primary-treatment works 
involving a construction cost of several million ~olla:s 
will be required even if the trunk-sewer proJect IS 
undertaken. 

For several reasons it is desirable that a new investi-
gation be made of this pollu~io~ ~roblem.. As an alter
native to the trunk sewer, mdIvIdual dIsposal plants 
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at the principal cities in the valley were considered in 
1923, but they were rejected chiefly because the cost of 
such works would have been greater than that of 
the trunk-sewer. If a treatment plant is necessary 
even with the trunk-sewer project, the balance, so far 
as cost is concerned, might be swung the other way. 
The growth of population in the valley has been con
siderably less than predicted in 1923. This will require 
a revision of the basic data upon which the recommen
dations for a trunk sewer were based. Another ele
ment which should now be considered is the effect of 
proposed flood-control reservoirs in the upper basin 
on the general problem of pollution of the main stem 
of the river. 

On the upper Merrimack, the cities of Nashua, 
Manchester, and Concord, with an aggregate popula
tion of about 133,500, now dispose of untreated sewage 
in the river. While the sanitary conditions of the 
river in Massachusetts are not seriously affected by 
the lack of upstream treatment facilities, investiga
tions to determine the effect of the sewage and wastes 
discharged at these New Hampshire cities should be 
undertaken within the next few years and plans should 
be made for the abatement of any unsatisfactory con
ditions disclosed. Since the immediate problem is the 
improvement of the lower river in Massachusetts, the 
New Hampshire cities should not be' expected to con
struct treatment works, except for their own protec
tion, until there is definite assurance that in Massa
chusetts local conditions will be rectified. 

Most of the tributaries of the Merrimack River 
receive pollution in one form or another. On the 
Nashua River the problem is chiefly one of disposal of 
industrial wastes. Data on the sanitary conditions 
on this river are now being assembled by the Works 
'Progress Administration. Using these data, further 
studies should be undertaken in the near future. These 
studies should be directed toward the development 
of a general plan and program for the improvement 
of the river. 

Improvements in sanitary conditions are also needed 
on the Concord River, particularly in the vicinity 
of Lowell. In New Hampshire the Contoocook River 
has been studied comprehensively and general plans 
developed for sanitation. In general, sewage treat
ment facilities in the upper basin are required chiefly 
to preserve the unusual recreational advantages of 
this section, which is one of the most popular summer 
playgrounds in New England. 

A considerable number of the towns and villages 
in the Merrimack Basin are without publil} sewer sys
tems. Some of the systems now in use, moreover, 
should be improved and extended. In general, the 
construction of new sewer systems and extensions of 
existing systems are problems for the individual com-
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munities. The benefits of such works are local for the 
most part. 

Public water supplies in the region are, on the whole, 
reasonably adequa~ Except in a few places, 
water of good qualIty can be readily obtained from 
upland surface sources or from wells. Filtration is 
not generally necessary except for improving the phys
ical characteristics of the water. There are a few 
cities, especially in Massachusetts, where either the 
protection of the quality of the supplies or the develop
ment of supplementary sources will require improve
ments. Lawrence, which takes its supply from the 
Merrimack River, should be provided with adequate 
purification facilities immediately. 

Scattered over the basin are numerous small com
munitions where public water supplies are entirely 
lacking. Construction of new supplies for the princi
pal villages probably is justified from the standpoint 
of protection of health and property. 

Mapi key 
no. 

Project 

N Ulliigation is confined to the tidal portion of the 
Merrimack River from the mouth to Haverhill a , 
distance of 20 miles. Commerce is chiefly in coal 
and petroleum products. It is declining rapidly due 
to the limited channel depth and the competition of 
motor and rail transportation from deep water ter
minals. However, no further improvements seem 
justifiable at this time. 

Merrimack Project List 

I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

37 N~~&a., ~::r.=u~WI~::."tlon of investigation of problem of sewage disposal of towns and iniumles $15,000 

25,000 
600,000 
470.000 
93,000 
25,000 

31 
30 
29 
13 
6 

24 
36 
40 
57 
35 
48 
56 
46 
4 <.) 

(.) 

~errimack:iver: lOllu~onstudy from Massacbusettsllne to mouth _____________________________ _ 

M=.':.·M::;:W!t:~~gp\';.::::mn.;:-:3£~r'.!~iOiL::-:::::::::::::: __ :::::::::::::::~~~~:::::-Hooksett, N. H.: Waterworkssystem _____________________________________________________________ : 

Franklin. N. H.: Dike around water fIltratiQll plant-----------------------------------------------Merrimack Valley: Reservoir system for 1Iood control and stream regulation ___________________ _ 
Lowell. Mass.: Additions to water supply and filtration plan!.. __________________________________ ::: 
Lunenburg. Mass.: Water supply system _________________________________________________________ _ 
Westboro. Mass.: Sewage treatment system for Lyman School for Boys and State HospitaL------Tewksbury. Mass.: Extensions to sewer system ___________________________________________________ _ 
Lancaster. Mass.: Extension of sewage treatment system at State Industrial School for Girls _____ _ Holden. Mass.: Sewer system _____________________________________________________________________ _ 
Conoord. Mass.: Water treatment plant ___________________________________________________________ _ 
Laconia. N. truent plant __________________________________________________ -_______ _ 

Antrim (16). Be (17). Contoooook (9). East Jaffrey (26). Henniker (11). Hillsboro (12). 
Peterboro (18). er (8). N. H.: Sewer systems and treatment plants. 

Andover (33). Clinton (52). Fitchburg (39). Framingham (58). and Laominster (49). Mass.: Exten
sions to water systems. 

(.) Franklin (6), Manchester (14). Nashua (25). and Pembroko (15). N. H.: Extensions to sewer systems_ 29 Methuen. Mass.: Extensions to sewer sY"tem __________________________________________ . _______ ----
43 Middlesex County. Mss •. : Swamp drainage for mosquito coutrol and to Improve sanitatioD. ______ _ 
34 Merrimack Valley communities In Massachusetts: Sewage disposal facmties for communities 

between Stat~ line ani mouth of river. 
(.) 

(I) 

23 
<.> 
<.> 

Concord (10), Manchester (14). and Nashua (25). N. H.: Intercepting sewers and ,,"wage treatment 

B~~~~' (45). Bolton (53), Harvard (42), Holden (56). Lancaster (43), Prlneeton (50). Rutland (51). 
Tewksbury (35). and W".tminster (3§). Mass.: Water supplies. extensions, and improvements. naverhill, M .... : Water supply extension anll improvement ______________________________________ _ 

Amher.t (19). Belmont (5). Bradford (7). Franklin CO). Hollis (28), Kingston (2\). New Ipswich (27). 
Piaistow (22), and Rttmney (1), N. H.: Water supplies, extensions, and Improvements. 

Derry (20). Meredith (2) and Wolleboro (3). N, H.: Sewer systems and/or sewage treatment ______ _ 

11,250,000 
651,000 
150,000 
83,000 

100,000 
7';,000 

125,000 
60,000 

400.000 
344, 000 

663,000 

105,000 
45.000 

170,000 
15.000,000 

4.301,000 

500,000 

200.000 
400.000 

416,000 

To be madp prior to oon.truction project. 
Preliminary plans made. 

Do, 
Do. 
Do. 

Cost estimate rough and preliminary. 
Preliminary plans made. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Preliminary study made. 
Preliminary studies made. 

Preliminary plans made. 

Do. 
Do. 

Preliminary studies made. 
Should await completion of study project. Cost 

estimate Is rough and preliminary. 
Cost estimate rough and preliminary. 

Do. 

Do. 
Do. 

Cost ... timate is rough and preliminary. 

GROUP B-FOR DEFERRED CONSTRUCTION 

<.) Ayer (Fort Devens) (41). Billerica (44), Conco~d (46), :f!:udson (54). Marlborough (55). Maynard 
(47). and North Andover (32), Mass.: ExtensIOns and .mprovement. to water ~upplY s~tems. 

Ayer (41). Billerica (44), and North Andover (32), Mass.: Sewer system extensIOns and IDlprove
ments . 

• Map key number shown following community name. 

$765,000 Cost estimates rougb and preliminary. 

386,000 Do. 



3. EASTERN MASSACHUSETTS 

Needs of the eastern Massachusetts basins for the 
utilization of their water resources are: first, the control 
of serious pollution in the rivers and along the beaches 
of this densely populated region; second, the deepen
ing and protection of nu4terous important harbors and 
channels for navigation; third, additions or improve
ments to existing water-supply works; and fourth, the 
improvement of water facilities for recreational use. 
Important recreational benefits will accompany many 
of the projects recommended to fill other needs. 

General Description 
This coastal region comprises several sub-basins 

draining generally into Massachusetts Bay on the east 
and into Buzzards Bay on the south. The area, 2,330 ' 
square miles, covers most of the eastern end of the 
State or about 30 percent of its surface. The princi
pal streams are the Ipswich, Mystic, Charles, Nepon
set, 'Weymouth Fore, and Weymouth Back Rivers. 

To the north and west of Boston there are low 
undulating hills. Southward the topography is gently 
rolling with occasional areas nearly flat. Although 
the region is not primarily agricultural, it contains 
much fertile land which is cultivated as truck gardens 
and small farms. In the southeast a considerable 
acreage is devoted to cranberries. The average an
nual rainfall is about 42 inches, well distributed 
throughout the year. 

The population is about 2,485,000, of which at least 
90 percent is in cities or villages. The northern por
tion is highly industrialized with a wide variety of 
manufacturing. Greater Boston is the fifth largest 
metropolis in the United States, a major port, and a 
leading center of commerce. Other cities in the basin 
of more than 100,000 population are Lynn, New Bed
ford, Cambridge, and Somerville. 

Recommended Plan 
Pollution of the rivers by sewage and industrial 

wastes is serious. New and additional sewer systems 
or treatment plants are recommended for construction 
or study. Many of the excellent beaches need protec
tion from sewage contamination. 

In the territory draining into Boston Harbor and 
Quincy Bay, including the Mystic, Charles, and Ne
ponset River valleys, many of the intercepting and 
trunk sewers are now inadequate for the increased 
population. In some of the outlying areas of the Bos
ton metropolitan district there are towns of consider
able size without sewer systems. Relief trunk sewers 
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must be constructed in many places to reduce the vol
ume of sewage which now overflows into the rivers 
and tidal estuaries and along the water front of the 
harbor and bay. 

Disposal of sewage by long outfall sewers into the 
waters of Boston Harbor without treatment other than 
coa,rse screening and dilution is not wholly satisfac
tory, ahd eventually works will have to be constructed 
for more nearly complete treatment. An immediate 
purpose of most of the construction planned for the 
Boston district is to make the waters clean enough for 
recreational use. Boston Harbor and nearby waters 
are used extensively by large numbers of people for 
bathing and boating. For this thickly populated area 
every reasonable measure should be taken to protect 
such ,excellent recreational opportunities from impair
ment by contamination. 

The cities of Salem, Peabody, Beverly, and Danvers 
are served by jointly operated sewer systems. The 
waters of Salem and Beverly harbors are objection
able at times, owing chiefly to industrial wastes carried 
by an outfall sewer into them, with damage to 
bathing facilities along the Beverly shore. The 
North River has become decidedly offensive through 
the discharge at Salem of industrial wastes, chiefly 
from tanneries in Salem and Peabody. 

The movement of population from urban to sub
urban areas has not been accompanied in various in
stances by extensions of sewer facilities. In conse'
quence, a number of towns need sewer extensions to 
prevent further contamination of the water resources. 

Except for districts within reach of the Boston 
and Salem collection works, problems of pollution 
abatement must, in general, be solved independently by 
each community. Most of the communities are rela
tively small, however, with little serious conflict of 
interest pertaining to the pollution of rivers and 
coastal waters. In many places an engineering study 
is needed to determine the requirements and to specify 
a method by which the waters may be protected. 

Navigation im'fYl'ovements, by dredging of channels 
and anchorages, are needed in various harbors 
for the safer passage 'and better accommodation of 
ocean and coastwise ships, fishing vessels, and pleas
ure craft. The main ship channel for Boston is being 
deep'ened to 40 feet, and other improvements are being 
made, in connection with an existing project of the 
Corps of Engineers. 
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A project to provide safe passage for the increas
ing traffic through the Cape Cod Canal between 
Buzzards Bay and Cape Cod Bay has been under way 
since 1933. 

Harbor improvements by channel deepening are 
needed at Lynn, at Weymouth Fore River, at Wey
mouth Back River, and at Edgartown Harbor on 
Martha's Vineyard. 

The importance of boating in these waters is indi
cated by the existence of more than 80 yacht clubs 
along the shore. Shallow harbor depths and tidal 
fluctuations limit the utilization of remarkable op
portunities for such recreation. Approach channels 
should be deepened and widened, and anchorages 
dredged to permit increased use of the harbors. 

The Department of Public Works of Massachusetts 
is considering the improvement of the Merrimack 
River for commercial and recreational purposes by a 
canal from the mouth of the Merrimack southward 
back of Plum Island and Castle Neck to the Essex 
River. This waterway would afford a safe passage for 
pleasure craft and fishing boats between the many 
harbors along the north shore of Massachusetts. 

Sea walls, jetties, and other protective works are 
needed along the south shore of Massachusetts Bay 
and on Cape Cod and Buzzards Bay. From Boston 
Harbor southward most of the shore line is sandy and 
subject to continuous erosion by waves and wind. 
Cape Cod is especially vulnerable to these forces. 

Water supply requirements of the area involve 
principally the extension or improvement of existing 
works to meet growing demands for water of better 
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quality. Sources of supply are in general adequate 
for present needs. Many communities should increase 
the capacity of their distribution systems and storage 
facilities, chiefly for fire protection. In a few places 
purification works are needed to improve the quality 
of existing supplies. Studies should be made of po
tential sources of supply for some of the smaller towns 
not now equipped with public water systems. 

Boston and a number of its suburbs obtain their 
water supply from impounding reservoirs on the Sud
bury and Nashua Rivers, tributaries of the Merrimack. 
New supplies are now being developed in the Connecti
cut River Basin. Under present conditions the water 
from the Nashua River and also from the new sources 
to the west must pass through reservoirs of the older 
system. Investigations are being made to determine 
the feasibility of bypassing these reservoirs with pres
sure tunnels, holding the reservoirs for standby or 
emergency service. This would safeguard the quality 
of the water and might eventually release the older 
reservoirs for recreational or other purposes. 

Drainage is needed to eliminate mosquito-breeding 
places in the swamps of the city of Boston and in 
fresh-water and salt-water marshes bordering on the 
Neponset River. . 

Recreation on the numerous lakes, ponds, rivers, and 
beaches is limited somewhat by pollution, although 
there are as yet few places where conditions are so 
bad that bathing is actually unsafe. It would be the 
part of wisdom to safeguard by every practicable 
means the remarkable recreational opportunities with 
which the region is endowed. 

Eastern Massachusetts Project List 

Map/ key 
no. 

Project Remarks I Estimatecl cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

12 Boston, Mass.: To determine a pia!, and program for.relie! trl?-nk sewers and appurtenant works ___ _ 
12 Boston, Mass.: High.pressure servIce mams to outlYIng dlStflcts ••.•....••••••••••..••..•••••.•.... 

~ ~~~~~~¥~~~~~l~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
10 Salem, Mass.: Sewage treatment plant an<1 pumping station additions •.....•••••••........•••••••• 
10 Salem, Mass.: Closed conduit for North R!var ....•••..••••••••• _ ••.•...••••..•.....•••••••.•....•• 
12 Cambridge, Mass.: Water filtration plant '¥'pr~vement •••••• ······ •••••• ·•····•· ••• ······d··ij----
45 Cape Cod Canal, Mass.: Deepening and wldenmg channel from Cape Cod Bay to Buzzar say .• 

12 Boston, Mass.: Dredging and rock removal in main channel in Boston Harbor .................... . 

12 Boston, Mass.: Removal of ledge in channel from '!lain ship channel to drydock at Army base ••... 
12 Saugus Mass.: Sewer system and trunk sewar to olty of Lynn ..•••.••.••••••••..•.••••••••.....•.• 
22 Weymoutb Mass.: Sewar system ..••..•••..•.•.....• _ ............................................ . 
41 Plymouth Mass.: Intercepting sewers and outfall works ..•.•.•.•••••.....•••••••••...•.••••....•• _ 
30 Randolpb: Mass.: Sewer system ........... _ ••..•••....• -••....••••..... ::::::::::::::::::::: :::::: 
68 FBalmoutMh, M .... D·: sdge~ar schaystennme'I'in--w.iym"'ouii,ForeRiver'iromiiliigham Bay to river bridge at 22 oston, ass.. ra mg 

Quincy Point. . bannelin Weymouth Back River ..•...•.••••.•.••...••••....•••..••••.. 
22 ~osto~, .tf"'il'.:J>~~IB~e".Jging and ledge removal in New Bedford and Fairbaven Harbors ..... . 
t~ B:~on e M~.: Extensions to water m~iDs~.------..... ------~--.----~-.-----------~---:::::::::::::: 
4 Rock~rt Mass.: Water supply exten~lOn ........................................... . 

~ N~3i':toYn:~'::'.:: Wa\"ir ~':f'X[y ~~~':i~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

$75,000 
650,000 
200,000 
140,000 
415,000 
150,000 
165, 000 
375,000 
649,000 
165,000 

6,714,000 

1,800.000 

660,000 
750,000 

1,550,000 

~:~ 
100,000 
233,000 

60,000 
142,000 
750,000 
35,000 
25,000 
50,000 

To precede construction project. 
Plans made. 
Preliminary plans made. 

Do. 
Do. 

Preliruinary study made. 
Do. 
Do. 
Do. 

Construction plans made. 
Under construction. Cost given Is for next 2 years. 

Additional needed to complete, $3,100,000. 
Under construction. Cost given Is for next 2 years. 

Additional needed to complete, $1,629,000. 
Preliminary plans made. 
Preliminary plans and cost estimates made. 
PtBns and cost estimates made. 

Do. 
Preliminary study commenced. 
Preliminary plans made. 
Autborized by Congress. 

Do. 
Do. 

Preliminary plans made. 
Do. 
Do. 
Do. 



H 

116 

EASTERN MASSACHUSETTS 
S(,;,UE OF MILE!! 

Cilie<l __ ____________ til 

Wah'r SUllply ____________ • 
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EI'~~iOIl Control __________ -IIHnMIIIR 
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An.'fl Stmly. Polhtliilll __ ________ ® 
Dmin:lgt' Ba",iu Boundary ________ __ 
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Eastern Massachusetts Project List-Continued 

Remarks 
Mapj key 
no. 

Project I Estimated cost I 
GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

(.) Dartmouth (52), Everett (12), Marblehead (9), Quincy (20), Salem (10) Stoughto (32) S 
scott (12), WIDchester (12), and W:rentham (36), Mass.: Extensions to'wate s ppln , te wamp,-

5 Gloucester, Mass.: Reservelr, filtratlon plant, and water mains r u y sys ms. 
37 Fo~boro, Mass.: Exte~sion to water iiUPply system __________ ------------------------------------
20 Qwncy, Mass.: DredgIDg of Town River ------------------------.-------------
1 Study of canBli ... tion project betw:een H8miii;,n-ii:arb;;r-N~-ii.--and-Gj;;uoosie--ir_b-----M---------

12 Lynn, Mass.: Deepenmg channel m Lynn Harbor t, r ar or, BS.'?----
72 Edgartown, Mass.: Dredging channel from Nantuckei-Soun,fiO-c:i •• ji-w,;teroTiiiii.r-barbor--------<.) Barnstable (M), B~wster (50), Chatham (59), Dennis (62) Duxbury (40) Edgartown (72j--j-;iJ--

mouth (68), Harw.ch. (61), Hull (12), Ipswich (2), Marshfield (39) Oak B'lufis (70i Orl""n~ (58)
~ymOuthc'41), Provmcetown (54), Quincy (20), Revere (12), Sandwich (44) Srit"':te (24) So;"th 
p~~~IT~n. 57), Truro (55), Wellfleet (56), Winthrop (12), nnd Ynrmoutb (63), Mass.:' Beach 

(1) B~~~~~ ~~l: ~='i-.~1:'~;, ~~!~ (59), Duxbury (41i), Gloucester (5), Mashpee (65), and 

12 BYn~~' ~":~s~~e of fresh and salt water marshes along Neponset River and at other places 
17 Dover, }Jass: Water supply system ________________________ _ 
12 Boston, Mass.: Sea wall Blong Charles River, Boston Harbor:-:-----------------------------------

(1) Ipswich (2), Rockl.and (38), and Sharon (33). Mass.: Sewer system,;8nd-oo;;.gc:ireatiiient-jiia~t:----
(I) F~irh.ven (50), Hm~ham (23), Holbrook (29), Mattapoisett (49), Medfield (26), Millis (34a), P:;;v:-

meetown (M), and Wareham (17), Mass: Sewer systems. 
(1) Dennis (62)i ~to: (6~ and Sandwich (44), M .... "': Water-rupply systems ______________________ . 

(1\2 ~=:'~43), ~:;.,.:'Wip~"pte:biirn-8i-M8DoiiietP;;iiii"(42r--------------------------------------. 
71 Gay Head, Martha's Vineyard, Mass.: Riprap cIi1Is Blong shore::::::::::::::::::::::::::::::::::: 

$1, 023, 000 Preliminary plans made. 

325,000 
80,000 

550,000 
25,000 

336,000 
21,000 

3,002,000 

850,000 

23r"OOO 

130.000 
210.000 
725,000 

2, 500, OUO 

Do. 
Do. 
Do. 

Authorized by Congress. 
Recommended in report of Chief of Engineers. 
Preliminary surveys under way. 

For purchase of beaches and necesaary adjaccn 1 
property. 

Cost estimate rough and preliminary. 
Preliminary survey made. 
Cost estimate rough and preliminary. 

Do. 

400,060 Do. 
220,000 Preliminary sur\"'eys msde. 
676, 060 Preliminary stndy made. 
336, 000 No plan adopted. 

GROUP B-FOR DEFERRED CONSTRUCTION 

72 
12 
12 

('1 

Edgartown, Mass.: Dredging cbanneL. ___________________________ _ 
Boston, Mass.: RemovBl of ledge in channel to pi,r no. 5 of the CommonweOiihoi"MiiSSBChusettS--
Boston, Mass.: Dredging harbor Blong Atlantic Ave. water front _________________________________ :: 
Boston (12), Chatham (59), Dorchester (12), East Boston (12), Fairhaven (50), Gloucester (5) 
M~chester (8), Marion (48) Marshfield (39), N~ntucket (73), Orient Heights (12), Plymouth (41): 
~~~~n~~:~~~ (12), South Boston (12), TIsbury (69), Truro (55),and Winthrop (12),Mass.: 

24 ~~,::.~iJI:.::J>r!"~~~gs~~::t~l:::~~': ...... :=:::::::::::::::::::::::::::::::::::::::::::::::::::: 
12 Boston, Mass.: Relief sewers and appurtenant works for metropolitan area ________________________ _ 
46 Bourne, Mass.: Water supply system __________________________________________________ ------------
12 Boston, Mass.: Relief sewer for Charles River Valley ______________________________________________ _ 
12 Boston, Mess.: Enlargement of culverts at outlet of Spot Pond and improvement of Spot Pond 

Brook. 
12 Boston, Mass.: Relief and outfall sewers and pumping station improvements for north metropolitan 

district at East Boston and Deer Island. 
12 Boston, Mass.: Reconstruction and .eIief sewer for Alewife Brook section of north metropolitan 

12 
12 
12 
12 
12 
12 
12 
12 
14 

(.) 

<'I 
('1 

district. Malden, Mes. •. : Relief sewer for MBlden River for metropolitan district commission _______________ _ 
Arlington, Mass.: Relief sewer from north metropolitan sewerage district __________________________ _ 
Camhridge, Mass.: Relief sewer and additionBl pumps for metropolitan district commission _______ . 
Charlestown,Mass.:Extension to main discharge sewer system for metropolitan district commission __ 
Boston, Mass.: New reservoir to improve sanitary conditions in Charles River Valley _____________ _ 
Boston, Mass.: Dredging of MystiC River to improve sanitary conditions _________________________ _ 
HolI, Mass.: Sewer system and sewage treatment plant--------------------------------------------

~:3;:~~~~~i>~~~::r:a~:.."-t~~-~~:::::::::::::::::::::::::::::::::::::::::::::::::: 
Arlington (12), Cambridr, (12), Lexington (13), Melrose (12), Reading (11), Revere (12), Somerville 

B~i.:~2~~~~~Jlt3b~~cii,~t(f8~~~M::,~ W9~~°N"':dl:'.!t(I~~N'"0~~~Zl), Quincy (20), 
Stoughton (32), and WBlpole (34), Mass.: Extensions and improvements to sewer Systems. 

Gloucester (5), Lynn (12), Marblehead (9), SBlam (10), and Swampscott (12), Mass.: Extensions to 
sewer and storm drainage systems. 12 Boston, Mass.: Sewage treatment works at the mainoutfBlIs into Boston Harbor _________________ _ 

15 Weston, Mass.: Extensions to waterworks system _________________________________________________ _ 
12 Lyrm, Mass.: New reservoir to supplement present system _______________________________________ _ 

$45, 000 Surveys and plans prepared. 
100,000 Preliminary plans made. 
166, 000 Final check survey needed. 

1,631,000 

350,000 
350,000 

26,000,000 
66,000 

1,000,000 
160,000 

3,970,000 

705,000 

675,000 
290,000 

2,427,000 
420,000 
242,000 

1,075,000 
2, 200,000 

30,000 
35,000 

2,480,000 

2,661,000 

3,623,000 

16, 000. 000 
100, 000 

3, 000.000 

Preliminary plans made. 
Survey and estimates made. 
To be constructed BIter completion of stndy project. 
Preliminary plans ready. Legislation required. 
Construction plans not ready. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Plans partially prepared. 
Do. 

Preliminary plans made, 

Do. 

Do. 

Investigation now under way. 
Preliminary cost estimates made. 
Cost estimate rough and preliminary. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

15 Boston, Mass.: Pressure tunnels to bypass the Sudbury Reservoir of the Boston metropolitan water 

15 B:~~~y~:~etpressure tunnel from Sudbury Reservoir to Weston Reservoir of Boston metropol

IS B!~n~~~~PF::..~~:~e1 from Weston Reservoir to East Boston-Boston metropolitan water 
supply district. 12 Boston, Mass.: Filling in Soutb Bay ___________________________________________________ ------------

• Map key number shown following community name. 

$4, 600, 000 Investigations now under way. 

14, 000. 000 Do. 

21,000.000 Do. 

6, 821, 000 Preliminary estimate. 
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The principal water problem in this area is the 
abatement of stream pollution. Another problem of 
less immediate importance is the control of annual 
spring freshets and infrequent serious floods. Ulti
mately, consideration mtt,t be given to furnishing ad
ditional water supplies for industrial and domestic 
purposes, to the utilization of the remaining power 
sites, and to providing additional facilities for navi
gation in harbors and the tidal sections of rivers. The 
problems are mainly local, and conflicts of use do not 
involve the basins as a whole, partiCUlarly since the 
sources of clean water for domestic and industrial use 
are ample. 

General Description 
The basins under discussion include all of Rhode 

Island, the eastern part of Connecticut, and the south
central portion of Massachusetts. They are drained 
southward through the Thames, Blackstone, and 
Taunton Rivers and several smaller streams into N ar
rangansett and Mount Hope Bays. Their combined 
area is two-thirds as large as Connecticut. 

Undulating hills characterize the greater portion of 
the basins, with highest elevations and greatest rug
gedness in the northwestern part where the land rises 
to an altitude of 1,200 feet along the divide between 
the Thames and Connecticut Valleys. To the east and 
south, the hills gradually diminish in height, finally 
disappearing in the sandy plains of the coastal low
lands, where the lower reaches of the rivers are tidal 
estuaries. 

The population of the basins, approximately 1,500,-
000, is slightly less than that of the entire State of 
Connecticut. One-third of the inhabitants live in the 
Blackstone Valley, another third in the Taunton and 
Thames Valleys, and the remaining third in the minor 
basins. The average density is more than three times 
that of New England as a whole. About three-fourths 
of the people live in cities and towns, for most of which 
recent trends indicate a slow future growth. 

The central portion, lying within the W orcester
Providence-Fall River metropolitan area, is heavily 
industrialized. The natural advantages of abundant 
water power stimulated the early development of tex
tile mills in this area, which has become one ot the 
leading textile centers of the United States. Agricul- _ 
ture is a minor activity, although there is good land, 
particularly in the Blackstone Valley. Agricultural 
activities include subsistence and part-time farming, 
poultry raising, and dairying. The average annual 
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rainfall is about 46 inches and is well distributed 
throughout the year. 

Recommended Plan 
Pollution by domestic sewage and industrial wastes 

from the many thickly settled industrial communities 
ha~ destroyed most of the fish life in the main 
streams as well as in some of the tributaries. The sew
age can be treated by municipal disposal plants, but 
the treatment of industrial wastes is generally a matter 
for each plant to handle in accordance with the par
ticular chemical composition of its wastes. 

In the upper tributaries where the streams are used 
mainly for domestic water supply and recreation, pol
lution is generally under reasonable control, but it is 
important that no new sources of contamination be per
mitted. In the lower river valleys, now chiefly de
voted to industry, the cost of purifying the waters 
appears to be out of proportion to the value. There is 
little or no economic justification at this time for 
attempting to make these waters fit for domestic use 
and recreation. A reasonable program will attempt 
only to prevent such gross pollution as would interfere 
with industrial use of the streams. Along the seacoast, 
however, the recreational areas and shellfish beds have 
values that justify a program of protection against 
bacterial contamination. The conservation of wildlife, 
while not constituting a separate problem, is naturally 
involved in the general plan for pollution control. 

Flood control is desirable, but investigations of the 
principal rivers of these basins by the Corps of En
gineers have indicated that the cost of control reser
voirs would not be warranted by the prospective bene
fits. However, further studies are now under 'Way by 
the Corps of Engineers, and flood control may prove to 
be practicable if combined with various uses of water, 
such as navigation and the regulation of stream ,flow 
for the benefit of power generation and for dilution 
of wastes. Several reservoirs which have been de
stroyed by recent floods might be rebuilt as part of 
such a coordinated plan. In some of the river valleys 
there is need for the reconstruction or removal of struc
tures which obstruct the channel and unnecessarily 
increase the heights of major floods. 

W OJter-power development is outstanding among the 
uses of water in this area. Many natural falls exist, 
the best of which were long ago developed for power 
purposes. Subsequently much of the remaining fall 

"",in the streams has been utilized and only a few sites 
"of importance remain undeveloped. 
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Water supply for both industrial and domestic pur
poses is adequate for practically the entire region. 
Nearly 90 percent of the total population of the area 
is served by organized systems. Supplies for the re
mainder of the population and extensions to the pres
ent systems may be obtained from headwaters in west
ern Rhode Island jtnd eastern Connecticut, or from 
underground watel'S which in most places are of good 
quality. 

Navigation along the ocean front, and in the many 
bays and tidal rivers that indent the shore line of Con
necticut and Rhode Island, is increasing in number and 
size of craft. In consequence, there is a growing need 
for further improvement of channels and ~nchorages. 

Drainage is of little importance. Most of the large 
areas in the basins that formerly were swampy have 
been drained recently to abate the mosquito nuisance. 

Thames.Blackstone.Taunton Project List 

Map/ key 
no. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

on Centf!ll Fa!ls, p!""barland,. East Providence, and Pawtucket, R. I.: Study to determine relative 
ments 01 mdlvldualand dIStrict sewag .. treatment plants. 

30 
18 
17 

(1) 

47 
52 
50 

(I) 
24 
4.5 
25 
49 
13 
41 
38 
57 
66 
61 

(I) 

(1) 
50 

(I) 

Blackstone River Valley: Study 01 sanitation and pollution ___________________________________ _ 
C~~n:~~~~t1!~:!~~ ~~!>.::'arwick (46), and West Warwick (44), R. I.: Study lor sewar system.-
Pawtucket, R. I.: Watar-treatment plant _________________________________________________________ _ 

:.:'r~~ill':;n~"i~:~~ :~~~n~r.?tI~~~O~~S~y~JE:~~~:_~t!~~~_~::::::::::::::::::::: 
East Lyme (64), Groton (65), and Watarlord (68), Conn.: Extensions and improvements towatar. 

supply systems. Swansea, Mass.: Water-supply system ____________________________________________________________ _ 

~~:~!~!~~.~.:;.:.;~~:l.:~:~~~~~l::'~_~t!~~::::::::::::::::::::::::::::::::::::::::::::::::: 
~:~~.!::'~~~a::~:.:J~~{y~;:~'::~~.~1-2:~_~~~_~~~~~~:>.,_~~::_~~~~~~:~~~:~_t~~:::::: Cranston, R. I.: Sewer system and sewag .. treatment plant _______________________________________ _ 
Taunton, M8SS.: Sewage-treatment works __________________________________________________ . _____ _ 
Fall River, Mass.: Intercepting sewers, treatment works, and outfall sewer ________________________ _ 
Webstar, Mass.: Sewage-treatment plant __________________________________________________________ _ 
Willimantic, Conn.: Sewag .. treatment plant extensions ___________________________________________ _ 
Danielson, Conn.: Sewag .. treatment plant extensions _____________________________________________ _ 
NOrwich, Conn.: Sewage-treatment plant extensions ______________________________________________ _ 
New London, Conn.: Sewage treatmenL _________________________________________________________ _ 
Newport, R. I.: Sewer-system extensions and sewag&-disposal improvements ____ .. _________________ _ 
Blackstone (6) East Douglas (11), MUbury (2), Millville (7) and Uxbridge (9), Mass.: Sewer systems 

and sewag .. treatment works. 
North Kingston (52) and South Kingston (59), R. I.: Sewer systems----__________________________ _ Tiverton, R. I.: Sewar system ____________________________________________________________________ _ 
Balti.,.Oocum (55), Jewett City (53), North Grosvenor Dale (16), Stafford Springs (15), Stonington 

(63), and Taftville (68), Conn.: Sewage·treatment works. 
Worcester County, Mass.: Drainage lor mosquito elimination _____________________________________ _ 

Li~~rnf~~~~l;!k!:'::K~~ar~~~~~! fn~~:~i!:"'::~~~l ~=n~~:.~or, Sakonnet 
67 Thames River, Conn.: Deepening channel lor navigation ______________ • __________________________ _ 
48 Fall River Harbor, Mass.: Widening channel lor navigation ______________________________________ _ 
26 Taunton Rivar.l. Mass.: Dredging channel lor navigation ____________________________________ • _____ _ 
29 Central Falls, L'nmberland, East Providence and Pawtucket, R. I.: Intarceptlng sewers and treat-

ment work.. lor these oommunities individnally or as a district. 

$10, 000 Related to oonstruction projects. 

25,000 

10,000 
400,000 

2, 180,000 
325,000 
270,000 

290, 000 
210,000 
85,000 

345,000 
45,000 

4,000,000 
950, 000 

2,500,000 
600,000 
125,000 
135,000 
225,000 
250,000 

2,000,000 
2, 235, 000 

Preliminary study made. 
Preliminary plans made. 
Plans being prepared. 
Preliminary pIans made. 

Do. 
Preliminary study made. 
Preliminary plans mede. 
Preliminary studies made. 
Preliminary study made. 

Do. 
Preliminary plans made and land purcbased. 
Preliminary plans made. 

Do. 
Do. 
Do. 
Do. 

Preliminary study made. 
Preliminary plans made. 
Preliminary studies made. 

300,000 Do. 
100,000 Preliminary studies made. 
600,000 

150,000 
25,000 

820, 000 
65,000 

600,000 
2,000,000 

Dredging is necessary, but no investigations yet 
made. 

Authorized by Congress. 
Do. 
Do. 

Rough estimate. Should await oompletion of 
study project 01 Pawtucket-Central Falls district. 

GROUP B-FOR DEFERRED CONSTRUCTION 

9 Uxbridge, Mass.: Reoonstruction of Rice City Da~----------------------.-------------------------
8 Blackstone, Millville, and Uxbridge, Blackstone River, Mass.: Channel improvement _____________ _ 

80 Newport, R. I.: Additional water supply-----------------------------------------------------------

~ ~';;'::~rY~~·j::::,ttfa)~y~=(46j;and-w;,st-warwick-{44):-ii.-j::-iiiiii"foonstruciiiiii"T 
(I) A~1::;:':c~2)~'E"~~~"(:;~¥.i=~d (21), and Whitman (20), Mass.: Sewar systems and sewage 
67 N~:,~:.r~~~b~~~~~ 8 straight channel to State pier ______________________________________ _ 

I Map key numbar sbawn following oommunity name. 

$200,000 
430,000 

500,000 
100,000 

1,500,000 

1,500,000 

16,000 

Dam weakened by March 1936 flood. 
Allotment lor project made. Start olproJect await· 

ing action of towns involved. 
Further study noodad. 

Do. 
Cost estimate rougb and preliminary. 

Further study needad. 

Surveys completed. 
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THAMES-BLACKSTONE
TAUNTON RIVERS 

SCALE OF MILES 
10 o 10 

H 

19311 

Cities ______________ • 

Water Supply ____________ • 

Pollution Control __ -- -- 7 - - t 
r"-, 

DI,lillngt', Mn181'i1i. Control ________ ~j 

CIUUlllcllmllt'OV(mlent, NIlVi~,tioll ______ ,.-N--

nun 111111 Uftr\'oir. Power ______ --"U> 

Jlmn alltl n~n'oir. Flood Conlnll ______ II:D 
AI'$l Projert Pol1lltion Cnntrol _______ \ .. ~) 

Pell!lotOl'k ____________ --p"": 

Arelll StUlly. PoUlltion __________ "@4 
~1l1 Stmly. Pol1Ulioll ___ ------ [§] 

Unliullge RU!lin BOllndlll'Y ______ -- ---

Proj(>(·tll, Imm(>\liott> JIl\,E'f<tigntioll 01' ('on'ltl'U('\ion Shown in Rl-d 

OI'Oupeci PI~j(l('1A EXl'Wlliult: 10 in Nnmher Omittt>d 
to Avoid COllfu8ion . 

NATIONAL RESOUR(,ES ('OMMITTEE 
WATEIIIIESOURCES COMMITTEE 

DIlAINAm: BASIN STUDY 
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Thames-Blackstone-Taunton Project List-Continued 

Map/ key 
no. 

Project / Estimated cost I 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

3 Sutton, Worcester County, Mass.: Construct penstock between 2 canals and repair canals ___________ _ 
31 Lincoln, R. I.: Construct Buttertly Factory Dam to provide better storage and aid in flood control_ 

32 N ortb Providence. R. I.: Construct Lymansville Pond Dam to replace dam destroyed in March 1936_ 
35 Smithfield, R. I.: Repair Georgiaville Pond Dam and raise height 7feet to increase storage ___________ _ 
36 Glocester, R. I.: Construct new dam to raise water level in Smith and Sayles' Reservoir to that in 

Keach Reservoir. 
2 Millbury, Worcester County, Mass.: Redevelop and combine 2 power sites on Blackstone River ____ _ 

10 Burrilville, R. I.: Construct 2 dams on Round Top River to provide increased storage. ______________ _ 
4- GraftoD, Worcester County, Mass.: RepaircaDal tailrace and install appurtenances atsite ___________ _ 
7 Millville, Worcester County, Mass.: Rebuild dam to utilize power formerly developed at site ____ __ 

62 Westerly, R. I.: Water-works extensions _____________________________________________ -____________ _ 
19 Cumberland, R. I.: Water-tnain extensioDs _______________________________________________________ _ 
66 New London, Conn.: Additions to present water-supply system _________________________________ __ 
58 Thames Valley, Conn.: Industrial wastes disposal and other pollution abatement ________________ __ 

Central Village, Dayville, Hanover, Glargo, Goodyear, Ballville, Mechanicsville, Montville, 
MoosUp, Pomfret, South Coventry, Sterling, Voluntown, and Wauregan, CODD.: Sewer systems 
and sewage-treetment plants. 

37 Pomfret Landing, Conn.: Hydropower development, capacity, 1,277 kilowatts ____________________ _ 

14 Study of power development and water storage at East Bri1l!1leld, Mass., to determine effects and 
advantages to present power users of storage. 

40 Marshfield Hollow. Conn.: Hydropower development, capacity 2,230 kilowatts _____ , ______________ _ 

42 Canterbury, Conn.: Hydropower development, capacity 3,274 kilowatts __________________________ _ 
54 Shetu.ket, Conn.: Hydropower development, capacity 3,999 kilowatts.. ____________ -- -- ---- -- -- ----
39 Chaplin, Conn.: Hydropower development, capacity 1,430 kilowatts ______________________________ _ 

116428-37-9 

$25,000 
90,000 

50,000 
140,000 
195,000 

30,000 
210,000 
25,000 
58,000 

150,000 
200,000 
887,000 
550,000 
453,000 

275,000 

10,000 

531,000 

577, 000 
600,000 
588,000 
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Remarks 

Investigations of storage on Branch River should be 
made first. 

Do. 
Do. 
Do. 

Do. 

Plans not ready. 
Do. 
Do. 

Based on studies made by State water commission. 
Preliminary studies made. 

Studies and estimates made. Furtber stUdies 
needed. 

Preliminary studies and estimates made. De
tailed investigation needed. 

Studies and estimates made. Furtber studies 
needed. 

Do. 
Do. 
Do. 



5. CONNECTICUT-HOUSATONIC 

The outstanding water problem in this area is that 
of stream-flow regulation-on the one hand to reduce 
waste of water and danger of floods and on the other 
hand to increase the quantity of stream flow at low 
water. Abatement of llollution, increased power pro
duction, improved navigation, and better opportunities 
for recreation, are benefits to be obtained through in
creased low-water flow. A comprehensive system of 
storage and control reservoirs is recommended and con
currently with such developments, requisite measures 
to control soil erosion as a means of maintaining their 
capacity. 'Certain projects are listed for immediate 
construction, others cannot yet be definitely scheduled. 
Details of the complete plan await further investiga
tion, which should also include the study of power 
possibilities at reservoir sites and elsewhere and a 
program for their development. 

Measures to control the pollution of the streams by 
sewage and industrial wastes are other widespread 
needs of this populous region. Additional or im
proved water supplies or sewer systems will be needed 
soon or later in some communities. 

The general problems of the basin are interstate and 
their adequate solution will require joint effort in 
design, in construction, and in operation. Large inter
ests are involved. Legislation has been enacted au
thorizing negotiation of an interstate compact. State 
agencies and the New England Regional Planning 
Commission are now at work planning cooperath'e 
action for the proper development of the water re
sources of the basin. Vermont and New Hampshire 
authorities have made investigations and selected 
reservoir sites. 

General Description 
The region here considered comprises the drainage 

areas of the Housatonic and Connecticut Rivers and 
the adjacent lowlands on Long Island Sound, covering 
large portions of New Hampshire, Vermont, Massa
chusetts, and Connecticut, as well as small sections of 
New York and of Canada. The total area of 13,670 
square miles includes 11,205 for the Connecticut River 
Basin, 1,950 for the Housatonic River Basin, and about 
400 for the coastal lowlands. 

The Connecticut rises in Canada near the interna
tional boundary, flows southward between New 
Hampshire and Vermont, crosses l\Iassachusetts 
and Connecticut, and discharges into Long Island 
Sound about 30 miles east of New Haven. The length 
of the main stream is about 392 miles. The Housa-

122 

tonic rises in the southwestern corner of Massachusetts 
and flows southward through Connecticut to the Sound 
at Bridgeport, 20 miles west of New Haven. The 
principal tributaries of the Connecticut are the Ashue
lot, Sugar, Mascoma, 'Vest, 'Vhite, and Passumpsic 
Rivers in New Hampshire and Vermont; the West
field, Deerfield, Chicopee, and Millers Rivers joining 
tlie main stem in Massachusetts; and the FarmingtolJ 
River in Connecticut. The principal tributaries of the 
Housatonic are the Naugatuck, Shepaug, and Tenmile. 
Rivers. The latter drains a small area in New York. 

Toward the north and west the country is wooded 
and mountainous with altitudes of 3,000 to 4,500 feet. 
The ruggedness decreases progressively toward the 
south. There are large areas of rich bottom lands 
between the hills along the main stream from central 
Massachusetts through part of Connecticut. The mean 
annual precipitation ranges from about 38 inches at the 
northern stations to about 45 inches in the south. 

The population of the combined watersheds in 1930 
was 2,027,000, nearly one-fourth of the total population 
of New England. It is about two-thirds urban. The 
section in Connecticut and Massachusetts, slightly 
more than one-third of the total area, contains nearly 
90 percent of the population; in the southern end of 
the region the population density is almost 800 per 
square mile, compared with 11 per square mile in the 
extreme north. 

The larger cities and their 1930 populations are: 
Hartford 164,000, New Haven 163,000, Bridgeport 
147,000, Waterbury 100,000, New Britain 68,000, in 
Connecticut; Springfield 150,000, and Holyoke 57,000, 
in Massachusetts. There are also seven cities or towns 
between 25,000 and 50,000 popUlation and numerouc; 
smaller industrial communities. Manufacturing activ
ity dates back to colonial days; the southern portion 
of the region has had a steady growth and increased 
in population be,tween 1920 and 1930 more rapidly 
than New England as a whole. Industries are well 
diversified and are close to large markets. There are 
important and densely populated industrial districts 
centering at Springfield and Holyoke, Hartford, 'Va-
terbury, New Haven, and Bridgeport. .-

Manufactured products cover a wide range and in
clude tools and other metal products, machinery, tex
tiles, paper, and many other lines. The Naugatuck 
Valley leads the United States in the fabrication of 
copper and brass. Hartford, New Britain, New 
Haven, Greenfield, and se\'eral other cities are famous 
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for high-grade machinery and tools. Holyoke is noted 
for fine papers, and Springfield is an important center 
for a wide variety of manufactures. The value of 
manufactured products for the region in 1929 was 
about $1,600,000,000, or one-fourth of the New England 
total. 

Agricultural activities contribute a large revenue, 
amounting to about $65,000,000 in 1929 for the Con
necticut Valley alone. Tobacco is an important and 
valuable crop in the lower part of the valley. Fruit 
growing, poultry raising, and truck farming also pro
vide occupations for a large number of people. Part
time farming is increasingly praeticed near the in
dustrial centers. 

Past growth indicates a continued increase in popu
lation for the industrial districts, especially in the 
Hartford-Springfield district, in the Naugatuck Val
ley, and along the coast. The slow rate of growth 
and in some cases the loss of population in certain 
rural communities suggest that only a slight increase 
in farm population may be expected. Recreational 
activities are important in various parts of the region 
and they will probably increase, especially in the north
ern Housatonic and Connecticut Valleys and in the 
coastal section playgrounds of more than regional 
interest. 

The total water power capacity already developed in 
the basin is about 600,000 horsepower in 63 plants, 
which in 1932 generated about 1,500,000,000 kilowatt
hours of electric energy. The main river has a total fall 
of about 1,600 feet from First Connecticut Lake in 
northern New Hampshire to tidewater at Hartford. 
About 450 feet of this fall is being utilized for power, 
including seven major stations with 428,000 horsepower 
installed. The Deerfield River in Vermont and west
ern Massachusetts is the most highly developed tribu
tary, with about 130,000 horsepower installed in eight 
plants utilizing nearly 1,200 feet of head. There are 
a considerable number of undeveloped waterpower 
sites, particularly on the Vermont and New Hampshire 
tributaries including the White and Black Rivers in 
Vermont and the Ashuelot in New Hampshire. 

Recommended Plan 
Streamrflow 'I'egulatirm.-In November 1927 an un

usual flood caused damages aggregating, for the· whole 
basin, about $15,000,000, mostly upon tributary streams 
in Vermont. In March 1936 a much greater flood 
caused damalTes totalinlT nearly $50,000,000, about 
$41000000 on° the main river and $9,000,000 on tribu-, , d' 
taries. About 60 percent of the .damage occurre III 

Massachusetts and 25 percent in Connecticut. 
A study of flood frequency and damage on the lower 

river in Massachusetts indicates that the average 
yearly flood damage is about $850,000 for the entire 
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basin. There should be some additional allowance for 
indirect damages; but on the other hand, in both the 
1927- and 1936 floods much of the loss covered injuries 
to highways and bridges which will be raised during 
repair and will not be seriously affected in the future. 
Reservoir storage capacity large enough to provide 
an adequate degree of control would cost about 
$40,000,000. It appears that flood protection alone will 
not justify such an expenditure. 

But other benefits would accrue from regulation of 
the stream flow. Chief among these in monetary value 
is the increase in power output. The solution of the 
problem appears to lie in an extensive system of 
storage reservoirs, designed and operated for economic 
power production but providing flood protection as a 
large accompanying benefit. Increased low-water flow 
would automatically result from the operation of the 
system for power. 

The yearly cycle of water use for power begins 
about March 1-15, with the reservoirs normally empty; 
they would be filled usually by June 1 and there
after gradually drawn until the next March. Practi
cally all of the great flood-producing storms have oc
curred in September, October, or November, when 
the reservoirs would be drawn down one-third or more 
in volume stored. The extreme flood of 1936 occurred 
in March when nearly all of the storage capacity 
would have been available. The existing Harriman
Somerset power reservoir system on the Deerfield 
River in southern Vermont furnished an example of 
such flow regulation during both of the recent major 
floods. In November 1927 the Harrinlan Reservoir wa.o 
about one-third filled at the beginning of the flood and 
filled about another third; in March 1936 it was almost 
fully drawn down, filled completely, and wasted only 
a relatively small amount of water. 

There is already considerable power-storage capac
ity in the basin, including the two hirge reservoirs 
just mentioned on the Deerfield River and the Con
necticut Lakes and Lower Fifteen Mile Falls Reservoir 
on the upper main stream. 

Many other sites are available, mainly in Vermont 
and New Hampshire. Investigations of Connecticut 
River tributaries have been made by the State of 
Vermont in 1928--30, by New Hampshire in 1934--35, 
and by the Corps of Engineers as reported in 1936. 
Several different possible systems of reservoirs have 
been studied, ranging from an intial group of 8 reser
voirs costing about $13,000,000 and controlling about 
12 percent of the area above Holyoke, to a fairly com
plete group of all sites investigated, 59 in number, 
costing about $56,000,000 and controlling about 57 per
cent of the drainage area above Holyoke. 

For estimating purposes in this report a system of 
37 reservoirs, with about 1,120,000 acre-feet or 49 bil-
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lion cubic feet of storage capacity, controlling about 
53 percent of the area above Holyoke and costing about 
$40,000,000, is recommended subject to modification on 
the basis of further investigation. Some of these proj
ects are listed for immediate construction, but further 
studies of flood routing, reservoir operation, available 
power output, etc., are required before the final selec
tion of the number and location of all reservoir sites 
in a comprehensive sy~em can be made. Surveys or 
test borings are needed for more ,accurate cost esti
mates. Further investigation as a basis for the final 
plan is under way by the Corps of Engineers. 

Hydroelectric power.-The increase in the low-water 
flow obtained through this system of regulating reser
voirs is estimated at 2,400 cubic feet per second on the 
lower river. A study of the effect of the flow regula
tion on power production shows that at existing sta
tions on the main stream and the tributaries there 
would be an increase in capacity of about 170,000 kilo
watts on a 25-percent load factor, and an increase in 
annual output of about 340 million kilowatt-hours of 
energy. 

Detailed calculations should be made to determine 
figures more accurately from the operating experi
ence of these stations, and to ascertain the value of the 
increases in capacity and output in terms of their costs 
if obtained from present or alternative sources. Such 
studies would furnish a basis for determining the share 
of the cost of the control-reservoir system that may be 
justified by increased power production at existing 
stations. 

The region is believed to be capable of absorbing im
mediately the estimated increase in output of 340 mil
lion kilowatt-hours per year. 

In addition to such benefits to power production at 
existing stations, the recommended reservoir system 
will provide storage and head for the development of 
large amounts of power by new installations. A pre
liminary review based on the available information in
dicates that some 3()0,000 kilowatts or more of capacity 
can be developed, including the site at Upper Fifteen 
Mile Falls where about 135,000 kilowatts are projected; 
the yearly output would be more than 1 billion kilo
watt-hours and much of it would be primary power 
with the comprehensive reservoir system in operation. 
The possibilities of developing power at the reservoir 
sites and at other sites should be investigated and a 
detailed plan for future power development should be 
formulated, to be given effect as the need for power 
grows. ~, . 

It is noted that the complete plan for stream-flow 
regulation and power development involves large in
terests on the part of four States and many private 
organizations, and that its success will require coor
dinated effort in its design, financing, and operation. 

National Resources Committee 

Pollution by sewage and industrial waste.-The 
most serious pollution problems in this region are 
found along the tributaries of the Connecticut River 
in Massachusetts and Connecticut and in the valley of 
the Housatonic River. In addition to untreated sew
age, many of these streams receive large volumes of 
trade wastes resulting from the manufacture of paper 
and textiles and a wide variety of specialty products. 

Along the main stem of the Connecticut River 
through Massachusetts most of the cities discharge 
their sewage into the river without treatment. Sani
hiry conditions are often objectionable immediately be
low the principal outfall sewers and there are some evi
dences of sewage pollution at considerable distances 
downstream, but so far the dilution obtained even at 
low water has apparently been enough to postpone a 
popular demand for sewage-treatment works in this 
section of the basin. 

The policies already adopted by the State of Con
necticut will probably be of primary importance in en
couraging antipollution measures in the other States 
upstream. In Connecticut recent statutes give broad 
powers to the water authorities with the apparent in
tent of preventing the dis.posal of any sewage or 
wastes into the waters of the State without some form 
of treatment. However great may be the volume of 
water available for dilution, municipalities or indus
tries may be compelled to install some prescribed 
form of treatment. Partly as a result of a reasonable 
application of these powers, substantial progress has 
been made in the construction of sewage and waste 
treatment facilities in Connecticut. 

In Massachusetts, unless the degree of pollution is 
shown to be such as to result in a nuisance or a definite 
menace to the public health, it is difficult under exist
ing statutes to compel municipalities to construct sew
age treatment works. When Connecticut has com
pleted,its program of pollution abatement it will have 
reasonable grounds for urging that the communities 
"and industries in Massachusetts and possibly in Ver
mont and New Hampshire construct whatever .. works 
may be necessary so that the waters entering Connecti
cut shall be free from ohjectionable pollution ... 

In anticipation of future requirements It 'is import
ant that investigations be made by the larger com
munities in Massachusetts, especially, to determine 
the methods of sewage treatment best adapted to their 
needs. Under a 'V .. P. A. project information has 
been collected which may be used as a basis for future 
studies. Such cities as Springfield, Westfield, Chico
pee, Holyoke, and Northampton, and several of the 
larger towns in this region, should undertake investi
gations of their sewage disposal problems. Similar 
investigations should be made in the Housatonic River 
Valley by such comIUunities as are now without ade-
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quate sewage disposal facilities. Studies of industrial 
waste disposal should be continued with a view to 
setting up reasonable requirements for the guidance 
of the industries. 

Along the Connecticut coastal waters several im
portant sources of polution are now causing injury to 
the shellfish industry and to beaches and resorts of 
more than local interest. Additional sewage treat
ment works should be constructed as soon as practicable 
at New Haven, Bridgeport, and other communities. 

factory sources of supply. Filtration is usually needed 
only to improve the physical characteristics of the 
water. A considerable number of towns and smaller 
communities need adequate distribution facilities, 
mainly in the interest of fire· protection. There are 
many communities without public water supplies, but 
in only a few of them would the cost of such public 
supplies be justified. 

In Vermont and New Hampshire the population 
within the Connecticut Basin is for the most part 
scattered through numerous rural communities, and 
problems of stream pollution are generally of local 
significance only. However, the waters of these States 
are used extensively for recreational purposes and 
reasonable measures should be taken to preserve the 
recreational advantages of their rivers and lakes. In
creased low-water flow to be obtained through the 
operation of the regulating reservoirs already de
scribed would go far toward such protection. 

Navigation on the Connecticut is limited to 52 miles 
of tidal river where the Corps of Engineers maintain 
a channel 300 feet wide and 15 feet deep across the 
bar at the mouth and thence 100 feet wide and 12 
feet deep to Hartford. The existing project adopted 
by Congress in 1935 for the river below Hartford 
authorizes a channel 15 feet deep at mean low water, 
300 feet wide, from the mouth to Lyme railroad bridge 
and thence 150 feet wide to Hartford. When this 
project is completed, navigation needs apparently will 
be adequately served. 

Water swpply problems in the Connecticut Basin 
are principally those of extensions and improvements 
to existing works. In general there is no lack of satis-

An existing project for the tidal portion of the 
Housatonic River provides for a channel 18 feet deep 
and 200 feet wide in the lower 5 miles of the river. 
No further improvements are necessary at the present 
time. 

Connecticut-Housatonic Project List 

Mapi key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1 Pittsburg, N. n.: Dam and r .. ervoir for flood control and stre:un re!pll.tioD;.._._ •.. _________ .... _. 
5 Victory, Vt.: Dam and reservOIr for flood contrOl .nd stream regul.tlOD. ______ .. __ ...... ____ ...... . 

66 Springfield, M .... : Study lor sewage tre3tment works .. _______ .. ____________ .. __ , ... , ____ .. ___ .... __ 
D2 New H.ven, Conn.: Exten..ions and impro.-ements ro present sew.ge dlsposal f8Cl!I!'~-------- .. .. 
95 Bridgeport Conn.: Extensions and improvpments to present F'ewage tre8tm~nt fsClht!es ____ .. ____ _ 
95 Bridgeport'sanit.ry district (Bridgeport, Str.tford, Trumbull, Easton, F.Irfield, and Westport, 

Conn.): Sewage tr .. tment plants. . 
96 Bridgeport Conn' Completion of Poquonock RIver ooanneL._ .. ___ .. ___ . ______________________ .. 

<') Ansoni. (9i), Derby (93), and Shelton (94), Conn.: Sew~r.extension.. and sew.ge treatment works_. 
87 Meriden, Conn.: Enlargement of sew.ge tre.tment fscllItles ________________ -----------------.... -
79 New Britllin, Conn.: New w.ter treatlI!ent works _________________________________________ .. ____ .. 
2 North Stratford, N. H.: New WRtEU' m81ns. __________________________ .. ___________ .. _~--.. -.. --- .. -

10 North Haverhill, N. n.: Water supply syste'!' ____________________________________________ ........ _ 
37 North Swanzey, N. H.: W.ter supply extensIOn from Keene, N. H., system .. __________ .. __ .. __ ._. 
06 West 8tockbrid~e, Mass.: Complete new w.ter system ______ . _____________________________ .. _____ _ 
7 St lohn.bury Vt· Filtr.tion plant and w.ter supply extensions. _______ .. _______ .. _________ .... _ .. 

(I) Farmini1;on <iii) and Kensington (8~), Cot;'n.: Sewer systems and sewage tr .. tment pl.nLS ___ .. ___ _ 
49 Amherst Mess.: Sewer exten..ions, mcludlng pumpmg st.tion _________________________________ .. __ 

(1~2 ~:~~:b~r~r:i:.:~wJ~:;.~e~ii Vi_-:·E-xi',;n';ion;;-tosewers;.nd-.;ewse~iig''-ii~f:.nt-iiiaiiiS~~~: 
(Il Bethel (90), C.naan (70), Meriden (87), and Windsor (73), Conn.: ExteDSlons an provemen 
71 E,:~~~~~p~';J~~e~a. ... W.ter system extensions _____________________________________ .. ____ .. • 
86 Connecti~ut River: 'Dredg;ng 15-100t OOannel from mouth to Hartford, Conn _____ .. ____ ...... _._ ... 

38 Br.ttleboro Vt.: W.ter supply extension .• , ___ . ____ , _______________ .. ___ .. · ___________ .. ·--.. -::.:: 
62 South H.dley Mass.: W.ter supply .ddltlOns and unprovements _______ ...... _____________ .. -
86 Springfield Mass' Sewage tr .. tment plant __________________ : ________________________ .. _____ .. -... 

Connectic';t Rive~: Study of 1100d control and stream regulatlOn ______________________________ .. __ _ 

W b C . I te t'ng sewer •• nd sew.ge tr .. tment works _______________________ .. _ ... .. 
84 .ter ury, onn.. n. reep I ind t' I waste collecting sewers .nd tr .. tment _______ ...... . 
89 D.nbury, Conn.: SanItary ~ewers, ~t:-:'nt for 'F.irfield-Stratford district ______ ~ ________ .. ___ _ 
96 F.lrfield, Conn .• Sewers ~ srw.'{! tem for State collage and Stata sanitarium _________ .. ____ __ 
:: ~::',!''KlIif:;rd~O~~~~I:::e ~r:tn~~f~lant ____ . ___ . ___________ . ______________________ --.-.:::::: 

72 East H~rtford, Conn.: sew.g':itr .. tme~!~::ntPlii,;-i'~::::::::::::::::::::::::::::::::~:::::_ ... _. 
~ ~r.r:!il1~e,c~~::S~:.~~!s.~~ s::.~=etr .. tment pl.nt __________ ... ____ .. ______ .. ___ .. ____ .. ___ ::::: 

88 N.ug.tuck, COnD.: Sew.ge t{"':,t~t:! f~~~rociorsv:iii8v:iiiai.;~:::::::::::::::::::~:::::::::::: ____ _ 29 C.vendish, Vt.: W.tar supp y Yte _ .. __ .. _______ .. _ .. ___ __ 
22 Hartl.nd, Vt·

V
: ":.Atedrds.utPPlY SYdS J:p-icivementiito-wateriiystem:::::::::::: ___ • _____________ ... ___ _ 6 LyndonVIlle, t.. I Ions an _____________________________________ .. __ __ 

63 Granby, Mass.: W.ter system---·-i---j"-ci-(j:,;_g-i.sijrV'ciir .nd distribution system __ .. __ .. _ .. _ .. .. 
51 Wh.tely, Mass.:. W.~er suP~~:~~ :,~: d~t:ibution system ___________________________ ._ .... __ .. . 
49 Amherst, Mass .. R~mforee tom .nd sew.ge tr .. tment planL ________ ... ___ .. ____ ....... ·_· 
22 H.rtl.nd, Vt.: Dr.m.ge, sewer sys , 

I Map key number shown following community name. 

$1,700,000 
379,000 

15,000 
1,400,000 
1,700.000 
3,300,000 

20,000 
1,435,000 

240,000 
599,000 
24,000 
49.000 
30,000 
93,000 

108,000 
200,000 
170,000 
52,000 

3i4.000 
309,()()() 

39,000 
200,000 

218,000 
98,000 

2,000,000 
100,000 

1,100,000 
500,000 
267,000 
46,000 

318,000 
125,000 
186,000 
425,000 
125,000 
50,000 
35,000 
30,000 
30,000 

130,000 
150,000 
40,000 

Plans completed. 
Preliminary study made_ 

Preliminary plans mad •. 
Do. 

Sum needed to complete. Authorized by Congress. 
Preliminsry study m.de. 
Preliminary plans mnde. 

Do. 
Do. 
Do. 
))0. 
Do. 

Preliminary study made. 
Preliminary plans m.de. 

Do. 
Do. 

Cost estimate rough and preJlmlnary. 

~¥':f::~sp::"fi:~ey .. rs. Additional neaded 
to complete, $50,000. Authoriled by Congress. 

Preliminary plans mad •. 

cosP:iim.te rough and preliminary.. . 
PreJiminary study mad., but further IDvestlgatlon 

necessary. 



CONNECTICUT-HOUSATONIC 

--- .I,. 
-----lo-~ 

~ 

Ci.", ______________ @ 

W ... ,Supply __ --- --- --- -e 
POUUtiOh CoIiLroI_ --- ---- --- -t 

Buin Wide Scud,. Flood Controlat.d StIWHI ~JaIH)II 

"''11'' 0 .... ", or Flood 0",,,,,1 Projec ... Ti.., or ScartilOg 
lndetmnihare. Omitted to AYoid Con(IIAOO 

SCALE OF MILE~ 
10 o 10 30 

1\136 

NAnONAL RESOURCES COMMI1'1'E1! 
WATER RESOURCES COMMITTEE 

DRAINAGE BASIN STUDY 



Drainage JJasin Problems and Programs 127 
Connecticut-Housatonic Project List-Continued 

Map/ key 
no. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

(1) Amherst (49), Athol (45), Chiocpee (65), Dalton (53), E. Longmeadow (71), Great Barrington (69), 
~~~~~e..Lee (67), Northampton (60), and Westfield (68), Mass.: Sewer system and sewage 

(I) 
(I) 
(I) 
(I) 
(I) 
76 
a 

Colcbester (77), East Hampton (78), and Plymouth (82), Conn.: Water supply system"-.......... . 
Lanesbom (61), and Templeton (44), M .... : Water supply systems .•••••.................•.....••. 
Rocbester (21), Sbaron (18), and Tunbrid~e (19), Vt.: Water supplies and improvements .••••••.•.. 
Alstead (34)~ Westmoreland (36), and Wincbester (39), N. H.: Water supply systems .•.••••...... 
Cavendish ,29), Ludlow (28), and Springfield (30), Vt.: Sewer systems and treatment plants ...... . 

Wr:.~~u~~.~n~~~::::~!r~l':n~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 

$2, 000. 000 Cost estimates rough and preliminary. 

300,000 Do. 
175,000 Do. 
300,000 Do. 
250,000 Do. 
200,000 Do. 
2!i7,OOO 
285,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

9 
7 

55 
(I) 

Ashhurnham (43)1 Mass.; Cavendish Townsbip (26), Vt.; Claremont (24), N. H.; East Haven (3), 
and GayesviJIe ,20), Vt.; Grantbam (23), N. H.; Groton (8), Vt.; Huntington (58). and Hydeville 
(42), M .... ; Londonderry (33), Ludlow (27), Lyndonville (4), Newfane (36), Nortb Landgrove 
(32), North Springfield (25), and R~ndolpb Township (12), Vt.: Royalston (40) and Wincbendon 
(41), Mass.; Soutb Corintb (11), Soutb Randolpb (13), Soutb Tunbridge (14), and Thetford 
Township (15), Vt.; and West Canaan (16), N. H.: Reservoirs for flood control and river regulation. 

Botblebem, N. H.: Sewer system extensions •••••• _ ••• __ • __ .•••••••..•.... _ .....•.............•...• 
St.lobnsbury, Vt.: Storm sewers._ •••••• _ •• _._ ......••• _ ..•..•.•.•.......•.•...•.................. 

~~:..~~1~ttl~;e;V~l';.:'~~r~~='fo'liioiii .. nk;._8t-Agiiwiim-iii7i;-:8:adi.y-(iiii:iiiit.fieid·{.9-'~· 
Holyoke (6i), l>lontaguo (48), NGrtbbampton (60), Northfield (46), Sunderland (50), and Whately 
(61), Mass. 

~ t~::!'!'~w;~~?:o~=:: cI[,r,:>!;,\ :d=~R~~Tvei..:<ijeaiiiiiiand·extendiDg.:::::::::::: 
17 Hartford, Vt.: Protection of hanks of White River against erosion __ •••••.•.••...................... 

$26, 328,000 

100,000 
33,000 
75, ()()I, 

290,000 

213,000 
60,000 
45,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Berlin, N. II.; Bethel Township, Vt.; Bethlehem Junction, N. H.; Bloomfield, Bridgewater Cor· 
ners, and Chester, Vt.; Croyden, Dummer TownshIP, Franconia Center, ana Franconia Town .. 
Ship, N. H.; Hartland Township, and 1amaica, Vt.; Kenne and Roxbury Township, N. H.; Lynd· 
ville Vt.; Lyman Township, N. H.; Marlow Township, Nortb Randolpb, Quecbee Village, 
Reedville, St. 10bnsbury, and Sberburne, Vt.; Stratford Township, Sullivan Township, and 
Surry Township, N. H.; Stratford Township and Tbetford Township, Vt.; Was.bington 
TownShip, N. H.; and West Fairlee, Vt.: Constroction of reservoirs for flood protectlOn and 

. regulation of stream flow. 

$24, 379, 000 

50,000 

Preliminary study made. Sites not ac<]uired and 
legislation needed. 

Preliminary plans made. 

Do. 

Sbould await ocmpletion of studies. Adequate 
degree of control may not require construction at 
all these sites. 

49 Amherst Mass.: Water filtration plant_ ••• _ ........•.•........... _ ••••••• _ .•..• __ •• _ ..••• -•• -.----________ ~ ____ _i ________________ ~ 

I Map key nnmher shown following commnnity name. 
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1. HUDSON 

Coordination of water uses in the Hudson Basin is 
especially needed to resolve conHicting requirements 
while providing urgently needed abatement of pollu
tion and control of damaging Hoods. Other problems 
include future water supplies and improvements for 
navigation. The streams are already highly developed, 
but better utilization is possible for the benefit of a 
large population and of important economic interests. 

General Description 
The Hudson River drainage area of 13,366 square 

miles lies mainly in New York, overlapping into Ver
mont, Massachusetts, Connecticut, and New Jersey. 
Important tributaries are the Mohawk from the west 
and the Hoosic from the east. The headwaters of the 
main stream rise in the mountainous and heavily 
wooded Adirondack region devoted mainly to recrea
tion. Farther south the valleys of the Mohawk and 
the Hudson are occupied by farms and by concentrated 
industrial areas. Excluding New York City the popu
lation is about 1,600,000, mainly in the industrial areas. 

The central and southern portions of the basin are 
traversed by many railroads and main highways, and 
contain the great tidal waterway of the Hudson and 
the canalized Mohawk connecting through the New 
York State Barge Canal with the Great Lakes. The 
Champlain Canal connects the upper Hudson with 
Lake Champlain and Canada. 

The average annual precipitation of 42 inches is 
ample for agricultural purposes. Temperatures in the 
Adirondacks sometimes run as low as 30° F. or 40° F. 
below zero. The yearly average in the northern part 
of the basin is 40° F. 

Recommended Plan 
Ooordination of water use is essential to harmonize 

the requirements of water supply, flood ~elief, poIlu. 
tion abatement water power, and recreatIOn. In the 
Mohawk Basin' navigation should be coordinated with 
stream regulation, flood control, ~nd. water power. 
Recreation needs are related to samtation and to the 
problems of local finance. Soil conservation is rela~ed 
to the cost of channel dredging. The comprehensIve 
study of the Mohawk Basin now being carried on by 
the State Planning Council should be pushed to com
pletion. Similar investigations are needed for the 

lower Hudson, the upper Hudson, and the Hoosic 
Valleys. 

Flood control should be provided through a general 
plan, including reservoirs, retarding basins, and chan
nel improvements. Multiservice possibilities should 
be studied. Property damage has been caused near 
Troy and Albany, N. Y., by high Hood discharge and 
ice jams. The Sacandaga reservoir reduced the flood 
height at Albany about 4 feet in its first test in March 
1936. Three large storage reservoirs in the Mohawk 
Valley, one used for New York City water supplies 
and two for the Barge Canal, have been effective in 
reducing Hoods. On the Hoosic River there have been 
Hood damages at North Adams, Mass., Bennington, 
Vt., and Hoosic Falls, N. Y. The coordination studies 
recommended above are intended to lay the basis for 
an effective attack on these problems. 

Pollution of the Hudson and its tributaries by 
municipal and industrial wastes has reached a degree 
that endangers Wiater supplies, recreation facilities, 
and aquatic life. In many places the condition is an 
active nuisance. Most of the waste is discharged into 
the streams without any treatment. Millions of people 
are affected, including a large part of the metropolitan 
New York City popUlation. Treatment plants are 
recommended for many communities immediately and 
for others later. Coordination studies should include 
consideration of these matters. 

NOAJ'igation requirements in general are adequately 
provided for, but improvements are needed in the 
Barge Canal for additional water supplies and for a 
deeper and wider channel. The proposed deep-water 
channel from the Hudson to the St. Lawrence by way 
of Lake Champlain is under study. 

Water supply in the lower Hudson Valley is a prob
lem that will become serious with further growth of 
popUlation. The supply for this. area should be ~
vestigated with a view to developmg a comprehensIve 
plan. Development of a new supply for New. Y or~ 
City from the headwaters of the Del.aware RIver IS 

discussed in connection with that basm. 
Wate?' power sites for the most part are already in 

use but with better river regulation the output can be 
im~roved. These possibilities should be investigated 
in the course of the recommended studies of the 
coordination of water resources. 
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132 Nationnl Resources Oommittee 

Hudson Project List 

Remarks Map I key 
DO. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Mohawk River Basin, N. Y.: Study for development of water resources, including flood protection, 
erosion control, and multiservice reservoirs. 

Lower Hudson River Basin, N. Y., and N. J.: Study for coordin .. ted development of water resources, 
including w .. ter supply, nood control, pollution ab .. tement, water power, and recreation. 

Upper Hudson River Basin, lnoludlng Hooslo River In New York, Massacbusetts, .. nd Vermont: 
Study for development of w .. tolr resources, including flood protection, erosion control, .. nd multi· 

service reserVOIrs. 
25 Great Lakes to Hudson River Waterw.y, N. Y.: Deepening and widening New York State B .. rge 

Canal Irom the Hudson River to Oswego on Lake Ont.rio. 

22 Schenectady, N. Y.: Additional watar supply ___________________________________ •••••••••• : •••• _~ __ 
16 OIens Falls, N. Y.: Water-treatment plant ___ . ___ .•••• _. __________________ ._ ••. _________ .. __ .• __ .. _ 
9 Indian Lake, N. Y.: Water-supply system. __ . __ ._ .. ______ .. ___________ . ___ ••. ____________________ _ 

38 Ad .. ms, Mass.: Reservoir for fire district __ ••••••• _________________________ . ___ ._ ..• _____ •. ________ _ 
28 Utica, N. Y.: Sewage-treatment plant •• __ ._ ••. _. __ . __ ........ _ •• __ .• ____________ • ____ .. _c •••• __ • __ • 
22 Sohenectady, N. Y.: Improvement to sewage-treatment pl .. nt _______ . ____ . ___ . _____ . ___ •• __ ••• __ ._ 
38 Adams, Mass.: Sewage-treatment pl .. nt .. nd trunk sewer extanslon •• __ • _________________ .... _ ... __ _ 
18 Fort Edw .. rd, N. Y.: Sew .. ge-treatment plant __ •••• _ •• ________ •. _ ... _. __ . ___ .. __ . ___ • _____________ _ 

~ ~.,:l~~~~ .~S!:~::r.::~~~':,"tt~:~~~:~~-t--~~ ~ ~ ~ ~ ~ ~~ ~~~~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~~~~ ~ ~ ~~ ~~ ~ ~ ~~ ~: 
31 Cohoes, N. Y.: Sew .. ge-tre .. tment pl .. nt. _________________ . _______________ . ______ .. __ ... _ ... _. _____ _ 
33 Men .. nds, N. Y.: Sew .. ge-treatment pl .. nt __ .. __ .. _. ___ .•. _________ . _______________________________ _ 
26 Moh .. wk, N. Y.: Sew .. ge-tre .. tment plant _________________________________________________________ . 
34 Troy, N. Y.: Sew .. ge-treatment pl .. nt. ____________________________________________________________ _ 
39 Ch .. tham, N. Y.: Sew .. ge-treatment plant __ •• __________ •• ________________________________________ . 
40 Hudson, N. Y.: Sew .. ge-treatment pl .. nt ______________________________________________________ • ___ _ 
48 Middletown, N. Y.: Sew .. ge-treatment (secondary) plant _________________________________________ _ 
47 Beacon, N. Y.: Sewage-treatment pl .. nt_._ .. __ •• _. ___ .•• _. ___________________ . ______________ c _____ _ 
M Pleasantville, N. Y.: Sew .. ge t!'ll~tment plant_ •• _. _____ • _____________________________ . ____________ _ 
50 Wf)$t Point, N. Y.: Sew .. ge treatment plant ____ ••••••• __ .• _______ • ____ •• __ • __ ... ___ .• __ . _______ •• __ _ 
41 Greenburgh, N. Y.: Sew .. ge treatment pl .. nt __ •••••• _._._ •• _ •• __ • ____ ._._ •• _ •.. _ ••• _____ .•... __ ._ •• _ 
36 Williamstown, Mass.: Trunk S(>wer and sewage treatment plant. _______ •.• __ ._ ••••• ___ •• __ • ______ _ 
37 North Adams, Mass.: Cle .. ring of channel and construction of drilt barri~rs in the Hooslc River 

ahove the eity for floor! control. 
43 Rondout, N. Y.: Deepening navigation channel in harbor_ •• ____ • _______________ .•• _ ••• _ •• _ •.••••. _ 

$25,000 

100,000 

25,000 

15,000,000 

200,000 
175,000 
60,000 

200,000 
1,150,000 

170,000 
155,000 
77,000 

169,000 
95,000 

500,000 
35,000 
27,000 

1,500,000 
178,000 
250,000 
210,000 
150,000 
70,000 
49,000 

230,000 
100,000 
66,000 

15,000 

Cost given is lor next two years. Additional 
needed to complete, $2,165,000. Authorized by 
Congress. 

Plans completed. 

Do_ 
Do. 
Do. 

Preliminary pl .. ns completed 
Plans completed. . 

Do. 
Do. 

Do_ 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Rough estimate. 
Plans not ready. Authorized by Congress. 

Surveys completed. Authorized hy Congress. 

OROUP R-FOR DEFERRED CONSTRUCTION 

24 Amsterdam, S. Y.: Water trentment plant ________ .•. __ •• _._ .... ___ . _________ . __ ._._ •. _ ••••.• _. __ . 
30 CI!lyville, N. Y.: Additional water supply __ • _________ ._ •.• _ •• _______ . ___________ .••••••.•••• __ • ___ 
19 Washington County, N. Y.: Shushan Dam and Reservoir on Batten Kill lor flood and low flow 

"antral. 
8 Chain Lakes, Hamilton Countr, N, Y.: Dam and resen-olr on Cedar River for flood Bnd low flow 

control. 
15 Northville, N. Y.: Sewage treatment plant._ ••• _ . __ •• _. _________ .. ______ .. __ •••.•.. ___ . ____ • ______ _ 
l~ Glens Falls, N. Y.: Sewage treatment plant ________ • __________ . _______________ .•• ________ ••• _ •••• _ 
); nud~on F'11I~, N. Y.: Se\\'age treRtmrnt plant._ ~ ___ ... ___________________________ .. _______________ .. __ 

~ ~t'Ul'~~~~,\r~'y~·:s~~-=::i:::~r::~r~r~~r:~:~:::~~::::::::~:~:::::~:::~::~::::::::~::::::::::::::: 
21 Mechanicville, N. Y.: Sewage treatment plant_. __ ._ .•••••• ___ ••• _ ••• __ • __ • ____ ••••••••••••. __ .. __ . 

~ ~~ie~da~; ~~~~~~:.~~a¥~~!tiii8ni~:::~~::~~:::~~~::::::::::~~~~~~~~~:~::::~:::~:::~:::~: 
Bennington, Vt.; and Fond!>. Fort Plaip. Green Island, Greenwich, Hoosick Falls, Salem, Schuyler-

Ville, St. Johnsville, and waterford, N. Y.: Sewage treatment plants. 
32 Watervliet, N. Y.: Sewage-treatment plant __ .••• _._._ •••• ______ •. __ • ___ ._._._. __ ••••••••••.• _ ••• __ 

~ ~Jir~~~:~~::~~~!~~+!~tfS~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
45 Poughkeepsie, N. Y.: Sewage-treatment plant ___ •. ___ • __ .•• __ ••••• ___ . _______ •• _ •• _________ .• _ •.•• 
46 Newburgh,_N. Y.: Sewage-treatment plant •••••••• __ ._ •••••••••••••• _ •••••••••••••••••••.•••• __ •• _ 

49 ftt'.:~~~.::il.xo~~~_=~t"I\~~~~~~~~aB!idsiiiing~·DObb8·FerrY~·Eiienviiie:'FiSIikiiI:Monroe:New-
Palt., and Valatie N. Y.: Sewage-treatment plants. 

51 Highland Falls, N. Y.: Sew .. ge-treatment plant •••••••••••••• _ •••• __ •. __ ••• ___ ._ •••••••• __ •••••••• _ 

~ t':."~~~:.·.J·~~~~::-::=~~~~~~ni:::::::::::::~~~~~~:::~:~::~:::::::~::::::~:~~~~~~::::: 
50 West Point, N. Y.: Military Academy water supply _____ .• ______________ ••• ___ •• __ • __ • _____ . ___ •• _ 

$237,000 
80,000 

1,397,000 l'reliminBry plans completed. 

I, 600, 000 Do. 

82,000 
'.n7,000 
130.000 
105.000 
120,000 
167,000 
198,000 Plans not completed. 
700,000 
473.000 

320,000 
224,000 
560,000 
105,000 
600,000 
470.000 
147,000 
785,000 

232,000 
340,000 
110,000 
100,000 No plans. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I> Boreas Ponds (I), Cedar River (10), Cheney Ponds (4\ Elm Lake (11), Goodenow (3), Indian Lake 
(enlargement) (9), Lake Pleasant (12), Ords Falls (2), Pisceo Lake (14), Schroon Falls (5), Thir· 
teenth Lake (7), Trout Brook (6), and Warrensburg (13), N. Y.: Dams for !load control and river 
regulation. 

IMap key number shown following community name. 

$10, 850, 000 

" ' 
,~ t r 



2. NEW JERSEY-NEW YORK COAST 

Development, conservation, and control of water 
supplies are immediate problems of this populous area. 
Pollution abatement is badly needed in the harbors, 
bays, and coastal waters; health and recreation for 
millions of people are menaced and a large seafood 
industry is seriously affected. Work should be started 
immediately on the extensive works required to cor
rect these- conditions. Navigation facilities are exten
sive and should be further improved to serve the heavy 
traffic. The control of beach erosion and the protec
tion of beach inlets are important to the highly de
veloped resorts and recreational areas. Other needs 
include f10ad control and the drainage of marshlands 
to eliminate mosquitoes. The effective solution of these 
and related problems depends upon obtaining adequate 
basic data. 

General Description 
The area here considered extends for about 200 miles 

along the coast, from Bridgeport, Conn., to Cape 
May, N. J., including a part of Connecticut, the 
great metropolitan district of New York and its har
bor, Long Island, and all of New Jersey east of the 
Delaware watershed. The drainage area is about 
5,000 square miles or slightly larger than the area of 
Connecticut. In Connecticut and in northern New 
Jersey the river valleys are narrow, deep, and often 
rocky. In southern New Jersey and most of Long Is
land the topography is nearly flat or gently rolling 
with broad river valleys at low altitudes. Of the 17 
principal streams other than the Hudson, the largest 
two are the Raritan and the Passaic Rivers, draining 
areas of 1,105 and 949 square miles, respectively. 

Between the barrier islands along the Atlantic 
Ocean and the mainland in New Jersey ,there is an ex
tensive system of inland bays and tidal egtuaries for 
80 miles. The inland waterway, maintained by the 
State, affords a passage for fishing boats and other 
small craft. The largest body of water in this tidal 
system is Barnegat Bay, about 20 miles long and 3 
miles wide. Along the south shore of Long Island 
there are similar barrier islands and tidal estuaries, in
cluding Great South Bay, and a system of inland 
waterways. 

The forest cover is estimated at 70 percent of the 
area in Connecticut, and 60 percent on the eastern half 
of Long Island and in southern New Jersey. The 
average annual temperature ranges from about 49° 
in Connecticut to 54° at Cape May, New Jersey. 
The average annual precipitation ranges from 40 to 50 

inches, heaviest in the highland portion of the basin. 
Cities and towns are numerous and those in the 

northern ;part form a concentrated metropolitan dis
trict. The most important city is New York with a 
1930 population of 6,930,446. Next is Newark with 
442,337. The population of the entire area exceeds 
10,000,000, an average density of 2,000 people per 
square mile. 

North of the Raritan River the cities are centers of 
industrial development. On the Connecticut shore, 
throughout Long Island, and along the New Jersey 
coast, there are summer resorts and recreation centers 
developed as intensively as on Long Island. The re
sorts in the past 30 years grew in value from $57,000,000 
to $600,000,000. The summer-resort business in this 
area is perhaps as great in monetary return as any other 
single industry. 

Many of the rivers and inlets have been improved 
for navigation. At New York there is the largest 
concentration of ocean commerce in the United States. 

Recommended Plan 
Water supplies from surface and underground 

sources present a variety of problems of immediate im
portance in most of this highly industrialized and 
densely populated area. 

There are few areas of equivalent size in the United 
States where underground water resources have been 
developed as intensively as on Long Island. The re
cent construction of main highways has opened up con
siderable territ{)ry in which the population is growing 
rapidly. Future water supplies will be taken in part 
from underground sources. The intrusion of salt water 
indicates that the safe yield of the water-bearing forma
tions has already been reached in certain parts of Long 
Island. It is important that investigations be made to 
determine the best methods for developing, conserving, 
and apportioning the water yield. New York City 
draws most of its water supply from outside sources, 
but in 1932 the city made application to the New York 
State Water Power and Control Commission to obtain 
100 million gallons daily from driven wells in Nassau 
and Queens Counties. This application, which was op
posed by municipalities on Long Island which depend
ing upon the same underground source for their pota
ble water supplies, was denied in large part. 

Underground sources in New Jersey from Sandy 
Hook to Cape May are also depended upon. Ample 
supplies for probable future needs will be available 
in most of the area, if the sources are properly de-
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Drainage Basin Problems and Programs 

veloped; but in some sections the safe yield has been 
reached or closely approached. In Atlantic City 
the water level in wells to the 800-foot stratum has 
dropped 100 feet or more in the past 40 years. The 
possibility of increasing the yield, and the danger of 
the intrusion of salt water, are now being studied by 
the United States Geological Survey, in cooperation 
with the New Jersey State 'Water Policy Commission. 
The infiltration of salt water due to overpumping, as 
at Atlantic City, is a constant menace. Definite plans 
should be made for a future water supply for the region 
as a whole. Investigations should include intercon
nections of various sources of supply serving the north 
Jersey metropolitan district, to meet deficiencies by 
diverting water from points where there is a surplus. 

On Long Island and in northern New Jersey some 
supplies are taken from small streams and large quan
tities from tributaries of the Passaic River. These 
sources have been developed to such an extent that in
creased supplies will probably encounter unduly high 
c~sts or will involve an interstate problem by the con
struction of reservoirs in New York. 

Water supply needs of the New York metropolitan 
district are discussed in connection with the Delaware 
Basin, where a large project is recommended for con
struction. 

Pollution from sewage ,and industrial wastes is a 
serious problem in this area and corrective measures 
are urgently needed in the interests of health, naviga
tion, and recreation. The pollution now existing in 
New York Harbor and in the bays, estuaries, and 
coastal waters should be abated by the construction of 
intercepting sewers and treatment plants, together with 
proper control of trade wastes. Extensive shellfish 
areas along the Connecticut and New Jersey coasts and 
the eastern end of Long Island have been condemned 
by the several State health authorities because of con
tamination. Magnificent recreational facilities, used 
by millions, are seriously affected. Pollution of these 
waters became so bad in 1926 that the New York City 
Department of Health prohibited bathing at all pub
lic beaches except along the south shores of Staten 
Island, Coney Island, and the Rockaways, which are 
open to the ocean. 

A general program has been started for the con
struction of treatment works for all of the sewage 
which oricinates in New York City. Similar action 
should be "'taken at other places where conditions are 
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already bad. The interstate nature of the problem 
has been recognized in the creation of the Tri-State 
Treaty Commission by New York, New Jersey, and 
Connecticut in 1931. A study should be made leading 
to the construction of trunk sewers and sewage-treat
ment plants for the municipalities in New Jersey on 
the west bank of the Hudson River and for munici
palities that now discharge sewage on the east side of 
Newark Bay and into the Kill Van Kull. Considera
tion should also be given to pollution from oil and 
trade wastes in Kill Van Kull and Arthur Kill, the 
tidal waters between Staten Island and the New Jersey 
mainland. 

Navigation facilities, already highly developed, are 
of great importance in this area and should be ex
tended. The bays of New York, Newark, and Raritan, 
with their interconnecting tidal channels and rivers, 
afford docking and anchoring facilities for ocean, 
coastal, and inland vessels carrying the greatest con
centrated water commerce in the United States. Proj
ects now under construction should be completed and 
others now authorized should be started. Other im
provements are recommended for construction at a 
later time if and when the need increases. 

Beach erosion and movement of inlets along the 
coast are serious problems for many of the com
munities where recreational uses are highly developed. 
The shifting of sands by wind, wave, and tidal cur
rents is tending to move the inlets that form connecting 
channels between the ocean and the inland tidal bays 
and estuaries; during storms new channels may be cut 
across the narrow sand barrier islands that form the 
summer-resort beaches. These forces of wind, wave, 
and tide can be restrained by bulkheads and jetties, but 
in many cases the necessary protective works are 
beyond the capacity of the small municipalities to 
finance. Several projects of this kind are recom
mended foI' immediate construction; others are listed 
for later action. 

Flood control is needed at several places in New 
Jersey. Serious property damage has occurred in the 
industrial area below Great Falls on the Passaic. It 
is estimated that a recurrence of the flood height of 
1903 would now cause a loss of $30,000,000. The Corps 
of Engineers is investigating flood prevention on this 
river. 

Drainage is recommended for mosquito control in 
extensive marshes in Hudson and Bergen Counties, 
N.J. 



136 National Resources Committee 

New Jersey.New York Coast Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

26 Study of Interconnections to existln~ water supply systems In northern New lersey metropolitan 
district to provide for proper distflhution of availahle supplies and to devise method of adminis
trative control. 

24 Hudson County, N. 1.: Study ofintercepting sewers and sewage treatment prohlems ______________ _ 
23 New York, N. Y.: Sewage treat.ment plant at Tallmans Island.. ___________________________________ _ 
38 New York, N. Y.: Sewage-treatlnent plant at lamaica Bay ________________________________________ _ 
44 Somerville, N. 1.: Interceptor sewers and sewage-treatment plant _________________________________ _ 
45 RaritRD, N.l.: Interceptor sewers and sewage-treatment plant ____________________________________ _ 
33 New York, N. Y.: Channel deepening of New York-New lersey channels, from point near Sandy 

:!fa":ci ~~:3~0<:,edne':!~: ~~r:i~~;.hanneJs,lower New York Bay, RarItan Bay, ~d Staten 
16 New York, N. Y.: '&1idening channel 01 Hudson River ________________________________________ " __ _ 
21 New York, N. Y.: Straightening channel 01 Harlem River ________________________________________ _ 

39 New York, N. Y.: Dredging of Bay Ridge and Red Hook Channels ______________________________ _ 
40 New York, N. Y.: Dredging of anchorage at Red Hook Flats ___________________________ , _________ _ 

34 
6 

18 
17 
9 

27 
52 
32 
58 
[,7 
53 
35 

(I) 

New York, N. Y.: Deepening of Buttermilk ChanneL __ •• ___ • ____________ • ______________________ _ 
Port Chester, N. Y.: Remove Isolated rock sholSls _________ • _________ . _________________________ . ___ • 
Centre Island,~. Y.: Waterworks system __________________________ . _______________________ . _____ _ 
Harrison and Mams!'onack, N. Y.: Wate ..... upply improvements ______ . _______________________ . __ .. 
Wanaque, N. 1.: New water supply _______________________________________________________________ _ 
Parsippany and Troy Hills, N.l.: New water supply _~_. _________________________________________ _ 
Rocky Hill, N.l.: Waterworkssystem. ___________________________________ . _______________________ _ 
lersey City, N.l.: Rehahilitation of 72-inch water main ______ •• __ • _____ • ____ ~ _________ . ___________ _ 
Belmar, N. 1.: Beach-erosion control by jetties and bulkheads ________ • ____________________________ . 
Avon, N. 1.: Beach-erosion control by jetties and bulkheads. ______________________________________ _ 
Long Branch, N. 1.: Beach-erosion control by jetties and hulkheads. ______________________________ • 
Hempstead, N. Y.: Sewer system _____________________________________________ • ___ • _________ " _____ _ 
Flemington (46), Hawthorne (13), Sea Girt (60), Sea Isle City (66), and Westwood (7), N. 1.: Sewer 

system and/or sewage-treatment plants. 
43 Middlesex, N.l.: Sewer system and sewage-treatment plant _____ • _____________ • __________________ _ 
37 Valley Stream, N. Y.: Sewage-treatment plant ____________________________________________________ _ 
31 Hudson County, N.l.: Drainage 0190,000 acres of marshland lor mosquito extermination _________ _ 
41 Middlesex, Somerset, and Union Counties, N. 1.: Channel improvements of Green and Stony 

Brooks for Hood control. 54 Deal, N.l.: Beach-erosion control by jetties and bulkheads __________ •• ____ • __ • __ • ___ ._._. ________ _ 
56 Bradley Beach, N.l.: Beach-erosion control by jetties and bulkheads ________ •• __ ~ _______________ ._ 
29 BUDDvaie or Chimney Rock, N. 1.: Dam,aqueducts, aerators. Hltration plant, and distrihution sys-

tems for water supply to northeastern New lersey communities. 
22 

(I) 

12 
47 
50 
55 
68 
42 
15 
30 

(I) 
63 
17 
25 
25 

New York, N. Y.: Sewage-treatment plants_. ___ • __ •• ______ ._. ______ • _____ • __ • ____ •••••• __ • ______ _ 

Bayville (~), N. Y., Chester (28) and Long Branch (53), N. I., and Northport (19), N. Y.: Water 
supply systems. Lincoln .Parkl~.l.: Waterw~rks system __ • _____________________________________________________ _ 

WO!"lbfldge, 1'1.1.: Intercepting sewers and sewage-treatment I;'lant- _______ • _______ • _____________ _ 
Umon Beach,l:l.l.: Sewer system and sewage-treatment (partial) plant ____ ••• __ • ________________ _ 
00880 Township, N.l.: Sewer system and sewage-treatment (partial) plant ______________________ _ West Cape May, N.l.: Sewer system ___ • ___ • _________________________________________________ . ___ _ 
South PJainOeld, N.l.: Sewer system and sewage-treatment plant ___________ • ______________ .. ____ _ 
Fort Lee, N. 1.: Replacement of combined sewer outfall to Hudson River _________________________ . 
Watchung, N. 1.: Extension of sewer system __________________ • ___________________________________ _ 
Darien (5), Rowayton (4), an.d Westpo~ (3), Conn.: Sewage-treatment plants ____________________ _ Barneget Inlet, N .1.: Dredgmg naVlgetlOn channel _______________________________________________ _ 
Mamaroneck, N. Y.: Dredging navigetion anchorage in west basin of harbor ______________________ . 
Clilton, N. 1.: Improvement 01 Weasel Brook channel for Hood protection _________________________ _ 
Paterson, N. 1: Channel improvements on Passaic River from Great Falls to Newark Bay _______ . 

$75.000 

50.000 
7.155.000 
3, 888, 000 

211.000 
264,000 

10,000.000 

257.000 
200,000 

1~.000 
2, 431, 000 

783,000 
12,000 
56,000 

419,000 
18, 000 
73,000 
65,000 

651,000 
105,000 
82,000 

570.000 
6Il4.000 
184, 000 

551,000 
1,758, 000 

Plans completed. 
Plans being prepared. 
Plans prepared. 

Do. 
Cost given is for next 2 years. Additional needed 

tocomplete,$12,1l9,OOO. AuthomedbyCongress. 

Sum needed to complete. Authori.ed by Congress. 
Cost given is for next 2 years. Additionsl needed 

to complete, $300.000. Authorized by Congress. 
Sum needed to complete. Authomed hy Congress 
Cost given is for next 2 years. Additionsl needed 

to complete, $624,000. Authorized hy Congress. 
Survey completed. 
Survey completed. Authorized by Congress. 
Preliminary plans prepared. 

Do. 
Plans prepared. 
Plans completed. 

Do. 
Sketch plaDS in preparation. 
Preliminary plans prepared. 
Preliminary plSDS completed. 
Survey and preJiminary plaDS comple1ed. 
Preliminary plans prepared. 

169.000 Survey started. 
a.;o, 000 

320, 000 Plans prepared. 
160,000 Do. 

47,000.000 Preliminary studies completed. 

74, 310, 000 

189,000 

241,000 
180,000 
396,000 
100,000 
51,000 

387,000 
100,000 
111.000 
625,000 
533,000 
53,000 

llJ5,OOO 
6,000,000 

Preliminary plans made. To complete 100year 
program. 

Plans completed. 

Plans prepared. 
Do. 
Do. 
Do. 
Do. 

Plans completed. 
Do. 
Do. 

Authorized by Congress. 
Do. 

Plans completed. 
Includes cost of study of storage reservoir and 

mosquito elimination between Great Falls and 
_ Little Falls. 

GROUP B-FOR DEFERRED CONSTRUCTION 

64 Atlantic, Cape May, and Ocean Counties, N. 1.: Redredging of inland waterways for navigatio,,-_. 
61 Point Pleasant, N. 1.: Protective hulkheads for navigation _________ ._. _____ • ___ • ___ • ______________ _ 
51 Middlesex and Monmouth Counties, N. 1.: Dredging channel of Shrewshury River and construction 

01 yacht basin in Raritan Bsy. n Rockaway Township, N. 1.: Dam for third naval district, Lake Denmark ___ • _____________ . ______ . 
10 Butler, N. 1.: Dam lor water supply __ • _______________________ ••• _ •• _________ • ________ ........ ____ _ 
36 Ocean Beach, N. Y.: Improvements to water supply_. _________ • ________________________ .. __ ._ .• __ . 
8 Sloatsburg, N. Y.l Sewsge-treatment plant _______________ ._._. ___ • ____________________ ... ________ . 

53 Long Branch, N. 1.: Intercepting ~we~, pumping station,. and f~rce main ___ ••• __________________ _ 
48 Perth Amboy, N. 1.: DredgIDg naVlgetlon channel in Rafltan Rlver _____________________________ ._ 
14 Bergen County, N. 1.: Cleaning and regrading brooks to ~prove drainage for mosquito elimination_ 

$52, 000 
100, 000 
so, 000 

40,000 
246,000 
130,000 
98.000 

266,000 
267,000 
302,000 

Surveys completed. 
Do. 
Do. 

Sketch plans in preparation. 
Do. 

Survey completed. 
Surveys started. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Allenhurst Township, Atlantic City. A von-by-the Sea, Bradley Beach. Brigantine. Cape May City, 
Cape May Point, Deal Highland, Madi'lOn Township, Monmouth Beach, Ocean City, Ocean 
Township, Seabright, and Seal Isle City. N. 1 .. Bulkheads, jetties, and groynes for beach erosion 
control. 

62 Ocean County, N.l.: Beach-erosion control by bulkheads, letties, and groynes __ •• _______ . _______ _ 
65 A .Iantic County, N. 1.: Beach-erosion control hy hulkheads,jetties, and groynes __________________ _ 
59 Monmouth County, N. 1.: Beach-erosion control hy hulkheads, jetties, and groynes. ______________ _ 
67 Cspe May County, N.l.: Beach-erosion control by bulkheads, jetties, and groynes ________________ _ 
1 Greenport, N. Y.: Dredging navigetion anchorage in Sterling Basin of Greenport Harbor _________ . 

New Jersey: In s,II counties inland lake improvements: Atlantic Highlands; harhor improvement 
and breakwater; and Brigantine cut-oll in Atlantic County, Cedar Creek, Elizabeth, Harvey 

~~~~ 6~u~t~~~I~i~·R~~~~~::r:~:~: :.:~~o~o:~~~~lt:~~~;~J::inC= ~o~~;: 
creeks in Ocean County, inland waterways in Ocean County, Sheepshead Bay Meadows, Toms 
River to Manasquan Inlet, Tuckahoe River, Wading River. and Bass River: Dredging navige. 
tion channels or anchorages. 

Atlantic Highlands, Hackensack River in Bergen County, no. 1 on Passeic River in Essex County, 
no. Ion Hackensack River in Hudson County, Keansburg, Ocean City, no. 2 on Passaic River in 
Passeic County and Perth Amboy. N. I.: Yacht basins. 

I Map key numher shown following community name. 

$5,619, 000 

1,155,000 
~,OOO 

1,506, 000 
856,000 
53,000 

3,391,000 

Surveys and preliminary plans completed. 
Do. 
Do. 
Do. 

Surveys completed. 
Do. 

1,29.,000 Surveys and plans completed. 



3. DELAWARE 

The water-use problems of the Delaware Basin in 
order of importance, are the provision of additi~nal 
water supplies /or New York City, Philadelphia., and 
o.the~ commumtIes; the abate~ent of excessive pollu
tIon ill the lower Delaware and ill the Schuylkill Rivers' 
the control of soil erosion; the development of hydro~ 
electric power; and the control of floods. The basin lies 
in four States and the utilization of its water resources 
is aHected with potentially conflicting interests of 
grave importance. The public interest requires that the 
future development of these resources be effectively 
coordinated under the guidance of an interstate agencv 
clothed with appropriate authority. An importar:t 
initial step in this direction has been taken throuah 
the organization of the interstate commission on the 
Delaware River. 

General Description 
The Delaware River rises in the western slopes of the 

Catskill Mountains in east-central New York and flows 
about 275 miles to the head of Delaware Bay. It is the 
boundary between Pennsylvania and New Jersey. The 
drainage area is 12,765 square miles, of which one
half is in Pennsylvania. The northern part of the 
basin is mountainous and the central basin is in the 
highlands, both containing considerable forest areas. 
The southern portion is in the Coastal Plain. The 
region is rich in agricultural land and also in minerals, 
including large deposits of anthracite coal, cement 
rocks, slates, and building stone. 

The population of the basin is about 4,800,000. The 
sparse population of the headwater area has changed 
but little for many years, except for the summer influx 
of tourists and campers. The industrial sections along 
the lower reaches of the rivers have been growing rap
idly, and the great metropolitan population of New 
York City has been added to the number of those who 
look to this basin for water supplies. The problems 
of such water use are accordingly increasing in size and 
complexity. 

On the tidal river and the bay from Trenton to the 
sea navigation is highly developed. The port of Phila
delphia ranks second in the United States in tonnage 
of export and import trade. Substantial tomlage is 
also contributed by the ports of Trenton, Camden, 
Gloucester, Chester, and Wilmington. 

Temperature ranges in the basin between ext~e~es 
of minus 500 and 1100 • Average annual preCIpIta
tion is about 50 inches in the headwaters region and 
40 inches in the southern tributary area. The annual 

96428-37-10 

and seasonal distribution of rainfall is fairly regular. 
A.t Trenton, N. J., the drainage area is about 5800 
square miles and the average discharge 12,500 c~bic 
feet per second. The maximum recorded discharge 
was about 200,000 and. the minimum 1,240 cubic feet 
per second. 

Recommended Plan 
Water supply can be drawn from the Delaware for 

New York, Philadelphia, and other cities. New York 
City has an immediate plan to build impounding reser
voirs in the upper basin, on the Neversink River and 
the East Branch of the Delaware, connected by an 
aqueduct to a reservoir on Rondout Creek in the Hud
son watershed and thence to the municipal system. 
The project will develop 540 million gallons daily 44Q . , 
million of which will be diverted from the Delaware 
Basin. This diversion was authorized, with certain 
provisions, in a decree by the United States Supreme 
Court. The cost is estimated by the city board of 
water supply at $272,587,000. This project is recolU
mended for construction. 

Various plans for additional supplies have been 
formulated. Thus, the Corps of Engineers has con
sidered a joint plan for New York, Philadelphia, and 
northern New Jersey, which is predicated on an addi
tional supply of 800 million gallons per day to be taken 
after 1950 to provide for the estimated requirements 
of New York until 1980. This plan proposes reservoirs 
on the lower Neversink River and on the Delaware 
River. 

Philadelphia. uses about 330 million gallons daily, 
about half of which is pumped from the Delaware 
River at Torresdale and the rest from the Schuyl
kill River above Fairmount Dam. Both sources are 
polluted with sewage and industrial waste, and aU 
of the water has been filtered for the past quarter 
century. There are complaints of tastes and odors, 
particularly in the water from the Schuylkill River, 
which has a hardness greater than that from the Dela
ware. 

Various plans for improving the Philadelphia water 
supply have been discussed for many years. The latest 
comprehensive study, in 1924, recommended replacing 
the Schuylkill water with an upland supply from the 
Perkiomen and Tohickon watersheds, and continuing 
the use of the Delaware River. This plan would yield 
500 million gallons per day at an estimated cost of 
$91,500,000. There were criticisms of the proposal to 
continue Use of the Delaware water, and a further 
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recommendation was made to replace it with water 
from Neshaminy Creek. The Perkiomen-Tohickon
Neshaminy plan would yield 430 million gallons per 
day at an estimated cost of $116,100,000. 

Another suggestion was to get water from the Blue 
Mountains-from Bushkill, Broadheads, Pocono, and 
l\fcMichaels Creek on the Delaware; and Tobyhanna, 
Big Creek, Pohopoco, a{ld Mud Run on the Lehigh. 
This was considered to be the best of all the upland 
sources, although the water would have to be filtered 
to remove sediment, swamp color, and tastes. The 
plan was rejected at the time as being beyond the 
power of the city to finance. 

The Corps of Engineers has also considered an im
pounding reservoir at Tock's Island 6 miles above the 
Delaware Water Gap, with interconnected reservoirs 
on the Tohickon and N eshaminy watersheds, to fur
nish a gravity supply of 639 million gallons per day 
for Philadelphia. The project would also supply 
water for Chester and other neighboring towns, to
gether with 400 million gallons per day for communi
ties in northeastern New Jersey; and it would gen
erate hydroelectric power. 

The Pennsylvania Department of Health has noted 
various objections to this plan. Admitting that the 
water would be superior to the present supply, the 
department points out that it would not be as desirable 
as water from the Pocono Blue Mountains where great 
on inhabited areas could be acquired and reserved. The 
Tocks Island Reservoir might at times deliver water 
of inferior quality after a 60-foot draw-Uown for 
power purposes, or after too brief storage in great 
freshets. The health department objected to the in
clusion of Philadelphia's future water supply in a 
power project, and to the relatively small quantity of 
water allocated to Pennsylvania as compared to the 
amount reserved for New York. 

In view of the unsatisfactory status of this complex 
problem a study is recommended to establish a definite 
and comprehensive plan for Philadelphia's future 
water supply. Meanwhile various long-delayed im
provements to its filter plants, pumping stations, and 
distribution system should be carried forward at once, 
costing $3,130,000. 

Water supplies for northeastern New Jersey do not 
now come from the Delaware. The plan of the Corps 
of Engineers would take 400 million gallons per day 
from the Tocks Island Reservoir on the Delaware as a 
future supply for this district. Various New Jersey 
authorities have studied the possibility of using the 
New Jersey tributaries of the Delaware and the Rari
tan. The problem has controversial aspects, and a co
operative study project is recommended to establish a 
general plan for this area in conjunction with the in
vestigation of the Philadelphia water-supply problem. 

National Resources Oommittee 

·Water-supply projects for Camden, Alpha, Gloucester, 
and Clementon, N. J., are not units in this compre
hensive plan and are recommended for construction as 
soon as financial and legal difficulties can be overcome. 

Gross pollution of the Delaware and Schuylkill 
Rivers at Philadelphia has been 'a major problem for 
many years. Studies begun in 1907 led to the ap
proval of a general plan in 1915. Today, with a sew
age flow of 400 million gallons per day, only one
seventh is being treated. The Schuylkill River below 
Fairmount Dam, with its entire flow diverted for long 
periods into the water supply, has become so polluted 
that septic action is constantly taking place. The 
Delaware River condition is little better. Recently 
the representatives of 20 shipping companies threat
ened to withdraw their vessels from Philadelphia un
less this nuisance is eliminated. The most urgent 
work on the Philadelphia system will cost about 
$25,000,000. There are proportionate requirements for 
other communities on the Delaware River, such as 
Camden and Chester, and for a number of towns on 
the Schuylkill River. 

A sewage treatment plant is recommended for Port 
Jervis, N. Y. According to the decree of the Supreme 
Court, this plant must be built before New York City 
may divert water from the Delaware watershed. Port 
Jervis is now discharging industrial wastes and the 
raw sewage of a population of over 10,000 into the 
Delaware River. 

Hydroelectric power has not been developed to an 
important extent in the Delaware Basin, except on two 
tributaries, the Wallenpaupack in Pennsylvania and 
the Mongaup in New York. The Corps of Engineers 
has proposed a project of eight reservoirs with an in
stalled capacity of 326,600 kilowatts. For power alone 
the development is not now economically justified but 
it will furnish other benefits to the basin, including 
water supply'and regulation of low-water flow. The 
project is listed for future consideration. The Toby
hanna Reservoir on the Lehigh is also listed for future 
construction as a unit for flood-control and river 
regulation. 

Flood control.-Preliminary recommendations have 
been made by the Corps of Engineers for five reser
voirs on the west branch of the Delaware, in view of 
the floods of July 1935 in southern New York and 
northern Pennsylvauja. Recommendations for con
struction will await the results of investigations now 
under way. 

The Tobyhanna Reservoir (already noted) in the 
Pocono Blue Mountain area has been favored as an 
upland source of water supply. This reservoir, cost
ing $3,030,500, will serve for hydroelectric power, and 
will also assist in flood protection and in adding to the 
low-water flow of the Delaware River. 



Drainage Basin Problems and Programs 

The Schuylkill River presents a serious flood 
hazard which can be reduced by the removal of chan
nel encroachments and the elimination of anthracite 
culm wastes that collect in the river below the Potts
ville district. The Corps of Engineers is now study
ing the situation, with the immediate objective of 
protection against silting in the ship channel of the 
lower Schuylkill, which carries about one-third of the 
tonnage of the port of Philadelphia. Since 1933 more 
than a million cubic yards of silt have b~en removed 
every year from the lower channel. Half of this ma
terial is fine coal. The amount is increasing each year, 
and huge deposits are piling up above the Fairmount 
Dam, interfering with recreation and occasionally 
fouling the city water supply. When the Schuylkill 
is cleaned up by dredging and the construction of dikes, 
levees, and retaining walls it will provide one of the 
finest recreation areas in the country for a large popu
lation. 

Regulation 01 low-water flow would reduce the de
gree of pollution, particularly in the navigable parts 
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of the river. A larger amount of dilution will make 
it possible for the cities along the tidal stream to sat
isfy reasonable requirements of sewage treatment at a 
much lower cost than would otherwise be necessary. 

River regulation would also assist in driving back 
the salt. water which has shown a tendency to work 
upriver, even at times as far as Philadelphia, creating 
serious problems for many industries along the shores. 
As a result of a serious invasion of salt water in 1930 
the Pennsylvania Department of ~ealth, the Corps of 
Engineers, and a group of industrial firms each made 
studies of the salinity problem. The conclusion 
reached by the department of health was that the pro
.posed diversion by New York City, with the release 
of compensation waters at low river stages as ordered 
by the Supreme Court, would tend to improve condi
tions rather than to make them worse. Other reservoir 
projects upstream would also help to hold back the 
salinity invasion by assisting river regulation. 
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DELAWARE 
!<CAU: OF MII.F.S 
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19aQ 

Cities __ ___ __ __ __ ___ ® 

W ..... Supply ____________ • 

Pollution Control _ _________ • 

cruumel Impl'O\'eUlent, N8\"ig'llbon ____ ----II-

Dam nud Resen"oir. WRttrSupply ______ ® 

DalmllodResen-oir,Polrer __ --- ---t:D 
AmI Stud)'. W ..... Supply ________ ~ 

Dminage lLl!in Boundary ________ ...., 

:MRp Kf'1 Number.-. Shown 011 Project List; __ __ I:! 

NA.TlONA.L RESOURCES COMMI1'1'EE 
WATER RESOURCES COMMITTEE 

DR.-\INAGE BASIN STUDY 
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Delaware Project List 

Remarks 
Map I key 
no. 

Project 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

5 New York, N. Y.: Additional water SUffl~ reservoi!S on Neversink River, East Branch of Dela
;:~t~":'. Rondout Creek (Hudson aSlD) WItb .nterconnecting aqueducts and appurtenant 

33 P~~~~~~W~ ~ie::~~~I~rJ'i~;,;m~i~~~':,~i~~s~~~ter plants, pumping stations, and 
33 PbiJadelpbia, Pa.: Sewer system-Interceptors and 21irst stage sewage treatment plants and exten

sion at existing plant. 
(I) P~~::g::"sJ~a.: Btndy of future water supply; including consideration of Tooks Island (14) 

14 Nortbeastern New lersey municipalities: Study of future watar supply including consideration 
of proposed Tooks Island reservoir and otber sources. 

38 
36 
12 

(I) 
(I) 

g~t:::'P~:: I ji~f~~=e ":::"'1:;'!~~~~~_~~~~====::::::::::::::::::::::::::::::::::: :::: Port lervis, N. Y.: Sewage-treatment plant for complete treatment _______________________________ _ 
Haverford (34) and Radnor (28) Townsbips, Pa.: Sewage-treatment plant for complete treatment __ 
Delaware (34) and Montgomery (23) Counties, Pa.: District sewer system and sewage-treatment 

plants, to serve ?:1 communities. 
29 Abington Townsbip, Pa.: Sewer system, pumping stations, and complete sewage-treatment plant __ 
35 Rose Valley, Pa.: Sewage-treatment plant _______________________________________________________ _ 
24 Birdsboro, Pa.: Sewer system and first stage sewage treatment plant ______________________________ _ 
31 Florence, N.l.: Sewer system and sewage-treatment plant ________________________________________ _ 
39 Brooklawn, N.I.: Reconstruction of sewage-treatment plant ______________________________________ _ 
21 Lansdale. Pa.: Sewer construction. ___________________________________ ___ ______________ e. _________ _ 

19 Souderton. Pa.: Sewer system and sewage·pumping station _______________________________________ _ 
20 Hatfield, Pa.: Sewer system and complete sewags-treatment plant ________________________________ _ 

~ ~dH'fu:N"1~~*a~"r~:;;;as=~~~_~~~:::::==:::====::::::::::==:===========:=========: 15 Andover, N.I.: Water ... upply system _____________________________________________________________ . 
32 Bordentown, N.l.: Water-supply collecting system _____________________________________________ .. 
39 Big Timber Creek, N. 1.: Dredging navigation cbannell0 feet deep and 60 feet wide _____________ _ 
39 Mantna Creek, N. I.: Dredging navigation channel 10 to 12 feet deep; 60 to 100 feet wide _________ _ 
45 Cbesapeake and Delaware Canal: Dredging cbannel to a deptb of T/ feet __________________________ _ 

Reterding dams in headwaters of Susquebann~ and Delaware Rivers and Finger Lakes region for 
flood control. 

22 lAUIlbertville, N.l.: Sewage-treatment plant ______________________________________________________ _ 
38 Camden, N. J.: Wells and water mains ___________________________________________________________ _ 

~: tl~~!;s~~~~.'j.~te~~tl~~ds:.%':'iiiiii,;s~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
41 Clementon. N.1.: Extensions and repairs to waterworks sy~tem __________________________________ _ 
48 Mauri"" River, N.l.: Dredge cbanneJ 8 feet deep and 150 feet wide _______________________________ _ 

$272, 587, 000 Plans complete; $17,500.000 of tbe estimated cost 
bas been appropriated by New York City, con
struction to extend over 8 to 10 years. 

3,130, 000 Plans completed. 

25, 000, 000 Preliminary plans and estimates made. 

60,000 

40,000 

3, 000,000 
600,000 
300,000 
328,000 

6,000,000 

1,400,000 
37,000 

300,000 
140,000 
36,000 

100,000 
150,000 
150,000 
48,000 

150,000 
45,000 
26,000 
38,000 
25,000 

5.393,000 
See remarks 

229,000 
810,000 
60,000 
55,000 
42.000 
65,000 

Preliminary study made. 

Do. 

Preliminary plans and estimates made. 
Do. 

Preliminary plans made. 
Plans completed. 

Do. 

Do. 
Do. 

Preliminary plans made. 
Plans completed. 
Survey being made. 
Comprehensive plan made. 
Plans completed. 
Preliminary plans made. 
Sketeb plans in preparation. 
Plans prepared. 
Sketcb plans prepared. 
Plans in preparation. 
Survey completed. Autbori.ed by Congress. 
Sum needed to complete. Autborized by Congress. 
Sum needed to complete. Autborized by Congress. 
Estimated cost of reservoirs in Delaware Basin in-

cluded in Susquebanna Basin project. 
Plans completed. 

Do. 
Do. 
Do. 
Do. 

Cost to complete. Survey completed. Autborized 
by Congress. 

GROUP B-FOR DEFERRED CONSTRUCTION 

44 Gloucester and Salem Counties, N.I.: Dredging cbanne1s from deep water in Delaware River into I 
49 D=~sCreek, N.l.: Dredging navigation cbannel from deep water in Delaware River to Dennis 

25 
26 
T/ 
39 
37 
31 
1 
6 
2 
4 

33 
50 
47 

38a 

sn~r:;k()ity, Pa.: Sewer system and sewage-treatment plant _______________ ~ _____________________ _ 
pboenixville, Po.: Sewer system and 1irst ... tage sewage-treatment plant ___________________________ _ 
Consbobocken, Pa.: Sewer system and first·stage sewage-treatment plant _________________________ _ 
Gloucester, N. J.: Sewer system and first-staga sewage-treatment plant ___________________________ _ 
Paulsboro, N.l.: Sewage-treatment plant ___________________________________________________ --,----
Morrisville, Pa.: Sewer system and 1irst ... tage sewags-treatment plant _____________________________ _ 

~~~~~~~ ~~~:~==~~~l~~::::========:::::::::::::::::==::::::::::::::::::::::: 
~:N~~~p:a.K:s~w=h~~r'0~~~tand.rect-jji;;teciiver.;iice8iFriiiikfo~tAiSeii8i:::=====:==: 
Harbor of Refuge, Delaware Bay: Dredge <:bannel15 feet deel? and 300 feet '!Ide __________________ _ 
Mispillion River, Del.: Extension of nortb Jetty at moutb ofpver for appro.xllD8tely 3,500 feeL ____ _ 
Delanco, N. J.: Excavation ofa cross cbanneJ aU Delanco, N. J., 200 feet WIde and 8leet deep _____ _ 

$85,000 

110,000 

205,000 
750 000 
804:000 
300,000 
76,000 

375,000 
100.000 
300.000 
210.000 
86.000 

100,000 
65,000 
90,000 
32,000 

Survey completed. 

Do. 

Investigsltion made. 
Plans being prepared. 
Pre\iminary plans made. 
Plans completed for sewer system ouly. 
Plans completed. 
No plans. 

Plans in progress. 
Survey completed. Autboriled by Congress. 
Survey completed. 

Do. 

GROUP G-TIME OF CONSTRUCTION INDETERMINATE 

13 
14 

(I) 

Lebigb River, Pa.: Dam on Lebigh River below mouth of Tobybanna Creek ______________________ _ 

~:l:::: ~l;:; :f.~d~~n~~~ ~'T.~ciiDDoiiSvliii.-(3i~8iid-BairYVillii-(iO)~-N.wyoii·;-chi.,tiliit-
Hill (17), Pa.; Cocbecton (7), Mongaup (11), and Narrowsburg (8), New York: Hydroelectric dams 
and power bouses. . R d Sto C ks· 

New Jersey: Bidwells, Crosswicks. FishlDg, FortesQue, Pensan~e-n, 8n~C8s, an eJs i 7 . 
Dredging cbannels· Camden Cumberland, and Morcer Count.es: Dredgmg cbann r.om eep 
warer in Delaware 'River into tbe creeks; Ottencs Hhsrbor: ~~ginf~~or6~on:~ ~~~::. 
dredginl' public yacbt basin; Bldwe11s Creek, a ansey .ver, , 
Beacb: Yacbt basins . 

• Map key number sbown following community name. 

$3,030,000 
15,260,0110 
24,837,000 

845,000 

Furtber investigation required. 
Do. 
Do. 

Surveys completed for dredging projects; surveys 
and plan.. complete for yaebl basins, piers, and 
boal slips. 



4. SUSQUEHANNA RIVER 

Extensive and recurring damage and loss of life by 
flood, and gross pollution of the waters by sewage and 
industrial wastes are immediate problems in the val
leys drained by the Slfsquehanna and its tributaries. 
Retarding dams and levees are needed to control the 
floods; sewers and treatment plants to abate pollution. 
Industrial wastes, especially from mines, present a 
special problem jor which investigation is recom
mended. Better water supply is needed now for the 
populous area at Harrisburg; future requirements 
should be anticipated for other communities. Power 
resources of great magnitude have been developed and 
can be greatly improved by regulation of the flow. 
'Vater uses in the basin are affected by important 
interests in three States. 

General Description 
The Susquehanna River and its tributaries drain 

a large part of south-central New York, most of cen
tral Pennsylvania, and a small section of Maryland. 
The area of the basin is 27,400 square miles, slightly 
more than the combined areas of Massachusetts, Ver
mont, and New Hampshire. 

The Susquehanna River is formed at Northumber
land in central Pennsylvania by the union of its north 
and west branches, and flows southward to its mouth 
at the head of Chesapeake Bay. Below Northumber
land the stream is wide and shallow with many rocky 
islands to a point about 23 miles north of the Pennsyl
vania-Maryland boundary, where it enters a gorge 
having a series of lakes formed by power dams. 

The population of the basin is about 3,000,000, a 
density of 110 per square mile; it has increased about 
29 percent in the last three decades. Nearly one
quarter of the total is contained in the nine principal 
cities, Scranton, Wilkes-Barre, Altoona, Harrisburg, 
Lancaster, York, and Williamsport in Pennsylvania; 
Binghamton and Elmira in New York. 

Forests, mainly second-growth, cover about 50 per
cent of the basin area. The lumbering industry has 
been steadily declining since about 1900 and is now 
relatively unimportant. The cleared lands are devoted 
almost entirely to agriculture and dairying; the prin
cipal agricultural products are truck, poultry, fruit, 
fodder, grain, and tobacco. 

Almost all of the anthracite coal used in the United 
States is mined in northeastern Pennsylvania; the field 
lies mainly within the Susquehanna Basin. Bitumi
nous coal is mined in the western part of the basin near 
Clearfield, Pa. 
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Important and varied industries scattered through
out the basin manufacture products which include steel, 
textiles, refractories, paper, and leatheI' in Pennsyl
vania, and abrasives, clay, stone products, enamelware, 
castings, and furniture in New York. 

The climate is temperate in general, but temperatures 
range from 1000 F. in the summer to -300 F. in winter. 
The average annual precipitation is about 41 inches. 

The average discharge of the Susquehanna River at 
Harrisburg from a drainage area of 24,100 square 
miles is 34,600 cubic feet per second. The minimum 
discharge in 1930 was 1,600 cubic feet per second. 
A destructive flood in the upper reaches of the Susque
hanna in 1935 took 52 lives. In the next year, 1936, 
the lower reaches were inundated by the greatest 
flood of record. Due to their magnitude and destruc
tiveness, these two floods predominate in the minds of 
the people of the valleys; but their magnitude was 
closely approached in 1865, 1889, 1894, 1901, 1902, 1913, 
1914,1933, and 1934, and in the intervening years the 
lowlands along the streams were often flooded. 

Property damages by the two most recent floods have 
been estimated at $16,773,710 for 1935, and $72,000,000 
for 1936. The 1935 estimate does not include indirect 
damages to trade, agriculture, and industry by loss of 
wages, stopping of all transactions, interruption of 
communication and transportation, and increased 
prices. These indirect losses may equal or exceed the 
direct property losses. The estimate of all damages due 
to these two flOods may be placed at $100,000,000. 

Recommended Plan 
The diverse economic interests of the Susquehanna 

Basin create many interrelated problems in the use, 
control, and conservation of surface and underground 
waters. The area contains large industrial districts, 
bituminous and anthracite coal fields, gas fields, hydro
electric plants, populous cities, rich agricultural and 
dairying areas, and extensive networks of railroads 
and highway&-all vitally concerned with proper 
measures for the utilization of the water resources. 

Flood control.-The most urgent problem of the 
Susquehanna River and its tributaries is the control 
of floods. For the social welfare of the present and 
future inhabitants of the flood plain, as well as for 
economic reasons, flood-control projects should go for
ward as rapidly as practicable. 

A general system of retention reservoirs is recom
mended for the upper ;reaches in northern PelIDsyl
vania and south-central New York. The Corps of 
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Engineers has made preliminary location plans and 
cost estimates for these reservoirs in the headwater 
streams and is conducting field surveys of the sites. 
Levees along the lower Susquehanna are needed for 
the protection of the cities and boroughs. 

Pollution.-Next in importance to flood control is 
the problem of preventing stream pollution from be
coming a grave menace. Health is endangered by 
domestic sewage and by mining and industrial wastes 
through public water supplies and also through recre~ 
ational water uses. Certain industrial wastes inter
fere with other industries that use the river water; 
fish life is menaced, and is entirely absent in many 
reaches of the streams. In many places the water is 
unsafe or intolerable for boating, bathing, or fishing; 
excellent and needed recreational facilities are thus 
withheld from a large population. With an increas
ing popUlation and the growth of new industries an 
impossible burden will fall upon the streams in car
rying away the waste load unless steps are taken to 
abate excessive pollution. 

Untreated domestic sewage enters Susquehanna wa
ters from more than 80 percent of the sewered popUla
tion of 1,650,000, including 138 municipalities. Of 
the 11 major cities of more than 25,000 population each, 
only 4 have sewage treatment plants: Altoona, Lan
caster, York, and Lebanon, Pa. Only 23 munici
palities under 25,000 in population have treatment 
plants. Not all of these plants are adequate; some in 
Pennsylvania have been notified by the State Depart
ment of Health to prepare plans for improvement or 
reconstruction. The constitutional limitation on 
municipal debt is a serious handicap. 

Most of the industrial waste comes from mining. 
Acid waters flow and are pumped from operating and 
abandoned mines and drain from gob and culm piles. 
In the anthracite region culm is washed into the 
streams, forming deposits in pools of the river at low 
flow. When the stream levels rise with freshets and 
heavy rains, these pools are purged and an acid load 
is imposed on the stream heavy enough to kill the fish. 
This condition is objectionable and the only effective 
means of control is a.t the source-preventing the 
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culm a~d drainage from washing into the streams. 
A speCIal study to determine methods of control is 
~eco~ended. Industrial wastes from certain large 
mdustrIes have been satisfactorily controlled through 
mutual agreements, but much remains to be done. 

Water supply.-Most of the communities in the Sus
queha~na Basin obtain their water supply by im
pounding upland streams or by filtering water from 
creeks, rather than from the river. Some of the smaller 
co~unities and most of the rural population use 
sprmgs or wells. Large use is made of underground 
water for coal washing and for cooling purposes. 
Water supplies in general appear to be adequate for 
present needs except at Harrisburg, Pa. Harrisburg 
and Steelton use water from the river and at times of 
low flow treatment is difficult. Major plant improvll
ments are needed to cope with this situation. A study 
is recommended to determine whether this proble~l 
could best be solved by a metropolitan water supply 
from an upland source for Harrisburg, Steelton, and 
neighboring communities. Possible future supplies 
for all of the other cities over 25,000 in .population 
should be investigated at the same time. Considera
tion should also be given to the conservation of under
ground water supplies, in view of their widespread use 
and the increased draft of additional wells for air con
ditioning and cooling purposes. 

Power.-This basin, adjoining the great industrial 
and manufacturing centers of eastern Pennsylvania, 
southern New York, and New Jersey, is an important 
present and potential source of power for an extensive 
market. The installed capacity of existing plants of 
more than 100 horsepower in the basin is 630,000 kilo
watts; the Safe Harbor, Holtwood, and Conowingo 
stations on the lower end of the river together contain 
81 percent of this, or 507,000 kilowatts at present, with 
an ultimate total of 827,000 kilowatts. The perform
ance of both present and future plants will be ma.
terially improved by regulation of the stream flow. 
Power development should be carefully planned and 
coordinated in an orderly manner with stream flow 
regulation, with market requirements, and with other 
great power resources within transmission distance of 
the markets. 
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Susquehanna Project List 

Remarks 
Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study to determine ~he. fntu,!, w.ter. su""ly needs f~r all municipalities over 25,000 population 
tbrougbout the basm 1!,~ludlDg adv .... bility of creatlDg a metropolitan water.supply project for 
Harrlsbur~, Pa., and "Clmty. 

Study to determine methods of eliminating mine wastes from the Susqueh.nna and Delaware 
Rivers and tributaries thereby remol"ing existiI!g pollution. 

12 Wilkes-Barre and Hanover Township, Luzerne County, Pa.: Levees on North Branch of Susque
hanna River for Dood protection. 

111 Kingston and Edwardsville, Pa.: Le,'ees on North Brancb of Susquebanna Rinr for Dood pro-
tection. 

15 Sunbury, Po.: Levees on Susqu"banna River for flood protection _________________________________ _ 
23 Borougb of State College, Pa.: Sewage treatment plant. _____ .............. __ ............... ___ .. .. 
25 Altoona, Pa.: S.wag. treatment plant ______ .. _______ .. ____ .. _______ .. __ .. _ .... ___ .. __ ........ ____ .. 
~ Clarks Summit, Pa.: Sewer syStem and .. wage treatment plant. _______ .... ______ .. __ .. ____ .... _ .. 
.J. Binghamton, Endicott, and Johnson City, N. Y.: Sewage treatment plants... _____________________ _ 
5 Elmira. N. Y.: Intercepting sewers and ..... ag. treatment plant_ .... _______________ .. __ .. _____ .. _ .. 

~ ~'1~~1;.:~~.: .. ~eh~~::'te~~~f"';;~ag~~:".:!e:J''.f.lawBie1ljvers·andFfiigerTak.'-regioni'" . 
Dood oontrol. 

25,000 

281,000 Authorized by Congress. 

226,000 Do 

109,000 
121,000 

1,2iiO,OOO 
391,000 

1,600,000 
900,000 
170,000 

31,516,000 

Plans being prepared. Authorized by Congress. 
Plans completed. 

Do. 

Do. 
Cost to complete as autborized by Congress. Plans 

being prepared. Includes estimated cost of land, 
$5,930,000. 

GROUP B-FOR DEFERRED CONSTRUCTION 

31 Lebanon, Pa.: Water·6Jtration plant __________________________________________________ .... ________ _ 
30 Hamsburg, Pa.: Levees on Susquehanna River for Dood protection __________________________ ...... 
19 Williamsport, Pa.: Levees on West Brancb of Susquehanna River for DODd protection ____________ _ 
34 York, Pa.: Retarding dams on Codorus Creek _________________________________ .. ______________ .. __ 

(I) Bloomsburg (14), Forty Fort (9), Jer .. y Sbore (20), Lock Haven (22), Milton (16), Montgomery 
(17), Muncy (18), Nanticoke (13), Plymouth (11), Swoyersville (10), and West Pittston (9), Pa.: 
Levees for DODd control. 

~f f~I~1~1:!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~m~~m~~~~~~~~~~m~~~ 
32 York, Pa.: Improvements to .. wage-treatment plant _________________ .. ______ .. __ .. ______ .. ______ __ 
33 Spring Garden Township, York County, Pa.: Sewer syStem ____ .... _____________________________ .. 

i ~~~~_~!!~~~~~~~~~_~~-~~~~~~~~~_~~~-:~~:~_ll~l~ 
35 Cardill, Md.: Sewer·system and .. wage treatment plant _________________________________ .. _______ _ 

$250,000 
109,000 

2,600,000 
2,600,000 
5,891,000 

700,000 
1,300,000 

400,000 
SO,OOO 

314,000 
lSO,OOO 
795,000 
160,000 

SO,OOO 
180,000 
lSO,OOO 
120,000 
136,000 

1,200,000 
25,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

37 Havre de Grace, Md.: S.wage-treatment plant----______________ ~-----------------------------o----
'n Huntingdon County, Pa.: HydroelectriC power dam and reserVOir on Raystown Brancb of JunIata 

River. (I) Cardill (35), and Darlington (36), Md.: Water-supply systems ____________________________________ _ 

I Map key number sbown following community name. 

$ISO,OOO 
21,528,000 

35,000 

Plans being prepared. Authorized by Congress. 
Do. 
Do. 

Plans being prepared. 

Preliminary plans complete. 
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1. UPPER CHESAPEAKE 

For proper development of the water resources of 
the upper Chesapeake Basin the plan will include the 
construction or extension of water supply systems for 
domestic and industrial purposes, the study of under
ground water supplies, soil conservation and the treat
ment and disposal of sewage and industrial wastes. 
There are also included recommendations for naviga
tion improvements, and for studies of the control and 
prevention of beach erosion, of drainage and mosquito 
control, and of flood control. 

General Description 
The basin lies between a line running north and 

south through the District of Columbia on the west 
and a similar line through the middle of the State of 
Delaware on the east, comprising about two-thirds of 
the State of Maryland, a small area in southeastern 
Pennsylvania, and the western portion of Delaware. 

The area includes portions of the Coastal Plain and 
of the Piedmont Plateau. In the Coastal Plain, the 
topography is gently rolling or nearly flat; altitudes 
range up to 250 feet. In the Piedmont Plateau, the 
topography is likewise rolling but with altitudes as 
high as 800 feet at the west. 

A striking drainage feature of the region is the large 
number of rivers tributary to Chesapeake Bay whose 
lower reaches are navigable tidal estuaries. 

The most important sources of water supply are the 
Patuxent and Patapsco Rivers and Gunpowder Falls. 
The water in the upper reaches of these and other 
streams is of good quality for domestic and industrial 
uses, being fairly soft and of relatively low turbidity 
except immediately after st<?rms. In the eastern part 
of the region most of the water supplies are from wells 
which furnish water of satisfactory quality. 

The population of the basin in Maryland, including 
that of Baltimore and many smaller communities, is 
1,260,000, which is three-fourths of the total population 
of the State. It is classed as two-thirds urban and one
third rural. The lands of the region are fertile and 
suitable for agriculture. The average annua~ p~ecipi
tation is about 40 inches and is usually well dIstrIbuted 
throughout the year. In the eastern portion, where 
the land is nearly flat, there are man! marshy areas. 
The oyster and fishing industries are Important along 
the bay. 

Recommended Plan 
Additional water supplies for domestic and industrial 

purposes constitute an urgent need in parts of this 

basin. Most of the projects proposed are for small 
communities which are now without public systems, 
o~ whose p.rese~t supplies are inadequate. The largest 
srngle proJect IS that sponsored by the Washington 
suburban sanitary district for the utilization of the 
waters of Patuxent River, considered the most press
ing necessity of this kind in the basin. It involves 
the provision of an additional supply from this basin 
to serve a large popUlation, most of which resides in 
the Potomac River Basin. 

Four other water supply projects are scheduled for 
deferred construction. Three of these will be required 
to take care of the rapidly increasing population of 
Baltimore and of the Washington suburban sanitary 
district. The city of Baltimore plans to strengthen 
the existing tunnel from the present source of supply 
to the filtration plant at an estimated cost of $1,800,000 
and, ultimately, to raise the level of the present water 
in the Gunpowder Reservoir at a cost of $17,200,000. 

A comprehensive study of the underground waters 
of the basin is needed. Considerable data are already 
available. These should be tabulated and correlated 
with additional field data. 

Waste disposal is only slightly less important in the 
area than water supply. Sewer systems, sewage treat
ment plants, or both, are recommended for immediate 
construction in 40 communities. Certain of the sewer 
projects are urgently needed to reduce stream pollu
tion and protect public health. All of the problems 
of industrial waste in the western part of the basin 
originate in the distilling industry. Adequate amelio
ration of stream pollution would necessitate the treat
ment of wastes from 8 distilleries. Abatement of pol
lution would improve conditions at oyster beds in 
Chesapeake Bay and its tributary waters. 

Twenty-nine sewerage projects to be undertaken 
within the next 10 years have been included in the 
project list for deferred construction. These projects 
include a sewage treatment plant at Salisbury, the 
largest community in the eastern section of the basin, 
and extensions to the systems of the Baltimore County 
Metropolitan district and the city of Baltimore. 

Navigation is another important feature of this 
basin. The most important improvement at present 
is the deepeninO' of the Chesapeake and Delaware 
Canal to accom~odate vessels of greater draft. This 
project was authorized by the Rivers and Harbors Act 
of August 30,1935 .. Work has been started. The esti-
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mated cost of $5,393,000 appearing in the Delaware 
project list is for completion of the work. It may well 
prove desirable to supplement the project now under 
way by measures to safeguard wildlife habitat in the 
Susquehanna Flats area. 

Drainage and mosquito control are needed in some 
portions of the basin, and a project has been listed to 
provide for further study to determine the most effec
tive program. The study should include also the rela
tion of this drainage to agricultural lands. 

Beach erosion projects have been proposed; further 
study is necessary and is recommended. 

Flood control is not a major problem in this basin. 
Only one project is recommended. 

\ Upper Chesapeake Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Comprehensive study of stream pollution problems In the basln ___________________________________ _ 

16 Washington Suburban Sanitary District, Maryland: Water-6\lpply development from Patuxent 
River. 

3 Baltimore County metr~olitan district, Maryland: Sewer-system extenslon ______________________ _ 

25 ~~~i!~~~iN~ct"~cb °i1&~~:!~~e:k~ ~~~e;~.s~~~ .. fi~\~~oro;-iJ:ebroii;iiiilsiioro;Mard;IiB-

(I) 

(I) 
11 
11 
11 
'¥1 
35 
32 
27 
11 
19 
11 
18 
20 

Springs, Marion, Millington, Northeast, Prince Frederick, Queen Anne, Round Bay and Severna 
Park, Solomons, Stlllpond, Sudlersville, Sykesville, and Upper Marlboro, Md.: Water-6\lpply 
systems. 

Betterton (8), Charlotte Hall (26), Chestertown (9) and Edgewood Arsenal (7), Md.: Water-6\lpply 
extensions. 

Crownsville (18) and ElUcott City (12), Md.: Water supply extensions and ffitratlon ______________ _ 
Baltimore, Md.: Boston Street and Bayliss Street sewers and sewage disposal for Camp Holabird __ Baltimore, Md.: Lafayette Avenue Storm Drain __________________________________________________ _ 
Baltimore, Md.: Jones Fall Interceptor SE'wer ______________________________________________________ _ 
Cambridge, Md.: Sewage-treatement plant _______________________________________________________ _ 
Crisfield! Md.: Sewer system extensions and sewage-treatment-plant additions ____________________ _ 
Ocean C.ty, Md.: Sewer system extensions and treatment-plant addltlons. ________________________ _ 
Cambridge, Md.: Sewage-treatment plant for Eastern Shore State Hospital _______________________ _ 

W;ldl:n~~~S,I\Ud:: S:::!rSl;s~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Baltimore County, Md.: Montrose School for Girls; sewer system extensions ______________________ _ Crownsville, Md.: Relief outfall sewer ____________________________________________________________ _ 
Annapolis Md.: Dredging channel 16 feet deep, 100 feet wide, In Severn River and Anchorage Basin 

In Opa Creek. 24 Easton, Md.: Sewage-treatment plant ____________________________________________________________ _ 
25 Chesapeake Beach and North Beach, Md.: Sewer system and gewage-treatmentplant _______________ _ 

Betterton, Chesapeake City, Church Hill, East New Market, Elkridge, ElUcott City, Hampstead, 
Manchester, Mardella Springs, Hillsboro, Northeast, Oxford, Princess Anne, Puhlic Landing, 
Queen Anne, Queenstown, Rock Hall, Round Bay and Severna Park, St. Michaels, and_Secretary, 
Md.: Sewer systems and sewage-treatment plants. 

(.) Chestertown (9), Federalshurg (28), and Springfield State Hospital (H), Md.: Sewer system ex
tension. 

(I) M8Iyland House or Correction (17), Maryland Training School for Boys (6) and Ridgely (22), Md.: 
Sewage treatment plants. 

(') Heuryton Tuberculosis Sanitorium (13), Maryland Training School for Colored Girls (I), and Rose
wood (2), Md.: Sewage-treatment-plant additions. 

$5,000 Cooperative investigation by State and Federal 
agencies. 

'¥15, 000 Plans completed. 

760, 000 Preliminary plans made. 
100, 000 No plans have been made, 
671,000 

95,000 

115,000 
241,000 
623,000 

2,024,000 
105,000 
120,000 
250,000 
30,000 

125,000 
67,000 
4,000 

12,000 
24,000 

Plans completed. 
Do. 
Do. 
Do. 

Partial plans made. 

Plans completed. 
Do. 
Do. 
Do. 

Survey completed. 

125,000 Preliminary plans made. 
150,000 No plans have been made. 
821,000 

165, 000 Plans completed ror Federalsburg and Chestertown 
only. 

122, 000 

50,000 

GROUP B-FORI;DEFERRED CONSTRUCTION 

31 Salisbury, Md.: Floodgates and spillway at Shoemakers PoneL ___________________________________ _ 
5 Baltimore, Md.: Strengthen Loch Raven-Montebello water-6upply tunneL ________________________ _ 

11 Baltimore, Md.: Vail street storm drain ___________________________________________________________ _ 
4 Baltimore, Md.: Raise Loch Raven wateNlupply reservoir ________________________________________ _ 

16 W ashin~n su burhan sanitary district, Maryland: Additional water supply on Patuxent ___________ _ 

~~ ~:Ir;~, 'l;id-:;~~~=ri.;a:~~~i .... ni::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
3 Baltimore County metropolitan district, Maryland: SeweNystem extensions and sewage-treatment 

plant. 
BOWie, Cecilton, Fairlee, Galena, Goldsboro, Hebron, M8Ilon, Millington, Prince Frederick, Solo

mons, Stillpond, Ilullersvllle, Sykesville, Trappe, and Upper Marlboro, Md.: Sewer-systems and 
sewage-treatment plants. 

(.) Denton (23), Mount Airy (15), Pocomoke City (34), and Snow Hill (33), Md.: SeweNystem exten
sions and sew81!O-treatment plants. 

(I) Ferndale (lV. G1enburnie (llJ, Homewood-Germantown (21), Linthicum Heights (11), and Over-
look (11), Md.: Sewer-system extensions. (.) Sharptown (29),lInd Vienna (30), Md.: Sewage-treatment plants __________________________________ _ 

11 Baltimore, Md.: Chesapeake outfall sewer ________________________________________________________ _ 

I Map key number shown following community:name. 

$20,000 
1,800,000 

60,000 
17,200,000 
1,000,000 

20,000 
250,000 
750,000 

373,000 

Preliminary plans made. 
Do. 
Do. 
Do. 
Do. 

Plans have not been made. 
Do. 

Preliminary plans made. 

Plans have not been made for any of these projects 
except Goldsboro, which has partial plans. 

190,000 Plans completed for Mount ·Airy, and partlalplans 
for Denton, Pocomoke City, and Snow Hili. 

42, 000 Preliminary plans made for each project. 

50, 000 Partial plans made for each project. 
4, 156, 000 Preliminary plans made. 



2. POTOMAC 

The principal immediate objectives of a water plan 
for the Potomac River Basin are abatement of pollu
tion, control of floods, soil conservation enlargement of 
the supplies of water for various communities, and 
promotion of the recreational values of the streams and 
their borderlands. The opportunities for further im
provement of the waterways of the basin in behalf of 
commercial na.vigation are restricted, and the possibili
ties of utilizing advantageously its numerous power sites 
are uncertain. Most of the immediate and prospective 
problems to be solved interlock in large measure, and 
therefore are not susceptible of individual treatment. 
They concern not only the States that lie in part within 
the basin, but also in a unique manner the Nation at 
large, since the national capital is in the basin. The 
satisfactory solution of these problems obviously will 
require cooperative action by the four States involved 
and the Federal GovernmenU 

General Description 
The Potomac River is formed by the confluence of its 

north and south branches near Cumberland, Md., and 
flows in a general southeasterly direction for 158 miles 
to the fall line at Great Falls. From Great Falls the 
river drops 156 feet in 14 miles to tide level at Wash
ington. The tidal section from Washington to Chesa
peake Bay is 117 miles long. The Potomac drainage 
area covers 14,500 square miles lying in Maryland, 
Virginia, West Virginia, Pennsylvania, and the Dis
trict of Columbia. The Shenandoah River, the largest 
tributary, drains 3,054 square miles and empties into 
the Potomac River at Harpers Ferry, W. Va. 

The upper section of the basin, including the Shenan
doah Valley, is in the Appalachian Mountains, rising 
to nearly 3,000 feet in Maryland and 4,500 feet in 
Virginia and West Virginia. The rock formations 
include sandstone, limestone, and shales. In the 
Shenandoah Valley the principal formation is lime
stone and there are many caves and faults. Because 
of this condition, sites for dams must be chosen with 
extreme care. Near Harpers Ferry the Potomac cuts 
through the northern end of BIue. Ridge into the 
Piedmont Plateau where altitudes range up to 1,000 
feet. Here the rocks include granites, metamorphosed 
sandstone, and schists. Below Washington, the val-

1 The National Resources Committee'S Special Advisory Committee on 
Stream Pollution proposed the establishment of a Potomac River con
servancy diRtrlct not only 8S a means of providing t~e requisite coopera
tion but also as a demonstration and research orgaDlzation in a dralDage 
area admirably suited to the major purpose which it had in view, thE' 
abatement of stream pollution. 

ley is part of the Coastal Plain underlain by lUlcon
solidated sands, marls, clays, and gravel. 

Severe and protracted droughts in the Potomac 
Valley have been quickly followed by intense precipi
tation, exceeding on -occasion 6 inches in 24 hours. 
Accordingly, the Potomac is a flashy stream. The 
discharge at Great Falls has varied from 650 to 
480,000 cubic feet per second, with an average flow of 
8,000 cubic feet per second. Two outstanding floods 
have occurred: In June 1889 and in March 1936; below 
Cumberland the highest crest was reached in 1936. 

In general, water from the northern part of the 
watershed is soft and suitable for industrial and do
mestic use; that from the southern part is hard. Below 
Harpers Ferry, tributaries bring in large quantities 
of red mud, resulting in high turbidity of the main 
stream. 

The underground waters differ from place to place 
in quantity, quality, and hardness. In the central part 
of the basin there are many caverns providing natural 
storage basins whose springs in some cases discharge 
as much as 4,000 gallons per minute. This water is 
clear, cool, and wholesome, but hard. In the Pied
mont Plateau and Blue Ridge section the granites and 
other ancient rocks are relatively impervious; most 
of the springs are weak, but the quality of their water 
is good. In the Coastal Plain water from many 
shallow wells is of poor quality, but artesian supplies 
of good quality have been found. 

In 1932 the entire basin contained 1,200,000 people, 
half of them in the city of Washington. The moun
tainous section around the headwaters is sparsely set
tied; the inhabitants, many of whom were formerly 
employed in lumbering and mining, now live largely 
by farming. In central Maryland and in the Shen
andoah Valley, the lands are fertile and highly culti
vated. Dairying is important. 

Coal is the important mineral resource in the basin. 
Cumberland is the leading manufacturing center. In 
the tidewater counties near Chesapeake Bay, the oyster 
and fishing industries are important sources of in
come. East of Blue Ridge and south of Washing
ton there are opportunities for additional farming 
operations with good markets at Baltimore and 
Washington. 

Recommended Plan 
AdditionaZ water supply is a pressing need in a 

number of cities and communities in the basin. In the 
Cmnberland, Md., region a troublesome shortage of 
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Drainage Basin Problems and Programs 

water exists, and it is proposed to tap Evitts Creek. 
The situation has been aggravated by the fact that the 
pollution of the Potomac River has forced some of the 
industries to draw upon the public supply. 

In the important residential section around Wash
ington' the population is rapidly increasing and an 
additional water supply is needed. For the Maryland 
suburban area, a project is included in the plan for 
the Patuxent River, as noted in connection with the 
Upper Chesapeake Basin. At a later date a supply 
from Seneca Creek may also be required. The situa
tion is also serious in the Virginia suburban area. 
Many other communities in the basin will doubtless 
need additional water soon or later. 

Sewage disposal is needed in most of the communi
ties that require additional water supplies. Im
portant sewage treatment projects are planned for the 
city of Staunton, Va.; for the Washington su~urban 
area below Bladensburg, Md.; and for AlexandrIa, Va. 

The Savage River dam is a storage project; water 
from the reservoir would be available during low 
water periods to increase the flow of the Potomac. 

Industrial WINItes constitute a serious element of 
water pollution in the basin. Undesirable wastes are 
related to textile mills, pulp and paper, coke and gas, 
leather, certain chemical industries, and the canning 
of food and dairy products. Acid water from ab.an
doned coal mines has been partially stopped by seahng 
the mines but studies should be made for the control , ., 
or treatment of acid water from actIve coal mmes. 

Flood control projects for immediate construction 
include levees and retaining walls at Cumberland, Md. ; 
Washington, D. C.; and Moorefield and Harpers Ferry, 
W. Va. The reservoirs of a comprehensive plan for 
power development could also be operated to reduce 
flood stages. 
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Navigation.-Two meritorious navigation projects, 
already authorized by the Congress, have been included 
in the project list. 

Reereation.-An increase in the low water flow of 
the Potomac would enhance the beauty of Great Falls 
and facilitate recreational boating on the river. Abate
ment of pollution would likewise conserve and promote 
its recreational values. In addition, the river and its 
scenic and historic surroundings should be made more 
readily accessible and enjoyable by completion of the 
George Washington Memorial Parkway along both 
banks of the river from Mount Vernon t{) Great Falls 
and through use of the abandoned Chesapeake and 
Ohio Canal as a recreation waterway, at least as far 
as Point of Rocks. Extensions of this parkway sys
tem could be made to the Skyline Drive at Harpers 
Ferry and up Monocacy Creek toward Gettysburg 
Battlefield. 

Power development.-The potential water power of 
the Potomac River and its tributaries is of great mag
nitude and has been studied by the Corps of-Engineers 
in conjunction -with its investigations of flood control 
and navigation possibilities. The plan and program 
of development which would afford maximum bene
fits cannot be determined without further and continu
ing studies. Such studies should include the correla
tion of proposed flood-CQntrol measures included in 
the Flood Control Act of 1936 with proposed storage 
reservoirs, the abatement of pollution, the promotion 
of recreation, the effects of joint operation of reservoirs 
for flood control and power m~e, the costs of power, 
and the power market in a coordinated transmission 
system covering the metropolitan areas of the middle 
Atlantic States. 

Potomac Project List 

Map I key 
no. 

Project Remarks I Estimated cost I 
GROPP A-FOR IM!\IEDIATE INVESTIGATION OR CONSTRUCTION 

Comprehensive study oI drainage problems in tbe basin _____________________________________ --.-'--

Preparation 01 basin-wide program of pollution oontrol in oonJunction with lIood control, navIga
tion and power development. 

Georges Creek Valley, Md.: Development ormetf!'l!olitan district lor water ~UPPI~~~_~_~~~~:: 
19 Cumberland, Md: Evitts qreek ~~v:I!'¥mtr~r;t.:!:~?'tai:ta~~:fl :..-t8i::suppiY development ____ _ 
48 W~hington Su~urban SaDltary f IS :r:r supply fro~ Cedar Creek ________________________________ _ 
40 WlDcbester, Va .. Developmentto rW nn' and oonstruction of mains _____________________________ _ 
64 Crabbottom, Va.: Developmen 0 sp gs _________________ _ 
54 Herndon, Va.: Water-supply syste"!t.iiii------------~:::~:~:::::::::::::::::::::: _________________ _ 
21 Cresaptown, Md.: Watet-sup~ly SY, I ROO ----i.-Ceiiter-additions to waterworks system _________ _ 
49 Beltsville, Md.: National AgrlCulJtpurlana t In""3~~y-improvement and extension of waterworks and 
49 Beltsville, Md.: U. S. Bureau 0 

irrigation systems. - R' Md . Sav.ae River Dam for regulating lIow of Potomac 19 Cumberland and upper potomac Iver, .. -
River. S 1._ D' trict Md 'An"""stiaRlver and Little Falls Branch sewer system_ 50 Washington Suburban an ""ry IS iant .. __________________________ . __ . 

19 Cumberland, Md.: Sewage·treatment f __ :::::::::::::::::::::::::: _________________ . _________ ._. 
69 Staunton, Va.: Sewage-treatmt!nt Pl:fs.';age-treatment planl. ________________________________ ._. __ 
76 Falls Church, Va.: Sewer sys m.an o' for lIood protection ________________ , _____ ._. _____________ . 
20 Cumberland, Md.: Levees andbd.'':"t:0~ and grade raising lor lIood protectlOn ____ .. __ . ____ . ____ .. 
52 Wasbington, DIStrict of Colum 1a. v 

96428-37--11 

$8,000 

300, 000 

10,000 
1,000,000 

160.000 
532,000 

9,000 
68,000 

100,000 
90,000 
46,000 

1,600,000 

925,000 
300,000 
244.000 
170,000 
887,000 
587.000 

Cooperative investigation by State and Federal 

R:''':.~~ded In Report of Advisory Committee 
on Water Pollution, and endorsed by Stata De
partments of Health. 

Preliminary plans made. 
Do. 
Do. 

Plans oompleted. 

PrelP~ plans made. 

PI~~artlallY oompleted. 

Plans in preparation. 

Preliminary plans made. 
No detailed plans made. 
Plans completed. 

Do. 
Authorized by Congress. 

Do. 
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Potomac Project List-Continued 

Remarks Map/ key 
no. 

Project I Estimated cost I 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

39 
41 
87 
78 
78 

ll) 

(I) 

47 
74 
56 
88 

(I) 

~='Je~~~: ~8.~t;V!:sV:~d~~':~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Westmoreland, Va.: Nomlnl Creek-dredging channel.. ___________________________________________ _ 
Washington, District of C~~~hla: Potomac River water front Improvements.. ____________________ _ 
Washington, D. C.: Deep~harhor channels to 24 feet.. _________________________________________ _ 

A1::»:~':&~::~ill~~~~\~n:n"dvl~JexLI~rtl:~'7:n~!~e'r-~:~~r;~~~~e~~' Sharpshurg (25), Waldorf 
Bucktystown (35), Kit.millersville (23), L.;wistown (29), Point ot Rocks (37), and Woodshoro (31), 

Md.: Water supply systems. 
Washington Suburban Sanitary District: Great Seneca Creek water_supply development-_________ _ 

~u::.b'al~~~~~'E~~~y~~~~!~~~:;n:a1:rv:~1p'r;~~-~:~~-~-:~:~~~!:~~~:::::::::::::::::::::::::: Kinsale, Va.: Water-supply system _______________________________________________________________ _ 
Fairfield (12), Fannettsburg (I), Iron Springs (13), Marlon (5), McKnightstown (3), Mont Alto 

(4), Quincy (11), Scotland (2), and Wellersburg (8), Pa.: Water-supply systems. . 
71 Waynesboro, Va.: Construction of sewers and complete sewage-treatment plant ___________________ _ 
46 Leesburg, Va.: Construction of sewers and complete treatment plant ______________________________ _ 
80 Alexandria, Va.: Construction of sewers and partial treatment planL _____________________________ _ 
53 Chesapeake and Ohio Canal (Washington to Point of Rocks) and George Wasbington Memorial 

Parkway (Mount Vernon to Great Falls). 

$169,COO 
47,000 
10,000 

1,650,000 
173,000 
185,000 

125,000 

650,000 
60,000 
39,000 
30.000 

222, 000 

100,000 
140,000 
250.000 

9,100,000 

Authorized by Congress. 
Do. 
Do. 

Authorized hy Congress; survey compl.ted. 
Authorized by Congress. 
No. plans made. 

Do. 

Preliminary plans made. 
Do. 
Do. 

No plans made. 
Do. 

Preliminary report made. 
Do. 
Do. 

Availability and ... storation for recreational use, 
authorized hy Congress; establishment of park 
along river, authorized hy Congress. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) 

(I) . 

(I) 

(I) 

(I) 

(I) 

Arlington Experiment Farm (77), Broadway (62), Front Royal (57), Herndon (54), Lortoll (82), 
Middleburg (55), and Shenandoah (73), Va.: Sewer systems and sewage-treatment plants. 

Adamstown (36), Boonsboro (27), Brunswick (28), Clear Spring (18), Cresaptown (21), Funkstown 
(24), Keedysville (26), Leonardtown (86), Libertytown (34), Myersville (28), New Windsor (33), 
Taneytown (15), Tburmont (16), Union Bridge (32), Walkersville (30), and La Plata (84), Md: 
Sewer systems and sewage-disposal plants. 

Greencastle (10), Hyndman (7), Littlestown (14), McConnelsburg (6), and Mercersburg (9), Pa.: 
Sewer systems and primary treatment plants. 

Colonial Beach (85), Dayton (68), Elkton (72), Harrisonburg (67), Luray (74), Monterey (65), Stan
ley (83), Stephens City (43), and Stuarts Draft (70), Va.: Sewer systems and provision for partial 
treatment of sewage. 

Buckeystown (35), Kitzmillersville (23), Lewistown (29), Point ot Rocks (37), Sharpsburg (25), 
Vindex (22), Waldorf (83), and Woodsboro (31), Md.: Sewer systems and sewage-treatment plants. 

Edinburg (59), Fort Belvoir (81), Mount Jackson (60), Purcellville (45), Round Hill (44), Strasburg 
(42), Timberville (61), Vienna (75), and Woodstock (68), Va.: Sewer systems and provision for 
treatment of sewage. 

$230,000 

605,000 

425,000 

315,000 

Complete plans for Broadway, Front Royal, Hern
don, Lorton, and Shenandoah; plans not com
plete for Middleburg; no detailed plans for Arling
ton Experiment Farm. 

No plans made. 

Preliminary report made. 

190,000 No plans made. 

255, 000 Preliminary report made. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

. Ashburn, Bluemont, Boyce, Churchville, Clifton, Dumfries, Greenville, Grottoes, Hamilton, Hay
market, Keezletown, Lincoln, Lovettsville, McCaheysville, Middletown, Mount Crawford, 
Occoquan, Stephens City, The Plains, Toms Brook, Upperville, Vienna, and Waterford, Va: 
Water supply systems. 

Ashburn, Bluemont, Boyce, Bridgewater, Churchville, Clifton, Greenville, Grottoes, Hamilton, 
Haymarket, Keezletown, Kinsale, Lincoln, Lovettsville, McCaheysville, Middletown, Mount 
Orawford, Occoquan, The Plains, Toms Brook, Upperville, and Waterford, Va: Sewer systems. 

1 Map key number shown following community name. 

$637,000 

638,000 



3. LOWER CHESAPEAKE 

Among the water projects noteworthy in the lower 
Chesapeake Bay area are drainage for mosquito con
trol, the installation of sewers and sewage treatment 
plants, and navigation improvement. 

General Description 
The area covers the drainage basins of the Rappa

hannock and York Rivers, and the Eastern Shore of 
Virginia between Chesapeake Bay and the Atlantic 
Ocean. It lies entirely in Virginia and comprises 
about one-seventh of the land area of that State. .A
small portion only is cultivated; woodlands and waste 
lands occupy about three-fourths of the total area. 

The headwaters of the Rappahannock and its prin
cipal tributary, the Rapidan, lie in the eastern slope of 
Blue Ridge, running down within 20 miles to the roll
ing hill country of the Piedmont Plateau. On the pla
teau, which is there about 60 miles wide, are the head
waters of the Anna and North Anna Rivers, which flow 
by way of the Pamunkey to the York. Below the fall 
line at the eastern edge of the Piedmont Plateau is 60 
miles of rather level farming country, the "tidewater 
Virginia" of the early settlements, where the tidal por
tions of the Rappahannock and York extend back into 
the country as far as the falls. On the Eastern Shore 
all the streams are estuaries. The Rappahannock 
River is a tidewater stream as far as Fredericksburg; 
the York and its tributaries are tidal up to the "fall 
line" at the edge of the Piedmont Plateau. 

Surface and underground water supplies are ample. 
In the Blue Ridge there are many springs, and in the 
Piedmont Plateau water is obtained at moderate 
depths. On the Eastern Shore artesian water is ob
tainable on low lands near the rivers. The average 
annual rainfall varies from 37 to 45 inches. Except 
for summer storms, the rainfall is rather evenly dis
tributed throughout the year. The growing season 
averages about 250 days. 

The population in 1930 was 265,000, of which 16,000 
was urban. Records indicate that the popUlation as 
a whole has been decreasing, except in the northern 

counties, where it has been influenced by nearness to 
the District of Columbia. Williamsburg and Fred
ericksburg are the principal communities in the basin. 

There is great variety of farming. Truck and po
tatoes are principal crops on the Eastern Shore, while 
livestock and dairying are important in the north
western region. Industries are few and scattered. 

Recommended Plan 
A state-wide survey of Virginia to collect basic 

data necessary for the development of water use is 
recommended. It will include studies of stream pol
lution, surface run-off, and underground water supplies 
in the lower Chesapeake and other areas. 

Pollution of streams by industrial wastes and sewage 
is not at present serious, but a number of the towns 
are without suitable sewer and sewage treatment facil
ities. With a view to preventing further pollution, 
projects to supply these needs should be considered and 
construction started when plans are completed. 

Drainage problems in this basin are of two general 
classes. One involves the control of malaria by re
channeling of fresh-water and salt-water drainage 
areas. The other concerns the cleaning of certain 
stream beds which have been clogged with windfalls 
or sunken logs, left from the time when the streams 
were used for lumbering operations. Drainage proj
ects are listed for 12 counties of Virginia. In this 
connection, care should be taken to protect certain 
important wildlife habitats. 

Water supply is inadequate in some of the smaller 
communities. This deficiency should receive attention. 
One project could be started now; others should be 
undertaken later. 

Navigation can b~ improved advantageously at some 
places. Several surveys for channel improvement 
have been authorized by the Congress and are now 
under way. 

Watel'-power studies in conjunction with power 
plans for the adjoining basins of the Potomac and 
James Rivers may find some power projects to be 
feasible in this area. 
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Drainage Basin Problems and Programs 

Lower Chesapeake Project List 

Remarks 
Map/ key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

29 Essex, Gloucester, Middlesex, and King and Queen Counties, Va. Cleaning of Dragon Run to 
improve flow and for mosquito control. 

7 
(1) 

·45 

tli~i:,:! ~~':!~iti:~ ~~!li~: £:~'t,S::~U~r~~,<I,.~n::g~iiWiiberiandc;;imiies:V8::Dredg:-
ing navigation channels In MattapOni River (30), Carters Creek (24), Mill Creek (27), and Cock-
rels Creek (20). , 

Parksley, VB.: WaterworkS system ____________________ ~ ______________________________________ • ___ _ 

$81,000 Preliminary surveys completed. 

7,000 Surveys completed. 
98,000 Do. 

39, 000 Preliminary plans completed. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(1) 

39 
(1) 

(1) 

(') 
8 

(1) 

Lancaster and Mathews Counties, Va.: Complete channel in creek at Mathews (37), and build two 
jetties at Windmill Creek (25). 

Langley Field, Va.: Seawall tn protect laboratory _________________________________________________ _ 

C'g~::t~(~~y l~~c.!~ gg::::: ?:Ji~~y~:~~~.:'J~t~6~,~~N~~~~~!;i~k ~~J,,~i1~Wi. 
Richmond County (14). Spotsylvania County (10), Westmoroland County (13), York County 
(31) (40), Va.: Drainage work for mosqnito control. 

Bowling Green (12), Cape Charles (53), Cbincotaague (44), Gloucester (35), Gordonville (9), Madison 
(6), Marshall (2), Mineral (11), Onancock (47), Parksley (45), Reedville (19), Sperryville (41, 
and Washington (3), Va.: Sanitary sewers and sewage treatment plants. • 

Urbanna (28) and West Point. (34), Va.: Sewage-treatment plants _________________________________ _ 
Orange, Va.: Sewage-treatment plant for comple/.e treatmenL ______________________ c _____________ _ 
Accomac (49) and Eastville (52), Va.: :Water supply, wells, distributing systems ___________________ _ 

$14,000 

100,000 
30,000 

390,000 

40,000 
20,000 
55,000 

Surveys completed. 

Preliminary plans completed. 
Preliminary surveys completed. 

Preliminary report made. 

·Do. 
Do. 
Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(1) 

(1) 

(1) 

Belle Haven (51), Flint Hill (1), Greenbackville (42), Horntown (43), Lancaster (23), Mathews (38), 
Messick (41), Port Richmond (32), Remington (5), Tangier (21), Wachapreague (50), and 
Warsaw (16), Va.: Waterworks systems. 

Flint Hill (1), Lancaster (23), Remington (5), and Warsaw (16), Va.: Sanitary sewers and sewage-

A~"::::,e(4\r.I~e~e Haven (51), Eastville (52), Greenbackville (42), Horntown (43), Messick (41). 
and Tangier (21), Va.: Sanitary sewers and sowagMisposa1 plants _______________________________ _ 

46 Accomac County, Va.: General drainage throughout county ______________________________________ _ 
38 Mathews, V s.: Sewer system __________________________ ----- ----- ----- -- ----- ------ ------ ----------

1 Map key number shown following~ommunity name. 

$639, 000 No plans prepered. 

100,000 Do. 

436,000 
225, 000 Preliminary survey completed. 
150, 000 No plans made. 

157 



... 
g; 

I.EGEND 
Citiea ________________ .l....@ 

W ..... Supply. __ -- --__ . __ ---e 
Pollution Control -- ----' _ ---- -- -t 
Dl'llioage, Malaria Control -------- -(h) 
Le ... __________ ____ ""1.,., 

ChOIlD",llmprovemenl. NavijCUboll ________ N-_ 

Dminage Boein 80ulldtlry ___________ _ 

Mnp Key Nuwbena "'hown 011 Projf'l.'l 1m ______ 10 

l'rojP<'b1, IlIInit'lliutt' IIIn''t'ti;':lllillll 1'1' ('l1l1l1tnlt'tillll ~JUI.WII il' RaJ 

Buill Wide I!tudy, Dl'llinage 

&.in Wide 8&ullyo Pollution 

" 

N"'O 

JAMES 
~CALF. OF ~IIU:" 

II, 0 10 20 :J(I 111 
tuamzz: ! 

In:1I; 

R T H c 

\ 
1 , 
\DELo 
I 
I 

.\ 
1 
I L __ 

DRAINAGE- BA"IN SHIDY 



4. J AMES, ROANOKE, AND CH OWAN RIVERS 

Immediate water needs in the basins of the James 
Roanoke, and Chowan Rivers are principally those of 
mode~n waste-d~sposal systems and municipal water 
supplIes. Certam minor navigation works are recom
me~ded to exte~d the generally adequate facilities now 
aVaIlable. Dramage for mosquito control involves 
o~her projects deserving of early construction. Addi
tI~nal sewe~ systems, treatment plants, and water sup
?lIes are lIsted for future action; these include an 
Important group project for communities in the 
Norfolk area to abate pollution that is now damaging 
val~able oyster beds. State legislation is suggested 
to Implement the control of pollution from both sew
age and industrial wastes. There is a considerable 
amo~Il;t .o! potential water power in the streams whose 
pOSSIbIlIties should be studied in connection with the 
resour?es ~nd requirements of this and adjoining areas. 
Inv~stIgatIons are also recommended to collect infor
mation. needed for future guidance on stream.pollution. 
on dram age for land use and mosquito control, and Ol~ 
surface and underground water supplies. 

General Description 
The James and Roanoke River systems rise in the 

great vall~y o~ Virginia and flow in a general south
easterly. dIrectIOn through Blue Ridge and the Pied
~on~ Plateau to the Coastal Plain, the James empty
mg mto the lower end of Chesapeake Bay at Newport 
N ews, Va., and the Roanoke into Albermarle Sound 
in North Carolina. The Chowan River drains an 
area mainly in the Coastal plain between the James 
and Roanoke. The total watershed area, three-quar
ters as large as Virginia, is about 31,000 square miles' 
20,000 in Virginia, a few hundred in West Virginia at 
the headwaters of the James, and the remainder in 
North Carolina. ImpC!lrtant tributaries of the James 
are the Cow Pasture and Jackson Rivers, joining to 
form the James in the Allegheny Mountains near Clif
ton Forge, Va.; the Rivanna River and North River, 
above Richmond; the Chickahominy and Appomattox 
Rivers, below Richmond. Included with the Roanoke 
and Chowan Basins in this report are the drainage 
areas of the Meherrin, Nottaway, and Blackwater 
Rivers in Virginia, and a considerable coastal area 
north and south of Albemarle Sound. 

In the James River Basin about 70 percent of the 
area is woodland of some sort and the remainder is 
cultivated or pasture land. In the Roanoke Basin the 
ratio is roughly reversed. The average annual temp
perature of the region is about 56°; minimum tem-

peratures in the mountains range as low as 15° below 
zer? The average annual rainfall ranges from 40 to 
50 mches. 

The P?pulation Qf the area is 1,493,000 of which 45 
~ercent IS urban. T?e average density of population 
IS 48 ~er square. mile. There are eight cities over 
2~,OOO In populatIOn, of which the largest three are 
RIchmond, N orfoUr, and Roanoke. The chief agri
cultural ~rops are t?bacco, cotton, peanuts, potatoes, 
corn, grams, and frUlts. Fishing is of commercial im
por~ance in the coastal section. Manufactures include 
!extIles, p~11p, paper, rayon, cast-iron pipe, and build
mg materIals. 

The intracoastal waterway follows the shore line of 
the region along its entire ocean front. The improve
I~ent of the J~mes River ?elow Richmond for naviga
tIon has been m progress mtermittently for a century, 
and the present project is nearing completion. Vari
?us other strealDS, including the Roanoke, have been 
Improved adequately for present commerce. 

Recommended Plan 
Pollution.-The principal cities of the area have 

sanitary sewer systems but there are no treatment 
plants and many important towns are completely with
out sewerage facilities. Studies should be made of 
measures to correct existing conditions, and also of 
legislation to compel such correction and provide for 
control in the future. Many of the industries not 
only require more water of satisfactory quality, but 
produce wastes that adversely affect the use of the 
water in the rivers below. For a special problem of 
pollution in the tidal waters of the Norfolk area, 
neglected for years until an embargo was placed on the 
shipment of oysters from certain beds, preliminary 
studies have been made but a comprehensive plan of 
sewers and treatment plants has not been worked out 
and a method of financing has not been adopted; con-

. struction should proceed as soon as practicable. 
TV ater supplies have ordinarily been ample to serve 

the cities and larger towns. Many smaller communi
ties, however, are either without any public supply or 
require additional facilities. A study should be made 
of the quality of surface supplies and of means of 
purification to make them suitable for domestic and 

industrial use. 
In the Appalachian province there are many large 

springs whose waters are potable but chemically un
satisfactory. In the Piedmont province there are both 
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shallow and deep wells, but in most cases their yield is 
not large. Except in the Coastal Plain, reliable in
formation as to satisfactory underground water sup
plies is meager and a detailed survey is needed, par
ticularly for the benefit of the smaller communities 
that are without public systems and cannot afford 
treatment plants for surface supplies. Information on 
surface supplies is also inadequate. 

Flood contl'ol.-Damages due to floods are far less 
than the estimated cost of any conceivable storage 
projects on the main rivers. The channel cut-offs for 
navigation improvement in the James River below 
Richmond, however, will act to reduce the annual dam
age to terminal facilities in that vicinity. 

PO'Wel'.-Seventy-five percent of the total 326000 
kilowatts of installed capacity is in steam-ele~tric 
plants. Th~ cost of coal is low. Additional supplies 
of energy wIll soon be necessary, beyond the extensions 
to existing plants which are now under way. There 
are important water-power possibilities in the various 
streams and especially in the Roanoke. The more 
favorable sites have been investigated by the Corps of 
Engineers. The economic aspects of future power 
development in this region in relation to similar pos
sibilities in other southeastern States should be studied. 

Drail1age.-Several minor projects are recommended 
for mosquito control. A research project is recom
mended as a basis for a' comprehensive drainage plan, 
especially for the lower Coastal Plain. This would 
take account of the prevalence and distribution of 
malaria. Consideration also should be given to the 
problem of malaria resulting from improper design 
and operation of various water projects. 

James Project List 

Map I key 
no. 

Project I Estimated cost i Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Comprehensive study of drainage problems in the basin. ___________ . ______________________________ _ 

Comprehensive study of stream-pollution problems in the basin ___________________________________ _ 
39 Fort Monroe, Va.: Sewage-treatment plant ________________________________________________________ _ 

=~ ~=~~::~: ~::; :.~:;:~t~~~r-~':J'l::-~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:::::::::::::::::::::: 
: ::::::~~:d?{r~~~~;.h~~::'B'=~~ -~~e\~~~~~ ~Yt~~~~;r r~~~:r~~ion:::::::::::::::::: 45 Windsor, Va.: Water-supply system ______________________________________________________________ _ 
11 Albemarle County, Va.: Sewe, system and sewage-treatment plant for Fry Springs Sanitary District_ 
39 Fort Monroe, Va.: Improvement of Big Bethel water supply _______________________________________ _ 
21 Campbell County, Va.: Partial sewage-treatment plant for Brookville Sanitary District ___________ _ 
30 Cherles City. Chesterfield, DinWiddie (Petersburg) Goochland, Henrico (Highland Springs), Han-

over (Ashland), James City (Williamsburg), Norfolk, Princess Anne, Prince Edward (Farmville), 
Powhatan Counties, Va.: Drainage projects for mosquitol control. 

33 James River, Va.: Dredging 2&-foot channel from Hopewell to Richmond __________________________ _ 

42 Hampton, Newport News, Norfolk, Portsmouth, Phoebus, Snuth Norfolk, Va.: Combined project 
for trunk-sew8r and sewage treatment. 43 Virginia Beach, Va.: Sewage-treatment plant _________________________________________________ --___ _ 

$5,000 

10,000 
52,000 
12,000 
25,000 

"~'OOO 
29,000 
24,000 
84,000 

145,000 
95,0000 

126,00 

Cooperative investigation by State and Federnl 
agencies. 

Survey complet<ld. 
Survey in progress. 

Do. 
Survey made. Authorized.by Congress. 
Plans completed. 
Plans completed. 
Preliminary plans made. 
Preliminary sketches made. 
Prelimlnsry plans made. 

Do. 

1,186,000 Cost given is for ne,t 2 years. Additional needed 
to complete $61,000. 

8, 000, 000 Preliminary survey made. 

150,000 Preliminary plans made. 

GROUP B-FOR DEFERRED CONSTRUCTION 

24 Amelia Cumberland and Prince Edward Counties, Va.: Flood-protection project on creeks at the 
follo~ing locations:'Farmville, Little Guinea, Sandy, and Flat Creeks. 

41 Lafayette River, Va.: Dredging yacht basin ________ . _________________________________________ - ------
36 Menehville, Va.: Dredging Deep Creek for navigatlOn ____________________________________________ _ 

(I) Amelia( 27) and Appomattox (22), Va.: Water-supply systems ____________________________________ _ 
(I) Amelia (27), Amherst (16), Appomattox (22), Burkevill~ (25), .Buchanan (20), Chester (31),. Char-

lottesville (2) Claremont (34) Clifton Forge (8), ColOnial HeIghts (32), Crozet (3), CraigsVIlle (4), 
Fincastle (19), Glasgow (17), Goshen (6), Highland Sprinl!'! (29), Iron Gate (10), Lovingston (15), 
Millboro (7), New CAStle (18), Smitbfield (35), Stanardsville (I), and Wmdsor (45), Va.: Sewer 
systems and sewage-treatment plants. 

$6, 000 Plans completed. 

16,000 Survey made. 
31,000 Survey completed. 
7~::l NO~~made. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) 

(1) 

Brownsburg (5), Columbia (13), Dillwyn (14), Fincastle (19), Iron Gata (I0).1etersville (26). Pal· 
myra (12), Pamplin (23), and Selma (8), Va.: Water-~upply sYstems. 

Brownsburg (5), Columbia (13l, Dillwyn (14), 1etersville (26), Palmyra (12). Pamplin (23), Selma 
(9), and Suffolk (44), Va.: Sewer systems and sewage-treatment plants. 

I Map key number shown following community name. 

$261,000 No plans. 

195,000 Do. 



162 National Resources Oommittee 

Roanoke Project List 

R.marks MOP/ k.y 
no. 

Proj.ct I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OF CONSTRUCTION 

65 
67 
69 
44 
63 
60 
n 
61 
66 
59 
68 
62 
64 

(I) 

Con.prehensln study 01 stream pollution by municipal and industrial wastes in tho basin •••••••••• 

Comp!tOhen.qive study of draillJ!ge problems In tbe basln. ••••••••••••••••••••••••• __ ._ .••••• _. __ .•. 
Col.raln, N. C.: W"ter.!II1ppl~system, sew.n, and sewage treatment plant._._ .•••••••• __ •• _ .••••• 
Creswell, N. C.: Water-supply and sewer 8rst=9 __ • __ •• _ ••• ___ • __ • __ •• _._ ••• _ ••••••••••• _ ••••••. 
Manteo, N. C.: Water nnd sewor systems. .•• __ .•••••••••••••••.•.•.•••••••••••••••••••••••••••••. 
\'snceyvllle, N. C.: WRter-supply system, sewers, and S8W8!!e-treatment plnnt •••• - ••••• -•••••••••• 
Rirb S.jllart', N. 0.: WateMuprly system, sewe". snd sewage-treatment plant-••••••••••••••••••. 

~:~~:me,~ .ca:: W!:;~J'J'~rysrv:~~,"::.:~,a,:'~ s:..~a::;~~:~.:tP~\'::i.-.::::::::::::::::::::: 
Hallrax, N. C.: Water-supply systom, sewen, and IMIwage-treatment plant ••• _ •••••••••••••.•.•••.. 
l'IYI!1~uth, N. 0.: Water-supply system •••••••••••••• _ ••• _ •••••••••••••••• __ • __ •• _ ••• _. ___ •••••••• 
(1ates.iIle, N. C.: Wat.r-l!upply system, sewen, and sewage·treatm.nt plant •• _ ••• _ ............. .. 
Columbia, N. C.: Extensions to wRter-supply system. __ ._. __ •••• _ ••••••••• __ ••• _ •• _ •• _"._ •.••• _ ... 
Winton, N. C.: Water-suppiy system ..••••• _ ••••••••• _ •• __ •••••• _ •• _ ••• _ •• _ •••••••••• _ ••••••••••.. 

~~!~ ... rHi:i, ~h~1:0:~a~~~~'Wr~~JJf:'&·i):·Gieens~iIP·(5ii)~Liiii.iib;n.g(j8);Meckieni>iiig·i47i:· 
Prince George (23), PrlnC6S!l Anne (58), Scutw.ampton (51), and SusseJ: (27) Counties, Va.: 
County·wlde draillllfe proj.cts. . 

6 Rosnoke County, Va.: Sewer system IN Williamson Road sanitary dlstrlct •••• _ •••••• __ ._ ••••••• _. 

~~ ~':Sr~v~~·~=ggl'i~::.~~~:=::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
15 Charlotte Courthouse, Va.: Sewer system and sewag&-treatment plant. ___ ••••••.••..•......••••••• 
3 Bedlord County, Va.: 6 septic tanks and 9 wells lor county schools._ ••• _. __ .................. _ ••••• 

24 Waverly, Va.: Sewer system snd sewag&-treatment plsnt ••••••• _ •• _ •••••••••••••••••••••••••••••••. 
37 Plttsylvsnia County, Va.: Water supply, 8 wells at county scbools. __ ••••• _._ ••••••••••.•.•••••.•• 
35 Halifax Courthouse, Va.: Sewer system and sewage-treatment plant •••••••••• _ ••••••••••..• " •••••.. 
43 Schoolfield, Va.: Sewer system ..... _ ....... _. __ ....... _ .......... _ ........ ____ ._ .................. . 
20 Blackstone, Va.: Water supply, sewer system, and aewag&-treatment plant ....................... .. 

$15,000 

14, 000 
31.000 
47.000 
73,000 
64.000 

104,000 
67000 
76.000 
60,000 
66.000 
25.000 
41.000 
87.000 
11.000 

137,000 

271,000 
38.000 
52,000 
24,000 
17,000 
96,000 
6,000 

19,000 
25,000 

125,000 

C:~:.::!!~e Investigation by State and Federal 

Do. 
Plans completed. 

Do. 
Do. 

Prellmlnary plans made. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Plans completed. 
Do. 
Do. 
Do. 
Do. 

Prallminary report ready. 
Plans not started. 
Preliminary report ready. 
Plans not started. 
Plans completed. 

GROUP B-FOR DEFERRED CONSTRUCTION 

39 
6 

(I) 

(I) 

(I) 

Bassett, Va.: New wells lor water supply ......................................................... .. 
Roenoke, Va.: Sewag&-treatment p1ent ........................................................... .. 
Altavista (13), Bassett (39), Bedford (2), Boykins (53), Boones Mill (10), Cambria (9), Chase City 

(31), Chatham (36) Crewe (19), Dsnvil1e (45) Dendron (25), Franklin (56), Iver (28), Keysville 
(17), Lacrosse (48), Martinsville (38), Salem (7), Shawsville (8), South Bcston (34), Stony Creek 
(29), Stuart (46), Surry (26), Vinton (4), Va.: Sewer systems and sewag&-disposal plsnts. 

$46,000 
250,000 
760,000 

Preliminary study made. 
Preliminary investigation made. 
Preliminary investigations made. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Alberta (30), Boones Mill (10), Brsnchvllle (54), Broadnu (49), Capron (52), Clover (32), Courtland 
(55), Dendron (25), Drakes Brsnch (16), HolIsnd (57), Iver (28), McKinney (22), Rustburg (I), 
Scottsburg (33), Stony Creek (29), Surry (26), Vil'!<ilina (46), Va.: Watef-I!Upply systems ....... .. 

Alberta (30), Branchville (54), Capron (52), Clo\'er (32), Courtlsnd (55), Drakes llrsnch (16), Holland 
(57), Huddleston (12), McKenney (22), Ridgeway (42), Rustburg (I), ViNi1ina (46), Va.: Sewer 
system snd sewage-treatment plsnts. 

1 Map key numbers shown lollowing community names. 

$520,000 No plans made. 

895,000 Do. 



5. CAROLINA COAST 

Water supply and sewer systems, treatment of 
municipal and industrial wastes, abatement of soil 
erosion, and malaria control are all pressing needs in 
this region. Long-range plans should include provi
sions for navigation, flood control, power production, 
recreation, and conservation of wildlife. Effective 
planning in all these fields will call for topographic 
mapping and the collection of basic data, now far from 
complete. 

General Description 
The area covers the greater part of North Carolina 

and South Carolina draining into the Atlantic Ocean 
east of the Appalachian Divide, from the Roanoke
Albemarle Sound Basin on the north to the Savannah 
River Basin on the south. ThE) total land area of 
abou,t.61,000 square miles is roughly equal to 68 per
cent of the two Carolinas. The population, 4,023,000, 
is about four-fifths of that of the two Carolinas, with 
an average density of 66 persons per square mile. 

Three distinct sections characterize the topography: 
The Appalachian Mountain slopes, the Piedmont 
Plateau, and the Atlantic Coastal Plain. 

The Coastal Plain, roughly 100 miles in width and 
parallel to the sea, is low and almost flat, with nearly 
three-quarters of its area in forest. Cotton and 
tobacco are major crops; vegetables are also exten
sively grown, maturing between the close of Florida 
production and the beginning of the northern season. 
The gently rolling Piedmont Plateau, 500 to 1,200 feet 
above sea level and from 100 to 130 miles wide, is eco
nomically the most important section through its rapid 
industrial and commercial development. It is a cen
ter of the southern textile and tobacco manufacturing 
industries. Other manufactures include furniture, 
fertilizer foodstuffs, and clay products. An im
portant :lectrolytic aluminum plant is situated on the 
Yadkin. Agricultp.ral products include cotton, to
bacco corn hay and forage. There is a considerable 

, , , . I th 
dairy industry. The mountain SectlO~, e~s an one-
thirtieth of the total area of the regIOn, IS a country 
of narrow valleys and crests that reach altitudes 
of 3,500 and 4,000 feet. Its use as a sUlllffier ~ecr.ea
tional district is increasing. The forests are still Im
portant. There are rich farm lan~s .in the valleys. 

The boundaries of these three dlstmct areas ar~ cut 
squarely across by the main stream courses, WIth a 
well-defined fall line where they reach the Coastal 
Plain. The principal rivers, and their drainage areas 
in square miles, are the Tar (4,580) , Neuse ( 5,640) , 

Cape Fear (8,570), Yadkin-Peedee (16,320), Santee 
(15,700), and Edisto-Combahee (6,150). The Yadkin
Peedee and the Santee, with headwaters in the moun
tains, are in part interstate streams and deserve par
ticular consideration in long-range planning for co
ordinated use of their water resources. 

Piedmont streams are characterized by occasional 
rapids with long intervening pools and favorable sites 
for storage dams. Underground waters are not 
abundant, springs are relatively weak, and dry-season 
flow of the smaller tributaries is relatively low. Most 
of the concentrations of population are in small tribu
tary basins, where the water problems are largely 
those arising from deficient stream flow. Much of the 
land shows the effects of serious erosion under the 
plow, although the slopes are moderate. 

Streams in the Coastal Plain are sluggish, and are 
generally bordered with extensive well-timbered 
swampy areas which serve as natural reservoirs to re
tain the frequent floods. Along the up.per coast few 
and generally shallow inlets cut the narrow sand strip 
that separates the sea from the shallow inland sounds; 
to the south there are many small tidal inlets and salt 
marshes. The sounds support an important fishing 
and shell-fish industry, and recreational hunting of 
wildfowl is an economic asset. 

There are two principal seaports, Charleston and 
Wilmington, but river navigation is relatively limited. 
Parallel to the coast the intracoastal waterway runs 
the full length of the region, providing a channel for 
small craft. 

Over the entire area rainfall is ample and well dis
tributed for aO"ricultural purposes. Average annual 
precipitation is!:> about 47 inches, with the h~aviest fall 
in the mountains. Normally about one-thud of the 
rainfall runs off as stream flow, but the figure is sub
ject to wide variation under unu~ual condit~ons. Tem
peratures are favorable to agrIculture, WIth a mod
erate range and an average annual record of about 
610. 

Recommended Plan 
. Water-supply and stream-pollution problems a~ 

particularly acute in the piedmont, whe.re the rapId 
Q'l'owth of industry and or urban population has over
loaded the capacity of many of the present sewage 
treatment plants and has created pollutio~ pr.oblems 
along many of the streams. 86 ?lants of thIS kmd are 
listed for immediate constructIOn and many others 
should be undertaken in the near future. 
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Drainage Basin Problems and Programs 

'!n the coastal section the water supply is obtained 
?hIefly from undergr?und sources; surface pollution 
IS t~ere~ore a less senous problem, exCept in the con
tamInatIon of shellfish beds in, the vicinity of settle
ments where sewage treatment is inadequate. Near 
Beaufort, S. C., the State board of health has found 
it ne~ssary to forbid the taking of shellfish from 
certam areas. 
. The discha~ge of raw s.ew~ge from Orangeburg, S. C., 
mto the EdIsto, 50 mlles'above the intake of the 
Charleston aqueduct, now under construction is a 
special proble~. Tho~g~ th~ con4ition does n~t ap
parently constitute an unmedlate or serious hazard to 
the new water supply; It should be studied to determine 
what corr~ctive measures may be necessary. 
. 111 alaria (}()'ntrol th~ough drainage is a problem par

tIcularly of "the lower Coastal Plain and in certain 
farming a~.eas '. of the Piedmont where the water 
courses have been choked by soil erosion. The inci-

0-; dence of the disease is high and is the cause of a larO'e 
economic loss. '" 

The South Carol~a Board of Healtli is cooperat
ing with the WP A. in a program of malaria-control 
d~ainage.. The.first year's program, covering 30 county
WIde proJects, IS recommended for immediate action. 
Plans m~de for other' ·drainage projects, including a 
number III North Carolina, have been listed for later 
consideration because they have not yet been studied 
sufficiently. There are a number of old drainage sys
tems which have lost their usefulness through lack of 
proper maintenance; some of these should perhaps be 
~estored, others abandoned. What is needed at present 
IS a ,thorough study of the malaria-control problem and 
the preparation of a comprehensive plan in accordance 
with the best modern practice. Consideration 'also 
should be given to the problem of preventing malaria 
res~lting from improper design and operation of water 
proJects. 

Soil erosion is of serious importance in this region. 
The Santee, the Yadkin-Peedee, and the Cape Fear 
Basins are three of the seven along the Atlantic coast 
listed by the Soil Conservation Service of the Depart
ment of Agriculture as presenting the most urgent 
erosion problems. The trouble is most acute in the 
rolling, easily eroded lands of the Piedmont, and is 
found to a lesser extent in the mountains. In the San
tee Basin it is estimated that 85 percent of the area 
has lost from 4 to 24 inches of topsoil, and that 11,000 
square miles are in need of immediate remedial work. 

The Soil Conservation Service has established I\. 

number of demonstration farms, as a means of illus
trating to the farmers of the region the benefits of 
proper control methods. The economic health of the 
area can be preserved only by a widespread conserva
tion program. involving a general reorganization of 
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land use. This must be brought about by education 
of the landowners The work of the S 'I C • '.' 01 onserva-
tIon S~rvlCe should therefore be extended as rapidly 
as possIble. 

Navigation facilities are, for the most part ample 
fo; present needs. In addition to the seaports 'at Wil
mIngton and Cha.rleston, deepwater facilities have re
c,ently been provId~d ~t Morehead City, N. C. The 
Santee-Cooper navIgat~on project involves power de
velopment and is di~cus~ed bel?w under hydroelectric 
power. Amon~ navigatI?n proJects listed are a minor 
channel dredgIng operatIOn on Smith Creek, and an
other on the Ashley River near Charleston. 

F.looa control is not a pressing question in this 
regIOn for the paradoxical reason that floods are so 
frequent, especially in the timbered bottom lands of 
~he coastal section, as to discourage land development 
III the aff.ected are~s. One meritorious project to pro
~ect publIc and prIvate property in the Neuse Valley 
I~ recommended for later construction. Local protec
t~ve wor~ may, become necessary in the future, par
tIcularlYIll ~he Illdustrial Piedmont Belt, but none ap
pear economIcally justified for immediate construction. 
Hydroel~ctric power development is already ad

vanced, chiefly along the Santee and the Yadkill-Pee
dee. The Santee has 47 plants with 875000 kilowatts 
of installed ~apacity-80 percent of the water-pro
duced power III the two basins. The Yadkin-Peedee 
has 11 plants with 226,100 kilowatts installed capacity. 
A lletw~rk Of. transmission lines covers the region, inter
connectmg WIth neighboring systems in Virginia, Ten
nessee, and Georgia. 

Studies have been made of nine additional develop
ments possible on the Santee, with a total capacity of 
300,760 kilowatts, and of eight others on the Yadkin
Peedee, aggregating 237,345 kilowatts. There are other 
potential developments on these and other streams. 
Construction of most of them must await the increased 
demand for power that would accompany further gen
eral development of the area. 

The largest project previously approved for con
struction is the Santee-Cooper development, involv
ing 185,000 kilowatts of power, combined with flood
control and navigation improvement. The plan in
cludes the diversion of water from the Santee to the 
Cooper River, providing a navigable waterway that 
would reduce the water route between Charleston and 
Columbia) from 238 miles to 145 miles. An initial al
lotment of $6,000,000 has been made by the Public 
Works Administration for this project, the total esti
mated cost of which is $37,500,000, but the work is held 
up at present by litigation. No recommendation is 
made on this project since it has already been ap
proved by the President. 
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Drainage Basin Problems and Programs i67 
Greenwood County, S. C., has obtained an allotment 

from the Public Works Administration for the devel
opment of 8,600 kilowatts on the Saluda River, a tribu
tary of the Santee. This project is also tied up by 
litigation. 

Recreation and wildlife conservation are important 
in this region, but are reasonably well provided for, 
and no new work is proposed for immediate action. 
The Resettlement Administration has several areas 
now under development. The State of South Carolina 
has been offered an 8,000-acre tract in Beaufort County 
for use as a wildlife sanctuary; the development of 
this tract at an estimated cost of $200,000 is listed for 
the indeterminate future. 

dealing with stream pollution and with the other prob
lems above discussed. There are adequate How records 
for but few of the streams. Knowledge of under
ground water supplies is scanty. Steps should be taken 
at once to gather such data by establishing stream
gaging stations and facilities for the study of quantity 
and quality of under-ground water reserves. 

Basic data are seriously lacking, a fact which handi
caps the preparation of any comprehensive plan for 

There is needed also a comprehensive survey of the 
sources, character, and degree of pollution of the vari
ous streams, including as an important factor the 
effect of eroded soil upon the quality of the water. 
This need is particularly urgent in the industrial 
Piedmont. In addition to the special studies already 
noted, the topographic mapping of both North Caro
lina and South Carolina, now far from complete, 
should be carried to completion as rapidly as possible. 

Tar-Neuse Project List 

Map I key 
no. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Comprebensive stndy of drelnage problems, both for land use and mosquito controL _____________ _ 

Comprehensive study of stream pollution by municipal and indnstrial wastes _____________________ _ 
<I) Battleboro (5), Creedmoor (3), Everett (20), Farmville (24),.Four Oaks (3.1), Grimesland (22), Nash-

ville (9) Oriental (36), Pikeville (27), Pick Hill (37), Princeton (29), Stem (2), Vancehoro (34), 
Walston'burg (25), Winterville (23) and Youngsville (11), N. C.: Water-supply and sewer systems_ 

r ~fI~g~:'N ~ c'.:~~:i=.:::~t~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
~i Wl:~~~,:.·g;:~~-:;:J:l~.!nJsewerSY-'teiIL:::::::::::::::~::::::::::::::::::::::::::::::::::: 

~ e~:~&':~§ig!ia~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

$5,000 Cooperative investigation by State and Federal 
agencies. 

8,000 Do. 
966,000 

245,000 Preliminary plans prepared. 
96,000 

790,000 Do. 
998,000 Do. 
31,000 
74,000 Do. 
35,000 
40,000 Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

6 Tarboro to Rocky Mount, N. C.: Cleaning and ~redging of Tar Rive~ C~annel for 39 miIes _______ _ 
35 Bayboro, N. C.: Cleaning and improving BaY-~lver Channel for navlgatlon' _____________________ _ 

~~ r~!~ ~~,'~~J.·:~:5 ::~~:RZ~~~~:::::::::::::::::::::::::::::::::::::::::::::::: ~ Wiggin's Mill, N. C.: Flood control.on Contentnea Creek ________________________________________ _ 

$83,000 
9,000 

1,460,000 
1,332,000 

873,000 
625,000 

Plans aDd surveys made. 
Sllrveys completed. 
Preliminary surveys and estimates prepared. 

Do. 
Do. 
Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

4 Fishing Creek nesr Meltons Bridge, N. C.: Storage dam and reser.voir for floo.d controL---------C 10 Webbs Bridge, near Spring Hope, N. C.: Storage dam and reservOlr on Tar R.lver for flood contra -
8 Sapony Creek, N. C.: Power dam and reservoir on ~r River for hydroelectnc power _____________ _ 
7 Tarboro, N. C.: Power dam and reservoir on Tat: Rryer for hydr~lectnc power ___________________ _ 

19 PiIIsboro Landing, N. C.: Lock aDd dam for navlga~lOn .on Tar Rlve~------------------------------
21 Yankee Fall Landing, N. C.: Lock and dam for naVIgatIOn on ~ar RIver _______________ , _________ _ 
31 Wilson Mills, N. C.: Combined power and flood-control reservOIr and plant on Neuse R,ver ______ _ 

32 Smithfield N C' Combined power and flood-eonlrol reservoir and plant on Ne~se River ---------
12 Falls, N. C.: Combined power and flood-eontrol reservoir and plant on Neuse R,ver ______________ _ 

13 Milburnie, N. C.: Combined power and flood-eontrol reservoir and plant on Neuse River ________ _ 

Cape Fear Project List 

Map I key 
no. 

Project 

$2,025,000 
3,234,000 
3,052,000 
1,928,000 

449,000 
666,000 

1,542,000 

2, 775,000 
1,227,000 

2, 247,000 

I Estimated cost I 

Preliminary surveys and estimates prepared. 
Do. 
Do. 
Do. 
Do. 

Adftf~naJ cost reqnired for power installation at 
Hood control project listed in Group B. 

Preliminary surveys and estimates prepared .. 
Additional cost required lor power installation at 

llood control project listed in Group B. 
Do. 

Remarks 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Comprehensive study of drainage problem.-_------------~-.-paI-----<i0-<i--iii3i-W8SieS--------------
Comprehensive study of stream pollution caused by mumCl an m us ---------------

10 Cameron, N. C.: Water supply and sewer System. ___________________ -----------------------:::::: 

16 Be~~V~lIe.~. ,f.: ~a~. ·g~~a~ds~~~ s:;.r:.r:.-.-sii<isewag(,:iMtment-jiiiUii::::::::::::: _____ _ 
1 ~rc tb a e a~ C ~mW:ier supply system and sewage-treatment plant _______________________________ _ 
9 S ~r ':fe. N C . W ter supply system and sewage-treatment plant _____________________________ _ 

13 L~:,mt UW' C'. Wnte:works extensions aDd sewage-treatment plant _______________________________ _ 
1~ :rJor!b~ City, N. C.: Sewage-treatment plant ___________________________________________________ _ 

I Map key number shown following community name. 

$4. 000 All intarested State agencies shonld cooperate. 
6,000 Do. 

27,000 
'33,000 
173,000 

~ ~ Preliminary plans and estimates prepared. 
18,000 

231, 000 _ Do. 
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Drainage Basin Problems and Programs 

Cape Fear Project List-Continued 

Map/ key 
no. 

Project I Estimated cost I 
GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

1~ t'::~uis~N?6.~'W:f:;~~yen~~t.m(fseW8ge:tn.a-tineiiipiiiiC:::::::::::::::::::::::--::- $51,000 
so. 000 
33,000 

Remarks 

14 ~arlal'I'liINN Cej .w~~ suppl) system and sewage-treatment plant ____________________________ :: __ : 
~~ S:i'ih's dreek N. C~: D:r~ ':,b"a~ t"d sewage-treatment plant ______________________________ _ 

4 Durham, N. d.: Sewage u..:mrent wor~s-eiiension:::::::::::::::::::::::::::::::::::::::::::::::: 
~I: gg: r~::,"Jpfe~. and estimates prepared. 

350, 000 Report and estimates in preparation. 

GROUP B-FOR DEFERRED CONSTRUCTION 

169 

181 Pamlico Sou!'d, N. C., to Beaufo~. N .. C.:. Dredging chaDDel to Atlantic, North carolina ____________ ! S13, 000 I SurveyS completed. 
17 Morehead City, N. C.: Harhor, inlet Jettles________________________________________________________ 1,000.000 SurveyS completed: construction delayed 

further observations of inlet scour. 
pending 

Map/ key 
no. 

GROUP C-TIME OF CONSTRUCTION INDETERMIKA TE 

Peedee Project List 

Project 

$5,782,000 
4,984,000 
2,957,000 
7,563,000 
2, 558,000 

I Estimated cost! 

Preliminary surveyS and estimates made. 
Do. 
Do. 
Do. 
Do. 

Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Comprebensive study of drainage problems in tbe basin ___________________________________________ _ 

Comprehensive study of stream pollution by municipaJ and industriaJ wastes and soil erosion in the 
basin. 

38 Sumter, S. C.: Sewage-treatment plant and extensions to water .. npply and sewer systems ________ _ 

rJ ~~~~S~~~'C~· ~~::~~"::';I!r-~~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
5 Statesville. N. C.: Sewage-treatment plant and extensions to sewer syStem ___ ' _____________ ", _____ . 

11 Mooresville, N. C.: Extensions to water-<lupply and sewer systems; sewage-treatment plant enlarge-

44 
34 
18 
13 
30 
43 
31 
22 
1 
9 
2 

21 
10 
14 
8 

45 
32 

(1) 

ment. 

~1~;.~~::S~':J":~rS~:=:t!':,,~~-~~~~~~:::::::::::::::::::::::::::::::::::::::::::: 
Benton Heights, N. C.: Sewer system and sewage-treatment plant ________________________________ _ 
Albermarle, N. C.: Sewage-treatment plant and incinerator _______________________________________ _ 
Bladenboro, N. C.: Water-snpply system __________________________________________________ --------
Tabor City, N. C.: Sewer SyStem with treatment plant; water-snpplyextension __________________ _ 
Clarkton, N. C.: Water-snpply and sewer systems; sewage-treatment plant _______________________ _ 
Pembroke, N. C.: Water-supplyand sewer systems: sewage-treatment plant ______________________ _ 
Pilot Mountain, N. C.: Water-supply and sewer system; Imhoff tank _____________________________ _ 
Rockwel1, N. C.: Water-supply and sewer systems; sewage-treatment plant _______________________ _ 
RuraJ HaH, N. C.: Water-supply and sewer systems; sewage-treatment planL ____________________ _ 
Parkton, N. C.: Water-supplyand sewer system; treatment plant ________________________________ _ 
Landis. N. C.: Water-supply and sewer systems; sewa~treatment plant _________________________ _ 
Oakboro, N. C.: Water-supply and sewer systems: septiC tanks ___________________________________ _ 
Denton, N. C.: Water-supply and sewer systems; sewage-treatment plant _________________________ _ 

~:ri'~\!:'ir;_N.CC:.:W~~~g:K::.~~wersYSt<.m::::::::::::::::::::::::::::::::::::::::::::::::: 
Chesterfield (26), Clarendon (39), Darlington (27), Di110n (29), Floren~. (41), Georgetown (~2), 

Horry (46), Lee (35). Marion (42), Marlboro (24), Sumter (37), and Williamsburg (60) Counties. 
S. C.: Drainage for malarial control. 

$12,000 

18, 000 

98,000 
31,000 

195,000 
293,000 
127,000 

58,000 
75,000 
36,000 

280. 000 
36,000 

104,000 
40, 000 
57,000 

127,000 
80,000 
73.000 
49,000 

176,000 
60,000 
88, 000 
37,000 
76,000 

280.000 

GROUP B-FOR DEFERRED CONSTRUCTIOK 

54 Myrtle Beach, S. C.: Sewer system and sewage·treatment piant. 48 Lake City, S. C.: Sewage-treatment plant ____________________ . ______________ · ______________ -----.--

S ?i:N~~f~:ir:;=~E?u!f:;::~~:~~;:~~ii~;:::~::::::::::::::::::::::::::::::::::::: 
56 Georgetown Coonty, S. C.: Dredging navigable chaDDel of Winyab Bay __________________________ _ 

$:JJO,OOO 
40.000 
29.000 
31,000 
29.000 

136,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

25 Cheraw, S. C.: Sewage-treatment plant; extensions to sewer system _______________________________ _ 
33 Marion, S. C.: Sewage-treatment plant; extensloD~ ~o sewer system ________________________________ _ 
55 Georgetown, S. C.: Sewage-treatment plant; e~tenslOns to sewer system.. __________________________ _ 
47 Conray, S. C.: Sludge-treatment plant; exteDSIons to. sewer system ________________________________ _ 
23 Bennettsvi11e, S. C.: Sewage-treatment plant; extensIons t~ sewer syste'!';_~-----------------------· 
28 Dillon County Park, 2 miles w!'"t of Dl11on, S. C.: Recrea.tlOnaJ P8!"k fscllitles __ ;,_.----------------. 
51 Williamsburg County RecreatIOn Park, Kingatree, S. C .. RecreallonaJ park IsCilitles ______________ _ 

16 Stanly Coonty, N. C.: Water-power development, Crumps Ford site on Rocky River to extend 
rural electrification.. . S ( > 1 ti (7) (I> Water-power Rnd fiood-eontrol projects as fol1ow3: North WIlkesboro (3), !yers 4, unc on , 
Cooleemee (6), Loves Ford (15), Greater BleweU FaIJ (17), Morven (19), N. C. 

I Map key nnmber shown rolJowing community name. 

96428-31--12 

$75,000 
75,000 

100, 000 
50,000 
40. 000 
14,000 
76, 000 

3, 6OQ, 000 

36, 161,000 

Cooperative investigation by State and 
Agencies. 

Do. 

Preliminary plans completed. 
Preliminary plans made. 

Preliminary plans completed. 

Do. 
Do. 

Preliminary plans ready. 

Preliminary plans completed. 

Preliminary nlans made. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Preliminary plans oompleted. 

Preliminary plans oompleted. 
Do. 
Do. 
Do. 
Do. 

Plans completed. 

No ~~ Recommend further study. 

Do. 
Do. 

Federal 

PreJ>~nary plans oomplete<l. 
PreUmlnary plans complete. Further study 

needed. 
PreJiminary plans readJ. 
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Dam .ad J\eoen°oi" Flood eo .... 1 -- -- -- -- ltD 

Erooioll Cootlol -- ---- ---- -- - W 
Drainage Stain Boullda? ___________ ....... 

:\Jap K~y Numbe" Shown 011 Projf'('t U", __ __ __ 10 

ProJf'C~ 11lunediatt In,,e-tigtlliou nr CoIl~tnll'tion ~ho\\ II ill 1t ... 1 

&.iu Wid. Study, PolIUDOII 

170 

SANTEE 
:ICI 

NA'l'IONAL RESOt:R('ES (,()l\IMI1"l°EE 
WATER RESOURCES COMMITTEE 

DRAINAGE BASIN STt'PY 



Drainage Basin Problems and Programs 171 
Santee Project List 

Remarks 
Map I key 
no. 

Project I Estimated cost I 
GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

A comprebensivestudy olstresm pollution by municipal and industrial wastes in tbe basin. _________ _ 

A comprebensive study of drainage problems in tbe basin 

1 ~~! • .J€~~,~:-~~~~-~~:::~~~:-~:~:::-~ 
5 ~~o'!.;~. g:; ~:~:~resfm:~~ ~:,t;s---t8ms:-----------------------------------------------
~ Pine~lle: N. C.: Water-sJ'tp~ and sewer :;stems:::::::::::::::::-:::::--------------------------
49 St. Stepben, S. 0.: Water-supply and sewer system, and sewage-tniatmeiii-iii"iir-----------------
50 ~oncks Corne~, S. C.: Water-su~ply and sewer system, and sewage-treatment plant::::::::::::::: 
12 Kip~~t~ountein, N. 0.: ExtenslODS to water-supply and sewer system; new sewage-trestment 

~ ~!~i:~~I~d6~' *~:!~~~~p."i:te%~t~~:::::::::::::::::::::::::::::--------------------------

1~ ~r~~~'«:·g~~:;:E~~!ilr~~==:======::::::::::===:::::=::=::::==:======================= 
~ Greenville, S. C.: Water-supply system (Westville water and sewer subdiStrict)::::::::::::::::::: 

~~ ii~~::;, i: 8:! ~~1~=fHF.*~~:-:::::::::::::::_::::::::::_::~:::::::::::_:::::::::::::=:::: 
40 Camp Jackson, near Columbia, S. C.: Water-supply and sewer systelDs.-_________________________ _ 
46 Oalboun County, S. C.: SoUerosion _____________________________________________________________ ::: 
7 Davidson Creek drainage district, Iredell and Mecklenburg Counties, N. C.: Drainage project.. _____ _ 

(I) Berkeley (52), Calboun (46), Cbarleston (57), Clarendon (47), Dorcbester (56), Lexington (43), Ricb-
land (39) Sumter (45), and Williamsburg (48) Counties, S.C.: Drainage lor malarial control. 

59 Cbarleston Ordnance Depot, S. C.: Drainage project and filling swamp area lor mosquito control. 
14 Cbarlotte, N. C.: Extension 01 filtration plant and raw-water supply, ground storage, and elevated 

storage lor clear water. 

,32,000 

16,000 
106,000 
120.000 
51.000 

251,000 
100,000 
113,000 
216,000 
82,000 
62,000 
53,000 
69,000 
96,000 

133,000 
36,000 
38,000 
36,000 
60,000 
21,000 
38,000 
30,000 
17,000 

140,000 
225,000 
18,000 

160,000 

7,000 
1,000,000 

C~r.~!:.e investigation by State and Federal 
Do. 

Preliminary plans made. 
Preliminary plans completed. 

~~!:l:g gl:: ::~~ieted. 
Do. 
Do. 
Do. 
Do. 

Do. 

Preliminary plans ready. 
Preliminary plans completed. 
Prelimin'I!"Y plans prepared. 
Plans and estimates prepared. 
Preliminary plans completed. 

Do. 
Do. 

Do. 

No plans prepared. 

GROUP B-FOR DEFERRED OONSTRUCTION 

60 Cbarleston, S. C.: Dredging channel of Ashley River, 714 mUeslong Irom moutb of river to standard 
wharf, for navigation. 

~ r:::~~,cg.' 6::a~:';;.'::'ilt~a:;,~:~~~::-e~!~~~:::::::::::::::::::::::::::::::::::::::::::::::::: 

$340,000 Surveys completed. 

204,000 Preliminary plans made. 
170,000 Do. 

GROUP C-TIME OF OONSTRUCTION INDETERMINATE 

11 Sbelby, N. C.: Water-power plants ______________________________________________________ ----------

~: ~~~~~~~,v~~I~.~·s~;::::..1~~l :'..:tSC:~fiis=i'm~:ti~~~~~8~~~~!~::::::::::::::::: 
~ g~!.'l:~::: 8:; :::::::::::::: &l:'L::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
29 Rock Hill, S. 0.: Sewage-trestment plant _______________________________ ------------------------.--

38 Camden, S. 0.: Sewage-trestment plant and completion of sewer system (partial troatment) ______ _ 26 Union, S. C.: Two sewage-treatment plants __________________________________________________ ------
35 Laurens, S. C.: Sewage-trestment plant _________________________________________________ -----------
22 Lyman, S. C.: Sewage-trestment plant and completion 01 sewerage system ________________________ _ 

A~ a:!'n!o2i; :.e~J~=~=t~:~-j,i;mt:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
34 Clinton, S. 0.: Sewage-treatment plant and completion 01 sewer Sy8teIll.. __________________________ _ 
24 Greenville, S. 0.: Hydroelectric-power development on Saluda River at Forks Dam 8it"-_________ _ 
33 Lyleslord, S. C.: Tri-<lOunty bydroelectric power development on Broad. Enoree, and Tiger Rivers_ 
21 Spartanburg, S. C.: Hydroelectric power development and fiood control on Pacolet River about 6 

27 L:.:~rart"':"~~~r'm:~~:l;ockbart hydroelectric-power development and fiood control on Broad 

8 CI~~:~~~Nr:o~~~~ter-power development and fiood control on Broad River ______________ , ___ _ 
36 Upper Ware Sboals, S. C.: Hydroelectric-power development and fiood control on Saluda River 

41 N:.arC~tu':ncr,~~S. C.: Hydroelectric-power development and fiood control on Broad River ___ , ___ _ 
19 Greater Gaston Sboals, S. C.: Hydroelectric-power development and fiood control on Broad River 

50 N~~:::C~e!corner, S. C: Santee-Cooper hydroelectric-power development, fiood control, and 
navigation. 

t Map key number shown lollowing ·community name. 

$294.000 
35,000 

2, 500.000 
100. 000 
50.000 

300. 000 

70.000 
100,000 
75,000 

100. 000 

80,000 
100. 000 
75,000 

3,000,000 
13,214,000 

1, 200, 000 

Preliminary plans made. 

No plans made. 
Survey made and estimate prepared. 
No plans made. 
Large amount 01 industrial waste Including dye-

works wastes to be treated. No plans made. 
Only 50 percent of city sewered. No plant. 
No~~made. 

Considerable industrial waste present. No plans 
made. 

No~~made. 

Do. 
Preliminary plans and estimate. 
Preliminary plans and estimate mad •• 

Do. 

19,900. 000 Do. 

4,610. 000 Preliminary plans and estimate prepared. 
1, 260, 000 Preliminary plans and,.estimate made. 

14, 900, 000 Do, 
9,350, 000 Do. 

34, 350, 000 Do. 
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Edisto Project List 

Remarks 
Mapi key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Basin-wide study 01 potential drainage both agricultural and malarial controL ____________________ _ 

t~~~~l~~~g~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
$5,000 

5,000 
27,000 
27,000 
33,000 
27,000 
11,000 
49,000 

200,000 

Cooperative investigation by State and Federal 
Agencies. 

16 
10 
21 
13 
17 
19 

(.) 

Sycamore, S. C.: Water-supply system ____________________________________________________________ _ 
Hampton, S. C.: Sewer system and sewage-treatment plant _______________________________________ _ 

A~~~ch~~t!lIm~~~J~~t!.:da'&~ .. la~~t!a(~~ .. I}..\.~~~ ~2~~lt~~:~~~~3~~~~~ge~~~~~~, (:>J 
Saluda (2) Counties, S. C.: Drainage work throughout Edisto Basin lor malaria control. 

Do. 
Preliminary plans completed. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

24 Beaulort, S. C.: Sewage-treatment plant __________________________________________________________ _ 
8 Orangeburg County, S. C.: Clearing 10 miles 01 South Fork Edisto River channel and 23 miles of 

North Fork Edisto River channel. 
Orangeburg and suburbs, S. C., storm drainage, deepening and widening ditcbes __________________ _ 
Orangeburg, S. C.: Sewage-treatment plan!. ______________________________________________________ _ 

$50,000 Recommend further study. 
35, 000 Plans completed. 

26,000 Preliminary plans completed. 
125,000 No plans made. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

5 Aiken County, S. C.: Hydroelectric-power development on South Fork Edisto River below mouth 
of Shaw Creek. 

12 Rowesville, S. C.: Clearing 15 miles of Sandy Lake and raising 1~ miles of present dam 2 feet with 
a width 01 6 feet at top. 

(.) Allendale (18), Colleton (20), Dorchester (14), Bamberg (15), Hampton (19), Lesington (3), and 
Orangeburg (9), COllnties, S. C.: Drainage. 

25 Beaufort County, Hllnting Island: Develop for recreation and wildlife refuge ______________________ _ 

• Map key number shown following county name 

$1,700,000 Preliminary plans complete. 

18,000 Do. 

308,000 Further investigations are recommended. 

200,000 Property oaered by owner for State development. 
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1. SAVANNAH-ALTAMAHA 

Problems of primary importance to these river basins 
are those of malaria control," stream pollution, public 
water supply, soil erosion, and the orderly utilization 
of water power. Of less immediate import, but defi
nitely a part of any comprehensive long-range plan, 
are problems relating to flood control and navigation. 
Studies of the quantity and quality of both under
ground and surface waters are needed to provide data 
upon which to base a program of improvement. 

General Description 
The basins of the Altamaha, Savannah, Ogeechee, 

and Newport Rivers together occupy most of northern 
and eastern Georgia and a strip of South Carolina. 
The total area is 31,166 square miles, about equal to all 
South Carolina. Most of the area is in the Piedmont 
Plateau at altitudes of 400 to 1,800 feet, and in the 
low-lying Coastal Plain. About 1,600 square miles at 
the headwaters of the Savannah are in the mountains 
with altitudes as high as 5,000 feet. 

The lower half of the region is covered largely with 
pine and hardwood forests, interspersed with many 
farms. Much of the coastal country is marshy and 
some of the inland watercourses are bordered by 
extensive swamps. 

The population is more than 1,538,000, about one
third of which is urban. Savannah, with 85,000, is 
the largest city; a part of Atlanta lies within the 
Altamaha drainage area, but for the purposes of this 
report it is included with the neighboring Chatta· 
hoochee Basin where most of the city belongs. 

The farms of the region yield a large variety of 
products including cotton, corn, tobacco, hay, sugar
cane, peanuts, vegetables, fruit, livestock, and poultry. 
Natural resources include timber, granite, sand, gravel, 
clay, kaolin, talc, manganese, asbestos, and bauxite. 
Although the region is primarily agricultural, there 
is a considerable industrial development in the Pied
mont area, producing textiles, lumber, furniture, naval 
stores, brick, tile, pottery, cottonseed oil, fertilizer, 
"paper, and canned foods. 

Ocean-going vessels touch at Savannah, and there is 
shallow-draft navigation from that city to Augusta 
during most of the year. The intracoastal waterway 
traverses the region along the coast. 

In the mountains and along the coast the climate 
is more moderate than in the Piedmont beIts, where 
extreme temperatures as high as 1050 occur. The 
average growing season is 240 days. The average 

annual. r~infall is. 48 inches over the entire region, 
but thIS IS no~ umfo~mly distributed; it ranges from 
more than 80 Inches In the mountains to 46 "inches in 
the Piedmont, increasing again to 48 and 49 inches 
toward the coast. 

Only one stream in the basin, the Savannah River, 
extends back as far as the Appalachian Mountains. 
The heavier rainfall here accounts for the fact that 
the Savannah carries about as much water as the 
Altamaha and is subject to even greater floods, al
though it is shorter and drains a smaller area. At 
Augusta the Savannah discharges about 2,000 cubic 
feet per second at low water and 350,000 at maximum; 
the corresponding records for the Altamaha at Doc
tortown are 2,000 and 250,000 cubic feet per second. 

Recommended Plan 
Remedial works relating to malaria control, water 

supply, pollution control, and soil conservation are of 
essential importance to the health and well-being of 
the inhabitants of this region. Heretofore such proj
ects have been left largely to local initiative; they 
should be developed in the future with the cooperation 
of such agencies as the Georgia and South Carolina 
State Boards of Health and the East Georgia Plan
ning Council, as well as the Federal agencies concerned. 

Malaria cont7'ol is badly needed, particularly in the 
rural sections of the Coastal Plain, where this disease 
constitutes a serious drain upon the health, vigor. 
and material well-being of the people. Projects for 
malaria control are now under way by the Works 
Progress Administration in 56 counties; these should 
be completed and extended, and steps taken to insure 
their proper maintenance. In addition to this basin
wide effort, it is recommended that plans of the Geor
gia State Board of Health for the drainage of swampy 
streams near Hartwell, Ga., be carried out. 

Water supply from underground sources is becom
ing inadequa.te in some localities. At Savannah, for 
example, there are indications that the artesian supply 
is being depleted-that the city will probably be 
forced to resort to surface sources. Knowledge of the 
quantities and qualities of both underground and sur
face waters is fragmentary and inadequate for an 
intelligent general plan. Immediate steps should be 
taken to increase the number of rainfall and stream 
flow stations, and to determine the present status and 
future trends of ground-water storage, watt'r-tab!e 
elevations, and artesian heads. 
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Drainage Basin Problems and Programs 

The extent of stream pollution in this region is indi
cated by the fact that the largest three cities-Savan
nah, Augusta, and Macon-all discharge raw sewage 
into the streams. A few of the smaller towns have 
some form of treatment, but the usual method of dis
posal is by direct discharge. Many municipalities are 
located on small streams where dilution is insufficient. 
Nuisance-producing industries also present a problem 
that will require expensive abatement programs in the 
future unless their wastes are more carefully controlled. 
Water supply or sewerage improvements, or both, are 
recommended in a number of communities in this 
region. A regional study of pollution problems 
should be made to formulate a policy and plan for the 
protection of municipal water supplies, the shellfish 
industry, and the recreational uses of water. 

Soil erosion is a serious long-range problem in this 
region, particularly in the soft, easily-washed soils of 
the Piedmont Plateau. It is estimated that well over 
ha1f of the entire area has already lost a major part of 
its productive topsoil; large sections have been aban
doned as worthless. Corrective measures have scarcely 
been started. A careful study of the entire problem is 
badly needed and the resulting plan should be actively 
prosecuted on a large scale. 

lVaterpower development includes 300,000 kilowatts 
of capacity in the 10 larger plants on the Savannah 
and 28,780 kilowatts in 7 plants on the Altamaha River 
and its tributaries. In addition there is an uncom
pleted development of 45,000 kilowatts on the Alta
maha system. The Corps of Engineers has investi
gated 18 other sites in the Savannah Basin and 16 on 
tributaries of the Altamaha; the largest of these is the 
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Clark Hill project on the Savannah 20 miles above 
Augusta. A program for the orderly utilization of 
t~ese power resources should be included in the objec
tives of the recommended regional study of power 
development and power markets in the southeastern 
States. 

Flood-control works are needed at several points. 
The levee protecting Augusta proved inadequate in the 
Hood of 1929. A project to raise the levee and con
struct a supplementary concrete retaining wall is now 
under way and shOUld be completed. On the Ogeechee 
River the discharge of flood waters is obstructed by 
the ~oastal Highway and by certain railway fills, 
aifectmg the drainage from 140,000 acres. Further 
study of this situation is recommended. On the Alta
maha River the Townsend area, about 20 miles abova 
the mouth, and Butler and Champney Islands in the 
delta present a dual problem in that corrective meas
ures might benefit one and injure the other. A com
bined project is being studied by the Corps of Engi
neers. 

N OIVigation conditions will be improved with the 
completion of pending projects to establish a con
trolling depth of 30 feet in Savannah Harbor. Be
tween Savannah and Augusta the nominal channel 
depth is 6 feet, but under present conditions of storage 
and regulation this depth cannot be maintained at all 
times. Construction of a lock and dam 13 miles be
low Augusta has been proposed to remedy this defi
ciency, but it is believed that should the Clark Hill 
project be constructed the resulting regulation would be 
sufficient to maintain navigation. 

Savannah Project List 

Map! key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Clark Bill, 08.: Project lor flood control, navigation, and power development: Investigation 01 
engineering and economlc aspects. 

Study to determine feaslhle metbods of flood protection of area of 140,000 IICres along Ogeechee River, 

O~~~~;:' ~~ ~~~~~"c~ot1!~~rsg~y to determine extent to wbicb pollution endangers public bealth 
tbrougbout tbe Sa"annab Basin. 

21 Augusta, Oa.: Study 01 extent 01 sewage pollution and health hazards •• _____ •• __ • ______ ••• _. ___ ._ .• 

(I) Aiken County (20), S C· Candler County (42), Oa.; Hampton (38), losper Counties (47), S. C.; 
Jeffel'Son (24) and Mcl~iosb (53) Counties, Ga.: Malaria control and drainage. 

48 Savannah, Oa.: Study of extent of sewage pollution and healtb bazards ••• _________ ............ ___ . 

16 Crawfordville, Ga.: Water supply and distribution system..._ •• __ • ___ •• __________ .•• ___ ........ --·· 
10 Honea Patb, S. C.: Improvements to waterworks system and sewage treatment plant ... ____ • __ .... 
21 Augusta, Ga.: Eartb levee and concrete retaining wall for flood protectioD. ______ • __ .. _____ • ____ ••. 

21 Augusta, Ga.: Completion oflock and dam and bank protection for navigation on Savannah River 

48 ea~~~_::'a~~A~~~:i().foot navigation cbannel from Ocean to city. . .. 
21 Augusta, Ga.: Cbannellmprovements in RockY 9reek to improve drainage and s8Illtary conditIOns. 
61 Fort Screven, Ga.: Seawall to prevent beach eroslOn._ ............ _ ... , .......... _ ....... ___ ...... .. 
48 Savannab, Oa.: Water impounding structures to prOVIde migratory bird refuge ............. _ ... _ .. 

I Map key number sbown (ollowing county uame. 

$20,000 

50,000 

10,000 

399,000 

10,000 

33,000 
40,000 

685, 000 

862,000 

To be Included In general study 01 the power situ· 
ation and 01 the proposed power projects in the 
soutbeastern states. 

Hearings scbeduled. Preliminary stUdies made. 
Cooperoti"e investigation by State and Federal 

agencie.~. 
Cooperative investigation by State and local 

8g'encies. 
Under varying degrees of completion. 

Cooperative investigation by Stete and local 
agencies. 

Preliminary plans completed. 
Pions completed. Prolect authorlled by Con· 

gress. Approximately 60 peroont completed by 
W.P.A. 

Slllvey. completed. 

461.000 Plans completed. 
161,000 Plans and specifications completed. 
92,000 Study completed. 
25,000 Prel!minary plans completed. 
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Savannah Project List-Continued 

Mapi key 
no. 

Project I Estimated cost I 
GROUP B-FOR DEFERRED CONSTRUCTION 

37 Savannah River Ba.in, Georgia, South Carolina: Malaria control, drainage and maintenance to 

12 Ar::,~~N~~ ~~'3~~b"::.~r::e atlng plant, transmission lines; dam located 15 miles west of city, on 
Rocky River. ,atl . 

21 AUllDsta, Ga.: Additions towt.ter distribution system and modernization o!treatment plant ________ _ 
22 Wrens, Ga.; Improvements to waterworks system and sanitary sewer. ____________________________ _ 

(I) Abbevl\le (13), S. C.; Brooklet (40), Ga.; Central (6), S. C.; Claxton (43), Go.; Edgefield (18), S. C.; 
Guyton (45), Ga.; Uberty (7»). McCormick (14), S. C.; Midville (31), Ml\len (32), Newington (39), 
Ga.; North Augusta (19), S. IJ.· Pembroke (44), Ga.; Pickens (I), S. C., Pooler (49), Rocky Ford 
(35), Ga.; Seneca (5) Springfield (46»).S. C.; Sylvania (36), Ga.; Walhalla (2), S. C.; Waynesboro 
(26), Ga.; and Westminister (4) S. IJ.: Sewage collection and treatment works. 

n Hartwell, Ga.: Deepen channels, ditch swampy ground, and eliminate mosquito braeding places _____ _ 
3 Westminster, S. C.: hydroelectric plant, 4~ miles west of city, dam and re.'IeI'voir _______ . ____________ _ 

(I) Brooklet (40), Claxton (43), Louisville (25), Midville (31), Millen (32), Pembroke (44), Sandersville (23), Savannah (48)1 Statesboro (41), Wadley (30), Ga.: Waterworks additions and extensions. 
Hilltoni9 (29), Porta (34) and Twin City (33), Ga.: Watersupplies. 

$775,000 

435,000 

201,000 
75,000 

690,090 

32,090 
118, 090 

390,000 

National Resources Oommittee 

Remarks 

No plans. 

Awaiting compliance of town to acquire improved 
property. 

Study necessary before plans can be completed. 
Further stUdies necessary before plans can be com

pleted. 
Reported by State board or he.lth as needed to pro

mote public health. 

Plans and specifications ready. 
Further study necessary to determine feasibility ot 

project. 

Walhalla, S. C.: Extension of fish cultural facilities at hatchery, 24 mile.. from W alhalla __ . ___________ _ 
Geor~i. and South Carolina: Soil and water conservation by reforestation, terracing, and other 

methods of controlling erosion throughout the basin. 

25,000 U. S. Bureau of Fisheries has completed plans. 
2,000,000 First 'program of operation subject to results of pre

limlDary survey. 

GROUP C -TIME OF CONSTRUCTION INDETERMINATE 
----------------------------------------------------,-------,------------------------

15 Lincolntcn, Os.: Extensions to water system and Dew sewer system. ___________________ . ___ . _____ _ 

37 Savannah River Basin, Georgia and South Carolina: Malaria"Control drainage. Continuation of 
program to oontrol malaria. 

I Map key number shown following community name. 

Altamaha Project List 

Map I key 
no. 

Project 

$99,000 

500,000 

1 Estimated cost I 

Further studies necessary before plans can be com
pleted. 

Dependent upon status of preceding projects. 

Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

6 

Study to determine extent of pollution and to formulate a policy regarding sewage treatment in the 
Altamaha Basin, Ga. 

Appling, Ben Hill ... Bibb, Bleckley, Butts, Candler, Clarke, Clayton, Coffee, DeKalb, Dodge, 
Doaly, Glynn, ureene, OWinnett, Jackson, Jasper, Jefferson, Johnson, Laurens, Mcintosh, 
Oconee, Peach, Pulaski, Telfair, TreuUen, Twiggs, and Wayne Counties, Ga.: Drainage and 
malaria control. 

Macon, Ga.: Sewer systam and sewage-treatment plant ....... _ .. _______ .............. _ .. __ .. _. ___ _ 
Macon, Oa.: Trunk line storm sewer to eliminate open dr8iDs __ ~ __________________________________ _ 

$30,090 

485,000 

178,000 
270,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

18 
(I) 

Lower Altamaha Basin, Ga.: Malaria controL_. _______ .. _._._._. ___ . ____________________________ __ 
Adrian (11), Alamo (9), Baxley (20), Cochrane (6), Collins (12), Glennville (17), Hawkinsville (7), 

Ha.elhurst (19), Helena (8), Jesup (22), Lumber City (15), Lyons (13), ReIdsville (16), Soperton 
(10), Swainsboro (4), Tennille (2), Vidalia (14), Wrightsville (3), Ga.: Waterworks additions and 
extensions. Ludowici (21), Ga.: Water supply. 

$610.000 
570,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

231 Georgia: Flood control In McIntosh, Glynn, Long, and Wayne Counties by construction of Town-I 
send Levee, along Altamaba River. 

18 Lower Altamaba Basin, Ga.: Malaria-control drainage. Continuation of program to control malaria_ 

I Map key number shown following community name. 

$456,000 1 

543,090 

These projects are at different stages of completion_ 

Preliminary plans mad •. 
Preliminary plans in progress. 

Preliminary plans made. 



2. ST. MARYS-SUWANNEE 

Protection of underground water supplies, provision 
for municipal waterworks and sanitation facilities, 
and drainage are recommended for construction or 
study in this area. The desirability of utilizing the 
great Okefenokee Swamp as a semitropical national 
park and wildlife sanctuary should be investigated. 

General Description 
The area here considered covers the drainage basins 

of three rivers rising in southern Georgia: the Suwan
nee, flowing generally southward through Florida and 
discharging into the Gulf of Mexico; the St. Marys, 
flowing tortuously eastward to the Atlantic Ocean and 
forming a part of the boundary between the two 
States; and the Satilla, just north of the St. Mary, 
flowing also to the Atlantic. About 15,000 square 
miles are included. 

Between the Suwannee and the headwaters of the 
St. Marys River lies the Okefenokee Swamp of 1,000 
square miles, drained largely by the Suwannee. The 
entire area is within the Coastal Plain and is generally 
almost flat, sandy, and interspersed with swamps. 

The total population is 518,000, an average density 
of 34 per square mile. More than half of the popula
tion is rural. The Suwannee Basin contains about 
three-quarters of the total. The principal communi
ties and 1930 popUlation are Waycross (15,510) and 
Brunswick (14,022) in Georgia, and Lake City (4,416) 
in Florida. 

All of the St. Marys basin, nearly all of the Satilla 
Basin and· nearly half of the Suwannee Basin are 
classified generally as unsuitable for cropping but 
adaptable to forestry and grazing. Agriculture is con
fined to small farm production of cotton, tobacco, sugar 
cane, corn, and vegetables. There is some lumbering 
and production of naval stores. 

The climate is hot and moist, with average annual 
precipitation of 48 to 50 inches in Georgia and 60.to 65 
inches in the Florida portion. Much of the ram~an 
occurs in the long, warm, growing season, whIch 
encourages timber growth. 

Recommended Plan 
Dedication of the Okefenokee Swamp as a semi

tropical national park has been suggested. The Bu
reau of Biological Survey has options on large tracts 
of land in this area. An investigation of the project is 
recommended to determine its feasibility for recreation 
and for wildlife preservation. The possible relation
ship between this project and the proposed reservoir 
works to replenish the artesian underground water sup
ply should be examined. 

Water supplies for most of the area are obtained 
from deep wells, many of which are artesian. The 
mineral content is high and the water should be treated. 
The artesian pressure has been gradually decreasing 
for years. The surface source or intake area for this 
artesian water is probably the Okefenokee Swamp, 
since the underlying strata dip to the south from 
the swamp; a system of reservoirs might retain enough 
water in the swamp to recharge the underground stor
age. An investigation of this important possibility is 
recommended. A general study of the underground 
water resources of the area is also recommended, t.o 
guide their future utilization. Waterworks construc
tion, extension, or improvement in some of the com
munities is needed at present; in others it can be 
deferred. 

Sewage facilities are inadequate or wholly lacking 
throughout the area; but the communities are small and 
pollution is not generally acute. Investigations for 
sewage treatment are recommended at Waycross and 
Brunswick, Ga. 

Flood control is unnecessary in the upper reaches of 
the rivers, but should be provided lower down in the 
flood plain by widening and straightening the channels 
in several places. 

Drainage for reclamation and especially for malaria 
control should be investigated in the near future. 
Ditches and canals to drain mosquito breeding places 
will be needed in most of the area. 
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Drainage Basin Problems and Programs 183 

St. Mary's.Suwannee Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

12 Study to determine the desirability of establishing swamp reservoirs in Okefenokee Swamp to serve 
as tbe source of recharging the underground water supply in Georgia and Florida. 

(1) Madison (15) and Mayo (16), Fla.; St. Marys (8), Oa., and Waldo (20), Fla.: Waterworks and 

21 

(1) 

distribution systems. 

Trenton, Fla.: Waterworks and sewer system _____________________________________________________ _ 

Alachua County (19), Fla.; Berrien County (3), Oa.; and Bradford County ~9), Fla.: construction 
of ditches and canals to drain agricultural lands. 

Waycross, Oa.: Study to determine type and cost oCsewage treatment plant and sewer system ____ _ 
Brantley and Ware Counties, Ga.: Stream improvements, recreational lakes, game refuge, and 

forestry neaf Waycross, Ga. 
Brunswick, Oa.: Study to determine proper plans for sewage treatment plant ___________ . _________ _ 

$30,000 

121,000 

30,000 

25,000 

5,000 
203,000 

5,000 

OROUP B-FOR DEFERRED CONSTRUCTION 

18 Alachua, Bradford and Union Counties, Fla.: Widening and straightening existing channels for 
Oood control. 13 MacClenny, Fla.: Waterworks and Diesel engine power plant ____________________________________ _ 

2 Douglas, Oa.: Sewer system and sew:age tr'!"tment plant. _________________________________________ _ 
17 Branford, Fla.: Waterworks system mcludmg deep well and tank ________________________________ . 
II Okefenokea migratory waterfowl reCuge, Oeorgia and Florida: Construction of dam and improve-

Ag:,~fn~: Atkinson, Bacon, B~n Hill, Berrien, Brantler, Brooks, Camden, Cli!lch, Colquitt,.8nd 
Coffee Counties, Ga.; Hamilton County, Fla.; L8D.ler and Lowndes Counties, Ga.; MadIson. 
Suwannee, and Taylor Counties, Fla.; Tift, Turner. Wayne and Worth Counties, Ga.: Ditches 
and canals to drain swampy areas for malaria control. 

(1) Broxton (I) and Douglas (2), Oa.: Waterworks improvements ____________________________ .. _____ _ 

1 Map key numher shown Collowing community name. 

$~,OOO 

65,000 
28,000 
29,000 

103,000 

828,000 

60,000 

Plans complete for St. Marys, Ga. and Madison 
Fla. Preliminary plans only for Waldo and 
Mayo, Fla. 

P.l~~~~o:p~~~~te :tn~~~~g decision of Supreme 
Preliminary plans completed. 

No plans. 
Resettlement Administration likely to complete 

this project before fiscal year 1938. 

Preliminary plans completed. 

Do. 
Plans and specifications completed. 

Do. 

Preliminaryl'plans ouly prepared. Actual plans 
not to be made until work progresses. 
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3. ST. JOHNS 

The chief water problems of the St. Johns Basin 
are those of sewage disposal, municipal water supplies, 
mosquito control, and improved navigation facilities 
for large and small boats. Flood control, drainage, 
beach protection, and encouragement of wildlife prop
agation are needed in various parts of the basin. An 
investigation is underway with respect to the proposed 
ship canal passing through this area from the Atlantic 
to the Gulf. 

General Description 

The St. Johns Basin in north central Florida con
sists of the St. Johns River watershed on the east, the 
Withlacoochee watershed on the west, and the coastal 
slopes draining by numerous smaller rivers into the 
Atlantic Ocean and the Gulf of Mexico. Most of the 
country is nearly flat. The Atlantic coastal slope is 
within 25 feet of sea.- level, with marshes, sand dunes, 
scrub flatwoods, mangrove swamp,- shell mounds, and 
some good agricultural land. The value of the famous 
beaches along this coast justifies a large expenditure 
for protection against erosion. The west coast is more 
g-enerally marshy; the coast line near the Waccasassa 
River for 30 miles is probably unique in having no 
sandy or rocky shore. The marshes slope so gradually 
into the Gulf that the force of shore-building wave 
action is completely dissipated. 

The interior basins are almost as flat, with a maxi
mum altitude of about 150 feet. The territory is occu
pied by citrus and farm lands, woodland pasture, timber 
and turpentine forests, phosphate lands, swamps, and 
lakes. There are many flowing springs, including 
Silver Springs, which is one of the larger. 

The population of the area is increasing at an ac
celerating rate, calling for a considerable volume (If 
new construction in water supplies and sewer systems. 
Water supplies come from deep wells or artesian flow 
and are generally adequate. In a few places such as 
Jacksonville, the rapid increase in population and in
dustrialization will soon bring an acute need for ad
ditional water supplies. 

Recommended Plan 
Most of the larger towns and cities in the basin now 

haye equipment for at least partial sewage treatment. 
Because of the flat nature of the country and the 
steady increase of population, all t.he growing com
munities should be equipped with adequate treatment 
plants. Such projects are immediately needed at Jack-

96428-37-13 

sonville Beach, Vero Beach, Leesburg, Tavares, and 
Camp Foster. 

lV ate,. supplies come mainly from deep wells but 
with the growing demand the water of lakes' and 
streams will have to- be more widely used. When a 
well is pumped too heavily and the salt water is 
brought in, the wen may need a long rest while the 
fresh water slowly settles in from above and drives the 
salt out of reach. In such situations advance planning 
and prompt action are important. An extensive study 
of this subj'ect has been made by the Corps of Engi
neers and should be published and distributed for the 
information of the public. Several needed projects for 
improvements and additions to existing water systems 
are recommended for immediate construction. 

The St. Johns River is subject to floods during the 
rainy season. This river is a tidal estuary for 110 
miles of its length at all times and for 170 miles in dry 
weather when its level falls below high tide. The river 
channel has enough capacity to protect Jacksonville 
from rainy weather floods originating in the upper 
reaches, but between Lal{es Poinsett and Helen Blazes 
the floodwaters from the St. Johns-Kissimmee water
shed are retarded and menace the whole country be
tween Sanford, Daytona Beach, Orlando, and Titus
ville. Similar floods, though less severe, occur along 
the swampy "Vithlacoochee River and in other 10caiitie!O 
near smaller streams. 

The large swampy areas produce mosquitoes which 
make the farming of some highly fertile lands difficult 
because of the hazard to health. The malaria death 
rate is high. 1Ilosfjuito-control projects are planned 
for Duval, Putman, and other counties. Economic 
benefits will justify a large expense for draining and 
for building dykes and channels to prevent flooding 
and the formation of pools. 

Recreational values are of major importance in this 
area, with four of the best-known bathing beaches of 
Florida on its east coast. On the west coast are fine 
estates and areas devoted to hunting, fishing, and boat
ing. Waterways in the interior as well as near the 
coasts can be developed for recreational as well as for 
commercial traffic. Fish hatcheries will be valuable 
and likewise sanctuaries for the bird life wintering in 
the area. The economic value of recreation is an im
pOl'tant factor in connection not only with its own 
facilities, but also with other improvements such as 
water supplies, sewage disposal, flood protection, anel 
mosquito control. 
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Beach protection is an economic need. Severe 
storms in recent years have damaged two of the most 
popular beaches, at Jacksonville and Daytona. The 
Corps of Engineers is making a limited study of ero
sion in collaboration with the city of Daytona and 
the engineering experiment station of the University 
of Florida. A more extended inyestigation is recom-

mended to develop an adequate program for protecting 
these major assets of the region. 

Mapi key 
no. 

15 
25 

(!) 

31 
14 
14 
1 
1 

21 
(') 

12 
(') 

1 
(') 

16 

(') 
17 

ra) 

2 
1 

29 

19 

9 

(.) 

(I) 

\ 

Harbors and ohannels have been extensively im
proved, and need at present only minor improvements 
to care for the growing commerce and population. 
Several studies are recommended of possible future 
developments. 

St. Johns Project List 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of Atiantic·Gul! Ship Canal, Florida: Navigation project to provide intercoastal ship canal; . ______________ _ 
dredging jetties and accessory works. 

Now under investigation. 

Studv to determine method for flood control on the Withlacoochee River __________________________ . 
Study o( surveys to determine cost and location of additional channels connecting the St. Johns 

River Basin and the Intra-coastal Waterway (East Coast Waterway) for navigation, flood control 
and recreation hy dredging and flood gates. 

Study to detormine plans for the improvement of navi~ation on the St. Johns River at or near San
ford (18), Fla., to Tampa, Fla., via Kissimmee and Alafla Rivers and Tampa Bay (30). Also-St. 
Johns RIver (23) to KIssimmee River (32), Fla., and thence to Okeechobee Cross-Florida Canal 
Channel: Na.vigation improvement; dredging. 

St:{~e~~ f~.fn"Je(f~~~!:g:!.:s~:~~i. ~~r~og~~~~(I~I~'::'t '}';~~~~~~8~t~.!~~n:~':i ~~~fli~~ope at 
Vero Beach, Fla.: Sewage treatment plant_. ______________________________________________________ _ 
Leesburg, Fla.: Sewage treatment plant ___________________________________________________________ _ 
Tavares, Fla.: Sewer system. _____________________________________________________________________ _ 
Jacksonville Beach, Fla..: Extension oCwater and sewer systems ___________________________________ _ 
Camp Foster, near Yukon, Fla_: Extension of sewer and waterworks systems _____________________ _ 
Orlando, Fla.: Waterworks extensions ____________________________________________________________ _ 
Atlantic Beach, (I) Port Orange (10) and Winter Garden (19), Fla.: Waterworks systems _________ _ 
Fruitland Park, Fla.: Extension of waterworks system ____________________________________________ _ 
Camp Foster (near Yukon) (I), East Palatka (6), Jacksonville (1); Duval (1) and Polk (20), Coun-

ties, Fla_: Dredginl!: and drainage of lands for malarial mosquito elimination. 
Neptune Beach, Fla.: Erosion control by construction of concrete seawaIL ______________________ _ 
Duval (1), Putnam (Bostwick) (7), St. Johns (Hastings) (3), and Volusia (New Smyrna) (11) Coun

ties, Fl.. Drainage ofland for agricultural purposes. 
Jacksonville, Fla.: Dredging channel of St. Johns River to ocean for improvement of navigation ____ _ 

Leeshurg, Fla.: Dredging channel o[ Ocklawaha River Crom St. John. River to Leesburg for improve
ment of navigation. 

Port Inglis, Fla.: Dredging channel of Wit.h\acoochee River from Port Inglis to mouth for improve
ment of navigation. 

Jacksonville. Fla.: Dredging channel, Jaoksonville (1) to Palatka (8), for improvement of navigation_ 
Cedar Key, Fla_: Dredging harbor for improvement of navigation _________________________________ _ 

$2,000 
50,000 

5,000 

50,000 

149,000 
90,000 
82,000 
47,000 
69,000 

617,000 
177,000 
14,000 

203,000 

111,000 
175,000 

330,000 

36,000 

100,000 

14,000 
4,000 

Preliminary plans completed. 
Do. 
Do. 
Do. 

Plans completed. 
Preliminary plans completed. 

Do. 
Do. 

Plans for Camp Fost.er project completed. Pre
liminary plans completed. 

Preliminary plans completed. 
Do. 

Estimated cost given is amount needed for comple-
tion. 

Do. 

Do. 

Do. 
Do. .,' 

> 4f, '" 

GROUP B-FOR DEFERRED CONSTRUCTION 

Duval (I), Lake (13), Orange (19), and Pasco (26) Counties, Fla.: Flood control by improvement of 
creek channels and canals. 

St_ Augustine, Fla.: Flood control hy construction o[ dam and spillway ___________________________ _ 
St. Johns River, Fla.: Protection of shore line by rock revetment __________________________________ _ 
Melbourne, Fla.: Navigation improvement. Dredging new channel and turning basin of Mel-

W~~~~&~~~~rF~~ ~~:~:~~ ~:!\eCr~::~~';.~J~J:~::n~:~v~~~~~;. connection with park 
improvements and recreation. 

Welaka, Fla.: Conservation project-Fish hatchery and game farm; construction o[ 50 acres of 
rearing ponds and accessory plant. 

$120,000 Preliminary plans rompleted. 

15,000 Do. 
88,000 Under consideration hy War Department. 
12, 000 Plans completed. 

21,000 Preliminary plans prepared. 

235,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Withlacoochee (27)-Hillsborough-Peace Rivers (33) drainage areas; flood control and drainage ____ _ 

Brevard, Seminole, and Volusia Counties, Fla.: Flood control and navigation improvement by 
dredging channel from Lake Harney (22) to Lake Washington (28). 

$5,000,000 

1,000,000 

Project extends into Peace-Hillsborough Rivers 
Basin. Total cost of entire project estimated at 
$5,000,000. 

I Map key nuIllber shown following location name. 
, Map key number shown followin, community name. 
• Map key Dumber shown following county name . 
• Map key number shown [ollowing river name. 
I Map key number shown following lake na~e. 



4. SOUTHERN FLORIDA 
(Kissimmee, Tampa, and Everglades) 

The water problems of southern Florida with its 
great recreational interests, are mainly thos~ of find
ing adequate quantities of fresh water for domestic 
use and of disposing o~ surplus waters in a relatively 
flat country. In certam places of the coastal region 
the dense and rapidly growing popUlation wiII soo~ 
require the use of surface water to supplement the 
un~ergrou.nd water supplies. Stream pollution by raw 
or meffectively treated sewage has become serious and 
studies should be made for an adequate plan of se~age 
treatment. 

The opportunities for water recreation are major 
factors in the economy of the region. 

Other water projects include drainage of swamp 
areas near the coast, and additional storm sewers in 
urban communities. Channels for pleasure craft 
should be improved along the eastern coast. On the 
Kissimmee River, the need for flood control and im
pro'\"ed navigation should be investigated. Studies 
of beach erosion are needed and work should be done 
in the improvement of State parks for recreation and 
wildlife conservation. Data and plans are incomplete 
for many of the water projects and further studies are 
necessary before adequate planning can be done. There 
is an urgent demand for topographic maps. 

A general water-use plan for the area will be re
quired in the future if the pressure of population de
velops beyond the available underground water sup
plies. In the meantime, most of the water problems 
are local in character. 

General Description 
The southern Florida area extends from the Keys 

northward to Clearwater Harbor on the Gulf, to Fort 
Pierce on the Atlantic coast, and nearly to Orlando 
in the interior. The area is made up of the Ever
glades, Hillsborough-Peace, and Kissimmee basins, 

with a number of smaller streams. These basins to
gether contain about half the population of Florida. 

Aside from the famous beaches, the economic activi
ties include the important citrus-fruit industry, phos
phate mining, cigar making, cement and building 
materials, food packing, and canning. Rainfall varies 
from 52 to 60 inches, concentrated principally in a 
few months of the year, with an occasional downpour 
of as much as 14 inches in 24 hours. Most of the 
area is so nearly flat and the streams so sluggish that 
with heavy rainfall or high winds the country is easily 

flooded. In the Lake Wales district of the interior 
toward the north, however, the land rises to about 300 
feet. 

The Everglades. lie south of Lake Okeechobee. 
Most of the area is in swamps and unsuitable for 
cu~tivation, grazing, or forest, only one-eighth of it 
bemg farm land. The establishment of not less than 
2,000 square miles in this swamp and water area as 
the Everglade~ National Park has been appro\'ecl by 
Congress, contmgent on presentation of the land to the 
Government. A portion of the EverO'lades can be 
reclaimed by controlled drainage. The "'soil, however, 
contains .so much organic matter that when dry and 
exposed It blows away or burns easily. Any drainage 
system should be so arranged that water can be ap
plied whenever these soils become dangerously drv. 

The popUlation of the Everglades area as here ~on
siderecl, includes about 250,000 perman;nt resillents, 
mainly concentrated along the Atlantic coast. 

At Miami is the southern terminus of the Intra
coastal Waterway, extensively used by pleasure craft 
as well as by commercial boats. Practically all the 
natural streams of this basin are tidal; there are also 
a number of drainage canals which have been cut from 
Lake Okeechobee to the Atlantic coast. Deep Lake, 
in the central part of the basin, is notable for the fact 
that although it is about 90 feet deep the water is fresh. 

The Kissimmee Basin, including Lake Okeechobee, 
occupies the northeastern part of the area. The land 
is generally adapted to forestry or to a combination 
of forestry and grazing, only about one-fifth being 
suitable for farming. The population is about equally 
rural and urban. 

The Tampa Basin to the northwest is predominantly 
urban, with 13 cities of over 2,500 population and 
Tampa over 100,000. Seventy percent of the land area 
is grazing or timber land, the rest being generally 
adaptable to farming. The country has many springs, 
some of which are highly mineralized. 

Recommended Plan 
Recreation and wildUfe preservation would be fur

thered by the early establishment of the Everglades 
National Park. The problems of management and 
development of this area and its possible extension 
call for further investigation to preserve these 
resources. 

Water supply for domestic and industrial purposes 
is a pressing problem, especially in the crowded area 
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Draina.ge Basin Problems and Programs 

along the Atlantic. Present supplies are chiefly from 
shallow wells, which in some places are beginning to be 
oyerdrawn, with lowering of the ground water level and 
a tendency to salting. Studies should be made with a 
view to supplementing the supplies with surface water 
suitably protected against Hoods and pollution. Proj
ects for immediate construction include extensions to 
the water system in the Miami area. 

Pollution is beginning to be serious both in fresh 
water streams and in salt water areas. Many cities 
discharge raw sewage directly into streams or in the 
sea close to shore; others have inadequate treatment 
systems. Miami has plans for an up-to-date installa
tion, and Miami Beach is considering a plan to pump 
its sewage offshore into the Gulf Stream. Studies of 
pollution in the area are needed as a basis for adequate 
plans. Meanwhile several sewage treatment projects 
are ready for immediate construction. 

Flood control in this area will involve provision of 
canals and improvement of stream channels. Canals 
from Lake Okeechobee to both coasts are now under 
construction. 'With the completion of the Hood control 
works for areas adjacent to the lake, the most im-
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portant remaining project is the improvement of the 
Kissimmee River. Plans for channel improvements 
should take account of the prospect that Lake Okee
chobee may be a future source of water supply for a 
considerable area. Studies are needed for the plan
ning of storm water sewers to protect Miami against 
Hoods, and for prevention of Hooding between Estero 
and Bonita Springs. 

Controlled drainage is needed in parts of the area. 
The land is nearly flat, and drainage channels can be 
made so that water may be pumped in or out as condi
tions require. Studies are proposed for a general plan 
of drainage and irrigation, combined with mosquito 
and sandHy control in the eastern part of the area. 
Immediate work can be started in three southern 
counties. 

Navigation i1l1jJl'ol'ements, so far as may be judged 
from data now in hand, should in general be restricted to 
waters in the immediate vicinity of the coast. Appro
priate studies are now in progress. 

Beach erosion is occurring at some places. Studies 
should be made for the construction of works to pro
tect the Yaluable beaches. 
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Kissimmee Project List 
~-----~---------------------;------:------------

i Estimated cost I Mal'l key 
no. 

Project 

GROUP B-FOR DEFERRED CONSTRUCTION 

Iii I Glades County, Fla.: Drainage of agricultural18nds in "Highlands" sectlon------------------------1 
(1) Martin (11), Polk (4), aud St. Lucie (10), Counties, Fla.: Drainage projects for mosquito controL __ 

- \ 
$247,000 I 

134,000 

1 Mop key numbers shown following community name. 
Tampa Project List 

Mapl key 
no. 

Project I Estimated cost I 

Remarks 

Further plans and sturly required. 
Plans insufficient. All interested agencies should 

be consulted. 

Remarks 

GROUP A.-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

9a 
2 
1 
3 
8 
2 
2 
I 
7 

6 
16 

9 
5 

(1) 

Basin-wide fiood control studies ___________________________________________________________________ _ 
Tampa, Fla.: Improvement to existing sewer system and installation of sewage treatment plant ___ _ 
Clearwater, Fla.: Extensions and improvements to sewer system~~. _______________________________ _ 
Winter Hoven, Fla.: Improvement to water supply system and sewage treatment plant- _________ _ 
Sarasota, Fla.: Extensions to sewer system ________________________________________________________ _ 
Tampa, Fill.: Improvements and extensions to water supply system ______________________________ _ 
Tampa, Fla.: Improvements to storm sewer system _______________________________________________ _ 
Clearwater, Fla.: Construction of groins to protect and huild up beaches __________________________ _ 
Bradenton, Fla.: Studies and plans for beach erosion controL _____ ~ _____________________________ . __ _ 

$25,000 
1,450,I!00 

316,000 
160,000 
115,000 

1,760,000 
164,000 
160,000 

5,000 

GROUP B. FOR DEFERRED CONSTRUCTION 

St. Petersburg Harbor, Fla.: Dredging channel 20 feet by 200 feet wide in Tampa Bay ____________ _ 
Charlotte Harbor, Fla.: Deepening and widening existing channel to 30 feet hy 300 feet, from Gul! of 

Mexico to Boca Grande, 
Peaoo River Basin: Malaria and pest mosquito control by drainage in 6 counties __________________ _ 
Boca Ciega, Fla.: Construction of groins to protect beaches, and improvements ___________________ _ 
Clearwater (I) and Sarasota (8), Fla.: Improvement and enlargement of ditches and canals for storm 

water drainage. 

$123,000 
59,000 

345,000 
216,000 
36,000 

1 !\Jap key numbers shown following community name. 

Everglades Project List 

Map I key 
no. 

Project I Estimated cost! 

Study completed, 

Surveys completed, 

Plans insufficient. Furtner study necessary. 
Study almost completed by Beach Erosion Board. 
Plans insufficient. 

Remarks 

GROUP A-FOR aIMEDIATE INVESTIGATION OR CONSTRUCTIO:-;' 

27 I 
27 
24 
18 
19 
24 

24 
24 
24 
24 
24 
24 9, 

22 
25 
26 
J4 

Ever~lades National Pllrk and adjoining areas: Study of problems of management and development_ 
Everglades, Fla.: Establishment 01 national park _________________________________________________ _ 
Dade County, Fla.: l!'lood control studies in vicinity of Miami River ____________________________ _ 
Bonita Springs, Lee County, Fla.: Flood control studies __________________________________________ _ 
Everglades draiDilge basin: Soil conservation, controlled drainage and irri~ation studies ___________ _ 
Florida Bay (17) to Caloosahatchee River (29): Navigation channel investigation ________ ~ ________ _ 

Miami, Fla.: Sewage treatment planL ____________________________________________________________ _ 
Miami Beach, Fla.: Storm sewer for relief of fiood conditions ___________ ~ _________________________ ~_ 
South Miami, Fla.: Water supply system for Greater Miami area ______________ ~ _____________ ~_~~~_ 
:Miami, Fla.: Extensions to water supply system,lor increasing distribution~ _____________________ _ 
Miami, Fla.: 2 additional reservoirs for water supply ______________________________________________ _ 
Miami Beach, Fla.: Extensions to water supply syst,em, for additional supply ___________________ _ _ 
Miami Harbor-Biscayne Bay, Fla.: Deepening harbor channels ______________ ~ _______________ ~ __ ~ __ 

Port Everglades-Hollywood Harhor, Fla.: Dredging 35-foot channeL __ ~ ___________________ ~ ______ _ 
Miami to Floridallay, Fla.: Intracoastal waterway, 7-foot channeL ______________________________ _ 
Dade County, Highland section, Fla.: Draina~e and water controL _____________________________ _ 
l>l'lray Beach, Fla.: Retaining wall along intracoastal waterway, to prevent bank-erosioD _________ _ 

$100,000 
1,000,000 

5,000 
5,000 

25,000 
10,000 

5,000,000 
391,000 
221,000 
SOO,OOO 
110,000 
407,000 
800,000 

940,000 
130,000 
;4,000 
23, 000 

--'-------- ---- ---- -

24 

21 

12 
24 

(1) 
20 

13 
28 

GROUP B-FOR DEFERRED CONSTRUCTION 

Miami Harbor, Fla.: Extending present turning basin ____________________________________________ _ 

Fort Lauderdale, Fla.; New River Channel to Fort Lauderdale, Fla.: Intracoastal waterway for 
n8vi~8tion and flood control. 

rri~~r~:~h~~~~.:D~~r:~!::,gn~~r!e~e~s~::.m-----:::::::::::::::::::::::::::::::::::::::::::::::::: 
Ojus (23), Virginia Key and Tahiti Beach (24), Fla.: Mosquito controL ________________ ~ __________ _ 
Fort Lauderdale, Fla., in vicinity of Fort Lauderdale within Broward County anti-mosquito control 

district: Drainage. 
Palm Beach County, Fla.: Drainage for mosquito controL _______________________________________ _ 
Monroe County, Fla.: Drainage for mosquito controL ____________________________________________ _ 

$300,000 

40,000 

448,000 
245,000 
;8,000 
39,000 

39,000 
2..:;,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

10int study by interested agencies. 

Would materially assist in development of Ever
glades National Park. 

Authorized in 1935 River and Harbor Act. $2.200,000 
has alreay been spent on project; $800,000 req uired 
to complete. 

Surveys completed. Project approved by Congress 
Do. 

Not yet approved by Congress. Surveys COlD 
pleted. 

Surveys and plans completed. 

Plans completed. 
Im-estigation required. 
Further investigation required. 

Do. 
Do. 

24 1 lI1iami area, Fla.: Additional ouUets for fioodwater ________ ~ __ ~_~ _______ ~ __________________________ I $2,000,000 I 

----------------~------~-----------------------
1 Map key number shown following community name. 



5. APALACHICOLA-CHATTAHOOCHEE 

'Vater. proble~s of primary importance in the 
A~alachICola BasIn are those of municipal water sup
phe.s, sewer systems and sewage-treatment plants, and 
dramage .for .the control of malaria mosquitos. Soil 
conservation IS also needed, especially in the central 
and upper parts of the basin. Navigation improve
ment and water.-~ower development are less pressing 
problems. AddItional recreation facilities should be 
provided. 

General Description 
The combined drainage basins of the Apalachicola 

Chattahoochee, and Flint Rivers comprise abou~ 
19,500 square miles, including most of the western half 
of G~orgia, a strip. of ~labama, and a section through 
FlOrIda. The regIOn IS roughly 400 miles long. 

The Chattahoochee River, the longest stream rises 
in the mountains; the Flint River rises south ~f At
lanta and unites with the Chattahoochee at the ex
tre~e soutl~west co~ner of Georgia to form the Apa
laclucola RIver, WhICh flows south across Florida and 
empties into Apalachicola Bay. 

Altitudes are as high as 2,000 feet at the source of 
the Chattahoochee, 1,500 to 2,000 feet in the Piedmont 
Plateau, and 500 feet or less in the Coastal Plain. 

The total population for the Apalachicola River 
drainage area in 1930 was 1,083,576, about one-fifth 
of which was in Atlanta. 

Slightly more than half of the entire area is classi
fied as fair, good, or high-grade farm land; the re
mainder is unsuited to cropping, but adapted to for
estry and grazing. Much of the grazinO" land has been 
subject to severe erosion for years. Principal farm 
products are corn, cotton, hay, small grain, potatoes, 
sugarcane. peanuts, melons, garden truck, peaches, 
apples, poultry, and livestock. 

Natural resources of the basin include gold, pyrites, 
granite. clays, building and concrete sand, timber, and 
naval !"tores. Among the principal industries are tex
tile and cottonseed oil mills, fruit and vegetable can
neries, fertilizer factories, tanneries, and brick and 
terra-cotta kilns. Industrial development is concen
trated chiefly in the Piedmont area. The Apalachi
cola and some smaller streams are navigable for 
shallow-draft boats. The tonnage carried is small, 
and reports of the Corps of Engineers indicate that 
these channels are adequate for the conmlerce. 

Average annual temperatures range from 59° in 
the northern part of the basin to 68° at the Florida 
end. The average annual rainfall is 58 inches in the 

n~r~hern ~nd, about 50 inches in the middle part. and 
5i> mche~ ill th~ sou~h. The average discharge of the 
ApalachIcola RIver IS 20,000 cubic feet per second' the 
flood flow of March 1929 reached 293,000 cubic' feet 
per second, and a low. flow of 224 cubic feet per seconel 
occurred at West Point, Ga., on September 12, 1925. 

Recommended Plan 
Public u'ater 811ppUes in this part of Georgia arp 

generally not adequate. Many supplies from wells 
barely serve ordinary needs. In the Piedmont reO"ion 
most of the wells are adequate only for small t<~wns 
and rural uses. In the Coastal Plain the wells are 
somewhat more reliable, but the water is hard and 
the larger ~ities and towns are beginning to seek sur
face su~plies. When there is any large increase in 
populatIOn at and above Atlanta, new supplies will be 
necessary. 

Information on the quantity and quality of under
ground and surface waters in the basin is scattered 
and inadequate. Im'estigations are needed to deter
mine the locatio~ and extent of underground water 
stora~e and to forecast probable future changes. 
ChemIcal characteristics of both underground and 
surface waters should also be investigated. 

Sewers and sewage treatment plants are widely 
needed in the area. About one-half of the 4-1 citi~s 
~nd towns in the Georgia part discharge raw sewage 
mto the streams. Most of the other communities, how
ever, h.ave treatment plants; a few having plain sedi
mentatIOn only. Lack of funds has restricted the instal
lation of sewers, delayed contemplated additions, and 
interfered with proper maintenance and operation. To 
remedy this deficiency in Atlanta, the city has now 
under construction sewer projects totaling in cost more 
than $7,000,000. A basin-wide study of sewage and pol
lution problems is recommended. including the effect 
of s~ream pollution on municipal water supplies, on 
pubhc health, and on the recreational uses of the 
streams. 

Drainage to eliminate malaria mosquitoes has been 
undertaken extensiYely in the region and has yielded 
definitely beneficial results. This work should be con
tinued and enlarged and should form an important 
part of the general improYement program. 

Soil erosion has reached a serious stage in the central 
and northern parts of the basin. Much of the land 
surface has already suffered great injury. Serious 
surface erosion with some gullying exists in all parts 
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Drainage Basin Problems and Programs 

of the Piedmont Upland areas. StilI more severe 
gullying occurs in the upper Coastal Plain region 
along the Chattahoochee River below Columbus. This 
erosion also increases the silting of storage reservoirs. 
A comprehensive study should be lnade of the entire 
problem and an effective remedial program should be 
adopted. 

Navigation on the Apalachicola, Chattahoochee, and 
Flint Rivers has been carried on for a long time, but 
in recent years the amount of traffic has decreased in 
both tonnage and value. In the belief that deeper 
channels for larger boats would increase the traffic and 
justify the expense of such improyements, projects 
have been proposed by local interests for deepening 
the channels. A review of the economic justification 
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for these projects is being made by the Corps of 
Engineers. 

Hydroelectric power possibilities are large both on 
the Chattahoochee River and the Flint River. The 
potential sites could provide a total installed capacity 
of 917,700 kilowatts at an estimated cost of $127,-
948,000, according to the Corps of Engineers, which 
has not yet reported on the economic desirability of 
such construction. A comparative study of these pos· 
sibilities is recommended in connection with a compre
hensive investigation of power development in the 
Southeastern States. Among other factors, considera
tion should be given to the contingency that municipal 
and industrial water supplies may prove to have first 
claim on the upper reaches of the Chattahoochee. 

Apalachicola Project List 

Map I key 
no. 

Project I Estimated co.t I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTIOX 

Study and survey of stream pollution throughout the hasin to formulate policy regarding sewage 
treatment and to determine extent of pollution. 

13 Eufaula, Ala.: Dam and storage reservoir, water treatment plant and mains _______________________ _ 

n ~~~ ::~~l~:: 8:::: ~z:~r~:o~'::::~r':~f:~-~-~r-~~=:::~=::~=========:::::~=:=:====================== 
18 Mari.nn., Fl •. : Sewage collecting system .nd treatment plant ••••.•••.••••••••....••.............. 
3 Cumming, Ga.: Water supply and sewer systems_ .. _______________________________________________ _ 
I Cleveland, Oa.: Waterworks, sewer sys~m., an~ sewage treatment plant __________________________ _ 
6 Senoi., G •. : Well, elev.ted tank, and dIstrIbutIOn system for w.ter supply •••. _ .................•.. 

~i iii~;iill::::m:ll:: 
15 Fort Gaines. Ga.: Sewer system __ _____________________ --------------------------------------------

~ ~~~~l~~· g~.: ~:::~~~~~::·anci·treairIi.nipl.ni:=:==::::::::::::::::::::::::::::::::::::::::::::: 
)4 Chattab~octiee, Clay, Clayton, Coweta, Crawford, Crisp, De~tur, DeKalb~ Dooly, Early, F,.;yefte, 

Hall, Harris, Macon, Meriwether, Mitchell, Mus~gee, Semlnol~, Talbot, Troup, Terrell, ayor, 
Turner, and Worth Counties, Ga.: Drainage proJects for malarIa control. 

Atlanta, G •. : Filtration pl.nt •••••.....••••• _._ ... _ ••. · •••• ··············_···· ••••.•. -.•••••••••••. 

$30,000 

lOS, 000 
lOS, 000 
75,000 
65,000 
44,000 
39,000 
36,000 
36,000 
36,000 
32,000 
31.000 
28,000 
25.000 
24.000 
22,000 
34,000 
18,000 
16,000 

491,000 

695,000 

Pl.ns completed. Land .cQuired. . 
Preliminary study made. Land acqu~. 
Preliminary sketches made. Land aCQUIred. 
Pl.ns completed. 

Do. 
Do. 

Prelimin.ry plans completed. 
Do. 

Pl.ns completed. 
Preliminary pl.ns completed. 
Plans completed. 

Do. 
Preliminary plans completed. 
Plans completed. 
Preliminary plans completed. 
Pl.ns completed. 

Do. 

PI • .P.~or most of the projects completed. 

Preliminary pl.ns completed. 
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6. EASTERN GULF 

The major water problems within the several small 
basins of this group relate to sewage disposal, munici
pal water supply, navigation, and the control of 
malaria. Less important or less pressing needs have 
to do with wildlife and recreational facilities, flood 
control, power production, and soil conservation. Top
ographic surveys and studies of underground water 
resources are urgently needed. 

General Description 
Because of the great similarity of conditions and 

problems within the basins of the short rivers empty
ing into the Gulf of Mexico on either side of, but not 
including, the Apalachicola Basin, their needs are 
grouped together in this report. 

To the west of the Apalachicola are the Perdido, 
Escambia-Conecuh, Blackwater, Yellow, and Chocta
watchee Rivers and other small streams running into 
Choctawatchee and St. Andrews Bays. On the east 
are the New, Ocholockonee, Sopchoppy, St. Mar~s, 
"~acissa, Aucilla, Enconfina, Fenholloway, and Stem
hatchee Rivers. The drainage basins of these streams 
haye a combined area of 21,440 square miles, chiefly in 
Florida a"nd Alabama. No one of these streams is 
much over 100 miles in length and most of them are 
considerably shorter. 

The population of this area is 601,000; an average of 
28 per square mile. Only one-fourth of these peopl~ 
live in towns and cities, of which the largest is Pen
sacola, well known as a naval base, with a population 
of 30,826. Other major communities are Tallahassee, 
the capital of Florida, and Thomasville, a winter resort 
in Georgia, with 11,700 each, and Panama City with 
8,701. . 

Although primarily agricultural, the regIOn also 
produces lumber and naval stores. Along tl~e c~st 
there is considerable industry based upon fisillng, m
eluding sponge fishing, and the transportation of 
freight in barges. The manufactures of the Alabama 
section include textiles, glass and clay produc~s, and 
lumber. The tourist trade is small, but the regIOn has 
great possibilities as a winter resort for hunting and 

fishing. ·fi d 
About three-fifths of the total land area is classl e 

as fair to high-grade farm land. The remaining two
fifths, although not adapted to cropping, can be use.d 
for forestry and grazing. The avera~e ~emperature IS 
about 71 0 with relatively small vanatIOns above or 
below the 'average. The growing season is from 250 to 

300 days. 

At the headwaters of the streams the land at its 
highest point is about 500 feet above sea level. The 
country slopes rapidly downward to lowlands which 
are only a few feet above the Gulf. Average annual 
rainfall is 54 inches, btit in the wettest year on reconl 
there was nearly 85 inches of precipitation. Floods do 
considerable damage in the low country where the 
streams are sluggish. 

Recommended Plan 
This region has few water problems that require ilu

mediate solution, but there are a number of potential 
troubles which can be anticipated by farsighted 
planning. 

Sewage treatment has been provided to some extent 
by 46 communities, but only in Tallahassee is the treat
ment adequate and eyen there an extension of the col
lecting system is needed. Pensacola presents the most 
acute problem, since the discharge of its raw sewage 
into Pensacola Bay has polluted the water to such !Ill 

extent that the shellfish beds have been condemned. 
Santa Rosa Sound, Choctawatchee Bay, and St. An
drews Bay are all important sport and commercial 
fishing grounds which should be protected against 
further pollution by raw sewage. 

Immediate construction of treatment plants is 
recommended at Thomasville, Ga.; Pensacola and Mil
ton, Fla.; and Dothan, Ala. A complete sewer sys~ell1 
and sewa<Te-treatment plant are necessary at Fl'lSCO 
City, Ala~ Stream polluti~n i.s not n~w critical. in 
other places but any materIal mcrease 111 populatIOn 
would present additional problems. 

Municipal and domestic 'uxtfer supplies ~ome almost 
entirely from deep wells, the w.aters o~ WhIcl~ ~re 110W 

highly mineralized and ~how lllcreasmg salullty. In 
the future it probably Will be necessary to use surface 
waters to a, greater extent thaI~ at the pres~nt. Some 
communities which depend entIrely upon prIvate .we1l8 
should have municipal systems. A study of avaIlable 
resources of both surface water and underground 
water is recommended. Two projects are recol1~
mended for immediate construction; one for an addI
tional supply for Pensacola, the other for a new 
municipal supply at Cross City. 

Navigation.-Pensacola Harbor and ~t. Andrews 
Bay (Panama City Harbor) have b~n Iml:royed to 
accommodate lar<Te vessels. Future llldustnal devel
~pment at Port St. Joe.I.n?y create a need for better 
port and navigation faCIlIties there. 
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Drainage Ba~in Problems and Programs 

The St. Marks River has been improved to some ex
tent for navigation and the desirability of its further 
improvement is now being studied. A much needed 
harbor of refuge for off-shore fishing boats could be 
provided at the mouth of the Steinhatchee River. 

The route of the intracoastal waterway parallels the 
entire coast, but it has not been located definitely at. 
several points. Congress has authorized the dredging 
of a 26-mile stretch between Choctawatchee Bay and 
'Vest Bay. Crooked River is now being surveyed. 

Death rates from malaria in this region range from 
36 to 155 per 100,000 of population, indicating a great 
need for control measures. The problem is complicated 
by legal difficulties and by the fact that the inhabitants 
cannot finance a widespread program. Several proj
ects for eliminating mosquito-breeding grounds have 
been initiated but much work remains to be done. A 
comprehensive study of the problem is needed, includ
ing the collection of basic data not now available and 
the preparation of a logical plan of attack which will 
deal first with the areas in which the disease is serious. 
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Consideration also should be given to maintenance of 
any control works that may be provided. 

Reereation and wildlife possibilities are plentiful in 
this region, but have not been developed to any great 
extent because of lack of capital. There are three na
tional forests in the area and an ideal site for a migra
tory waterfowl refuge on the St. :Marks River, for the 
improvement of which plans have been completed by 
the Bureau of Biological Survey. Bathing beaches 
near Pensacola, Fort Walton, and Panama Citv are 
menaced by sewage pollution, but this threat wo~ld be 
removed by the treatment plants recommended. 

Flood con trol studies are being made by the Corps of 
Engineers in the Escambia and Choctawhatchee Basins. 
Projects now underway at Geneva and Elba should be 
completed. Levees have been authorized at Brewton 
and Flomaton, Ala. Protection works are needed also 
at Caryville, Fla. 

Water power is not important in this area. A few 
small plants are in operation and the few potential 
sites may be utilized when the power market develops. 

Aucilla Project I.ist 

Map! key 
no. 

Project I Estimated cost I Rem!U'ks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

21 TbomasviJle. Ga.: Sewage-treatment plant and improvements to sewer system ____________________ ! 3 Tallahassee, Fla.: ExteDSlOD to sewer system ______________________________________________________ _ 
7 Cross City, Fla.: Water-supply system ___________________________________________________________ _ 

$94, 000 ! Plans completed. 
265,000 Do. 
36,000 Do. 

GROrp B-FOR DEFERRED CONSTRUCTIOX 

5 WakuI\a County. Fla.: Dredging cluumell0feet deep to ~t. Marks River _________________________ _ 
6 Dixie County, Fla.: Dredgiug cbannel 6 feet. deep to Steinhatcbee River ___________________________ _ 

1 ~:::.~~ ~r:ti;:'':. '::r=: ~= .. r:.~=:':.~\~~====:::::::::::::::::::::::::::::::::::::::: 
6 Increase deptb of entrance cbannel to Steinhatcbee River from 6 feet as now recommended to 9 feeL __ 

Escambia Project List 

lIIapl key 
no. 

Project 

$75,000 
68,000 

226,000 
117,000 
200,000 

! Estimated cost I 

PIans not completed. Furtber study necessary. 
Do. 
Do. 
Do. 
Do. 

Remarks 

GROUP A-FOR IlclMEDB.TE INVESTIGATION OR CONSTRl7CTION 

Study of drainage for malaria control in specific areas witb higb malaria incidence _________________ _ 

Ii ~s~f~~i~;.~!~~~~:1~~~i~~:~~;;~;;~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
10 Pensacola, Fla.: Additional water supply wltb IDstalJahon of ne~ weJJs--b--~;.;;.;,i;,;;~DiiI.-cli.m:-
8 Intracoastal waterway extension !mm Cboctawbatcbee Bay to \\ est Bay y ~ ........... 

4 B::'~~ ~t8~t!V:.!see~r 'l:grovement of Dood channels _________________ --------------------------
5 Flomaton, AJa.: Lel"OOS or improvement of fiood cbsDoels __________ .. ---------------------- --------

$10. 000 Pertains to construction project. 
84. 000 Plans completed. 
48,000 
44.000 Do. 
30,000 

~ ::: PI.!~dar way. Project authorized by Congress. 

242, 000 Autboriaed by Congress. 
154.000 Do. 

GROUP B-FOR DEFERRED CONSTRGCTION 

. $tO,OOO Surveys completed. Not yet·autborized by Con-10 Pensacola Harbor, Fla_: Dredging cbanneland basin to pro..-ide refuge and repair basin for medium gross. 

1-16,000 Plans incomplete. Furtber study n ......... r· 
6 F= ~~;, of basin: Drainage for malarial mosquito control. ---------------------------------- Should awail completion or study projOCl lD 

328, 000 PI~u~:OOmPlete. Furtber studl: neressary. 2 Alabama pcrtion of basin: Drainage for malarial mosquito controL _______________ :________________ Await completion of study CJOjecl m group A. 

139,000 Tentative plans ready. 
7 Caryville. Fla.: Flood control improvements---------------------------:.:--_-_-:.:--_-_--_--_-_--_--_-_--_--_-_--_--_--...!.... ____ .!.-. ______________ _ 



7. MOBILE 
(Mobile, Alabama, Black Warrior, and Tombigbee) 

Plans for the best use of water resources in the Mo
bile Bay drainage area include as most immediate the 
installation and improven\ent of water supply systems 
and of works for the abatement of pollution. Other 
needed projects pertain to navigation and drainage 
for mosquito control. 

General Description 
The Mobile Bay drainage area includes the basins 

of the Mobile, Alahama, Tomhighee, Black 'Var
rior, Cahaba, Coosa, and Tallapoosa Rivers, and their 
tributaries discharging into Mobile Bay on the Gulf of 
Mexico. The region is about 370 miles long from 
northeast to southwest and 330 miles wide, covering 
most of Alabama, parts of northeast Mississippi, and 
northwest Georgia, and a small section of 'fen
nessee. Its area is about 44,000 square miles, more than 
equivalent to New Hampshire, Vermont, Massachu
setts, Connecticut, and Rhode Island. 

The eastern and southern parts of the region are in 
the Great Coastal Plain; the land is relatively low and 
flat, and the soils in most places are fertile and suited 
to large-scale agriculture. Erosion is not as widespread 
as in some other sections but has caused much land to 
be abandoned. In the central-north and northeastern 
portions the land is hilly or mountainous with great 
mineral wealth in its deposits of coal, iron ore, and ce
ment materials. There is some farming on good land on 
the higher plateaus. Serious soil erosion has affected 
some of the country drained by the Coosa River. The 
central-eastern portion of the region is a plateau 500 
to 2,000 feet above sea level; it contains good farmlands 
which are highly cultivated but some of its soils are 
badly eroded. There are six large hydroelectric plants 
in this area on the Coosa and Tallapoosa Rivers, in
cluding :Martin Dam with one of the larger water
storage reservoirs in the country. 

The total popUlation of the region is about 2,500,-
000. The larger cities include Birmingham, Mobile, 
Montgomery, Gadsden, Bessemer, Tuscaloosa, and 
Selma in Alabama; Rome in Georgia, and Columbus 
in Mississippi. The urban population is about one
fourth of the total, and there is a tendency toward 
rapid growth in the industrial cities. Agriculture 
is the principal occupation of the people, but parts of 
the region are highly industrialized. River transpor
tation facilities, already excellent, are worthy of certain 
needed improvements. 
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Recommended Plan 
. ~Vith the rapid growth of urban population, some 

cl~les have been unable to provid.e needed water sup
plIes, waterworks extensions, sewer systems and 
especially sewage-treatment plants. Under P. 'V. A. 
and W.P. A, auspices much of the resulting deficiency 
has been corrected; the additional projects listed in 
this report, if carried out, would further improve the 
situation. 

Water supply needs exist in many communities and 
projects are recommended to fill them. Some of the 
surface and underground waters are hard but in O"en-, .... 

eral potable water is available in all sections. Be
cause .of the abundant rainfall and the nature of the 
underlying formations, good water can generally be. 
found in drilled or dug wells for domestic municipal 

d . d " an 111 ustrial supply, though most waters from the 
limestone formations need treatment. 

Strea1n pollution by sewage and by wastes from 
mines and industrial plants is becoming serious. 
'Vithout adequate control, some of the rivers will be
come unsuited for any except crude industrial use. 
Action should be taken to prevent extr~me pollu
tion of the 'Yarrior River and the waters ot" Mobile 
Bay. Many sanitation projects are ready for ,im
mediate execution. 

e --.......... 

Navigation facilities can be improved by providing 
a 9-foot channel from Mobile into the coaLfields at 
the headwaters of the Warrior River. It is propos~d 
to dredge cut-offs, straighten the channel, improve the 
present locks and dams, and build new ones. Othel· 
navigation projects are listed for future consideration. 

Waiel' pou'er projects could be combined with pro
posed impro\'ements for navigation on the Tombigbee 
and 'Warrior Rivers, but they ha,·e not been recom
mended as feasible. Power might be developed in COll
nection with navigation on the Coosa River if the river 
flow is regulated by reservoirs on the Etowah River. 

Investigation and planning of these and other large 
power possibilities are inctuded in the comprehl'llSiw 
study recommended for the. general problem of power 
development in the Southea.stern States. 

Dl'aifUlge is needed in some sections for mosquito 
control and for land reclamation. Much has ah'ead~r 
been accomplished with Federal aid aud the projects 
listed would further improve the basin. 
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Mobile Project List 

Remarks 
Mapl key 
no. 

Project I Estimated cost I 
OROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Stti1~ ~~:ete:::~~~~~:~~rt~Pn~tion control of streams by gathering data on domestic and indus-
2 Rome, Ga..: Improvements and extensions to water works system. ________________________________ _ 

57 Montgomery, Ala.: Sewage treatment plant for complete treatmenL ______________________________ _ 
57 M=Jgs~~::le' ~~: ~provements and extensions to water works system including 6 wells, pumps, 
35 Tuscaloosa, Ala.: Extensions to waterworks system. ______________________________________________ _ 

C') Blocton (43), Center (4), Eclectic (50) , Lafayette C4S), and Wilton (44), Ala.: Water supply systems __ 

C') At:,I~e~)<5~~oSo.:M:~~4~~~':t~il~~u~~oC~;~t,t~aC~~~~~~k:~::::~ ~~~~t~:ro~s~lS), Leeds (26), 
C') Itawamba (11) ~ounty, Miss.; Jefierson (28) County, Ala.; Lee (13) and Monroe (15) Counties, 

Miss.: Drainage canal projects for mosquito control. land reclamation. and channel improvements. 
36 Tuscaloosa County, Ala.: Construction of new dam and lock no. 10 on Warrior River at Mile 361 

near Tuscaloosa, Ala., to replace dams nos. 10, 11, and 12. 

63 Clark and Washington Counties, Ala.: Dredging channel for 9-foot depth on the Tombigbee River 
from mouth to dam and lock no. 1 at Mile 111, for navigation and flCJod control. 

64 Clark and Washington Counties. Ala.: Dredging cut-ofi canal at Sunllower Bend on tbe Tom
bigbee River from l\{ile 78 to Mile 90 for navigation and flood control. 

40 Tombigbee-Warrior Rivers. Ala.: Installing temporary l~foot flashboard on dams no. 1 to no. 9, 
inclusive, to increase channel depth from mouth to lock no. 10. 

C') Akron (42), Asbville (22), Ala.; La Fayette (I), Oa.; Pine Hill (61) and Wadley (47), Ala.: Water-
works and sewer systems. 6 Oadsden, Als.: Sewage treatment planL _________________________________________________________ . 

Boston, Brent, Cuba, Ala.; East Tupelo, Miss.; Gordo, Haleyville, Belena. Jackson, Kennedy, 
Ala.; Maben, Miss.; Marion. Montgomery, Oakman, Pleasant Grove, Ragland, Ala.; Saltillo, 
Miss.; Talladega and Wilsonville. Ala.: Waterworks and water-supply systems or extensions. 

C') Auburn (60) and Jasper (IS), Ala.: Sewage treatment plants _______________________________________ _ 
Alexander City, Ala.: Baldwyn, Miss.; Berry, Boaz, Camden, Fort Payne, Gadsden (Club 

Heights), Grove Hill, Hamilton, Livingston, Oakman. Talladega, Ala.: Sewer systems and 
extensions. 

Study to determine drainage and reclamation projects necessary for malaria and mosquito control 
tbroughou t the basin. 

Drainage for malaria control throughout tbe basin _____________________________________________ _ 

59 Tuskegee, Ala.: Water supply and waterworks improvements ______ . ___ _ 

$50,000 

240,000 
220,000 
340,000 

47,000 
190,000 
455,000 

188,000 

2,550,000 

30,000 

335,000 

36,000 

258,000 

390,000 
611, 00Ii 

97,000 
44S,OOO 

50,000 

1,968,000 

113.000 

OROUP B-FOR DEFERRED CONSTRUCTION 

(I) 
'l3 
29 
6 

25 
6 

(') 
65 

Nortbport (37), Tuscaloosa, County Ala.: Levees ________ ._ ._. _____________ . _____ . ___ ... -.-.- ... ---
Homewood, AlB.: Sewer system extension~_. ______________________________ ---- --. -- --- -- -- -- -- --.-
Bessemer, Ala.: New waterworks system and supply ____________________________ . __ _ 

~:8~::a~li~.:I~~~~de~:~oiraf~~r:~~!:~~~~1~---~~~=~:==:======~=~=========~=====~=~~======~= 
Gadsden, Ala.: Sewer system extensions ___________________________________ ---- ------ -- ---- ----~---
Dallas (56) and Lamar (17) Counties, Ala.: Drainage canals for malaria control and land reclamatlOn_ 
Mobile County. Ala.: Drainage for malaria control, land reclamation and channel improvement of 

Tbree Mile Creek near Mobile. 
58 Montgomery County, Ala.: Drainage for malaria control throughout tbe county _________ ._ .. _____ _ 
56 DaUas County, Ala.: Drainage for malaria control tbroughout the county -_____ -- . - -------- ... 
2 Rome, Oa.: Levees for lIood controL ____________________________________________ · .-. --- .-.-------

10 Itawamba County, Miss.: Straightening river channel in East Fork of Tombigbee River near 
Fulton for lIood oontrol. 

100,000 
$96,000 

I,OIS,OOO 
96,000 
74,000 

200,000 
83,000 

300,000 

124,000 
113,000 
330,000 

109,r.oo 

OROUP G-TIME OF CONSTRUCTION INDETERMINATE 

12 Tupelo, Miss.: Drainage canal and dredging channel of ~es~ Fork fOl lIood controL ______________ _ 
41 Oreen and Hale Counties. Ala.: New dam and lock on "amor RIver at Mde 296 to replace present 

51 o:':':.~~~~f~~~:,;t~.::~1!·.: New dam and lock on Warrior River at Mile 275 to replace present 

52 0:'::::: ~~~ ~':;';nties, Ala.: New dam and lock on Warrior River at Mile 252 to replace present 

53 M~~::~~g't_.:~ie~· Counties, Ala.: New dam and lock on Tombigbee River at Mile 227 to replace 

54 cg=~a~a(II~:~e~~~c~~~~~i.!,af~.~·New dam and lock on Tombigbee River at Mile 184 to repl.,.. 

62 c~~i'~:::l~'::i~~~~~.:'~ii~~:: Raising dam no. 1 tbree feet and constructing new lock on 

34 ~~~~~o~~ ~I~il~~~~truct new lock 95 feet by 460 feet at lock no. 13 on Warrior River at 

33 T~~~oa.: County, Ala.: Construct new lock, 95 feet by 460 feet at lock no. 14 on Warrior River at 

32 T=~!''; County, Ala.: Construct new lock, 95 feet hy 460 feet at lock no. 15 on Warrior River at 

31 ~o:!: County, Ala.: Construct new lock, 95 feet hy 460 feet at lock no. 16 on Warrior River at 

30 ~oa:! County, Ala.: Construct new lock, 95 feet by 460 feet at lock no. 17 on Warrior River at 

23 C.;;r~~~S:~d Saint Claire Counties, Ala.: Patly Dam and locks on Co,!"" River near Ohatcbee at 
Mile 602 for navigation, generationlofdpower'dlllo~~S"::~tb~o:'k~~::'Leesburg at Mile 579 for 

Cherokee County, Ala.: Cut-ofi cana, am an 0 .• 

navigation, generation of power, lloo~~~!r~II"'t~~J1=:;built on Coosa River at Mile 662 for 
Floyd County, Oa.: Mayo's Bar Dam,~ ee 

navigation. . 
, Map key number shown following community name. 
I Map key number shown following oounty name. 

$164,000 
2, 723, 000 

2, 796, 000 

2, 972, 000 

2,582,000 

2,667,000 

1,725, 000 

1,651,000 

1,585,000 

1,651,000 

1,518,000 

G, 100, 000 

2,892, 000 

3, 993, 000 

762,000 

Plans completed. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Plans completed. Authorized by Congress_ 
Amount ot cost needed to complete project. 
Cost includes $25,000 Cor land and damages. 

Plans completed. Authorized by Congress. 
Under construction. 

Plans completed. Cost includes $3;,000 Cor land 
and damages. 

Plans completed. Authorized by Congress. 

Plans oompleted. 

Preliminary plans completed. 
Plans completed. 

Preliminary plans oompleted. 
Plans oompleted. 

Preliminary plans completed. This is dependent 
upon study project. 

Plans completed. 

Preliminary plans completed. 
Plans oompleted. 

Do. 
Do. 

~::::~ ~~:n~I~::s.ared. 
Do. 
Do. 

Plans being prepared. 
Do. 

Plans being prepared. Cost includes pumping 
equipment and changes in bridges. street levels, 
railroads, etc. Autborized by Congress_ 

Preliminary survey oompleted. 

Plans completed. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Preliminary survey completed. 

Do. 

Do. 
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Mobile Project List-Continued 

Remarks Mapl key 
no. 

Project I Estimated cost I 
GROUP C-TIME OF CONSTRUCTION INDETERMINATE-Continued 

20 Jefferson County, Ala.: Dam and loek B on Locust Fork of Warrior River at Mile 444 for naviga
tion. generation of power. ftood control, and recreation. 

9 Winston County. Ala.: Impounding dam no. 1 on Sipsey Fork of Warrior River at Mile 471 for 
generation of power, navigatioD, water supply. flood control, and recreation. 

CulimaD County. Ala.: Impounding dam no. 2 on Mulberry Fork of Warrior River at Mile 466 for 
generation of power, navigation, watersnpply, flood control. 

21 Blount County, Ala.: Impounding dam DO. 3 on Locust Fork of Warrior River at Mile 479 for gen-

36 T~!~~' ~::[Y:Ai!~~~~;~:D~Uft~;~ '!laO: ~o~t{:~nanJ~~:a~i~~~ near Tuscaloosa, Ala., 
at Mile 361. 31 Tuscaloosa County. Ala.: Power plant at dam no. 16 on Warrior River at Mile 386 ________________ _ 

32 Tuscaloosa Connty. Ala.: Power plant at dam. no. 15 on Warrior River at Mile 380 ________________ _ 
33 Tuscaloosa County, Ala.: Power plant at dam no. 14 at Warrior River at Mile 374. _______________ _ 
34 Tuscaloosa County, Ala.: Power plant at dam no. 13 on Warrior River at Mile 370 .•••• __ ._ •• __ •••• 
39 Noxubee County, Miss.: Impounding dam no. 4 on Noxubee Creek at Mile 351 for generation of 

power, flood control, and recreation. 
14 Clay and Oktibbeba, Miss.: Impounding dam no. 5 on Tibbee River at Mile 410, for generation of 

power, flood control, 8Dd recreation. 
16 Monroe and Lowndes Counties, Miss.: Impounding dam no. 6 on Buttahatchee River at Mile 407 

for generation of power, flood control. and recreation. 

96428-31--14 

6, 468, 000 Preliminary survey completed. 

6,647,000 Do. 

4,672, 000 Do. 

7,746,000 Do. 

2, 293,000 Do. 

1,485,000 Do. 
1,549.000 Do. 
1,530,000 Do. 
I. 50s. 000 Do. 
3,443,000 Do. 

6,702,000 Do. 

3,121,000 Do. 
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1. TENNESSEE VALLEY 

In the Tennessee River Basin the annual rainfall 
and the run-off are relatively high. Their distribution 
is so irregular that even o~ the Tennessee River itself 
the flow during maximumlloods is 50 to 100 times as 
great as the lowest flow. The principal water prol;>lem 
is regulation of the streams for navigation, flood con
trol, and incidental power-development purposes. 
Other important benefits to be realized through water 
control in the basin are: more reliable water supply 
for industrial, municipal, and domestic uses; improve
ment of sanitary and stream-pollution conditions; fish
eries and wildlife conservation; and the provision of 
facilities for recreation. 

In order to accomplish these ends, dams with navi
gation locks are now needed in the main stream, and 
perhaps will be needed later on some of the tribu
taries. Storage dams are required on tributary 
streams. Municipal water supply, sewage treatment 
and disposal, and drainage improvements are needed 
to benefit sanitary and health conditions. 

General Description 
The Tennessee River is formed by the Holston and 

French Broad RiYers which join just above Knoxville, 
Tenn. It is 650 miles long and flows first in a south
westerly direction through Tennessee. It then crosses 
Alabama, forms a. small portion of the northeastern 
boundary of Mississippi, and flows northward through 
western Tennessee and,western Kentucky to empty into 
the Ohio River at Paducah, Ky. 

The basin, which includes portions of seven States, is 
an irregular area having a length of about 500 miles, 
an average width of about 80 miles, and a total area 
about equal to that of the State of Ohio. It is almost 
separated by a contraction near Chattanooga, Tenn., 
into two nearly equal parts. 

From the mile-high peaks of the Appalachian high
land, the floor of the watershed slopes through lime
stone valleys of the interior plains to the more recently 
formed clays and sands of the lower valley. The alti
tude is only 300 feet at Paducah, where the Tennessee 
RiYer cuts into the Mississippi alluvial area and joins 
the Ohio River. 

Some 13,500,000 acres, approximatelY, half the area 
of the watershed, is in woodland, mainly on the moun
tain slopes. Spruce, balsam, and northern hardwoods 
are found high up in the Appalachians, oak and hick
ory types in the central hardwood forest, and southern 
pine and river-bottom types in the western part of the 
valley. 
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The population of the basin is approximately 
2,250,000, 60 percent of which is rural. Population 
distribution is remarkably even, despite the rugged 
topography of the mountain areas. The population 
has increased slowly but steadily for a century. The 
de,'el?pment of the basin now under way by the Ten
nessee Valley Authority should cause an increased rate 
of growth in cities and on farms. 

Of the open land in the Tennessee Valley, about half 
is used for pasture, hay, and small grains, and more 
than one-fourth for intertilled crops, chief of which 
are corn, tobacco, cotton, sweetpotatoes, and potatoes. 
On about 90 percent of the open farm area erosion 
ranges from moderate sheet washing on the gentle 
slopes to excessive sheet washing and gullying on the 
steep slopes. Appreciable erosion also occurs in cut
over and poorly developed forest areas. 

The textile industry is the most important manufac
ture of the basin. The knit goods branch of this 
industry is particularly important here, with many 
hosiery mills operating in small communities. Chatta
nooga and Knoxville are centers for the finishing of 
textiles and the manufacture of underwear, respec
tively. Asheville manufactures rayon and cellulose, 
both of which help to support important industries 
in the Kingsport-J ohnson City area and m 
Chattanooga. 

1Voodworking industries, including production of 
flooring, furniture, veneer, barrel staves, wood distilla
tion, and tanning extract, are founded on the hard
wood resources of the region and serve national 
markets. Other manufacturing industries, significant 
where they appear, include aluminum, cement, marble, 
foundries, woolen textiles, paper, sulphuric acid, and 
alkalies. 

Transportation facilities in the basin include about 
130 miles of waterways of 9-foot depth or greater, 
about 330 miles of 3- to 9-foot depth, and about 525 
miles of less than 3-foot depth; some 6,900 miles of 
Federal and State highways; 3,670 miles of railroads; 
and some 25 airports built or under construction. 

The average annual rainfall is approximately 52 
inches, varying from about 40 inches in dry years to 
about 60 inches in wet years. Over limited areas, the 
average annual rainfall may be as high as 80 inches, 
or as low as 40 inches. The average annual run-off is 
about 24 inches, varyill.g from about 13 inches in a dry 
year to about 34 inches in a wet year. Some small 
isolated areas have an average annual run-off as low as 
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14 inches, others as high as 44 inches. Most of the 
run-off occurs from December to May, inclusive. Dur

. ing the remainder of the year stream flow is small. 

Recommended Plan 
The Tennessee River system requires a unified plan 

of construction and water control because of many 
and varied uses of the water; chief among which are 
navigation, flood control, and power development. 
Without such integrated control, the developments in 
the system would lose much of their usefulness and 
value. There is an existing navigation project, 
adopted by Congress in 1930, pJ,'oviding for a 9-foot 
navigable depth throughout the entire length of the 
main Tennessee River from Knoxville, Tenn., to its 
mouth. The Tennessee Valley Authority Act, as 
amended in 1935, contains provisions covering the 
development of the Tennessee River system. Con
struction is in progress by the Tennessee Valley Au. 
tllOl·ity. The act provides that the Authority: 

Shall have power to construct such dams and reservoirs· 
in the Tennessee River and ib; tributaries, as in conjunction 
with Wilson Dam, and Norris,Wheeler, and Pickwick Land
ing Dams, now under construction, will provide a 9-foot chan
nel in the said river and maintain a water supply for the 
same, from Knoxville to its mouth, and will best serve to 
promote navigation on the Tennessee River and its tributaries 
and control destructive flood waters in the Tennessee and 
Mississippi River drainage basins; and shall have power to 
acquire or construct power houses, power structures, trans
mission lines, navigation projects, and incidental workS in 
the Tennessee River and its tributaries, and to unite the 
various power installations into one or more systems by 
transmission lines (Sec. 4 (j». 

The act also gives the Authority supervisory control 
over works constructed by other agencies. It provides 
in addition for the generation and disposal of electric 
energy in the following terms: 

The board is hereby directed in the operation of any dam 
or reservoir in its possession and control to regulate the 
stream flow primarily for the purposes of promoting naviga
tion and controlling floodS. So far as may be consistent with 
such purposes, the board is Iluthorized to provide and operate 
facilities for the generation of electriC energy at any such 
dam for the use of the corporation and for the use of the 
United States or any agency thereof; and the board is further 
authorized, whenever an opportunity is afforded, to provide 
and operate facilities for the generation of electric energy 
in order to avoid the waste of water power, to transmit 
and market such power as in this act provided, and thereby, 
so far as may be practicable, to assist in liquidating the cost 
or aid in the maintenance of the projects of the Authority 
(Sec. 9a). 

When this act was passed, the high head Wilson 
Dam locks and power and nitrate plants were in ex
isten~e on the Tennessee River, having been built by 
the Federal Government as a 'Vorld War measure. 
Also, certain hydroelectric plants had already been 
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built by private interests on the Tennessee River and 
some of its tributaries. The most important of these 
is the Hales Bar Dam on the main river below Chat
tanooga, in which a navigation lock was installed. 
These two main stream projects provided 9-foot navi
gable depth over disconnected river reaches totaling 
less than one-tenth of the total river mileage. The 
principal privately owned power dams on the tribu
taries are the Calderwood, Cheoah, and Santeetlah 
Dams on the Little . Tennessee and Cheoah Rivers; the 
Waterville Dam on the Big Pigeon River; and the 
Ocoee no. 2, Ocoee no. 1, and the Blue Ridge Dams on 
the Ocoee and Toccoa Rivers, tributary streams of 
the Hiwassee River. All of the tributary stream water 
power projects are located on headwater tributaries of 
the Tennessee River in the eastern section of the basin. 
These and numerous existing smaller plants must be 
taken into consideration in planning the development 
of the river system. 

When work was begun to carry out the authoriza
tions of Congress, embodying, among other things, a 
9-foot navigable depth for the entire Tennessee RiYer 
and maintaining a water supply therefor, the control 
of destructive flood waters in the Tennessee and Mis
sissippi River!'! drainage basins, and the generation of 
electric energy, the Authority found the main stream 
improved for dependable 9-foot navigation at only 
two points. These navigable sections of river were 
formed by the slack-water pool from the Wilson 
Dam, located about 260 miles above the mouth of the 
river, which provides 9-foot navigation over the Mus
cle Shoals reach about 15 miles long, and by the pool 
from the Hales Bar Dam, about 431 miles above the 
mouth, which provides 9-foot navigation upstream to 
the vicinity of Chattanooga, a distance of about 33 
miles. In order to complete the navigation project, 
there remained about 600 miles of main stream to be 
improved. To complete this work the Authority has 
so far constructed or has under construction four 
additional locks and dams and two high storage dams 
on headwater tributary streams. The main-stream 
dams are: Pickwick Landing Dam, about 207 miles 
above the mouth, to provide navigation for about 53 
miles up to Wilson Dam; Wheeler Dam, 275 miles 
above the mouth and at the head of the Wilson Dam 
pool, to provide navigation for about 74 miles up to the 
!lite of the Guntersville Dam; Guntersville Dam, 349 
miles above the mouth and at the head of the Wheeler 
Dam pool, to provide navigation for about 82 miles to 
the existing Hales Bar Dam; and Chickamauga Dam. 
471 miles above the mouth and about 7 miles above 
Chattanooga, to provide navigation for about 59 miles 
up to the site for the proposed Watts Bar Dam. Upon 
completion of these four main-stream dams and eel'· 
tain proposed increases in height of the Hales Bar 
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and Wilson Dams, 9-foot navigable depth will be avail
able over a continuous river reach of about 325 miles, 
half the length of the river. Navigation conditions 
on the main stream were the worst in this 325-mile 
section. 

There will remain about 184 miles of lower river 
and 120 miles of upper river to be improved. The 
Authority has recommenC\ed three additional dams, 
one in the lower river near the mouth and two in the 
upper river, to mee~ this need. These dams are: Gil· 
bertsville, near the mouth. of the river above Paducah 
in the pool formed by dam no. 52 in the Ohio River: 
to provide navigation up to Pickwick Landing Dam; 
'Vatts Bar Dam, 530 miles above the mouth and at 
the head of the Chickamauga Dam pool, to provide 
navigation; for about 74 miles up to the proposed 
Coulter Shoals Dam; and Coulter Shoals Dam, 604 
miles :above the mouth and at the head of the pro
posed 'Watts Bar Dam pool, to provide navigation 
for about 46 miles up to Knoxville, Tenn., near the 
head of the main river. The construction of these 
three dams would complete the 9-foot navigation im
provement of the Tennessee River, 

While the construction of all these main-stream 
dams, together with the two existing dams, would 
completely canalize the Tennessee River, would afford 
a measure of flood control on the Tennessee and Mis
sissippi Rivers, and would develop some power, they 
would lack in full effectiveness without upstream stor· 
age for the regulation of stream flow. Such regula· 
tion is most needed during flood and drought seasons, 
as both destructive floods and extremely low flows 
occur. 

The two tributary storage dams, Norris Dam on the 
Clinch River and Hiwassee Dam on the IJiwassee 
River, are being constructed to provide needed regula. 
tion. Another tributary storage dam, Fontana Dam 
on the Little Tennessee Ri,er, has been recommended 
for the same purpose. Both flood-control and naviga. 
t.ion benefits have already been provided by the NOrl'i~ 
Dam( which was placed in operation in March 1936. 
During subsequent heavy spring rainfalls, with result
ing floods downstream, floods which were especially 
severe at Chattanooga on the main stream, water was 
stored in this reservoir. It is estimated that as a result 
the flood peak at Chattanooga was reduced by about 
4 feet. This operation probably reduced the flood dam
age in that city alone by several hundreds of thou
sands of dollars. Later in the year, throughout the 
low-water season during the summer and fall, the 
stored water was released to aid navigation. In addi
tion to maintaining a regulated flow necessary for 
normal traffic, several special releases were made to 
provide adequate depths for craft which otherwise 
would not have been able to navigate. With the com-
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pletion of the two additional tributary storage dams 
much greater flood control and navigation regu
lation will be possible. Moreover, the operation of 
these storage projects and all of the main-stream dams 
as a unit will result in obtaining maximum navigation, 
flood-control, and power-development benefits through
out the system. The benefits of this unified operation 
will extend downstream to the lower Mississippi, where 
a measurable decrease in flood waters and an increase 
in navigable depths during periods of low flows will 
be assured. 

"Vhen the 'Vilson Dam and power house were com
pleted more than 10 years ago, 8 hydroelectric power 
generating units were installed with a total capacity of 
184,000 kw, and space was provided in the power house 
for 10 additional units having a capacity of about 
250,000 kw. During the summer low-water season the 
minimum, natural river flow is about enough to run 
two of the units already installed, enough to produce 
50,000 kw of continuous electric power. 

At the Norris Dam on the Clinch River, two hydro
electric power units have been installed with an aggre
gate capacity of 100,000 kw. These units will not be 
operated during the winter season while the reservoir 
is being filled, but may be operated when needed dur
ing the summer season, while the reservoir is being 
emptied to increase the low-water flow in the Tennessee 
River. The water discharged at Norris Dam will more 
than double the low-water flow at Wilson Dam, and 
will increase correspondingly the amount of. continuous 
prime power that can be produced at Wilson Dam. 

At 'Vheeler Dam two hydroelectric units are being 
installed with an aggregate capacity of 64,000 kw, two 
identical units are being ordered, and intake openings 
are being provided through the dam for four additional 
units, so that these may ba added if desired. 

At the other dams it is expected that the initial power 
installations will be as follows: Pickwick Landing, two 
36,000 kw units; Guntersville, two 25,000 kw units; 
Chickamauga, two 25,000 kw units; Hiwassee, none. 
Space is being provided for four additional units at 
Pickwick Landing, and for two at Guntersville, and 
Chickamauga. Space also is being provided for two 
units at Hiwassee. 

At all the other main stream and tributary dams it is 
probable that intake openings will be built so that it 
will be possible to install power units if desired. It 
has not yet 'been decided how many.such openings will 
be provided and it is impossible to predict when, if 
ever, they may be used. 

It is of the greatest importance to the development 
of the Tennessee River Basin that a comprehensive 
plan for water development be made. One of the main 
functions of the Tennessee Valley Authority is the 
preparation of such a plan. In order to develop the 
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plan it is essential that much work of an investiga
tional nature be done. To meet this need the Authority 
is engaged in a program of completely mapping the 
basin, making borings and engineering studies of dam 
sites and reservoir areas, preparing specifications and 
estimates for construction projects, and similar work, 
all in connection with the development of the basin 
which is now under way. This is essential to a proper 
coordination of the work. The plan provides for a 
continuation of this program. 

With the completion of all the projects on the main 
river and the three tributary storage projects, includ
ing those authorized and under construction and those 
recommended by the Authority, there will remain much 
improvement work on tributary streams of the Ten
nessee. Before this can be undertaken it will be neces
sary that extensive surveys, investigations, and studies 
be made to determine the best method and to prepare 
preliminary plans and estimates of cost of desirable 
projects. This investigational work should be pr~se
euted during the course of the present constructIon 
pl'ogram on the major tributaries in .the bas~n, includ
;:-,g the French Broad, Holston, Clmch, LIttle Ten
nessee, Hiwassee, Sequatchie, Elk, and Duck Rivers. 
This has been included in the plan. 

1V ater supply at many places in this area is unsatis
factory either in quality or quantity, and surface ,,:a.ters 
to replace underground supplies should be utIlIze.d 
more than at present. While springs in certain l~ah
ties afford adequate quantities of water of sUltab.le 
quality, the numerous surface streams of. t~e basm 
must furnish most of the water for mUlllcIpal and 
industrial purposes as the density of population in: 
creases. Already improvements and enlargements of 
existing water systems and new systems are needed. at 

. a number of localities. The plan contemplates the lU-
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stallation of necessary facilities at certain points in 
the basin. 

Land drainage is needed particularly in the lower 
reaches of the valley in Alabama and Tennessee. In 
that region and to some extent elsewhere in the basin, 
pooled water provides breeding places for mosquitoes 
which transmit malaria. Protection of the public 
health requires proper drainage and other protective 
work. The departments of public health of the 
several States in the valley are aware of the situa
tion and are actively engaged in providing remedial 
measures. The Tennessee Valley Authority is under
taking to control the breeding of malaria-bear
ing mosquitoes in its reservoir areas. III addition to 
the activities of the agencies now engaged in malaria
control work the plan provides for several such proj. 
ects in the basin. 

Sewage treatment (}jnd disposal heretofore have re
ceived relatively little attention since most of the 
streams have a flow large enough to receive raw sewage 
without undue pollution. This is particularly true 
along the main Tennessee River and the major tribu
tary streams where most of the cities and la~ger to~ns 
are situated. However, there are now an mcreasmg 
number of cities and towns which, in the interest of 
proper sanitation and public health, need to improve 
their sewage treatment and disposal plants or to pro
vide new facilities. The plan provides for improye
ment of sewage collection, treatment, and disposal at 
many points in the basin. 

Wildlife oonservation is receiving attention in the 
valley by the Tennessee Valley Authority and other 
Federal and State, as well as private, agencies. The 
larO'e reservoir areas of the Authority furnish ad-., 
vantageous sites for wildlife refuges . 

Tennessee Project List 

Map/ key 
no. 

Project Remarks I Estimated cost I 
GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

. d . t" tions needed for design in connection Program of mapping, engineering studies, bonngs, an Inves Iga 

with constructi~n proje~ts n~w undde~ W8l" s aDd foundation studies, and preparation of pre~ 
Program of mapPIng, englD~enng, stu les, orI~g, . t I ad definitely recommended: ' 

liminary plans in connectIOn WIth con,struc.tlon rrd~ec s b~:fngl and preparation of prelwunary 
Program of surveys, investigationS'l engt,ne~nn~ ~~j~;Siributary'stre8ms of the Tennessee River, 

plans and estimates for additlOnJsa prolCecl. s ~ Little Tennessee Hiwassee, Sequatchie, Elk, and including the French Broad, Ho ton, InC, J 

D~ck Rivers. . R' . C truction for navigation, flood control, Bnd incidental power 33 NorrIS Dam on Clinch Iver. ons 
development. 

61 Wheeler Dam on Tennessee River: Construction for navigation, flood control, Bnd incidental power 

development. . ' avi aUon, flood control, and 
68 Pickwick Landing Dam on Tennessee RIver: ConstructIOn for n g 

incidental power development. . . 

57 Guntersville Dam on Tennessee River: Con~truction for navigation, flood control, and InCidental 
power development. . . 

D T nessee River' Construction for navigation, flood control, and InCidental 22 Chickamauga am on en . 
power development. 

$2,100,000 

1,400,000 

500,000 

90,000 

3,856,000 

8,950,000 

23,697,000 

24,008,000 

Preferably to be done concurrently with. projects 
now under way. EssentIal for extendlI~g rom· 
prehensive plan of development to tnbutary 

wS~::~~~ogress, Amount shown needed f~r com· 
plelion of dam and initial appurtenances, Includ· 
ing two 50,000 kilowatt generatlDg UDltS. 

Work in progress. Amount shown needed f~r com .. 
plelion of dam and initial appu.rtenan.ces, Includ· 
ing four 32 OOO-kilowatt generatIng umts. 

Work in progress. Amount shown needed for com· 
pleUon of dam and initial appurtenances, includ
ing two 36-QOO..kilowstt gener&tmg umts. 

Work In progress. Amount sbown needed for com
pletion of dam and initial8Ppur~enan~, mclud
iDg two 25 OOo-kilowatt ~eDeratlDg uOlts. 

Vt.P ark in pro~ess. Cost gIven is for next 2 ,y~a~. 
Additional needed to complete dam and InitIal 
appurtenances, including two 251000 kIlowatt 
generating unit., $7,375,000. 
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Tennessee Projeet List-Continued 

Remarks 
Mapi lrey 
no. 

Project 

GROUP A ),OR IMMEDIATE IlII-VESTIGATION OR CONSTRUCTION-Continued 

M B~==.OD Hiwassee Ril"er: Construction (or navigation. flood control, and incidental power 

56 Albertville, MarsbaJI County, Ala.: Sewer system _________________________ _ 
55 Boaz, Marshall C-ouuty, Ala.: Sewer-system extension_______________ __ -----------------------
58 HartseUe, It-Iorgan County, Ala.: Sewersystem ______________________ - -----.-.-------------------
59 MonIton, Lawten ... County, Ala.: Sewer system and sewage-treatment-piiUii----------------------

:: ~~~{:!'!!'n:~~~.!!i~t;.~w .... t!i!~::.~~_~~~~~~~~_t_~_~t_-~~:::::::::::::::::::: 
~ ~~!l'3'.?nd~~?::t&~ ~=or!f,.~lV~=~~~----------------------------------:::: 
43 Bristol, Sullivan County, Tenn.: Sewage oollection and treatuieiii_:::::::::::::::::::::::::::::---
'Z1 CrossviJIe, Cumberland County, Tenn.: Water supply; new sourre, t""'tment and extensions ----
51 Greeneville, Greene County. Tenn.: Sewage treatment and new outlet -----
11 Lewisburg, MarsbaJI County, Tenn.: Sewage treatment plant additions:::::::::::::::::::::::::::: 
43 Bnstol, W ashington ~ountyt Va.: Flood control, stream clearance. and retaining wall _______________ _ 

(I) C=<~f.\:~!.,~:!b~~W.,li~~~~a=% !~:::.:::i:s ~u~:e~e~~~ty; and Town 

$7,900,000 

95.000 
49,000 
56,000 
40,000 
38, 000 
29,000 
31,000 

297,000 
750,000 
78,000 

250,000 
26,000 
20,000 

115, 000 

GROUP B-FOR DEFERRED CONSTRUCTION 

6 B~b.!~v~iJ:= ro: :.:i~er:~~Fties, Tenn .. and Knoxville, Knox County, Tenn.: Drain· 
Atbens, lIIcMinn County, Tenn.: Water system improvements ___________________________________ _ 25 

25 
43 
49 
30 
211 
211 
52 
3 

23 
23 
17 

<') 

(1) 

Atbens, lIIcMinn County, Tenn.: Sewer system including sewage treatment plant _________________ _ 
Bristol, Washington County, Va.: Sewers and sewage treatment plant ____________________________ _ 
Jobnson City, Wasbington County, Tenn.: Sewage treatment plant and new outfall sewer ________ _ 

~:~~;!I:lt:c:::c~~'::'t7.'1e~:·w'!~su~I~:!~r.!:!ieni;andtreaiDieDt~::=:============== 
Sweetwater, Monroe County, Tenn.: Sewer system improvements and sewage treatment Plan!..-----I 
Ha.elwood and Waynesville, Haywood County, N. C.: Sewage treatment plant _______________ . ___ _ 

g::~It,:::'d,=e~=ty~;,n:ni..~w~r~.:;~~!:"s!w-i.,-8iidtreatmeiit::::::::::::::::::::: 
Cleveland, Bradley County, Teun.: Sew~r ... ystem improvement'l __________________________________ ! 
Cowsn, Franklin County, Tenn., Sewer-5Y1'tem improvements and ,.,wage-trestment PlanL ______ 1 

Abi1ll<don, Washington Coonty (44), and Clintwood, Dickenson County (4]), Va.: Englewoo1, 
McMinn County (24\; Erwin, Uniooi County (SO); 1 ... per, Marion Cou!lty (19); Tullaboma, : 
Co1iee County (15); an~ Waverly, Humphreys County (2), Tenn.: W!Oter-51lPply systems, im- I 

F'::;"~~~i.r.:!lited';'':,'fy (12); 1efferson City, Jeffer.;on County (3.,); Maneb .. ter, Coffee 
Connty (14); Mount Pleasant, Maury County (9); Sbelbyville, Bedford Connty (13); Soutb 
Pittsburg, Marion Connty (18); Tullaboma, Coffee County (15); Tenn.: Sewer ertensions, sew
ag&-treatment and collPcting plants; new inc;ta!latiom and improvements. 

42 W ... hington County saniWY district, Virgicia: "aler supply system. __ ------------------------.-

6 White Oak, Hardin County, Tenn.: Draina;,-e (ormalaria-control _____________________________ .----

21 Cbattanooga, Hamilton County, Tenn.: Lining o( ditches (or malaria controL ____________________ . 
53 Fontana Dam on Little Tennessee Rivei': Construction (or navigat .. on, flood control, and incidental 

pow,,", development. 

Gilbertsville Dam on Tennessee Ri..-er: Con.;truction (or:navigation, flood control, and incidental 
power de..-elopment. 

28 Watts Bar Dam on Tennessee River: Construction (or natigation, flood control, and incidental 
power development. 

31 Coulter Shoals Dam on Tennessee Ri..-er: Construction (or navigation, flood control, and incidental 
pow,,", development, 

$li5, 000 

100,000 
lSO,OOO 
300,000 
350, 000 

SO, 000 
35,000 
SO, 000 

221,000 
47,000 

200,000 
200,000 
i5,ooo 

290,000 

~18,OOO 

478, 000 

25,000 

100. 000 
8, 225,000 

10,000,000 

7,280,000 

475,000 

GROUP C-TIME OF CONSTRUCTION INDETERML"lATE 

20 Hales Bar Dam nn Tennessee River: Raising dam, and/or dredging, or construction o( 10w·1ilt lock 
and dam, lor navigation, flood control and incidenl8l power d~velopmenL 

64 Wilson Dam on Tenn."..,. Ri..-er: Raising Wilson Dam and lock and dam no. 1 (or navigation, 

(I) 

(I) 

D=rO~I~:: ¥'::!~tal(~~:,~e;!=~ (7), Tenn.; Water supplies and sewerage sys.. 

c~~;..~~~~~~'t=v'lr: (~~:~'::"hOCkwOOd (29), Tenn.: Walersupply, extensions and new 

A=::;ia (39) and Big Stone Gap (38), Va.: Hohenwald (8)., La Follette (34), and-Lexington S4), 
Tenn.; Marion (47), Norton (40), Pennington Gap (37), RlebJands (45), and Saltville (46), '8.: 
Sewerage systems, extensions, treatment and disposal plants, 

I Map key number shown following community name. 

~000,000 

500, 000 

322,000 

106,000 

485,000 

Work in progress. Cost given is for next 2 Tear.: 
Additional needed to complete dam and init~ 
8ppurtenanees. $4,785.000. Ko generating units 
will be installed initially. 

Preliminary plans prepared. 
Do. 
Do. 
Do. 
Do. 

Plans prepared. 
Do. 

Preliminary plans prepared. 
Do. 
Do, 
Do. 
Do. 

Plans completed. 

PreJiminary plans prepared. 
Do. 

Plaru: prepared and project rt'8dy to ad't'ertise, e.s.
rept (or some leg!.l or otber difJjeulties. 

Plans complf'ted. 'Work begun in 1934, but discon
tinued due to lack of (un:ls 

Plans completed. 
Cost given is for first 2 years. Additional noeded to 

complete dam and initial appurtenances. (pre
limiDivy estimate only) $2A),775,OOO. 

Cost given is lor first 2 years. Additional noeded to 
complete dam and initial appurtenances, (~re
liminary estimate only) $68,i56,OOO. 

Cost given is for first 2 years. Additional noeded 
to complete dam and initial appurtenances. 
(preliminary estimate ouly) $23,720.000. 

Cost given is for first 2 years. Additional noeded 
to complete dam and initial appurtenances" 
(preliminary estimate ouly) $19,525,000. 

To be built upon autboriUltion by Congress 'and 
completion of surve~ investigations. and plans. 
Preliminary estimate only, covering dam and 
initial appurtenances. 

Do, 
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The Ohio River Basin as considered in this report 
covers the entire area drained by the Ohio River and 
its tributaries, except the Tennessee Valley. Included 
are about one-eighteenth of the land surface of the 
United States and one-seventh of its population. 
Problems of water use throughout the basin are com
plex and interrelated, presenting grave dangers and 
great opportunities. Some of these problems involve 
the entire river system, others are less broad in sig
nificance. 

The following discussion takes up, first, those mat
ters which affect the basin as a whole; next, those 
which pertain mainly to regions or sections of the area, 
divided for convenience into three great groups of 
secondary drainage systems-the upper river and its 
tributaries, including the Monongahela, the Allegheny, 
the Beaver, and the Kanawha; the northern tribu
taries, principally the Muskingum, Scioto, Miami, and 
Wabash; and the southern tributaries, of which the 
Big Sandy, the Kentucky, the Green, and the Cumber
land are most important. 

Problems which must be considered from the view
point of the basin as a whole are those involving the 
manifold use and reuse of water by communities and 
industries along the streams, the interrelationship of 
requirements for the control of floods on the one hand 
and of low-water flow on the other, and the utilization 
of the main stream itself. Problems more localized to 
the several subdivisions--but still in many cases re
lated to the interests of the whole-are those of under
ground water supply, soil erosion, local navigation, rec
reation, and the development of power. Local situa
tions are in some cases the most important or the most 
acute. They should therefore not be disregarded or 
slighted because of their position in this report. 

Problems of the Basin as a Whole 
The Ohio River is a highway, a sewer, and a water 

supply. The main stream and its tributaries supply 
the water essential to the health and welfare of the 
communities and industries that line their banks, fur
nish the only means of disposal for nearly all the 
waste products of human and industrial activity, and 
carry the heaviest river traffic in the country. 

Continually increasing use of the principal rivers 
for waste disposal has already destroyed the value of 
many of them for recreation and now urgently 
threatens many of the water supplies indispensable to 
the existence of various communities. Some cities are 
practically drinking their own and their neighbors' 
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sewage. Recent record-breaking floods have focused 
attention on the danger of uncontrolled high waters. 
Works proposed for flood control, if properly designed 
and operated on the basis of sound comprehensive 
data, may also prevent the extremely low flows which 
aggravate the menace of waste disposal. These prob
lems, largely interstate, involve great areas and de
maJ;ld for their solution a comprehensive attack. Data 
are insufficient at present for the immediate prose
cution of such an attack. This report outlines the 
requirements, recapitulate's briefly the results of the 
excellent work so far accomplished, and lists the proj
ectsand studies next in line to supply the more press
ing needs and to furnish a sound basis for more effec
tive later efforts. Elimination of pollution by sewage 
and industrial waste calls for a comprehensive pro
gram assuring each fown and industry that its own 
efforts at purification will not be canceled by con
tinued pollution from other parts of the basin. 

Flood control and low~water control involve a wide
spread system of reservoirs which must be competently 
integrated in design and operation, in order to regulate 
flood heights and minimum flows along the main 
stream. River navigation involves not only improve
ments in navigation structures, but regulation of 
stream flow and correlation with pollution control. 
Recreational possibilities depend directly on the other 
factors of river management to be considered in the 
general plan. 

General Description 
The Ohio River Basin, an empire somewhat larger 

than Germany, extends from western Pennsylvania 
and New York to the Mississippi River and from 
northern Tennessee and South Carolina nearly to the 
Great Lakes. In topography it ranges from the Ap
palachian Mountains to the nearly level plains country 
of Ohio and Indiana. In certain parts of the basin 
preglacial valleys, now,filled with glacial gravel, pro
vide large undergroull<;l ~torage basins. Seasonal vari
ations of temperaturl( are strongly marked: summer 
temperatures reach 1100 F. and winter records have 
been as low as min1<ls'" 350 F. Rainfall is ample and 
usually well distrib~ted through~ut the year, but with 
occasional droughts lind occasional flood-producing 
storms. Precipitation is greatest in the mountains to 
the southeast. 

Industrially and agriculturally, the area is one of 
the richer in the Nation. Agricultural lands com
prise about one-third of the basin. The chief products 



Drainage Basin Problems and Programs 

are corn, hay, oats, livestock, wheat, and tobacco. The 
value of the agricultural products is about one-eighth 
of the Nation's total, and is about equal to the value 
of the manufactured products of the basin. A large 
share of the national production of steel, coal, oil, 
natural gas, building limestone, fire clay, asphalt, and 
fluorspar is credited to the Ohio Basin. Other indus
tries and products of national importance are auto
mobiles, rubber, electrical machinery, meat packing, 
and tobacco processing. 

Recommended Plan 
Pollution of the Ohio by untreated domestic sewage, 

complicated by the presence of industrial wastes ancI 
acid-mine waters, is a continual and imminent threat 
to public health. The situation is serious because of 
the general use of river water for municipal supplies. 
Examinations at water intakes have shown bacteria of 
the coli-aerogenes group in numbers as high as 100,000 
per 100 cc, 20 times the average limit indicated by the 
observations of the U. S. Public Health Service as a 
safe bacteriological loading of treatment plants. Even 
if using every means of water purification, some of the 
cities have suffered widespread epidemics of an intes
tinal nature attributed to the water supply. Magnifi
cent facilities for swimming, boating, and fishing, in a 
thickly populated area with few lakes, are rendered 
useless by this contamination. 

The population of the Ohio Basin is about 16,000,000 
and the sewage from 6,500,000 of these people drains 
to the Ohio River either directly or through tribu
taries. Less than 30 percent of the sewage receives 
any treatment. The population sewered directly to the 
river is 3,800,000. 

When the Monongahela and the Allegheny join at 
Pittsburgh to form the Ohio, sewage from some 2 mil
lion people has already been discharged into a stream 
which has an extreme low water flow of only 1,000 
cubic feet per second. The intolerable nuisance which 
might be expected is prevented only by the presence 
of great quantities of sulphuric acid in the stream, 
largely derived from mine waters. ·While this acid 
prevents the putrefaction of sewage at Pittsburgh, it 
likewise retards the processes of natural purification. 

On days of minimum flow, about 1 quart of every 
gallon flowing in the river at some places has passed 
through a sewer system. This liquid after filtration 
is used as drinking water by 2,500,000 people. 

Canalization of the Ohio has an important bearing 
on the pollution problem. Navigation pools are formed 
by a series of dams retarding flow during low 
water. As sewage enters these pools the wlids settle 
to the bottom and accumulate during long periods. 
When the river rises the accumulated sludge is washed . , 
down, mixed with fresh sewage, to waterworks be-
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low. At such times extreme care in the management 
of water-supply plants is required to prevent invasion 
of bacteria into city supplies. 

Thus the Ohio conveys the raw sewage of one city 
to the water supply intake of the next sometimes lo~
~ng a little of its pollution on the way' and then pick
mg up a fresh load. Pollution loads at the intakes of 
some of the city waterworks are amon'" the worst in 
the United States. '" 

The effect of pollution at Charleston, W. Va., in 
1930 showed that water purification plants cannot be 
depended upon in cases of extreme overload. The Elk 
River, which furnished the water supply, became so 
low that water was drawn up from the Kanawha River 
past the Charleston sewer outfall and garbage dump. 
The water was treated so that it met the Federal Treas
ury Department bacteriological standards for drinking 
water, but it had a nauseating taste. More than 4,000 
people were stricken with an intestinal disturbance
not fatal, but disagreeable. Later, when the polluted 
water was washed downstream, the same disease fol
lowed down from town to town, even though the water 
plants took every precaution and met every bacterial 
test. This experience indicates the ever-present danger 
that some accident may precipitate a serious epidemic 
among the millions who drink these heavily polluted 
waters. 

A determined attack on the Ohio River pollution 
problem has been recommended by the Ohio Board 
of Engineers, consisting of the chief engineers of the 
health departments of the States in the Ohio Basin. 
It recommends that, beginning with larger cities, every 
community along the river should undertake to collect 
and treat its sewage according to plans appro,ed by 
its State health department, and should proceed with 
the construction of treatment works as fast as finances 
permit. 

The United States Public Health Service. in a special 
report in July 1936, makes a similar recommendation 
and adds that the minimum treatment should be re
moval of solids by settling basins and disinfection of 
the liquid sewage by the use of chlorine, supplemented 
later by more complete treatment at certain points 
where natural purification in the river is inadequate. 
Adoption of a program to eliminate harmful industrial 
wastes, in cooperation with industry, is also rec?m
mended. The report adds tllat because of the tIme 
required for planning, financing, and construction, a 
start should be made at once. 

The total cost of the necessary pollution-control 
projects is roughly estimated as between $55,000.000 
and $75,000,000. Accurate estimates will require the 
drawina- of plans and specifications. The neces
sary el~gineering plans for these projects should be 
pushed vigorously. 
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Acid drainage from '!nines is a costly form of con
tamination. The acid retards purification and aggra
yntes the domestic pollution problem; it corrodes con
crete bridge abutments, steel barges, exposed pipe lines, 
and the distribution systems of cities; it kills fish. 
Large sums must be expended by industries and mu
nicipalities to neutralize these acids before they can use 
the water. ~ 

A large part of the acid contamination can be pre
'lented by sealing the openings of abandoned mines 
to keep air out. A mine-sealing program is now being 
carried on by the Works Progress Administration 
under direction of the United States Public Health 
Service. It is estimated that $5,000,000 to $7,000,000 
should be spent on a 4-year extension of this program, 
with appropriate provision for maintenance. The 
natural alkalinity of the surface waters will neutralize 
a moderate amount of acid; if a practical plan for 
reducing the contamination from active mines, culm 
piles, and steel mills can be added to the mine-sealing 
program, the prospects are excellent for bringing acid
ity under control. 

Industrial wastes have constantly increased in quan
tity and in variety. The new continuous pickling 
process in the steel mills has increased the discharge 
of acid water. Tannery wastes and the washings from 
pulp and paper mills contribute their share. The 
breweries and distilleries are among the worst sources 
of pollution. 

Much ha:s been accomplished by inducing 'larious in
dustries to cooperate in finding ways to salvage or 
dispose of their wastes without polluting the streams. 
As time goes on it may become necessary for the vari
ous State health departments to assume somewhat 
greater jurisdiction over the control of industrial waste 
products. Such a program must be of wide scope, to 
avoid unfair competitive conditions within the indus
tries affected. 

Flood control has been brought to public attention 
by the suddenness and unprecedented height of the 
Pittsburgh flood of 1936. The Ohio Ri vel' is not only 
capable of destroying property on a large scale, but has 
contributed more than any other stream to the flood 
waters of the Mississippi. 

A system of flood-control reservoirs on the tribu
taries has been found by the Corps of Engineers, after 
extensive study, to be the most practical method of 
control for the main Ohio River. The comprehensive 
plan of the Corps of Engineers includes some 89 res
ervoirs for flood control and power production. Many 
of the possible flood benefits could be obtained by 
building 39 of these reservoirs, about half of which 
are judged to be economically justified at the present 
time. Several such reservoirs are now under con
struction and 14 more have been authorized by Con-

National Resources Oommittee 

gress in the Flood Control Act of 1936. The investi
gation underlying this authorization involved' a 
careful research into the behavior of floods in the Ohio 
River and its tributaries. The resulting project is 
generally termed the "14-reservoir plan." The cost 
is estimated at $85,350,000. One reservoir, the Blue
stone, may be used for power as well as for flood con
trol. Other proposed improvements, such as numer
ous small reservoirs, or reforestation, although they 
may be valuable for other purposes, do not approach 
the' ,proposed reservoirs either in low cost or effective-
ness as instruments of flood control. . 

,The dams will be provided with outlet gates, and 
discharge will be controlled according to a schedule 
designed to give the lowest possible flood heights at 
the cities down river. The operating schedule will be 
complex and extremely important, as the beneficial 
results cannot be obtained if releases from different 
dams are allowed to meet downstream at such times as 
to create higher stages. These reservoirs will not 
eliminate floods, but they will reduce the height of 
the crests. In other words, a flood of a given height 
will occur less often. If the reservoir system had 
been in operation in 1936 the crest of the record
breaking flood would have been reduced and the dam
age would have been correspondingly diminished, al
though even with this reduction the 1936 flood would 
have been greater than most floods on record. 

The annual benefits from the project, mainly in the 
form of reduced flood damages, have been estimated 
at $4,100,000, a return of 4.3 percent on the cost 
(4.8 percent when power from the Bluestone Power 
Plant is marketed). Unfortunately, there is no gen
erally accepted method of estimating such benefits. At 
present, the answer reached depends largely on the 
particular method used and the judgment of the 
engineer. 

Flood damages are caused by placing valuable prop
erty on flood plains and then leaving it there to be 
damaged. If land use were controlled in such a way 
as to keep valuable property out of the danger zone, or 
if flood prediction permitted shifting movable property 
to a place of safety, the damage would be smaller, and 
the benefits of flood control would be correspondingly 
less. It is conceivable that it might be cheaper over a 
period of time to prevent the construction of new 
buildings in flood zones, and gradually to eliminate 
those now threatened as they become obsolete, rather 
than to allow the construction of new buildings and 
then attempt to protect them. These matters deserve 
further study. 

After reservoirs are built, a popular feeling that flood 
hazards no longer exist may lead to additional con
struction on the flood plains. If this is carried too far, 
even less frequent floods will result in more damag!' 
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than at present. A study of means to prevent this is 
recommended. 

Questions remain as to the best sites for some of the 
reservoirs; surveys and foundation borint7s are needed 
and a revision of the cost estimates in th: light of sud; 
knowledge is required. This work should be included 
in the studies. 

Despite the conflict between need of storage space 
f~r floods and storage of water for other purposes, mul
tIple use of large flood reservoirs for purposes of stream 
regulation, power, and recreation is possible. A study 
,of such possibilities is included in investigations no~ 
under way. 

In planning and designing all resen-oirs careful COll

sideration should be given to the possibilities of utiliz
ing them for multiple purposes and provision should 
be made, to the maximum extent feasible, for such utili
zation. The different purposes that the reservoirs are 
designe~ to serve may impose requirements that appear 
to conflict. Frequently, however, by modification in 
the design of the dams or in the operation of the reser
voirs, these conflicts can be resolved. For example, 
economical generation of hydroelectric power may be 
made possible by increasing the height of a dam in
tended primarily for flood control. Proper control of 
pools may enhance their value for recreation. Regula
tion of the discharge from a power. or flood-control 
dam may greatly improve the utilization of the avail
able water for industrial or domestic supply or for 
mgmenting the low flow of the stream to improve 
lavigation or sanitary conditions. Several reservoirs 
m a single river or river system can possibly be co
,rdinated in operation for combined power production 
md flood control. Such increased benefits to the public 
hrough the multiple use of reservoirs should be ex
laustively studied and if found practicable should be 
ncluded in the plan. 
A navigation channel of 9-foot depth has been pro

ided throughout the entire length of the main river by 
series of lo~ks and dams. The major tonnage is sand 
nd gravel, coal, petroleum, iron, and steel products, 
lost of it moved by private carriers. The Mononga
ela leads all rivers of the country in volume of traffic. 
Further work on this 9-foot system will consist of 

le replacement of obsolete dams and of improvements 
I facilitate operation and reduce maintenance costs. 
number of dams have been raised already to reduce 
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expenditures for dredging, and projects to raise dams 
18,47, 51, 52, and 53 should be considered. Bank-revet
me~t and .stream-contraction works, to flush out de
POSIts of SlIt an~ th~s reduce dredging, would also be 
of value at certam pomts. A plan to dredge a 500-foot 
channel has been authorized by the Congress and is 
under construction by the Corps of Engineers. 

~Iore d~ms of the bear-trap type, which can be 
raIsed rapIdly, are needed to maintain pool levels after 
s~mmer floods and to. avoid delays to navigation; addi
tIOnal bear-trap capacity should be considered for 
dams 43, 39, 30, 27, and 21. A number of the dams 
a~e becoming inadequate for navigation, and new dams' 
Will be needed when the growth of traffic warrants the 
~xpenditure; these dams are to be built at Scotts Land
mg, Black Island, Brilliant present dam 37 and at . ' , 
a p~mt 2, miles above dam 36. The Corps of 
Engmeers IS now completint7 a study of the value of 
replacing locks 7 to 9. '" 

lV ater recreational facilitie8 are mea"er throughout 
the basin, although there are a number "'of State parks 
cl?se to the larger cities. The cleaning up of the Ohio 
River, coupled with low-flow regulation by auxiliary 
use of the flood-control reservoirs, would be of great 
value in providing such facilities and would benefit 
millions of people. Many potentialities exist for 
camping, hunting, and fishing along the Ohio and its 
tril:lUtaries. With modern roads and motor transpor
tatIOn, people who seek such recreation are no longer 

• limited to one locality. A general study should there-. . , 
fore, be made to select and develop such areas at loca-
tions convenient to the larger communities and where 
they will produce the greatest good for the l~ast ex
penditure. Migratory birds have largely abandoned 
this area because of the destruction or pollution of 
their resting areas. Restoration of suitable water 
areas for bird life should be considered in planning 
reservoirs for other purposes. 

The only water-power plant on the Ohio RiYer itself 
is situated at Louisville, Ky., at dam no. 41. The 
present capacity is 80,000 kilowatts with provision for 
increase to 100,OOO-kilowatt capacity. High water 
renders the plant inoperative about 40 days of the year. 
The flood-control reservoirs will be of benefit to this 
plant, both in reducing the tail-water level during 
floods and in increasing the low flow of the river. 
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Ohio Basin General Project List 

Remarks 
Map/ key 
no. 

Project 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

District-wide investigation to prepare a pJan for an integrated systen(of reservoirs having multiple 
use. 

Sealing of abandoned mines, to protect public water supplies, to rednce acid in streams which injures 
concrete and metal structures, boats, and piping 8lld aggravates pollution. 

Study of industrial wastes in Ohio Valley to dctermine points of most pollution, to devise means of 
bandling industrial wastes and to adopt a common po Iicy in cooperation with industry in regard 
to corrective measures reQuired.~ 

Study to determine suitable sites for recreationa I lakes in relation to cost and accessibility to popu
lation. 

Dredging Ohio River to provide 500-foot Wjdth channeL_________________ _ ______________________ _ 

Aliquippa and Ambridge, ~: Ashland,. Ky.; Baden and Beaver, Po.; Bellaire, ~~o; B~evue, 
Ky.; Benwood, W. Va.; Bndgeport, Ohio; Catlettsburg, Ky.; Cheater, W. Va.; ClDClnnati, OhiO, 
and vicinity; Covington and vicinity an~ D~yton,. Ky.; East Liverpool, Obio; EvanSville, Ind.; 
Follansbee, W. Va.; Freedom, Pa.; GallipolIS, Ohio; Henderson, Ky.; Hollidays Cove, W. Va.; 
Hopewell Townshlll, Po ... Hnntington, W. Va.; Iro.nton, Ohio; l~ffersonvill~,Ind.; Louisville and 
Ludlow, Ky.; MadlSOD, md.; Manetta and Martins Ferry, Ohio; MaySVille, Ky.; McMecben, 
W. Va.; Metropolis. ill.; Middleport, Ohio; Midland, Pa.; Mingo Junction, Ohio; Monaca, Pa.; 
Mount Vernon, Ind.; Moundsville, W. Va.; New Albany, Ind.; New Boston, Ohio; New Martins
ville, W. Va.; Newport, Ky., and vicinity; Norwood. Ohio, and vicinity; Owensboro and Padu
cah, Ky.; Parkersburg, W. Va.; Pittsburgh, Po.; Pomeroy and Portsmouth, Obio; Sistersville, 
W. Va.; Steubenville, Ohio; Tell City,Ind.; Toronto, Ohio; Wellsburg, W. Va.; Wellsville, Obio; 
Wheeling and Weirton, W. Va.: Collecting sewers and one or more priDlyY sewage treatment 
plants to clean up the Obio River, safeguard water supplies, and water recreation. 

$500,000 

7,000,000 

150,000 

A continuation and expansion of previous and 
corrent surveys by tbe Corps 01 Engineers. 

Program now under way. 

50,000 Many proposed projects in need of classification. 

2,000,000 

75,000,000 

Work nnder way. willcoDlinueasneed arises. Cost 
given is for next two years. Additional needed 
to complete $2,700.000. 

Will probably require concerted action by all State. 
and communities. Estimate is bighly approxi
mate. Includes cost of surveys, wbich should be 
undertaken prior to construction. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(') At Obio daIDS nos. 43 (25), 39 (24), SO (21), Tl (20), and 21 (19): ConstroctioDoladditional bear lrep 
capacity to facilitate operation of dams and maintain pool levels for navigation. 

(I) At Obio dams nos. 18 (IS), 47 (26), 51 (28),52 (29), and 53 (SO): Raise each dam 2 feet to reduce c!redg-

(I) O~ = flood control project, Includin~ construction of 14 re'lerVoirs as follows Allegheny (t), 
Tionesta (2), Crooked Creek (6), French Creek (3), Conemau~h R. (7). Loyalb8DDa,<~1, MaboDing 
Creek (5), Red B!lDk Creek W, West Fork River (n), Clendenin (IO), Big Bend (II), Bluestone 
(12), Falmonth (l4), and Cave Rnn (13) Reservoirs. Tl Reconstruct dam DO- 48 to raise pool 2 feet and facilitate OperatlOIL ________________________________ _ 

S1. 300, 000 Plans prepared. 

900,000 Preliminary plans ready. 

85. 350, 000 Tbe preliminary estimate.. given will be revised as a 
result of study project. 

8, 000, 000 PreIimIn'll'7 plBDl! ready_ 

GROUP C-TIME OF CONS'rRUCTION INDETERMINATE 

(I) I Black Island (15), Brilliant (I6), Scotts Landing (17), dam 37 (23) and 2 mnes above dam 36 (22): I 
Construct new dams to replace obsolete structures. 

I For first year. 
• Map key numbers show following dam numbers. 
• Map key numbers shown following reservoir name. 
• Map .key numbers .hown following prQject name. 

9f'>428~'l7--15 

$22. 000, 000 I Wark to be done as present dams become obsolete; 
will reduee dredglDg and replace existing dams 
7 $0 13 and 35 to 37, inclusive. 
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1. OHIO EASTERN TRIBUTARIES 
(U p per 0 h i 0 , K a n a w h a , a ~ d B e a v e r ) 

In the following paragraphs are discussed the spe
cial problems in the drainage areas of the Ohio 
River above Parkersburg, W. Va. Included are the 
Monongahela and the Allegheny, forming the Ohio 
by their confluence at Pittsburgh, and their tribu
taries. Included also are the Beaver drainage system, 
with its principal lesser streams, the Mahoning and 
the Shenango, discharging into the Ohio 25 miles be
low Pittsburgh, and the Kanawha, reaching the Ohio 
at Point Pleasant, W. Va., 266 miles below Pittsburgh, 
fed by the Gauley, New, and the Greenbrier Rivers, all 
important from various aspects of water use. The 
Kanawha area, includes most of West Virginia. 

The condition of the Mahoning River at Y oungs
town, Ohio, is such that it is not only a nuisance, but 
is also insufficient and unsatisfactory for industrial 
use. Solution of the problem is to be sought through 
the construction of reservoirs and sewage-treatment 
plants. Sewage plants are also needed at other points 
throughout the area. Research is recommended for 
the Nation as a whole to discover adequate means 
of treating the complex chemical wastes from such in
dustries as those on the Kanawha and, New Rivers 
at and near. Charleston, W. Va. 

The flood hazard is serious at Pittsburgh and 
Charleston, but will be greatly reduced by the 14-
reservoir project of the Corps of Engineers, described 
in connection with the general problems of the basin 
as a whole. The 14-reservoir plan includes 3 projects 
on the Kanawaha, to improve flood conditions on that 
river as well as on the Ohio. 

General Description 
The area drained by the upper tributaries of the 

Ohio River lies along the western slopes of the Appa
lachian highlands, from western North Carolina to 
western New York. The northern part, drained by 
the Beaver and Allegheny Rivers, has been glaciated 
and is characterized by broad valleys and rolling hills. 
Elsewhere most of the valleys are narrow and the 
slopes steep. The sources of the Monongahela and 
Kanawha Rivers, at the southern end of the area, 
lie in mountainous country. The Allegheny River 
(drainage area, 11,700 square miles) and the Monon
gahela (7,340 square miles) join at Pittsburgh to f.orm 
the Ohio River. The Beaver (3,040 square mIles) 
enters from the north and the Little Kanawha (2,240 
square miles) and Kanawha Rivers (11,900 square 
miles) from the south. 

The population of the area has increased rapidly 
in

f 
thhe. last 3 decades to approximately 5,500,000, 

. 0 w Ich 1,500,000 are concentrated in the Pitts
burgh metropolita~ district. Growth of the urban 
population, already more than half the total, accounts 
for this increase. Pittsburgh, favored in early devel
opment by its location at the head of Ohio River 
navigation and in the midst of extensive coal de
posits, has become an outstanding center of the steel 
industry. Youngstown, Ohio, with a population of 
170,000, is the center of the Youngstown steel district. 
Abundant mineral resources combined with cheap fuel 
and power have fostered the development of a large 
chemical manufacturing industry at and near Charles
ton, 'lV. Va. (popUlation 60,000) which produces syn
thetic and natural hydrocarbons, glass, and alloys. 
During the war the Government built a plant at Nitro, 
20 miles below Charleston, for the manufacture of war 
materials. 

Agriculture has declined in relative importance in 
the last 30 years and utilizes less than half of the 
area. In the more rugged sections, injudicious tillage 
on steep slopes facilitates the washing away of the 
topsoil, thus rendering the land unsuited to further 
agricultural use. Much of the area is forest covered, but 
the virgin timber has long since been cut, and, in gen
eral, lumbering is much less important than formerly. 

Transportation f.acilities are generally adequate. 
The Allegheny, Kanawha, and Monongahela are 
canalized. 

The climate is temperate, the seasons strongly 
marked, and temperature extremes from 35 0 below 
zero to over 1000 have been recorded. The rainfall 
is generally ample and well distributed, ranging from 
an annual average of 35 inches around the sources of 
the Beaver and Allegheny to 50 inches at the head
waters of the Kanawha. Maximum stream flows of 
400 or 500 times the minimum are not uncommon. 

Recommended Plan 
Pollution of the M ahoning River and the shortage of 

industrial water at Y oungstoWll, Ohio, and throughout 
the Youngstown steel district are the most acute water 
problems in this area. The Mahoning RiYer here pre
sents an extraordinary picture of the concentrated use 
and reuse of its highly polluted water by industries, 
mainly for cooling, until it becomes too h?t (over 
1000 at times) to be satisfactory for condensmg pur
poses. In recent years new plants have tended to seek 

.. -,. ,-, ~ 21"9" 
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Drainage Basin Problems and Programs 

upstream sites in an effort to get cooler and cleaner 
water. 

Sanitary conditions on the stream are deplorable. 
The Milton reservoir, near Youngstown, Ohio, in
creases the dry weather How from about 20,000,000 
to 50,000,000 gallons daily, but this amount is inade
quate in the face of an industrial usage estimated at 16 
times as much. The acidity of the water causes serious 
corrosion and damage to industrial equipment. 

The problems of increased industrial supply, dis
posal of domestic and industrial wastes, and Hood 
control are closely interrelated in the Youngstown 
district. None of these problems can be solved prop
erly by itself. The technical staff of the Ohio State 
Planning Board has proposed measures to provide 
increased industrial water supply and to diminish pol
lution. The proposals include construction of two 
reservoirs to provide minimum daily stream flows of 
300,000,000 gallons in normal years, together with the 
construction of sewage-treatment plants for Warren, 
Niles, Girard, and Youngstown, to correct the unsani
tary condition of the river. The 1913 Hood caused 
damages estimated at over $2,000,000. A study by the 
Corps of Engineers indicated that flood control for 
this valley was on the borderline of economic feasi
bility. 

Further engineering invE:'E'tigations are needed and 
are recommended. These should include surveys and 
borings at various reservoir sites, should provide plans 
for collecting and treating the sewage, and should also 
consider the economies of locating and designing the 
reservoirs to provide for Hood control as well as low
water regulation. 

Sewage-treatment plants for Warren, Niles, Girard, 
and Youngstown are recommended for construction" 
the degree of treatment to be determined by the results ' 
of the study above described. 

Pymatuning Reservoir, on the Shenango River, 
another tributary of the Beaver, produces benefits sim
ilar to those which may be obtained on the Mahoning. 
This reservoir was built primarily to regulate the How 
of the Shenango and Beaver Rivers for increasing 
both public and industrial water supplies, for sanita
tion, and for Hood protection, and secondarily for 
recreation and the preserv,ltion of wildlife. 

Pollution of the Allegheny River is very similar to 
that described in the section on the general problems 
of the entire basin. The State of Pennsylvania has 
ordered communities on the Allegheny River above 
Ford City to take steps adequately to dispose of tl:eir 
sewage. The depression delayed the final executIOn 
of this plan, but with the return of more p~osperous 
conditions it is strongly recommended that this stream 
be cleaned up. Construction projects are accordingly 
recommended for these communities and for Sala-
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manca, N. Y. Princeton and Beckley, situated on 
small st:eams tributary ·to the Kanawha, experience 
local nUIsances; sewage treatment plants are recom
mended for construction at these places. Pollution by 
domestic sewage is of less importance on the Monong~
hela and Kanawha Rivers, but acidity due to mine 
drainage, as des<;ribed in connection with the general 
problems of the entire basin, is high, and requires cor
rection. A plant for complete sewage treatment cost
ing $440,000, is being constructed at Bluefield o~ New 
River. 

The Kanawha River, below the industrial area from 
Belle to South Charleston, also shows evidence of 
serious industrial pollution. The complex chemical 
wastes of the industries there are not generally sus
ceptible to treatment by ordinary methods and in some 
cases new methods must be devised. Public water 
supplies at Nitro, St. Albans, and Winfield are det
rimentally affected at times in taste and odor caused 
by this pollution. A study of this situation is recom
mended. On the Gauley River serious pollution is 
caused by the wastes from a large paper mill. Prog
ress has been made on the Greenbrier River, where 
satisfactory waste-treatment plants for two tanneries 
have been put into operation through cooperative effort 
by the industry and the State. 

Flood protection is now attracting wide attention. 
The all-time-record Hood of March 1936 at Pittsburgh, 
& feet above any previous stage, left a thick sheet of 
it1Ud and a damage bill running into millions. Nine 
of the projects in the Corps of Engineer's 14-reservoir 
plan, already described, are above Pittsburgh; but 
additional work may be necessary there and elsewhere 
if complete protection is to be obtained. The Hood 
reservoirs are to be operated so as to increase the low 
Hows of the Kanawha, Allegheny, and Monongahela 
Rivers, a procedure which will be valuable for down
stream power plants, water supply, waste dilution, and 
navigation. 

Three more of the 14 reservoirs are planned for the 
Kanawha, above Charleston. There have been no recent 
great Hoods of the Kanawha, and there is little local 
appreciation of the importance of Hood control; but 
a serious hazard exists. The Hood of 1861 reached 46.9 
feet and with present encroachments in the Hoodway 
might have been higher. Should this stage recur be
fore Hie reservoirs are built, it would cause a disaster 
at Charleston and Nitro similar to that resulting from 
the recent Hood at Pittsburgh. Most of the business 
district and many of the large industrial plants would 
be under 5 to 15 feet of water-15 feet at the Daniel 
Boone Hotel. Because of the character of the valley, 
loss of life might be severe. 

In few places in the world has inland navigation 
been so highly developed as on the )[onongahela and 
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Drainage Basin Problems and Programs 

the upper Ohio. Modern dams, with large locks, are 
replacing the wicket dams on the Ohio in connection 
with providing 9-foot channel depths. The Mononga
hela is canalized for its full length of 128 miles, and 
the Allegheny for a distance of 61 miles. Present de
velopment on the Allegheny is not extensive and has 
resulted in little traffic; improvement as far as Oil 
City has been studied by the Corps of Engineers, but 
has not been recommended. 

The Kanawha River has been improved for naviga
tion for about 90 miles from its mouth by a system of 
locks and dams, and is now being further improved. 

The Beaver and Mahoning Rivers are not.now used 
as commercial highways. A plan has been proposed 
for a canal through the Beaver, Mahoning, and Grand 
Rivers to connect Lake Erie with the Ohio River, at 
an estimated cost of some $165,000,000. This project 
has been the subject of 19 hearings, from September 
1920 to March 1936, and is now being restudied by the 
Corps of Engineers. Because this study is not yet 
complete, the project has not been considered for in
clusion in the pre~ent plan. 

Water supply problems, except those of industrial 
water in the Youngstown district, are not pressing; a 
majority of the communities are equipped with plants 
affording reasonably satisfactory supplies. Those com
munities depending on streams are generally assured 
of adequate quantites, but during recent drought years 
some have experienced difficulties which can be cor-
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~ected either by local storage reservoirs or, in some 
Instances, by releases from proposed flood protection 
reservoirs. At Weston and ClarkEburg, W. Va., an in
vestigation should be made to determine the feasibility 
of building an impounding reservoir on West Fork 
River above Weston to augment the water supply of 
both Weston and Clarksburg, and at the same time 
joint action should be taken to promote' sewage treat
ment plants at these cities. At several small communi
ties water works improvements are recommended. 

There are now in operation in the area hydroelectric 
plants of more than 200,000 kilowatts capacity, most 
of which are on the Kanawha, Cheat, and Clarion 
Rivers. Completion of plants now under construction' 
or for which license applications have been made would 
more than double this figure. Well over 2,000,000 kilo
watts of additional capacity have been investigated by 
various agencies. A rapidly growing power market, 
together with multiple uses of flood-control reservoirs 
and other hydraulic works, may lead to the early de
velopment of favorable sites even though the region 
is one of cheap fuels. 

There is a distinct need of facilities for water reCffea
tion around Pittsburgh and its environs, which may be 
partly met through pollution control and through low
flow regulation by the flood-control reservoirs. In the 
upper reaches of the Kanawha River recreational fa
cilities are exceptional and are enjoyed by thousands 
of people. 

Upper Ohio Project List 

Map I key 
no. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

(I) Knox, Pa. (5), and MUllin TownShip (IS), Pa.: Sewage treatment plant for reduction of nuisance; 
and sewer system for Mifflin Township, Pa. 

2 OI .. n, N. Y.: Waterworks extensions and additional well supply to eliminate use of polluted s.lrface 
water. 

$280,000 Plans completed. 

144,000 Preliminary plans mad~. 

GROUP B-FOR DEFERRED CONSTRUCTION 

'I) 
<I) 

Carmichaels (27) and Salisbury (31) Pa.: Complete new water-supply system ___________ , _________ _ 
Bentleyville (24), Bradfordwoods (S), Brookville (6), and Daisytown (19), Pa., and MarIetta (37), 

Ohio: Water filtration plant to produce better water supply. 

Bradford, Coudersport, Eost Brady, Edinboro, Em!ent~n, Ford City, Franklilkn, Hs(}.mtee~ ~it), 
Johnsonburg Kane Kittaning Mount Jewett, 011 CIty, Port Allegany, Po c 00, 
Ridgway, St: Marys, Sheffield Township, SmethI!ort, Tidi~ute, Tionesta, Warren, andAllYo,::,gs
ville, Pa.: Primary sewage treatment plant and lDterceptmg sewer to clean up the eg eny 
River. 

(I) 

1 Salamanca NY' Collecting sewers and sewage-treatment plant to clean up the Allegheny River_ 
(I) Irwin (16):Maril'';na (25), and Oakdale (12), Pa.: Sewage-t~eatm~nt Plants.---------------

H
--

i
---

Arnold Canonsburg Connellsville, and Donora, Pa.; FrJendsvI11e. Md., Greenpsburg'd WS ~n. 
1ohnstown, Monni Pleasant, Nanty Glo. New KenSington, and Waynesburg, 8.; an 00 s
field Ohio' Intercepting sewer and sewage treatment plants. II (9) P . st 

Accident (32), Md.; Glenfield (11), ~a.; Mount,ain Lake Park (33), Md.; ;North APodo , ~., . 
Clairsville (26) and Stowe TownshIp (13), OhIO: Sewer systems for public health an convenIence. East McKeesport (17) and Latrobe (20), Pa.: Interceptor sewers __________________________________ _ 

Clarksburg (35), 4-:B: camp and Weston (3S), W. Va.: Sewage ~reat~e.nt plants ___________________ _ 
Clarksburg( 35), 4-H camp and Weston (38), W. Va.: ReservOlr for lomt water supply ____________ _ 

1 Map key numbers shown following community name. 

$150,000 
415,000 

3,000,000 

310,000 
100,000 

3,000,000 

500,000 

270.000 
860,000 
800, 000 

b~.:'~~~~arded at Daisytown. Plan completed 
for Brookville. Study complete for Bentley
ville. No plans available for BradIordwoods, 

p::,~g.,~:~t~lans for Coudersport, Sheffield 
Township Emlenton, and East Brady. Plans 
partly complete for S!"ethport, Bradford, War
ren Franklin and Kittaning. Complete plans 
tor' Edinboro: Tidioute, Oil City, and Polk 
State School. Others, no plans available. 

Preliminary plans made. 

~l!E~~:.t;'ai~~~leted for Greensburg and Con· 
nellsville (which includes pumping stations). 
Others, no plans available. 

Preliminary plans lor North Apollo. survey for 
Glenfield. Others, no plans available. 

No plans available. 

Do. 
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Map! key 
no. 

(1) 

(1) 

4 
(I) 

Map! key 
no. 

(1) 

(1) 

(1) 

(1) 

Mal'l key 
no. 

Na,tional Resources Oommittee 

Upper Ohio Project List-Continued 

Project ! Estimated cost I Remarks 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Braddock (14), Pa.; Columbiana (7), Ohio; and O'Hara Township (10), Pa.: Water-purification 
plants. 

Accident (32), Md.; Benson (22), Conewango Township (3), Davidsville (21), Green.boro (30) Pa.; 
Mountain Lake Park (33), Md.; Obiopyle (29), and Vanderbilt (23), Pa.: Complete new water 
systems.' 

Meadville, P •. , water-softenlng plant, to produce better water and economies. ____________________ _ 
Grarton (34), Mannington (36), W. Va., and Uniontown (28), Pa.: Interception and sewage-treat

ment plants. 

Beaver Project List 

Project 

$550, 000 Preliminary plans. 

550,000 Plans prepared for Conewango. No plan.. avail
able for otber communities. 

80,000 No plans available. 
350,000 Plans completed for Uniontown. No plans avail

able ror otber communities. 

I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

St~t~e!~,e Jg~~5~~~1 «!:~~~\vr& ::S~~~i~~~f f~~~rc~~l~~ flow augmentation, sewage 
Linesville (1) and Slippery Rock (13), Pa.: New sewage-treatment plant to protect Pymatuning res

ervoir at tbe former plac&-at latter place, additional units to existing sewage-treatment plants. 
Girard (3), Niles (4), Warren (2), and Youngstown (9) (including Campbell), Obio: Primary sewage

treatment plants and collecting sewers to lessen unsanitary conditions and pollution in Mahoning 
and Beaver Rivers and to improve quality or industrial water taken from them. 

$50, 000 Preliminary investigation has been made. 

40,000 Plans completed. 

8,000,000 Plans required, to be in conlormity with the study 
recommended above. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Beaver (18), Harrisville (14), and Slippery Rock (13), Pennsylvania: Water-softening plants at 
Beaver and Slippery Rock, water system at Harrisville. 

Butler Township (15), Jackson Township (7), New Brigbton (17), Nortb Bessemer (10), Rochester 
Townsbip (19), Sbaron (6), South New.Castle (12), Union Township (II), West Middlesex (8) 
and White Township (16), Pennsylvania: Community-wide sewer systems. 

Kanawha Project List 

Projeet 

$100,000 

800,000 

I Estimated COSt I 

GROUP B-FOR DEFERRED CONSTRUCTION 

Harrisville plans complete. Others, preliminary 
plans. 

Plans are complete lor White Township, Union 
Township, Soutb New Castle, and Jackson Town
ship, partly complete lor West Middlesex and 
~orth Bessemer. Otber< have no plans. 

Remarks 

31 Prlnreton, W. Va. Sewage treatment plant __________________________________________________ ------1 
2 Beckley, W. Va. Sewage treatment plant ________________________________________________________ _ $125, 000 1 Plans needed. 

200,000 Do. 

l Map key numbers shown rollowing community name. 



2. OHIO NORTHERN TRIBUTARIES 
(Muskingum, Scioto, Miami, and Wabash) 

The more serious problems of this area relate to 
stream pollution and to the damage caused by occa
sional great floods. Pollution may be abated by the 
construction of sewage treatment works, supplemented 
in some cases by increased low stream flows, and by 
control of industrial wastes. :Much work remains to 
be done in this field. A study is being made of reser
voirs for flood control and other purposes on the Scioto 
River, similar to control measures already adopted for 
the :Miami and Muskingum Rivers. Of less immedi
ate importance is the need for additional water sup
plies, some of which must come from surface sources 
at points where all the underground water available 
is now being used. A study of the apparent conflict 
between land drainage and water retention is recom
mended for the Wabash Valley. 

Topographic maps are available for only about one
tenth of the area of Illinois. Without such maps, in
telligent planning for utilization of water resources 
here and elsewhere is difficult. The mapping of these 
areas should be completed and stream gaging and rain
fall stations established. 

General Description 

The area drained by the northern tributaries of the 
Ohio River covers most of Ohio and Indiana and part 
of Illinois. The northern portion of this area has 
been smoothed by glacial action, and is gently rolling. 
In the southern portion, along the Ohio River, the 
country is generally unglaciated and rather rough. 

The principal rivers with their square miles of 
watershed are, from east to west, the lfuskingum 
(8,000), the Hocking (1,200), the Scioto (6,510), the 
Little :Miami (1,755), the :Miami (5,385), and the Wa
bash (33,600), which flow southward into the Ohio; 
the White (11,200), and the Embarras (2,550), which 
flow, respectively, southwest and southeast into the 
Wabash. 

About 6,000,000 people now occupy this area. 
The population is divided almost equally between rural 
and urban, but there has been a marked increase in the 
urban population, especially in and near the large 
centers. The principal cities and industrial centers 
with their populations are: Cincinnati, Ohio, 450,000; 
Indianapolis, Ind., 360,000; Columbus, Ohio, 290,000; 
Dayton, Ohio, 200,000; Evansville, Ind., 105,000; Can
ton, Ohio, 105,000. The number and size of these com-

munities suggest the importance of pollution and flood 
control projects in this region. 

Farming occupies about one-half of the area much 
o.f which ~ in the fertile Corn Belt. The glacia~d sec
tIon contams the best soil. In many parts of the un
glaciated section severe erosion follows cultivation and 
the valley bottoms, despite floods, are generally the most 
suitable farm lands. 

Leading industries and products are steel and other 
metal manufactures, paper, food, textiles, and leather, 
clay, glass, machinery, and transportation equipment. 
Coal is mined by shaft and strip methods in the west
ern part of the area. A large portion of the Nation's 
building limestone is produced around Bedford and 
Bloomington, Ind. 

Except on the Ohio River itself, navigation is con
fined to a small traffic in local coal on the lower 
Muskingum Riyer where 11 locks and dams make it 
navigable for some 90 miles above the mouth. 

The climate is temperate, colder and drier than that 
of the southern tributary area, but well suited to agri
culture. Rainfall is generally ample and well distrib
uted throughout the year, ranging from an annual 
average of 42 inches along the Ohio to 36 inches in the 
northern section. Maximum stream flows of about 
1,000 times the minima are recorded. The drought of 
1930 exceeded any previous drought of record, but it 
in turn was surpassed in 1934. 

Recommended Plan 
Pollution conditions of the northern tributaries are 

serious and differ from those of the main Ohio River 
already described. The problem is generally one of 
correcting local nuisances, and often it requires rela
tively complete sewage treatment. At various points 
on the Miami RiYer on days of minimum stream flow 
something like 30 percent of the flow in the river has 
passed through sewer systems. Below Dayton, the 
condition is so bad that swimming is out of the ques
tion, fishing and boating are not attractive, and odors 
are sometimes offensiye. In the Wabash Valley pollu
tion is not generally so great, but the hazard to health 
is more serious because the streams are used for water 
supply. Indianapolis takes 85 percent of its water 
from the White RiYer below Noblesville, Anderson, 
Muncie, and other communities, all of which discharge 
raw sewao-e into the stream. The health of many o • 
cities will remain in jeopardy unless correctIve mea.-
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sures are taken or expensive additions to some of the 
water purification plants are built. 

Some of the worst conditions in the area are being 
improved by the construction of sewage plants for both 
primary and secondary treatment at Columbus, Day
ton, London, and Chillicothe. New plants are recom
mended for Zanesville, Lancaster, Hamilton, Middle
town, Terre Haute, and numerous smaller communities. 
In some cases, both sewer systems and treatment plants 
are needed. 

The streams cannot be cleaned up properly by mlUlic· 
ipal sewage plants alone. Throughout the area the 
problem of industrial waste is causing difficulty. Acid 
wastes from metallurgical operations, paper mill 
wastes, and distillery and canning plant wastes re
quire corrective measures. This situation is partic
ularly acute at Canton and elsewhere in the Mus
kingum Valley, as well as at Hamilton and Middletown 
on the Miami River. In the Wabash Basin, coal-mine 
drainage creates a problem which should be attacked 
by the mine-sealing program described in connection 
with the problems of the Ohio basin as a whole. 

Severe flood d(]ffJULge is caused by the northern tribu
taries in their own valleys and through their effect on 
Ohio River Hoods. The d:lmage caused by the 1913 
flood of the Scioto River is variously estimated between 
$18,000,000 and $25,000,000 with the loss of 145 lives. 
Following that Hood of 135,000 cubic feet per second, 
channel improvements costing $3,500,000 were made 
at Columbus to provide for Hows up to 75,000 
or 100,000 cubic feet per second without damage, but 
the capacity of the channel has since been reduced by 
deposits to such an extent that it now may not carry 
safely more than half the discharge of the 1913 Hood. 
The Corps of Engineers has included 7 Hood protec
tion reservoirs on the Scioto in its 39-reservoir plan, 
but these are not among the 14 authorized by the Flood 
Control Act of 193ft The Scioto Conservancy District 
has been organized and some preliminary work done 
on a system of Hood control and low-How regulation 
reservoirs. Additional water for Columbus, which 
must sometime increase its supply, should be taken 
into account in making Hood-control studies. The 
present Columbus reservoirs are being filled with silt 
and the possibility of temporarily substituting one of 
the proposed new reservoirs for these reservoirs to 
allow them to be cleaned out should be considered. 
The economic feasibility of cleaning the present reser
voirs at Columbus is open to question. Provision of 
increased low How by such a $ystem would increase 
dilution of sewage and industrial wastes and provide 
better industrial water supply. A study of all the pos· 
sibilities of such a system is under way. 

There is a widespread Hood hazard in the Wabash 
Basin, affecting both urban and rural communities, but 
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flood-control reservoirs do not appear feasible because 
of the lack of favorable site!!. Extensive investigation 
was made in 1932 by the Corpi:! of Engineers. Flood 
protection works at certain points have been author
ized for construction by the Flood Control Act of 1936. 
A study project is recommended to determine what 
measures are advisable in this area. 
. Two o~her important flood-control projects are 

sItuated m the area; the Miami reservoirs already 
completed, and the Muskingum reservoirs now under 
construction. As a result of the losses sustained at 
Dayton and elsewhere in the Miami Valley in 1913, a 
system of five flood-retarding basins with local levee 
and channel improvements was built, This is a large 
and highly successful system, but small compared 
to the Ohio River project described in a preceding sec
tion on the general problems of the basin. A flood
control project is now under construction in the 
Muskingum Basin at a cost of about 40 million dollars. 
'Vhen these works are completed the flood control 
problem will be largely solved for this river. The 
reservoirs will supply a small increase in the low 
flow of the river and will afford recreational facilities. 

Underground water supplies have been extensively 
used by the smaller communities and by many indus
tries. In recent years some of the supplies have shown 
signs of exhaustion, probably due to a succession of dry 
years combined with excessive withdrawals. How 
much of the recessiQn of the water. table is attributable 
to each cause, and what recovery may occur in later 
years, is not known. It is reported that at Indianapo
lis the water table is falling at a rate of approxi
mately 2 feet per year. Threatened overdraft of the 
ground water is perhaps most acute in the Miami 
Valley. Continuation of the high degree of industrial 
development, especially in paper manufacturing, re
quires the proper utilization and conservation of the 
underground supply. Careful' check should be kept 
on water levels, rates of draft, and the like, to avoid 
overdevelopment of water-consumil1,!!: industries with 
consequent dangerous depletion of the supply avail
able. The importance of this matter is emphasized 
by experiences in Mill Creek Valley, where industry 
is now appropriating all of the ground water available 
'on a sustained yield basis, and where at times there 
are serious shortages. No adequate remedy has been 
found for this situation. In many critical localities it 
would seem that additional supplies must come from 
surface sources. Most of the underground waters 
would be much improved for domestic and industrial 
use by softening. 

Many upland farmers, using shallow wells, have had 
a shortaO'e of water during the recent drought years. 

'=> • 
One remedy proposed is to construct small reserVOIrs. 
For such reservoirs on small streams, many of which 
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are intermittent, care should be taken to insure proper 
sites and soundness of construction. Past experience 
with such dams in this area has not always been satis
factory. It has been found that some dams on inter
mittent streams merely stop the water long enough 
for it to present a larger surface for evaporation, and 
many reservoirs have been dry when water was 
needed. Other small dams either have been washed 
out by occasional heavy rains or impound but little 
water, because of faulty construction or sites which are 
not watertight. 

Swrface water supplies have generally been adequate 
in the past. Their quality is now threatened at many 

. points by domestic and industrial. wastes as. already 
described, and their further use WIll depend In many 
cases on abatement of this pollution. Two special 
water problems will be mentioned. (1) Springfield, 
Ohio, obtains its supply from underground collecting 
galleries; the quantity is limited an~ a surface supply 
will probably have to be developed In the near future. 
(2) In the Wabash Basin much land has been. drained 
in the past for malaria control and for agrIcultural 
use. Extensive land drainage seems. to be in conflict 
with the present need for retarding stream flows and 
conserving underground water. Before .carry~ng .on 
further drainage work, there should be an InvestIgatIOn 
to determine whether a conflict-in fact exists, and to 
fix upon the policy to be adopted. Consideration 
should be given to flooding swamps and to raising the 
levels of Indiana's numerous recreation lakes. 

Additional water recreation.ail areas are needed in 
various parts of the region. Wherever practicable 
they ~hould be provided, either independently or as. a 
phase of multiple purpose projects. Columbus, OhIO, 
for example, has two city parks bordering on wa-
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ter supply reservoirs where boating and fishing privi
leges are enjoyed by a surprisingly large number of 
people. Such facilities are being provided in connec
tion with the Muskingum flood-control reservoirs, and 
at the Miami reservoirs near Dayton. 

Erosion is a serious problem in this area, notably 
in the lower Muskingum Valley, and two research 
projects are underway. On a 5,000-acre watershed in 
Coshocton County a study is being undertaken of ero
sion, rainfall, and run-off relationships as influenced 
by an improved land-use and erosion-control program 
on part of the area as compared with the other part 
where the prevailing land use will be maintained. The 
other project is a 250-acre soil and water conservation 
experiment station where erosion-control practices ap
plicable to the region are being developed, tested, and 
improved. Experiments at this station include studies 
on the relationships of land cover, forests, and crops to 
erosion control and water conservation. It is intended to 
inaugurate soil erosion-control measures above several 
of the flood reservoirs where silting might otherwise be 
serious, and land has been acquired for this purpose. 

On the Scioto, the older of the Columbus water sup
ply reservoirs has lost one-quarter of its capacity from 
silting in the past 30 years. While this alone may 
not justify extensive erosion-control measures in the 
watershed, it should influence the selection of soil-con
servation projects for this area. 

There is relatively little water power, developed or 
potential in any of the four basins of the region. 
Through~ut most of the area the supply of water is 
sufficiently restricted to limit not only the develop
ment of water power, but also the location and size 
of steam-electric plants. 

Muskingum Project List 

Map/ key 
no. 

Project Remarks I Estimated cost / 

GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

.. . . ~ d t de ise means of removing Industrial com· (I) Study to determine ~nomlc ]USlatlllcatlt0'6 0;.,an(7) °M~eld (4) Barberton (I), Massillon (6), 
munity waste pollutIOn from p nts a an n , ) dC' b . dge (15) Ohio 
Zanesville (16), Newark (17). CckOShoctLonk(12()I'SR) i~~a'6~~dge 'm) rlOhio: Sewer sYstems and (I) Ashland (3), Barberton (I). Du eye a e ,n , 
complete treatment plants. 

$15.000 

2, 200, 000 General plans ready for Cambridge, detailed plans 
for other communlties. 

GROUP B FOR DEFERRED CONSTRUCTION 

(I) Malta (21), McConnelsville (20), Mount Vernon (11), Rittman (2), and Zanesville (16), Ohio: Sewage-
treatment plants. I _ •• _. ________________ .. _ 

4 Mansfield, Ohio: Increased wat)erDsupp ·y----(i4-)--iie-w8rj[-(i7)--aiiii."ulirlchSvilie (13), Ohio: Sewer (ll Coshocton (12), CrooksVIlle (19, ennlSOn, , 
systems and sewage· treatment plants. 

(I) 

$825.000 

700, 000 
1,4{)(),OOO 

600,000 

Existing Rittman plant subject to overflows by 

In~~~ate Industrial supply. 
General plans for Coshocton; all other places no 

plans available. ~robably combmed plant for 
Dennison and Uhrichsville. 

Plans needed. Dover (9), Minerva (S), New Philadelphia (10), .aDd wyos~ (5), Ohio: Sewage-treatment plants 
or secondary treatment plant to supplement OXlStmg pans. _-.1 ____ ..L _____ :--_______ _ 

I Map key numbers sbown following community names. 
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CitierJ _____________ ® 

Existing Projl'Cttl of ~[Iljor Significance ____ ....,. 

WA.erSupply ___________ • 

Pollution Control __ -- ----4 __ • 
Dam and Reser\'oir, Becl'Clttion ---- -I:!D 
Arell Study, Recl'entioll _______ ® 
..-\1'00 Study, Floo(l Control ______ ® 
Dminnge BMin Boundnry ______ _ 
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Scioto Project List 

Remarks 
Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTIO~ 

21 Lancaster. Ohio: Sewage-treatment plant_______________________________ I 
1 Kenton, Obio: Imp~ovements to existing sewage plant whicb discharges iiiiOstream-abov';-Coiiiu.:

bus water reserVOlfS. 

$400, 000 I Investigation and preliminary plans made. 
40,000 j Do. 

GROUP B-FOR DEFERRED OONSTRUCTION 

(I) I Circleville (3), Hillsboro (4), and Wellston (5), Obio: Sewage-treatment PJants _____________________ 1 $3IiO,OOO I Investigation and plans are lacking. 

Miami Project List 

Map 1 key 
no. 

Project I Estimated cost! Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

T1 Study of proposed reservoir for recreational use and possible flood control on Little Miami River _ $5,000 
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11 Dayton, Ohio: Construction of 10 additional sprinkling filters for sewage plant __________________ ::_ 150, 000 PI:,~:,ade in connection with present improve--

25 Hamilton, Ohio: Intercepting sewer.." and treatment plant construction. Plans to include control 
of industrial pollution. 

Piqua, Obio: Dam to provide cooling water for power plant, and recreation Jake for city ___________ _ 

9 South Cbarleston, Obio: Complete sewage-treatment plant----------------------------------------

1~ ~~~;fi~J,in~o~~~p~.tt.'i":.~~i;~~~~:-~~:~:::::::::::::::::::::::::::::::::::::::::: 

I, 000, 000 Final plans needed. 

55, 000 Final plans now being made. 

40,000 General plans ready. 
50,000 Do. 

800,000 

GROUP B-FOR DEFERRED CONSTRUCTIO~ 

22 Middletown, Ohio: Sewage-treatment plant and reliefsewer.." _____________________________________ _ 

2 Degraff, Obio: Municipal waterworks, wells, pumps, distribution system _________________________ _ 
4 Plqna, Ohio: Primary sewage-treatment plant--------------------------------------------------- __ 
5 Urbana, Obio: Reconstruction and extension of sewage-treatment planL---------------------------

18 Germantown, Ohio: New sewage-treatment plant--------------------------------------------------

$1,000,000 

70,000 
300,000 
35,000 

130,000 

Plans and surveys needed for botb domestic and 
industrial sewage treatment works. 

Preliminary plans. 
Plans needed. 

Do. 
Preliminary plans made. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) 

(I) 
(I) 

Map I key 
no. 

Bellefontaine (3), and West Carrollton (20), Obio: Reconstruct present sewag1l-treatment plants, 
wbicb are inadequate. 

Franklin (21), Lebanon (26), Miamisburg (19), Sidney (I), Troy (6): Sewage-treatment plants----
Brookville (23), Cambridge City (Ia), Centerville (12), Connersville (16), Dublin (14), Liberty (17), 

Lynn (7), Milton (15), and Oldenburg (24), Ind.: ConstructionorremodelingofS<'wage-treatment 
plants. 

Wabash Project List 

Project 

$200,000 Noplansavailabl •. 

700,000 Do. 
800,000 Do. 

I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

22 Study of flood protection for Indianapolis and elsewbere to determine what levees should be in-
cluded, and cost and benefit balance. ..' . 

Hartford City, Ind.: Correction of excessr~e pollutIOn f~m domestiC sewa.go and largo p~per m,iIIs--
Study of drainage policY for Wabash b8SlD to determme whetber additional land druinage IS de-

sirable and wbether some existing work should be abandoned. 
(I) Anderson (19), Muncie (18) Newcastle (21), and Noblesville (20), Ind.: Sewage-treatment plants-
(I) Crswfordsville (15), EdinbUrg (32), Elwood (17), and Martinsville (31), Ind.: Sewage-treatment 

(I) :Ji~!fj (47) and Peru (5), Ind.: Sewer systems and sewage-treatment plants--------------------_--
(I) Bloomington (33), Carlisle (44), and Elnors (46), Ind.: Water supply systenlS _____________________ _ 

I Map key number shown following community name. 

15, 000 To include project authorized by Congrees. 

$180,000 
25,000 

3,000,000 
650,000 

675,000 
200,000 

Plans ready, need imperstive. 
A controversial question requiring thorough in

vestigation. 
Plans ready, need impersti~ •• 
Plans ready. 

Do. 
Do. 
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Wabash Project List-Continued 

Map/ key 
no. 

Project I Estimated cost I 
GROUP B-FOR DEFERRED CONSTRUCTION 

29 Terre Haute, Ind.: Sewage-treatment plant, including some sewers to correct excessive river pollu
tion and remove menace to water supplies of cities downstream, including Vincennes. 

(.) Casey (39), Cbarleston (24), Fairfield (50), Georgetown (14), Greenup (40), Hoopeston (12), Marsball 
(38), Mattoon (25), Palestine (43). Paris (26), and Olney (49), Ill.: Complete sewage treatment 
plants and collecting sewers in some cases to remove nuisance conditions, prevent suits and im
prove water for agricultural purposes. 

(1) Altamont (41), Newton (42), and P""ton (13), Ill.: Sewer systems and complete sewage-treatment 

$2, 300, 000 Plans not ready. 

1,800,000 Plans needed. 

500,000 Do. 
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Remarks 

plants. 
30 Brazil, Ind.: Secondary sewage treatment .•...•.•.........•...•.•.•....••........••.....•.•.•.••••• 
(.) Delpbi (9), Logensport (4), Marion (7), and West Terre Haute (27), Ind.: Sewer systems and sewage-

100,000 Plans not yet ready. 

(.) H:r.~:e(Jlf~J"oakiand City (52), Ind.: Water·purification plants ............................. . 
34 Jasonville, Ind.: Water supply ..•...................•.••..•••.••................................... 
4 Logansport, Ind.: Water·purification piant improvements .....••.••.••••••.............•.......••• 

1, 300, 000 Plans not ready. 

75,000 Do. 
350,000 Do. 

30,000 Do. 

GROUP G-TIME OF CONSTRUCTION INDETERMINATE 

Albany, Alexandria, Bedford, Clinton, Columbia City, Columbus, Eaton, Fortville, Lapel, Linton, 
Montpelier, Pendleton, Portland, Redkey, Seymour, Spencer, Warsaw, Washington, and Veeders
burg, Ind.: Sewer systems and sewage· treatment plants. 

(1) Bruceville (48), Fairview Park (23), Hymera (35), Sandborn (45), Shelburn (36), Swayzee (8), Ind.: 
New waterworks and distribution systems. 

(.) La Fayette (10) and West La Fayette (11), Ind.: Primary sewage·treatment plants •.......•....... 
1 Rochester, Ind., secondary sewage·treatment plant ....••••••••.•..............•••••••.............. 

(.) Monticello (3), Sheridan (16), and Speedway C.ty (22), Ind.: Sewage-treatment plants ...........•. 2 Wolcott, Ind., new water"purification plant and accessories.~~~ ____ . _________________ .. ____________ _ 
37 Sullivan, Ind., additions to water supply system to protect public health ....•.•••••••.••........... 

I Map key numbers shown following community name. 

96428-37--16 

$2, 200, 000 I Plans not ready. 

500,000 

400,000 
40,000 

400,000 
30,000 

100,000 

Plans not ready. 
unsafe. 

Plans not ready. 
Do. 
Do. 
Do. 
Do. 

Present water supply racUities 
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3. OHIO SOUTHERN TRIBUTARIES 
(Big Sandy, Kentucky, Green, and Cumberland) 

Projects for water use and control in this area are 
chiefly concerned with public health. Malaria is a 
problem and methods of control are recommended. 
Inadequacy of hydrologic data, especially concerning 
underground water, is a handicap to finding suitable 
farm and other water supplies and to intelligent gen
eral planning. Many of the smaller towns are with
out municipal water supplies and sewers; construction 
is recommended to remedy this condition as far as 
practicable. In a few cases, problems of urban water 
supply and pollution need attention. Destruction of 
fish life by discharge of distillery wastes is serious on 
some streams and other means of disposal for the 
wastes should be sought. 

General Description 
The southern tributaries of the Ohio drain nearly 

all of Kentucky and parts of West Virginia and Ten
nessee. The southeast section, which borders upon the 
Kanawha Valley, is rugged; the streams flow in nar
row valleys and deep gorges. West of this section lie 
rolling lands of fertile soil, and to the northwest the 
"blue grass country", famous for its livestock. Along 
the Ohio, especially toward its mouth at the l\Iissis
sippi, the country is more nearly level and contains 
many swamps. 

The rivers of the region and their square miles 
of watershed are, from east to west, the Big Sandy, 
4,283; Licking, 3,672; Kentucky, 6,935; Salt, 2,890; 
Green, 9,430; and Cumberland, 18,000. 

The population of the area is about 3,500,000, of 
which about one-third is urban. Urban population, 
mostly concentrated along the Ohio River, is increasing 
rapidly, while rural population is declining at some 
places. The chief cities and their population are: 
Louisville, Ky., 307,000; Nashville, Tenn., 154,000; 
Huntington, W. Va., 75,000; and Covington, Ky., 
65,000. 

Industry, less highly developed here than elsewhere 
in the Ohio Basin, is diversified in character. :Mineral 
products are coal, oil, gas, phosphate rock, fluorite, and 
rock asphalt. 

Recommended Plan 
With proper planning, the water resources of this 

area could be extensively developed without the large 
expenditures often required to corrl.'ct the results of 

unplanned growth. In general, further encroachment 
on the flood plains should not be permitted. Those 
few structures which must be erected on a river bank 
should be designed. to withstand floods without ex
cessive damage. New highways should be located RO 

far as practicable above the reach of flood waters. 
Pollution should be controlled or avoided. Provision 
of means for treatment of sewage should accompany 
the installation of sewers. Where dilution would be 
inadequate, such provision should include treatment 
works, or storage reservoirs to increase the minimum 
stream flow. Water-power sites should be developed 
in the light of mUltiple possibilities for the use of 
water, and with due regard to an integrated regional 
plan. 

The area will some day afford favorable opportuni
ties for combined-use projects with benefits to water 
supplies, sanitation, power, and navigation, and a 
degree of flood control. Planning, to be effective, will 
need long-term records of stream flow, rainfall, and 
ground-water levels; collection of such data on an 
adequate scale should be prosecuted. 

Malaria is prevalent in western Kentucky along the 
lower reaches of the Cumberland and Green Rivers. 
where swamp areas provide breeding grounds for the 
anopheles mosquito. A malaria-control project of 
drainage works costing $2,400,000 is recommended for 
the State of Kentucky; a small portion of this 
project is outside the Ohio Basin. 

Water supplies from streams are used by most of 
the larger cities. Communities using the Ohio River 
must exercise extreme vigilance in the operation of 
their plants to prevent water-borne diseases. Under
ground water is abundant at Louisville and is ex
tensively used for various industrial purposes. The 
principal water-bearing formation is about 60 feet 
thick and 50 to 60 feet below the surface. Elsewhere 
little is known about the ground water; lack of ade
quate information on the location, depth, and oc~ur
rence of water-bearing formations has been responSIble 
for the drilling of many unsuccessful wells by farmers. 
To provide information for intelligent local as well 
as O'eneral planninO' of the use of water in the region, 

o '=' • ~ • 
an intensive study of the ground-water sItuatIon IS 
needed. This should be followed by the keeping of 
continuous records. Stream gaging, abandoned at 
many points in 1916, should be resumed. Ground 
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Drainage Basin Problems and Programs 

water is highly mineralized and, where used, is gener
ally softened. 'Vater supplies and sewer systems are 
lacking for many of the small communities. 

Stre(1m pollutWn is not a serious problem on the 
principal tributaries in this area, but sewage-treat
ment plants are needed for a few communities situated 
on small streams, where nuisances occur. 

A number of places are in need of sewer systems, 
including three large suburbs of Louisville which still 
depend on private septic tanks. Their sewage should 
not, however, be added to that of Louisville until the 
whole can be treated before discharge into the Ohio 
River. 

Distillery waste has caused serious difficulties at 
some places. Although not a direct menace to public 
health, its reduction of available oxygen in the stream 
is damaging to fish life, and' at critical points may 
cause nuisances, including foul odors. Several distil
leries have been ordered to cease operation lmtil a 
suitable method of disposal is provided. Distillery 
waste is used to some extent as cheap fattening food 
for cattle and hogs. The Kentucky State Department 
of Agriculture has made some promising experiments 
with! its use as a fertilizer. Research in this problem 
should be continued. 

The discussion of acid-mine waste and mine sealing 
in the section of this report on the general problems 
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of the basin as a whole applies with special force to 
the headwaters of the Cumberland, Kentucky, and 
Big Sandy Rivers, where the streams are small and 
the mines numerous. 

The only important navigation problem is on the 
Cumberland River. Following the recent provision of 
a full 6-foot channel, traffic between Nashville and the 
mouth has notably increased. A 9-foot channel to 
Nashville, and possibly to Carthage, is now being 
studied by the Corps of Engineers. 

Flood protection requirements and possibilities for 
various streams within the area have been investigated 
and reported on by the Corps of Engineers. Two of the 
fourteen reservoirs authorized by ·the Flood Control 
Act of 19;}6 are situated on the Licking River and will 
provide protection for that valley. Tlus project will 
also reduce flood damages due to Ohio River back
water at points near the mouths of the tributaries. 
Most urban property is, fortunately, located above 
flood levels. An exception is found at several places 
on the Cumberland River, where the average annual 
damage is estimated at $300,000. The cost of reser
voirs adequate to secure proper control appears to be 
excessive. Levee protection was also studied, but the 
cost at most points was found to exceed the value of 
the land. At Middlesboro and Pineville levees have 
been authorized in the Flood Control Act of 1936. 

Big Sandy Project List 

Map 1 key 
no. 

Project Remarks I Estimated cost I 
GROUP B-FOR DEFERRED CONSTRUCTION 

$125.000 I No plans available. 
250,000 Preliminary plans completed. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(') 1 Elkhorn City (8), Greenup (2), lenkins (9), Martin (6), Pikeville (7), Raceland (4), and Worthing-I 
ton (3), Ky.: Sewer system. 

I 

Kentucky Project List 

$800 000 I Plans ready for Elkhorn City and Martin; prelimi-
, nary plans for Pikeville, Raceland, and Worth

ington; others, no plans available. 

Mapl key 
no. 

Project Remarks 1 Estimated cost I 

GROUP B-FOR DEFERRED CONSTRUCTION 

(') Georgetown (6), Hazard (18), Irvine (11), Mount Sterling (10), Nlcholasville (9), Paris (5), and Ver-121 Richmond, Ky.: Filter plant to purify supply from stream of poor quality ---------'---------------1 
sailles (8), Ky.: Sewage-treatment plants and/or outfall sewers and/or sewer systems. 

$120,000 I Plans ready. 
600, 000 Plans partly completed for Hazard, elsewhere plans 

have not been prepared. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(') Augusta (3), Berea (13), Carlisle (4), Eminence (7), Lancaster (14), Manchester (17), and Walton (2), 
Ky.: Sanitary sewer systems. I d I . 

16 Danville Ky' Extension of sewers and a sewage-treatment plant for hea th an to c ean up fiver -___ _ 
1 Erlanger; Ky:, Water-supply system. Now using Covington water but needs own supply ________ _ 

12 Richmond, Ky.: Sewage-treatment plant to remove nwsance from small stream ___________________ _ 
19 Whitesburg, Ky.: Waterworks ______________________________________________ -----------------------

I Map key numbers shown following community name. 

$510,000 No plans available. 

100,000 
90,000 
70,000 
60,000 

Do. 
Preliminary plans. 

Do. 
Do. 
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Green Project List 

Remarks Map/ key 
no. 

Project I Estimated cost I 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTIO~ 

14 Bowling Green, Ky.: Cov.ring of water distribution reservoirs to saf.guard water supply against 
contamination. 

Daviess, Henderson, Hopkins. McLean, Muhlenburg, Ohio; Todd, and Webster Counties, Ky.: 
Drainag. to exterminate mrqUitos and control malaria with Incidental benefits to farm land. 

$44, 000 Plans completed. 

960,000 A 6-year program now being started. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) I Auburn (I5), Brownsville (8), Cave City (13), Hartford (4), Island (5), Leitchfield (3),"and Mun'l $410,000 I 
fordville (9), Ky.: Water supply for communities now depending on individual supplies. . 

11 CambelIsvill., Ky.: Sewer system and sewag .. treatment plant_____________________________________ 150.000 , 

Cav. City, Hartford, Island, and Leitchfi.ld plans 
ready. Other towns have no plans availabl •• 

Preliminary plans and specifications completed. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) I Fordsville (2), Greensburg (10), Greenville (6), Liberty (12), Morgantown (7), TomkinsviIIe (16): I 
Sewer systems. 

$200,000 I No plans available_ 

Cumberland Project List 

Map I k.y 
no. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Pollution stream surv.y and laboratory tests to obtain adequate information of existing and potantiaI 
pollution. Also hydrologic study. 

Caldwell, Christian, Livingston, Lyon, Todd, and Trigg Counties, Ky.: Drainage to exterminate 
mosquit08l1 and control malaria with incidental benefits. 19 Gallatin. Tenn.: Sewers and treatment plant ______________________________________________________ _ 

13 Middlesboro, Ky.: New sewer system for large population without sewers ________________________ _ 
9 Somerset, Ky.: Sewer system and sewag .. treatment plant ________________________________________ _ 

13 Middlesboro, Ky.: Construction of levees to protect property from 1Ioods _________________________ _ 

200,000 

$288,000 

150,000 
120,000 
200,000 
600,000 

!ntensi .... 2-year program, followed by continuing 
annual work. 

A 6-year program now being started. 

Preliminary plans ready. 
Plans ready, need urgent. 

Do. 
Preliminary study and plans completed. Detailed 

plans needed. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) Albany (16), Burnside (10), Evarts (12), Livingston (8), and Whitley (15), Ky.: Water-supply systems_ 
(I) Baxter (24), Erin (18), and Smyrna (26), Tenn.: Water-supply systems _____________________________ _ 

6 Hopkinsville, Ky.: Major ext.nsion of sewer system and addition of s.wage-treatment plant _______ _ 
3 Princeton, Ky.: Sewage plant for compl.te treatment of sewage __ ••• _ •••••• _. __ ._ •• _ •• _____________ _ 

14 Williamsburg, Ky.: Sewage-treatm.nt plant _______________________________________________________ _ 

$500,000 
135, 000 
425,000 
60,000 

100,000 

No plans available. 
Preliminary plans ready. 
Plans completed. 
Preliminary plans ready. 

Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) 

4 
(I) 

Map I I key 
(no. 

29 

(I) 

(I) 
1 

Carthage (25), Celina (21), Hartsville (20), Livingston (22), Monterey (23), and SmithvIlle (27), 
T'mn.: New sew~ systems. Eddyville. Ky.: Sewer system_._. _____________ • __ •• _________ • ___________ • _______ ••• ______________ _ 

Albany (16), BurkesvIlle (17), Cadi. (5), Cumberland (11), Cuttawa (2), Evarts (12), Guthrte (7), 
and Williamsburg (14), Ky.: New sewer systems. 

Lower Ohio Project List 

Project 

$240, 000 Preliminary plans for all except Livingston. 

100.000 No plans available. 
340,000 Preliminary plans for Burkesville: others, no plans. 

I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Ballard, Crittenden, Daviess, Henderson, Hopkins, Livilll!Ston, McCracken, Union, and Webster 
Counties, Ky.: Drainage to exterminate mosqultoos and control malaria with Incidental benefits to 

J~fs'o~(~, Milan (3) and Vevay (5), Ind.: Chlorination, water·plant Improvements, and/or fil· 
tration plants. 

Corydon (14) and Salem (7), Ind.: Complete sewage-treatment plants .... ___________ . _____ • _______ _ 
BatesvIlle, Ind.: Interceptors and complete sewage-treatment plant .. _____________________________ _ 

$640, 000 A 6-year program now being started. 

150,000 Preliminary plans ready. 

:JOO, 000 Plans ready. 
lSO,ooo Preliminary plans ready. 

GROUP B-FOR DEFERRED CONSTRUCTION 

SOO,ooo I No plans available. 
250,000 Preliminary plans ready. 
120,000 Do. 

U I Map key number shown following community name. 
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Mal'l key 
no. 

10 
(I) 

26 
(1) 

(Il 
(I 

Lower Ohio Project List-Continued 

Project I Estimated cost I 
GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Lt'IuisviJIe, Ky.: Channel improvements and filling land along Beargrass Creek for flood protection_ 
Camp Taylor (13), St. Mathews (ll), Strathmore (12), Ky.: Sewer system for each of three impor

tant suburbs of Louisvllle without sewers. Sturgis, Ky.: Water-purification plant. Present supply unsatisfactory ____________________________ _ 
Clay (28), Lebanon (23), LebanOllJunction (24), Shepardsville (20), and Springfield (22), Ky.: Sewer 

systems. " Boonville (17) and Sellersburg (8), Ind.: Sewers and sewage-treatment plants _____________________ _ 
Dale (15) and Elberfeld (16), Ind.: Water·supply systems _________________________________________ _ 

$2, 500, 000 
400,000 

30,000 
300,000 

200,000 
150,000 

I Map key numbers shown following community name. 

National Resources Committee 

Remarks 

No plans 8v'Bilable. 
Preliminary plans. Should be deferred until suit

able sewage treatment is provided. 

~:eN~~a~ail;l~ for Shepardsville, Lebanon; 
others no plans available. 

Plans not ready. 
Do. 
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GREAT LAKES 
(Navigation and International Waters) 

The outstanding project in the international waters 
of the Great Lakes and the St. Lawrence region is the 
proposed improvement \of the St. Lawrence River for 
navigation and power. Preservation of the scenic 
beauty of Niagara Falls is also a matter of interna
tional concern. 

General Description 
The drainage area of the Great Lakes is equal to 

nearly one-tenth of the entire area of the United 
States; 58 percent of it lies in the United States and 
contains about 16,000,000 people. The water surface is 
almost one-third of the total drainage area, and rather 
more than five-eighths of this is on the United States 
side of the international boundary. The Great Lakes 
and the St. Lawrence River form a navigable water 
system extending from the interior of the continent 
to the Atlantic Ocean. The first 115 miles of the St.. 
Lawrence River form the international boundary be
tween the United States and Canada. Navigation uses 
of this great water system far outweigh all others in 
present economic importance. 

In 1892 traffic on the Great Lakes was about 27,000,-
000 tons. It reached 161,000,000 tons in 1929 and 
dropped during the depression to about 100,000,000 
tons. The traffic since that period has been steadily 
increasing 'and by this date has already exceeded the 
depression figure of 100,000,000 tons by over 69,000,000 
tons. The annual saving to commerce on the Great 
Lakes due to navigation improvements exceeds the total 
capital investment made by the Federal Government 
and others in these improvements. There is nothing 
to indicate that this commerce of 100 million tons or 
more per annum will decline in future years. 

The annual freight tonnage on the Canadian St. 
Lawrence canals between 1927 and 1931 ranged from 
8,400,000 tons to about. 6,000,000 tons. The capacity of 
the existing Canadian St. Lawrence canals is about 
9,000,000 tons, which by this time has probably been 
exhausted. 

In spite of the limiting 14-foot draft through the 
Canadian St. Lawrence canals, there exists neverthe
less a small amount of traffic in trans-Atlantic ves
sels between European points and Chicago~ When 
the new WeIland Canal was deepened to provide an 
increased draft from 14 to 25 feet there was an im
mediate increase in its traffic. Traffic along the St. 
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Lawrence canals, now amounting to nearly 9,000,000 
tons er annum, would increase materially after the 
construction of thp. St. Lawrence waterway. 

Recommended Plan 

'An outstanding feature of the proposed improve
ments in this basin is the development of a 27-foot 
channel for ocean-going vessels from tidewater above 
Montreal through the Great Lakes. Incidental to the 
navigation inlprovement, it is proposed to construct 
hydroelectric plants in the international section of the 
St. Lawrence with an installed capacity of 1,640,000 
kilowatts, which, if operated on a 40-percent capacity 
factor, will produce 5,740,000,000 kilowatt-hours 
amiually. 

The general layout and controlling features of this 
project. have been embodied in a proposed treaty be
tween Canada and the United States, ratification of 
which is pending. The project includes construction, 
jointly by the United States and Canada, -of dams and' 
locks in the International Rapids section of the St. Law
rence River, and the construction of locks and dams 
farther downstream by Canada. Supplementing this 
project, provision is made for deepening the connecting 
channels between the Great Lakes from 25- to 27-foot 
depth. 

The total estimated cost to the United States for the 
St. Lawrence waterway and power development below 
Lake Ontario is $265,000,000, based upon a two-stage 
development in the international section. The project 
is here listed for construction when the necessary agree
ment with Canada has been ratified. 

Under the Boundary Water Treaty of 1910, Canada 
may divert the waters of the Niagara River for power 
purposes at a daily average rate not to exceed 36,000 
cubic feet per second, and the United States may divert 
water at a rate not exceeding 20,000 cubic feet per 
second. . 

In an endeavor.to lessen the destructive erosion at 
the scarp of Niagara Falls and to bring about a dis
tribution of the flow more in keeping with the desired 
scenic effects, the International Niagara Board of Con
trol has recommended the construction of certain works 
in the channel of Niagara River above the Falls esti
mated to cost $1,750,000. It appears that a minimum 
flow of 115,000 cubic feet per second is required to 
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maintain the scenic grandeur of the Falls. No in
creased diversions for power above the total treaty 
limit of 56,000 cubic feet per second should be per
mitted until the authorized remedial works have been 
installed and tested. 

Compensating works at the head of the Niagara 
and St. Clair Rivers to restore and maintain the natural 
levels of Lakes Erie, Michigan, and Huron have been 
designed, but construction must await an international 
agreement. 

Navigation and International Waters Project List 

Map I key 
nO. 

Project I Estimated cost I 

GROUP B-FOR DEFERRED CONSTRUCTION 

Niagara River: Compensating works to restore the levels of Lake Erie_ •••.•.•......•.........•.... $700,000 

4 Niagara Falls: Preservation of scenic value and power ............•..•..........•.•••••........•.... 1,875,000 

St. Clair River: Compensating works to restore levels of Lakes Huron and Michigan •........... __ . 

GreatLakes·St. Lawrence Deep Waterway ••.............. ___ . ________ •................. -..•. -----

Including deepening of upper lake channels. navigation canal in internationd rapids section, and 
power installations on American side. 

2,900,000 

2e5, 000, 000 

Remarks 

Thi~ may be undertaken as soon as a suitable agree
ment with the Canadian Government is con
rluded. Approved by International Joint Com· 
mission. 

This may be undertaken as soon as a suitable a~. 
ment with the Canadian Government is con
cluded. 

This may be undertaken as soon as 8 suitable agre&
ment with the Canadian Government is COD
cluded. Approved by International Joint Com· 
mLo::.sion. 

Contingent upon ratifi<'ation of pending Interns
natioDalagreement. 
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1. LAKE SUPERIOR 

In the Duluth-Superior region improvements in 
municipal water supplies and the removal of sewage 
pollution affecting the lake water intakes are immediate 
needs. Sewage-treatment plants should be provided for 
some of the cities. Deeper navigation channels are 
needed in several harbors to facilitate the heavy Great 
Lakes traffic in iron ore and coal. 

General Description 
The land area of the Lake Superior Basin in tha 

United States comprises about 16,700 square miles m 
Minnesota, Wisconsin, and Michigan. The topography 
is generally rough. Along the northwest shore of the 
lake in Minnesota the land rises steeply from the lake 
level of about 600 feet to altitudes of about 1,200 feet 
within a distance of 1 to 4 miles and 1,800 and 1,900 feet 
farther inland. The Wisconsin-Michigan area along 
the southern shore rises less abruptly from the lake but 
the height of the escarpment is about the same. In 
most places the soil is thin. Some of the many water 
falls are of great beauty. 

Practically all of the virgin timber has been cut, but 
the land is still heavily wooded with second growth. 
From Duluth all along the northwestern shore and 
inland from it tlIe basin is generally a wilderness of 
lakes and streams. Improved farm lands cover only 
about one-tenth of the total area. Some lands now 
farmed in Minnesota are unproductive and will prob
ably have to be abandoned. 

The principal rivers of the basin are the Pigeon, 
lying along the international boundary between the 
United States and Canada; the St. Louis, in Minnesota, 
e~ptying into Lake Superior at its extreme western 
end and forming for a short portion of its length the 
boundary between Minnesota and Wisconsin; the Bois 
Brule and Bad Rivers in Wisconsin and the Ontonagon 
Rh'er in Michigan. The largest of these is the St. 
Louis, with a drainage area of about 3,700 square miles. 

The area as a whole is sparsely settled, particularly 
in Minnesota north of Lake Superior. The total popu
lation is about 360,000, with Duluth and Superior as 
the chief centers. 

The mining of iron ore is the principal industry. 
The mines of the Mesabi Range in Minnesota are the 
largest producers in the world; considerable quantities 

ar: also .mined in ~he Gogebic and Penokee Ranges of 
'VlSconslll and MIchigan. Shipment of the ore over 
~he convenient water route has been the principal factor 
III ~he development of the port of Duluth-Superior, 
which handles the laI;gest tonnage of any port on the 
Great Lakes. Copper is also mined in considerable 
quantities. Large amounts of limestone and sandstone 
and some granite are quarried. Lumbering has lost 
much of its importance in recent years, but there is a 
growing pulpwood industry based on second-growth 
timber. 

There are a number of important water-power devel
opments, particularly on the St. Louis River in the 
vicinity of Duluth. The streams afford opportunities 
for many additional developments as the power market 
grows. 

The temperature ranges from 95° above zero to 
50° below. The average annual precipitation ranges 
from 24 inches in the Pi~eon River Basin to 33 inches 
in some portions of the Michigan section. The mean 
annual snowfall is 40 to 80 inches. 

Recommended Plan 
Water supply needs include an additional water sup

ply reservoir for the high level part of Duluth, a water
works for Two Harbors, and an additional storage res
ervoir for the town of Bessemer. Projects in other 
places are listed for future consideration. 

Pollution of Lake Superior affects the water intakes 
of Duluth, Superior, and other municipalities. Sew
age-treatment plants and other sanitary works are rec
ommended for immediate construction at Duluth and 
at Nopeming, a suburb. Sewers are needed at Hibbing, 
Floodwood, Virginia, and Aurora, all in the iron
mining region. Sewage-treatment plants for other mu
nicipalities are listed for construction when plans are 
completed. 

Navigation projects ready for immediate construc
tion include the deepening to 25 feet of the Keeweenaw 
Waterway across the northern peninsula of Michigan, 
connecting Lake Superior and Lake Michigan,. at an 
estimated cost of $1,985.000; and the deepenmg of 
Presque Isle Harbor to 26 and 28 feet, with additional 
breakwater construction, at an estimated cost of $350,-
000 to complete the work now under way. 
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Superior Project List 

Remarks Map/ key 
no. 

ProJect I Estimated cost I 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

! ~~I~i~~ g!~~~l rtEfr1~¥if~~!~~f{~-:-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
19 Bessemer, Mich.: Additional water supply ________________________________________________________ _ 
7 Nopeming, Minn.: Sewage treatment plant _______________________________________________________ _ 

23 Keweenaw Water Way, Mich.: Deepening waterway to 25 feet ____________________________________ _ 

! ~;:,~oJ~o~~~i::~~~w._rs~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::: 
~ IJl~~;::!: ~i~~::: ~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 5 Two Harbors, Minn.: Waterworks ________________________________________________________________ _ 

26 Presque Isle, Mich.: Deepen harbor supplemented by breakwater _______________________ , _________ _ 

$161,000 
1,166,000 

26,000 
194,000 
124,000 
27,000 

1,985,000 
61,000 
24,000 
14,000 
7,000 

111,000 
350,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) 
(I) 

(I) 

(I) 
18 
22 
27 

Hurley (15), Mellen (14), and Washburn (11), Wis.: Water supply systems ________________________ _ 
Ashland (13), Bayfield (10), Hurley (15), Mellen (14), Montreal (16), Pence (17), and Superior (8), 

Wis.; Sault Ste. Marie (30), Mich.; and Washburn (lll, Wis.: Sewage treatment plants. 
Calument (24), Houghton (22), Ironwood (18), L'Anse (25), Marquette (27), MuniSing (28), New

berry (29), Ontonagon (21), and Wakefield (20), Mich.: Sewers and sewage treatment plants. 

$85,000 
1,105,000 

1,050,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Barksdale (12) and Iron River (9), Wis.: Sewage treatment plants _______________________________ _ 

fi~~:~t'o'!;,~f~::~2~~0:.:'~;r;~~~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Marquette, Mich.: Improvement to water supply _________________________________________________ _ 

$20,000 
15,000 
10,000 

100,000 

I Map key number shown following community name. 

Ready for construction. 
Do. 

Plans completed. 
Do. 
Do. 

Under construction. Sum needed to complete. 

Plans completed. 
Sum needed to complete. Authorized by Congress. 

Plans completed. 

.. , 



2. LAKE MICHIGAN 

An outstanding problem of the Lake Michigan Basin 
is the pollution of water supplies, especially at the 
south end of the lake where more than 4,000,000 people 
depend upon the lake for water. The solution is to 
provide adequate treatment for all sewage entering 
Lake Michigan from the Indiana cities, and to 
prevent the reversal of flow by floodwaters in the 
Calumet River, which receives the sewage effluent and 
sometimes discharges it into Lake Michigan ins~ of 
into the Chicago Sanitary Canal. A similar reversal 
of flow in the Chicago River will be prevented by the 
lock now under construction near its mouth in Chicago 
Harbor. 

The second problem of the basin is the construction 
of suitable filter plants for communities whose water is 
polluted by raw or treated sewage discharged into the 
lake or into streams above them. 

A third problem is the improvement of navigation 
Ly deepening and enlarging the harbors to care for the 
heavy water-borne traffic and by the provision of har
bors of refuge, advantageously located. 

General Description 
The Lake Michigan Basin is about 384 miles long 

and averages 180 miles wide. The total are.a is about 
69,000 square miles, including 22,400 square miles of 
water surface in Lake Michigan itself. 

The average annual temper.ature ranges from 41° to 
49°. The maximum is 105°, and the minimum 36° 
below zero. The average annual precipitation is 29.5 
to 33.2 inches, with snowfall of 53 to 58 inches. 

The population in 1930 was about 7,350,000, including 
the metropolitan section at the southern end of the 
lake with some 4,000,000 people. The northern parts 
of the basin are sparsely settled. The principal cities 
are Chicago with 3,376,438 in 1930, Milwaukee with 
578,249, and Grand Rapids with 168,592. There are 13 
other cities with popUlations of more than 40,000 each. 

Agriculture is important in the middle and southern 
parts of the basin. In the peninsula between Green Bay 
and Lake Michigan and on the east shore of the lake 
the climate is suitable for fruit growing, and valuable 
fruit crops are produced. Commercial fishing on Lake 
Michigan is an· ex;tensive activity. Iron ore is mined 
in the Menominee Basin in the Upper Peninsula of 
Michigan, and oil is produced in the Muskegon Basin. 
Lumbering is still carried on but is not nearly as im
portant as formerly. 

Chicago, Milwaukee, and other cities are centers for 
the manufacture of a wide variety of products. The 

96428-37-11 

industrial importance of the region will probably in
crease. There are two general types of lake com
merce-the cross-lake car ferries carrying more than 
3,000,000 tons a year of coal and general merchandise, 
and the north-and-south traffic in iron ore, coal, lime
stone, grain, and general merchandise amounting to 
more than 24,000,000 tons a year. 

Important to the heavy shipping on Lake Michigan 
are the many improved harbors, the Sturgeon Bay 
Canal, the upper end of the Chicago Sanitary District 
Canal, the Sag Canal, the Calumet River, and the In
diana Harbor Canal. 

Plans have been made to improve Chicago Harbor 
so that lake vessels ultimately will not have to use the 
Chicago River. Much of the traffic now using Chicago 
Harbor would be diverted to the proposed Illiana Har
bor providing transfers of cargo from ship to shore or 
from ship to barge for the most direct transport through 
the Illinois waterway. The industrial harbor at Lake 
Calumet can also prO\:ide facilities for transfer from 
ship to barge or from ship or barge to shore. Increasing 
traffic on the Illinois waterway will make necessary 
improved terminal facilities at or near the Chicago city 
Limits in the main canal. 

There are large areas suitable to fishing and hunting, 
especially in the northern peninsula of Michigan and 
the northern part of 'Visconsin. Excellent recreational 
beaches are provided near the cities on the lake. 

Underground' water is available throughout the re
gion. All of the cities on the lake shore use lake water 
and most of them discharge sewage into the same body 
of water. 

Recommended Plan 
A large number of projects involving the use of 

water are listed for construction in this basin. Some 
are in the line of normal natural progress due to the 
growth of population and in good time can be carried 
through to completion. Others, however, affect the 
public health and are in the nature of vital remedial 
measures justifying the earliest possible action. These 
remedial measures involve sewage and pollution. 

Sewage and pollution problems were most acute ill 
the concentration of population at the southern end of 
Lake Michigan until the construction of the Chicago 
Draina!!ll Canal, which immediately diverted the sew
age of tllese millions of people from Lake Michigan to 
the Illinois River. Because of the reduction that was 
ordered by the Supreme Court in the amount of water 
diversion, the sanitary district must presently com-
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Drainage Basin Problems and Programs 251. 
plete facilities for adequate treatment. Thus, so far 
as this area is concerned, the situation in the Des 
Plaines and Illinois Rivers will be satisfactory. 

Michigan at times of high water in the Grand Calumet 
River. 

In 1900, when the Chicago sewage was diverted from 
lake water supply, the cities along the Indiana shore 
of l:~ke Michigan were very s.~nall-Hammond, 5,428; 
WhItmg, 1,408; and East ChIcago, 1,255. Gary did 
not exist. In 1930 the population of these Indiana 
cities was over 230,000, 01' about 25 percent as large as 
that of Chicago at the time the plans for the drainage 
canal were started. The raw sewage of these Indiana 
cities now flows into the Grand Calumet RiYer and 
thence into Lake Michigan at Indiana Harbor and at 
Calumet Harbor, except for a small diversion from the 
Little Calumet to the Chicago Drainage Canal in the 
Calumet-Sag Channel. 

Sewage-treatment plants or other works are recom
men~ed in the project list at many other cities for im
medIate or later construction, according to the urgency 
of the need. 

Flood control investigations are listed to determine 
the proper corrective measures on the Grand River in 
Michigan and the Milwaukee River in Wisconsin. 
Heservoir dams and channel changes are needed for 
flood control on the east and west branches of the Fond 
du Lac River to protect the city of Fond du Lac Wis. 

Navigation improvements are advisable to ser~e the 
heavy traffic in various ports and channels and also to 
provide harbors of refuge. Their navigable capacities 
should be maintained or increased as traffic demands. 

The northwestern section of Indiana possesses so 
many natural advantages for steel making that the 
population wiII probably continue to increase. The 
Indiana cities have long had plans and estimates for 
sewage treatment works to remedy their intolerable 
pollution of drinking water for themselves 'and the 
south intake of Chic,ago. Immediate construction is 
recommended for these projects. 

lVater sup ply extensions or improvements are needed 
at many places. A large project is recommended for 
Chicago, which uses Lake Michigan water. 

Treatment of Indiana sewage will not· wholly safe
guard the Chicago intake. The treated effiuent may 
still be a minor health menace. Chicago has complet'~ 
plans and authorization for building a full-sized filtra
tion plant for the south intake based on the results of 
operating an experimental plant for several years. 

The addition of a guard gate in the Indiana Harbor 
Canal where it joins the Grand Calumet River will 
prevent pollution from being carried into Lake 

This project should go forward at once. . 
A wildlife refuge in the Seney 1\1arsh is now beiuO' 

constructed by the Biological Survey. "' 

Lake Michigan Project List 

Mal'/ key 
no. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

1.02 Chicago Sanitary District, m.: Completion of sewage treatment construction program- ___________ _ 

65 
68 

103 
102 
107 
107 
108 
110 
88 
88 
88 

102 
102 
102 
102 
102 
102 
102 
102 
104 
106 
68 
75 
67 
56 
40 
68 

~~~ii~it~!i;iil~a{~$~~!L~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
t'~th Bend, Ind.: Interceptors and sewage treatment planL-------------------------------------
E&haWBka, Ind.: Interceptors and sewage treatment plant---------------------------------------
K hart, Ind.: Interceptors and sewage treatment planL------------------------.----------------
S endallville, ~nd.: Inter<:"ptors and sewage treatment plant---------------------------------------

t. Joseph, Mlch_: AddItIOnal sewage treatment plant------------------------------------------- _ Benton Harbor, Mich.: Additional sewage treatment ___________________________________________ :_: 
Racine, Wis.: Primary sewage treatment plant----------------------------------------------------
:hiting, Ind.: Interceptors and sewage treatment plan!------------------------------------------
E ammond, Ind.: Interceptors and sewage treatment plant-----------------------------------------

G:;~~~~~~~~p~~::.:st:!.~::':t':;:~";:~;~t-~~-~~~::::::::::::::::::::::::::::::::::::: 
Hobart, Ind.: Interceptors and sewage treatment plant-------------------:------------------------
East Gary, Ind.: Sewers and sewage treatment plant----------------------------------------------
Griffith, Ind.: Sewers and sewage treatment plant--------------------------------------------------
H~hland, Ind.' Sewers and sewage treatment plant----___________________________________________ _ 
Va paraiso, Ind.: Interceptors and sewage treatment plant----------------------------------------
Michi'ie!:n CitYk 

Ind.: Additions to sewers and sewage treatment plant----------------------------
South ilwau ee, Wis.: Primary sewage treatment plant-----------------------------------------
Lansing, Mich_: Sewage treatment plant----------------------------------------------------------
Grand Haven, Mich.: Intercetors and sewage treatment plan!..-------------------------·-----------Sheboygan Falls, Wis.: Complete sewage treatment plant ________________________________________ __ 
Omro, Wis.: Sewer system and primary sewage treatment plant------------------------------------Milwankee Harbor, Wis.: Deepening to 21 feet ____________________________________________________ _ 

102 Calomet Harbor, Ind.: Breakwaterlonstrncyion and dredging _____________________ -------------. ----

46 Manitowoc Harbor, Wis.: Deepen and widen channelin harbor ___________________________________ _ 

102 Indiana Harbor. Ind.: Widening and deepening, Indiana Harbor Canal ___________________________ _ 

27 Kewaunee Harbor, Wis.: Deepening harbor to 20 and 22 feet ________________________________ , ____ __ 

13 Menominee River and Harbor, Mich. and Wis.: Deepening to 21 teet ____________________________ __ 
12 Sturgeon Bay and LBke Michigan: Wisconsin ship channel, deepen and widen ____________________ _ 

$40, 940, 000 

$40,000 
5,000 

45,000 
20, 392, 000 
3,000,000 

974,000 
1, 000, 000 

70,000 
200,000 
180,000 
450,000 
335,000 

2,950,000 
1,330,000 
2,300,000 

90,000 
60,000 
29,000 
30,000 

126, 000 
145,000 
66,000 

900,000 
200,000 
73,000 
75,000 
50,000 

890, 000 

77,000 

240.000 

60,000 

83,000 
1,126,000 

uc~i!"rfd~~~~tion. Work pursuant to Supreme 

Specifir reference to Lansing and Grand Rapids. 

Preliminary report mad •. 
Preliminary reports made. 

To prevent pollntion of LBke Michigan. 

Plans completed. 
Plans heing made. 
Plans completed. 

Do_ 
Do. 

Under construction. Cost gh'en Is tor next 2 years. 
Additional needed to complete, $75,000. Au
thorized by Congres •. 

Under construction. Cost given is ror nE'xt 2 years. 
Additional needed to complete, $1,735,000. Au
thorized by Congress_ 

Cost given is tor first 2 years. Additional needed 
to complete, $68,000. Authori .. d by Congress. 

Cost given is for first 2 years. Additional needed 
to complete. $493,500. Authorized by Congress. 

Cost given is for first 2 years. Additional needed 
to complete, $224,000. Anthorl .. d by Congress. 

Authori .. d by Congress. 
Cost given Is for first 2 years_ Additional needed 

to complete, $"..50,000. 
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Lake Michigan Project List-Continued 
---,---------_._----

r:·"J'1 no. 
ProJeet I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

65 
47 
60 
26 
87 

88 
46 

102 

Shehoygan Harbor, Wis.: Deepen and widen entrence channeL_. __ . __ .. _. ___ • ____________________ _ 
Two Rivers Barbor, ~Is.: Deep.n channel and inner hasin ___ • _______________________________ ._. __ 
Muskegon Harbor, Mich.: R.pair r.vetment _________________________ , ___________________________ _ 
Manistee Harbor, Mich.: Dredging harhor 21 and 23 teet __________________________________________ _ 
South Haven, Mich.: Deep~lng to 21 feet ________________________________________________________ _ 

~o~~~:::~m~r~~r:.PI~~~~:fie~t-~~!:~~~~~:~~~:~:~:~:::~::~~~:~~:~::~::::::~:::~:~~::~:::~ 

45,000 
30,000 
28.000 
60,000 
25,000 

75,000 
115,000 

1,240. 000 

Authorized hy Congress. 
Do. 

Cost given Is for first 2 years. Additional needed 
to complete, $32,000. 

OROUP B-FOR DEFERRED CONSTRUCTION 

56 

24 
67 
28 

102 

102 

68 
46 
8 

69 

~:! 
55 
71 
83 

(I) 

(I) 

(I) 

42 
29 

(II 

4~ 
68 
69 
55 
14 
68 

<I) 
1 

(I) 
98 

Fond du Lac County, Wis.: Reservoir dams, etc __________________________________________________ _ 

~~~~~f~~~~~::.~:~'Ui~~~~S~~8ch":!;;eiio-liiieei--~======================================= 
g,r3:'an,:~~r~;:·b~~?~~3.~u6~~~fruc~i~;~I":tg~:~-giite-across-i:nciiana-HarbOr-Canai-wliere-it-

loins the Orend Calum.t River. 
Orand Calumet River,Ul. and Ind.: Extension ot Ulinais Waterway System through Orand Calu-

met River to Oary. 
Milwaukee, Wis.: Addition to sewage treatment plant---------------------------------------------

~:~~\':,:'~i1';:s~~~~,r~.r;~~ =~~ea,adpr..~~-~~-~-~~~~~~~~~~~==::=:=:==:===:=::=~:~::::::~~: 
~~~"W~h'i~:~:(~jll:n~~~r'fIN!al~i:-wis.-:i:ilterooiiiii .. ·s:-.. wers-a,;,isewagetreaiiiieilt"piants:: 
Cudahy (68) Neenah (42). Pert Washington (59) and Two Rivers (47), Wis.: Water treatment plants-

~~~':rr..';;i~,i'k.l:i:h~~i~~':~~~:;:'!~~~":::;:~E~~~nt:::::::::::::::::::::=::::::::::::::::=:== 
f&r.:::a<m', ~'I~~nS(:i,g~~:':.:::e(9~r.I'g':iiie;.viii,;(94i:-const8iitine-(95)~-iiiiwagjac-(ii7):-Eaton-

Rapids (7n, Frankfort (24), Hart (54), Ionia (64), Kalkaska (9), I.ake Odessa (72), Lawton (90), 

tllin~~t.rz~~n~(~~~~~c~~'i~~J,~~: ;;~:!,~~"J'~~~;)~ ~r::,r:pllng?), White Gloud 
Berlin (39), Chilton (45), Fond du Lac (56), Hortonville (43), ~imherlY (<<y, Montello (36), New 

London (32), North Fond du Lac (56), Princeton (37), Sturgeon Bay (12), and Waupaca (34), Wis.: 
Sewage treatment plants. 

Big Rapids (50), Cassopolis (96), Coldwater (92), Coopersville (66), East Lansing (75), Fennville 
(85), Orend Ledge (75), Hartford (89), Marshall (SO), Mason (76), Olivet (81), Plainwell (83), 
Portland (73), Sheridan (61), Saugatuck (86), Shelby (53) and Three Oaks (99), Mich.: Sewage 
treatment plants. 

Chesterton (105), Legrenge (Ul9), Ligonier (111), and Syracuse (112), Ind.: Intercepters, sewers, 
and sewage treatm.nt plants. Neenah, Wis.: Sewage treatment plant----- _______________________________________________________ _ 

DePere, Wis.: Interceptors, sewers. Rod sewage-treatment plsDt __________________________________ _ 
Ashley (62), East Grend Rapids (71), I.udington (48), and Manistee (26), Micb.: Water supplies, 

M~~1~~~~~,aW\;~w..:~~~inent plant.---.------------.-------------------------------________ _ Racine, Wis.: Wate .... treatment plant _____________________________________________________________ _ 
Kenosha, Wis.: Wate .... treatment plant.------------------------------------------------- _________ _ 

~:~~!~\~!~;:~':!~r;~~~~'i'JJi!~g~saiici-imiiroveiiients::==:===:::=:::::===:::::=::=::=:::::: 
Milwaukee, Wis.: Wat.r-treatment plant------------------------------------------------- ________ _ 
DePere (29), Oconto em, and Sturtevant (68), Wis.: Water supplies, additions and improvements--Negaunee, Mich.: 'V8ter supply, additions and improvements. ___________________________________ _ 
Escanaha (5) and Gladstone (6), Mich.: Wate .... treatment plants __________________________________ _ 
Niles, Mich.: Interceptors and sewage-treatment plant---------------------------------------------

186,000 Flood control on East and West branches of Fond 
du Lac River. 

69,000 
25,000 
27,000 Recommended, Rivers and Harbors Committee. 

15o,fOO 

500,000 

8,670,000 
690, 000 

60,000 
1,250,000 

397,000 
498,000 
685,000 
725,000 
480, 000 

1,152, 000 

696,oro 

1,019,000 

287,000 

227,000 
367,000 
198,000 

482,000 
1,000,000 

750,000 
600,000 
210,000 

5,'/llO,OOO 
207,000 
240,000 
112,000 
370,000 

OROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(II) 

56 
100 
102 
<I) 

38 
47 
OS 
68 

(I) 
82 

102 
102 
106 
(I) 

70 
71 
49 

(I) 

(I) 

(I) 

17 
(I) 
(I) 

Alloue. Township and Ashwaufenen Township, Brown County, Wis.: Laterel and intercepting 
sewers. 

Fond du Lac, Wis.: Water-soft.ning plant------------------------.------------------------. ______ _ Waukegan, Ill.: Dredging harhor to authorized dimensions _______________________________________ _ 
Chicago, Ill.: Addition to wate .... pumping st~tion _________________________________________________ _ 
Midlothian (102) and Oaklawn (102), Ill.: Mancelona (9), and Manton (25), Mich.; Montsna and 

Wrightstown Township (30), and Crendon (3), Wis.: Sewer systems and sewage-treatment plants. 
Ripon, Wis.: Secondary sewage-treatment plant-----.--------------------------------------------
Two Rivers, Wis.: Interceptors and primary sewage treatment plant.-----------------------------
MilWAukee, Wis.: Extension of waterworks systeIIL~ ______ .---------------------_- ___ -_-------------
Milw8Uk~, Wis.: Extension 01 sewer system into suburban areas. ________________________________ _ 
Benton Barbor (88) and St. Joseph (88), Mich.: Additions to water·treatment plants- ____________ _ 
Rattle Creek, Mich.: Additions t.o water supply; new wells _______________________________________ _ 

~:..';~I':,~~; \~~i:e;y::[;!~~~t~:~~ ~!~~t:~::= =:=~:~ =:: =:: ==:: = =: = = = = =::: = = = == =: =: = =:= = = == = ==: ====== 
MichigRn City, Ind.: Water-treatment plant--------------------------------------------------___ _ 
Jackson (78) and Lansing (75), Mich.: Wate .... soft.ning plants-------------------------------------. Holland, Mich.: Dredging Holland Harhor to 21 and 23 feet. __ • __________________________________ _ 
Orand RBpids, Mich.: Improvements in filtration plant, reservoir, ROrl ex~osions to mains _______ _ 
Lake County, Mich.: Bank protection of the Pere Marquette River for erosion controL __________ _ 
B.ulah (II), Cal.donia (71), Elsie (74), Gress Lake (78), TIillsdale (91), Hubbardstown (63), Hud-

sonville (70), and Williamson (75), Mich.; and Combined Locks (44), Cranden (3), Montello (36), 
and Wright.town (30), Wis.: Waterworks .y.tems. 

BI.ue Island (H12), !D.; Frankfort (24) and Zeeland (70), Mich.; and Florence (2), Wis.; Waterworks 
lmprovem~nt. 

Deerfield (101), Flossmoor (102), Lan.ing (75), South Chicago (75), and Thornton (102), TIl.; 
Manistique (7) and South Haven (87), Mich.; and Algona (23), Kewaskum (57), and Kewaunee 
(Zl), Wis.: Interceptors, sew8~e-trefttment plants, and extensions. Oconto, Wi •. : Primary sewage-treatment plant. ___________________________________ • ______________ _ 

Clintonville (21) and Shawano (19), Wis.: Primary sewage-treatment plants ______ . _________ . _____ _ 
Florence (2), lola (33), Marion (20), Niagara (4), Oconto Fall. (18), Peshtigo (16), Pound (15), Pu-

laski (22), and Weyauw.ga (35), Wis.: Sewage-treatment plants. .:-
12 Sturg.on Bay, Wis.: S.wage-treatment plant.------------------------.--.--------------------- ___ . 68 Lake, Wis.: Storm sewers to reli.ve fiood conditions ________________________ ..... _________________ .. 
41 Oshkosh, Wis.: Extensions t.o sewer system ________ • ___________________________ .~. ________ • _______ _ 
71 Orand Rapids, township, Mich.: Int.rcepting sewers to connect to Orand Rapids sewers _________ _ 

I Map key numb.r shown following community name. 

$420,000 

390,000 
25,000 Authorized hy Congress. 

1,222,000 
326,000 

1.';0,000 
350,000 
500,000 

1,000,000 
295,000 
900,000 
650,000 

1,000,000 
280,000 
750,000 
125,000 
650,000 

10,000 
406,000 

209,000 

484,000 

125,000 
215,000 
345,000 

150,000 
143,000 
100,000 
60,000 



3. HURON 

In the productive southern end of the Huron Basin 
many new or improved water-supply and sewage
treatment plants are essential projects. Flood-damage 
liability of the Saginaw and tributaries warrant care
ful investigation. In the forested and sparsely settled 
area north of Saginaw Bay wildlife preservation and 
the control of many lakes and streams as State parks 
are desirable. The summer resorts of Michigan are a 
valuable asset to the State; the submarginal lands 
should be developed by conserving the natural and the 
wild. 

General Description 

The Lake Huron Basin is an area of about 18,340 
square miles in Michigan along Lake Huron and Sagi
naw Bay. The region is drained mainly by the She
boygan River at the north, the Thlmder Bay River, 
Au Sable River, and the Saginaw River at the south. 
From 10 to 25 percent of the area of the tributary 
basins is in swamps or marshes. The Saginaw Valley 
is a growing industrial district which includes the cities 
of Flint, Saginaw, and Bay City, with a total popula
tion of some 600,000. Improved farm land comprises 
nearly 70 percent of the Saginaw Basin. All of the 
upper part of the region is sparsely settled, with its 
population concentrated mostly in· the cities of· She
boygan and Alpena. Agriculture in the northern sec
tion is not important; most of the land is relatively 
poor. Lumbering is not now important. There are 
five State forests and two game refuges within the 
Cheboygan and Thunder Bay River Basins. There will 
always remain a large area of wild land. Boating, 
hunting, and recreation are of growing significance. 

The mean annual temperature ranges from about 
42° in the north to 47° in the Saginaw River Basin. 
The annual precipitation is 27 to 30 inches, snowfall 
40 inches in the south to 65 inches in the north. 

Underground water supplies are of adequate quantity 
and generally satisfactory quality, except ,as to hard
ness, which ranges from 195 to 530 parts per million. 
Studies of the underground water resources are beinO' 
made. b 

A number of towns hilVe underground water supplies 
from glacial drift. Alpena (population 12,166) and 
Hillman (popUlation 289) take their water from 
Thunder Bay, which is subject to pollution. Three 
small towns get water from the Au Sable River. 

Recommended Plan 

1Vate}' supply treatment, for hardness, is needed at 
Flint. New sources of supply or treatment are needed 
at St. Charles, Davison, and Bay City. 

Industrial waste control or a new source of water 
supply should be provided at Saginaw, and investiga
tion is recommended to determine the best procedure. 
Smaller projects for new water supply or treatment 
will be wanted in the future at some 20 other towns. 

Michigan is active in preventing stream pollution. 
The Saginaw River Basin is noteworthy because of the 
eomparatively extensive treatment of the sewage dis
charged into surface waters. 'Vith an average density 
of population of 56 per square mile, 42 percent of the 
sewage· is given primary treatment and 2 percent 
secondary treatment. 

Eighteen municipal sewage treatment plants are pro
posed for this basin. Establishment of legislative anu 
administrative machinery is essential to permit proper 
regulation and disposal of chemical-plant, beet-sugar
plant, and oil-field wastes. The Saginaw Valley Com
mission is now making an extensive engineering 
investigation. 

Flood control studies are needed to determine the 
possibilities of flood remedial works in the built-up 
basins of the Saginaw and Sebewaing Rivers. 
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Huron Project List 

Remarks 
Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

11 Saginaw and Sebewaing Rivers: Flood·controlstudies ...•................ _ ........... _ .. _ ......... . $45.000 

10.000 
500.000 
73.000 
50.000 
25.000 

GROUP B-FOR DEFERRED CONSTRUCTION 

27 
2 

18 
12 

(.) 

(.) 
(.) 

Flint. Mich.: New sewage-treatment plant enlargement ...•.... · .... ······•· ......... -..... -....... 1 
Alp~na. Mi~h.: Sewage-treatment plant ................••••.........•................ _ ....... __ .. _. 
SaglD8w, Mich.: Interceptors and sewage-treatment plant~ ________________________________________ _ 
Bay 9ty. Mich.: Sewage·treatment J>lant. .......................................... _ ............ . 
Grayling (4). and Roscommon (5). Mich.: Sewage·treatment plant§ ••. _ .... _ •..•................... 

Sehewaing (8). and West Branch (6). Mich.: Sewage·treatment plants ...............•.•........•.. 
Corunna (33), Fenton (36). Holly (37). Ithaca (16). Lapeer (29), Marlett. (24). Montrose (25). St. 

Louis (15). and V8SS8r (21), Mich.: ;:;ewage·treatment plants. 

$285.000 
80.000 

2.000.000 
850.000 

64.000 

80.000 
285.000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(.) 

(.) 

~~:~:::3g~lli4~~~nS(::i$::'~:fm~.Pir~iiiDg·{26)~·Grandiiiaii;,·{iO)~B:8rriSoI.-(i)~B:;;iiy·iiiC 
Lapeer (29). Linden (35). Montrose (25), Saginaw (18), and Vernon (32), Mich.: New water sup· 
plies or treatment plants. 

Akron (10), Fair Grove (20), Harrisville (I!>, Lexingto,?- (28) Midland (13), Port Sanilac (22), Union· 
ville (9), and West Branch (6), MlCh.: .. aler supphes. 

I Map key number shown following community name. 

$100.000 
486.000 

315.000 

To determine the imminence of flood hazards and 
best method and cost of abatement, with special 
reference to Saginaw, Bay City, Sebewaing 
River, and Sabewaing Village. 

Preliminary studies have been undertaken. 
Plans being prepared. 
Plans completed. 

Do. 
Do. 

Plans not available. 
Preliminary estimate. 
Plans not available. 
Roscommon: Preliminary plaos complete. Gray

ling; Plaos Dot available. 
Plans not available. 
Plans completed for St. Louis. Preliminary plans 

completed for Vassar and Corunna. Plans not 
available for Fenton, Ithaca, Holly, Marlette,and 
Montrose. 



4. 

Adequate and safe water supply is of immediate 
importance among the needs of the Lake Erie Basin. 
The problem of adequate water supply in this densely 
populated area involves th!\ proper control of domestic 
sewage and industrial waste to avoid contaminating 
the sources. Of somewhat lesser immediate importance, 
but nevertheless of great social and economic value, is 
the abatement of pollution in streams and lakes. Prob
lems and works relating to navigation rank high in 
economic importance; Lake Erie carries the heaviest 
traffic of all the Great Lakes. 

General Description 
The Lake Erie drainage basin includes parts of fiye 

States-New York, Pennsyh·ania, Ohio, Indiana, and 
Michigan. Most of the area is in Ohio. The principal 
river basins are the Maumee, Clinton, Rouge, Raisin, 
Huron, Cuyahoga, Sandusky, Grand, Buffalo, and 
Tonawonda. Their general natural features are much 
alike. The streams, with the exception of the Maumee, 
are mostly small and their courses irregular. The eleva
tion above the lake level is, in general, not over 20 to 40 
feet. The average annual temperature ranges from 
44° to 50°, and the average annual rainfall is about 
35 inches. 

The nature of its soil, topography, and rainfall have 
helped to make the Lake Erie Basin a rich agricultural 
area. Manufacturing industries, nevertheless, outrank 
agriculture in importance. 

The proportion of improved farm lands ranges from 
about 24 percent in the Grand River Basin to more than 
60 percent in the vicinity of Detroit, the general aver
age being about 48 percent. Pasture lands cover from 
18 to 25 percent; timberlands only 10 to 15 percent. 
There are many small lakes available for recreation 
purposes in the Michigan section. The shores of Lake 
Erie and the adjacent woodlands are also a valuable 
recreational asset. 

All of the larger cities in the basin except Toledo 
now use lake water for municipal supplies. Almost 
all of the other cities and villages use underground 
water sources. The underground water supply is ade
quate but usually needs treatment for softening and 
removing iron. The surface water supply usually re
quires treatment to free it from pollution. 

The basin has a population of about 6,000,000 people. 
The area is predominantly urban, including such large 
cities as Detroit, Cleveland, Buffalo, Toledo, Akron, 
and many important smaller communities. More than 
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65 percent of the total population liYe in towns of 2,500 
and over. 

The cities of Detroit, Toledo, Cleveland, and Buffalo, 
all in this basin, are among the principal ports for the 
huge water traffic on the Great Lakes. 

Recommended Plan 

Municipal 10ater 8upplie8 call for a number of im
portant projects for additional or improved facilities 
in this basin. The water supply at Toledo, Ohio, now 
taken from the Maumee River, is not satisfactory or 

. 8odequate. The city should have a supply from Lake 
Erie, which involves the construction of extensive in
take works. Cleveland, Ohio, needs an extension to its 
Lake Erie intake works at Nottingham to supplement 
the present water supply. Lakewood, Ohio, should 
have additional waterworks. Akron, Ohio, has ready 
a project for construction of a reservoir for additional 
industrial supply; water from this source will be used 
without treatment for industrial purposes only. 
Adrian, Ann Arbor, and Pontiac, Mich., and numerous 
smaller towns also have projects for additional water 
supply or treatment. 

Pollution problems, closely allied with those of water 
supply, make desirable a number of projects of almost 
equal urgency to remove contamination affecting or 
threatening to affect municipal water supplies. Chief 
of these is the project for Detroit and environs involv
ing about $14,000,000. Detroit and other cities in'Vayne 
County, Mich., as well as a number of smaller towns 
below Detroit, derive their water from the Detroit River 
and also discharge their untreated sewage into it. If 
uncorrected, the situation may in the future invoh·e a 
question of pollution of international boundary waters. 
Construction of two sewage-treatment plants at a cost 
of about $4,000,000 should proceed at once. Some 
$10,000,000 worth of intercepting sewers to the treat
ment plants and along ,the Detroit River have been 
carefully studied, but construction may involve some 
delay pending decision· as to the program of work 
between Detroit and the outlying municipalities. 

-Cleveland, Ohio, has long suffered by sewage con
tamination of its Lake Erie intake. The city has al
ready done considerable sanitary work to lessen this 
evil and has recently arranged to build an additional 
Rewage-treatment plant at a cost of about $600,000. 
Many other towns need or will soon need sewage-treat
ment plants to prevent objectionable or dangerous 
stream pollution. 
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Navigation improvements for the heavy traffic of the 
Lake Erie ports include mainly the deepening of chan
nels and harbors to accommodate lake vessels. Projects 
for such work are listed for Ashtabula, Lorain, Con
neaut, Fairport, and Huron, Ohio; Tonawanda and 
Buffalo, N. Y.; and Erie, Pa. Projects for the im
provement of the Detroit and St. Clair Rivers are in
cluded under "Navigation and International ·Waters." 

For many years studies and surveys have been made 
for a barge canal connecting Lake Erie with the Ohio 

River. An enormous tonnage of iron ore brought to 
Lake Erie ports is destined for Pittsburgh and other 
points on the Ohio River. There is likewise a very 
large traffic in coal from the Ohio River and tribu
taries to Lake Erie points for shipment to other Great 
Lakes ports. Several routes for such a canal have been 
proposed ranging in cost from about $86,000,000 to 
about $163,000,000. The entire matter is now under 
review by the Corps of ·Engineers. 

Erie Project List 

Remarks 
Map/ key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONTRUCTION 

21 Clinton, Huron, Raisin, and Rouge Rivers, Mich.: Flood-control studies __________________________ , 
86 Lake Erie-Ohio River Canal through Youngstown, Ohio, via Mahoning and Beaver Run ________ _ 

39 
24 

(I) 
99 
48 
96 
94 
91 

102 Bu1Ialo Harbor, N. Y.: Construction or breakwater and deepening cbannels ______________________ _ 
77 Lakewood, Obio: Waterworks ____________________________________________________________________ _ 

e !~:1:a~:~w~r:~Jf.~;_;~:~~~;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
H f~~ll~t~i~~~~~~~~I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~m~~~~ 96 Erie Harbor, Pa.: Deepening cbannels to 21 and 25 reeL __________________________________________ _ 

103 Black Rock Cbanneland Tonawanda Harbor, N. Y.: Deepening and widening channels _________ _ 

~ 8~~:::~~: :1;:: g~~; j>l~:l~:~? =~ii_ __ -::::::::::::::::::::::::::::::::::::::::::::::::::: 
73 Lorain Harbor, Ohio: Deepening cbannels to 25 and 26 reet and widening 2 river bends ____________ _ 

92 Conneaut Harber, Ohio: Deepening harbor _______________________________________________________ _ 

24 Rouge River, Mich.: Deepening channels to 18, 21, and 25 reet ____________________________________ _ 

$5,000 
50,000 

7,654,000 
4,000,000 

518,000 
122,000 

5,000,000 
787,000 
20,000 

360,000 

1,081,000 

1,629,000 
454,000 
50,000 
10,000 
45,000 
44,000 

212,000 
156,000 
164,000 
375,000 

225,000 
173,000 
749,000 
950,000 

1,104,000 

228,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

38 
89 
78 

(1) 

Monroe, Mich: Harber improvement _______________________________________________________________________ _ 
Fairport Harbor, Ohio: Deepening channels, constructing bulkhead and extending breekwater __________ • ___ _ 
Cleveland, Obio: Supplementary water supply _____________________________________________________________ _ 
Adrian (36), Birmingbam (22), Northville (19), Plymouth (20), Pontiac (16), and Rochester (15), Micb,: Public 

water supply, softening and iron removal. 
Grosse Isle (25), Higbland Park (24), Rockwood (26), and Romulus (30), Mich_: Public water supply plants._ 

A study to extend ~he review now being made by 
the Corps of Engmeers to provide consideration 
of alternate routes. 

Plans completed. 
Do_ 
Do. 

Plans under way. 
Plans prepared_ 
Ready for construction. 

Do. 
Under construction. Cost given is for next 2 years. 

Additional needed to complete, $508,000. Au
tborized by Congress_ 

Autborized by Congress_ Sum needed to com
plete_ 

Plans completed, 

Do. 
Do. 
Do. 
Do. 

Plans completed_ 
Do. 

Cost given is ror first 2 years_ Additional needed 
to complete, $289,000_ Authorized by Congress. 

Autborized by Congress_ 
Appr~ved. 

Authori.ed by Congress_ Estimated cost is 
amount necessary to complete. 

Under construction. Cost given is for next 2 years. 
Additional needed to complete, $113,000. Au
tbori!ed by Congress. 

Autbotize<i by Congress. Partly completed. 
Sum needed tc complete_ 

$233,000 
462,000 

6,000,000 
609,000 

470,000 
30,000 

Autborized by Congress. 
Plans completed_ 
Plans not available. 

Do, 
Do. 

(I) 
70 
24 

Monroeville, Ohio: Water purification planL _______________________________________________________________ _ 
Detroit, Mich.: Intercepting sewers to sewage treatment plant ______________________________________________ _ 10,000,000 Plans partly made but scope or project 

(I) 

96 
(I) 
(1) 

49 
103 
(I) 
(I) 
50 

(I) 
(I) 

91 
(I) 
73 
74 
87 
75 
88 
39 

Adrian (36), Blissfield (37), Chelsea (33), Mount Clemens (H), Royal Oak (22" Royal Oak Township (22), 
and Ypsilanti (31), Micb.: Sewers and sewage treatment plants_ 

Erie, Pa.: New construction, extension and repairs, sanitary and storm sewers ____ • _________________________ _ 
Angola (98), Brocton (97), and Depew (101), N. Y.: Sewage treatment plants _______________________________ _ 
Maumee (39) and Toledo (39), Ohio: Sewage treatment plants, construction and repeirs.. ___________________ _ 
Decatur, Ind_: Intercepting sewers and sewage treatment plant. ____________________________________________ _ 
Erie County, N. Y.: Channel improvements, dredging, water diversion, and storage ________________________ _ 
Desbler (59), Leipsic (57), and North Baltimore (60), Ohio: Complete sewage treatment plants_ - ---- --- --- ----
Hudson (34) and Morenci (35), Mich.: Sewers and sewage treatment plants-_________ , _____________________ _ 
Berne, Ind.: Interceptors and sewage treatment plant _________________________________________________ -------
Fremont (64), Tiffin (65), and Upper Sandusky (67), Obio: Sewage treatm~nt plants. _______________________ _ 
Geneva (90), Harbor View (39), and Lucas County (39), OhIO: Water mams, sewage treatment plants, and 

sewer systems. Asbtabula, Obio: Primary sewage treatment with added cblorination _______________________________________ _ 
Auburn (43) and Garrett (44), Ind.: Interceptors and sewage tr~tme.nt plan"'-______________________________ _ 
Lorain, Ohio: Primary sewage treatment plant With added chlorlDatlOn _____________________________________ _ 

;~l~~~o.:';, °J'~r~: s;~=~:~':::~~!':::!enipI8.;i~:::::::::::::::::::::::::::::: :::::::::::::: :::: :::: :::: 
Grafton, Ohio: New sewers and complete sewage treatment plant __________________________________________ _ 

~~~~~ig\':i~h.w~~~~I~a'i:'d"::~~i:~:JI~~=:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
I May key number shown rollowing community name. 

1,316,000 

435,000 
534,000 

1,000,000 
135,000 
445,000 
200,000 
210,000 
45,000 

395,000 
190,000 

450,000 
140,000 
700,000 
130.000 
150,000 
130,000 
400,000 
186,000 

not yet definite_ 
Plans not available. 

Plans not completed. 
Plans approved. 
Plans not available. 

Do_ 
Do. 

Plans not prepared_ 
Plans not available. 

Do. 
Do_ 
Do_ 

Do. 
Do. 
Do. 
Do_ 
Do_ 
Do. 
Do. 

PIons not completed. 
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Erie Project List-Continued 

Map/ key 
no. 

Project I Estimated cost I 
GROUP B-FOR DEFERRED CONSTRUCTION-Continued 

(I) 

71 
(I) 
CIJ 

51 
92 

(I) 

(I) 

(I) 

(I) 

(I) 

Bryan (42), BluJrton (55), Ottawa (56), Paulding (53), and Wauseon (40), Ohio: Complete sewage 
treatment plants. 

Huron, Ohio: Interceptors and primary sewage treatment plant. __________________________________ _ 
Bucyrus (68), Carey (66), and Crestline (69), Ohio: Sewers and/or sewage treatment plants ________ _ 
Cuyahoga Falls (82), Hudson (81), Kent (85), and Rocky River, (76), Ohio: Interceptors, Cuyahoga 

Falls to Akron; improvement of existing plants and sewage treatment plants for first-mentioned 
four cities. 

St. Marys River, Ohio: Clearing channel lor !lood control _________________________________________ _ 

~~~n~.:l~i~:i::(11)~'fct:.:,':n1~':"~~:J'~:;~~tJ~ '6'1~fr~~i~~t:-6i8iishores-{ii)~-8ndYai;;
Al~~;,::i(M, ~;;I';,"~::,d (~~~~gjt~i~~c~pac (~), Croswell (3), Mich.: Sewers and sewage 

treatment plants. 
LocbInoor (24), Marine City (l2), Marysville (9), and Port Huron (8), Mich.: Sewer systems and 

sewage treatment plants. 
Brighton (17), Carleton (28), Monroe (38), Rockwood (27), and South Lyon:(8); Mich.: Sewers 

and sewage treatment plants. 
Birmingham (22), Melvindale (24), Northville (19), Pontiac (16), Plymouth (20), Rochester (15), 

and Wayne (29), Mich.: Sewage treatment plants, intercepting sewers, construction and im
provement. 

,J ~~~iC":~~~%£~'l:.::,~~,:':I~~~~_t_:::::::::::::::::::::::::::::::::::::::::::::::::::::: 

;~ ~~~g~~~~:.':.:1a~:u:~rE!g~~;~::===:::::=:=::::::::::::::::: :::::::::::::::::::::: 

$288,000 

50,000 
474,000 
855,000 

192,000 
220,000 
208, 000 

112, 000 

830,000 

233,000 

514,000 

112, 000 
870,000 
47,000 
32,000 
30,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) 
8 

(I) 
17 

(I) 

(I) 

(I) 

96 
94 

100 

Applegate (2), and Imlay City (7), Mich.: New water supplies ____________________________________ _ 
Port Huron, Mich.: Water filtration plant ________________________________________________________ _ 

~~~gi::'n~l~i~~~:~~~~~'a~J~~~~~-~~~~:.~~_~~_~~r_~~~~~~:::::::::::::::::::: 
BOwling Green (61), Delphus (52), Montpelier (41), and Perrysburg (39), Ohio: Sewage treatment 

plants. 
Bowling Green (61), Delphos (52), Findlay (&», and Lima (54), Ohio: New water supply and 

A~;Lt;(~f, ~",.'I.l!n (45), Monroeville (46), and New Haven (47), Ind.: Sewer systems and sewage 
treatment plants. 

Erie, Pa.: Sanitary and storm. sewers _________ ------------------------------------------------------

~~"!:w~'r.~.':~~=~!~t~t:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

I Map key number shown (ollowing community name. 

$15,000 
350,000 
135,000 
100,000 
725,000 

740,000 

85,000 

443,000 
40,000 

175,000 
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Remarks 

Plans not completed. 

Plans not avaiJeble. 
Do. 

Plans not lully developed. 

Plans not available. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Authorized by Congress. 
Plans not available. 

Do. 
Do. 
Do. 

Plans not available. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Plans not prepared. 



5. ONTARIO 

The plan for immediate development of the Lake 
Ontario Basin includes the improvement of existing 
navigation facilities of the New York State Barge Canal 
and of the ports on the llife, works for the regulation 
of the flow of certain streams for water power and the 
reduction of flood stages, new or improved public water 
supplies, and the provision of sewage treatment in 
several pla,ces to abate nuisances or danger to public 
health. 

General Description 
The Ontario Basin extends from the head of Niagara 

River to the outlet of Lake Ontario. There is a strip 
of nearly level land along the lake; usually narrow, 
rising to a much broader, rolling tableland which in 
turn rises to hills as high as 2,500 feet in the Adiron
dack highlands at the eastern corner of the region. 
The total area is about 10,700 square miles. 

The popUlation of the Lake Ontario Basin is about 
1,310,000 mostly urban and industrial. Rochester 
and Syracuse are the leading centers. The cities and 
towns have grown rapidly but the farm population has 
remained practically stationary during the past 30 
years. More than two-thirds of the land area is de
voted to agriculture, chiefly dairying, truck farming, 
and fruit growing. 

Water supplies are abundant in quantity and excel
lent in quality. Scenic and recreational values are of 
major importanoo, particularly in the Adirondack 
highlands, the Finger Lakes region, on the shores of 
Lake Ontario, and along the Niagara River. 

The annual range of temperature is from 100° above 
to 58° below zero, the extreme low temperatures oc
curring in the Adirondack highlands. Precipitation 
ranges from 58 inches in some portions of the Adiron
dack Plateau section to 30 inches in the lowlands along 
Lake Ontario. 

One of the outstanding features of this region is the 
group of long, narrow lakes known as the Finger Lakes. 
They are spread fanwise across the basin from the 
vicinity of Syracuse to a point almost directly south 
of Rochester, their northern ends converging toward 
Lake Ontario. The recreational facilities provided by 
these many square miles of water have been much 
exploited. The waters are soft, of excellent quality, 
and widely used for public water supplies. 

The principal streams of the basin are the Oswego, 
Genesee, and Black Rivers. There are many smaller 
streams emptying into Lake Ontario. 
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The Oswego River drains about 5,100 square miles 
in the middle of the area, including most of the 
Finger Lake region. To the south the Oswego Basin 
is hilly, with a series of north-and-south ridges 
and intervening valleys of glacial origin which have 
formed the setting for the Finger Lakes. The northern 
portion is generally level, except in the narrow valley of 
the Oswego River, and contains large areas of swampy 
land. In spite of storage in numerous lakes, swamps, 
and artificial reservoirs, the area is subject to de
structive floods. Many of the swamp lands have been 
drained, but other large areas can be reclaimed if 
future conditions warrant. Preserving or increasing 
these swamp areas as wildlife refuges is widely 
advocated. 

The' Genesee River rises in the hills of northern Penn
sylvania and flows almost due north across New York 
to empty into Lake Ontario. The area of its basin is 
about 2,460 square miles. The upper reaches lie in 
wooded highlands, the lower in an area of rolling farm 
lands. The river flow is highly variable, ranging from 
a maximum flood in 1865 of 54,000 cubic feet per second 
to less than 100 cubic feet per second in dry periods. 

The Black River drains an area of about 1,900 square 
miles on the westerly slope of the Adirondack Plateau. 
The upper reaches of the basin consist of a mountain
ous, densely wooded highland with 'an average altitude 
of about 1,700 feet and a few peaks exceeding 2,500 feet 
in height. The original heavy growth of tiIl!ber has 
been cut off, but about half the area is still wooded. 
About one-fourth is in farm and pasture lands, mainly 
in the valley floor. Floods in spring and droughts ill 
summer are often severe. Extremes of stream flow 
have been recorded of 49,000 and 600 cubic feet per 
second. 'The upper basin includes a portion of the 
Adirondack State Park, with many lakes and small 
streams. There are 16 hydroelectric plants in opera
tion and 38 mills and factories operated by water power. 
The existing turbine installation is 133,000 kilowatt.:;, 
of which 86,000 kilowatts is used in the production of 
electric energy. 

The Niagara River and Niagara Falls, bordering the 
western extremity of the Ontario Basin, are of major 
scenic and economic importance. The hydroelectric 
development in the United States at Niagara Falls has 
an installed capacity of 424,000 kilowatts. This de
velopment is subject to treaty regulation, being on in
ternational waters. A fuller discussion of the river and 
falls, together with projects affecting them, is given 
under "Nayigation and International ""'aters." 
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The New York State Barge Canal runs from Tona
wanda and the Tonawanda River at the western edO'e 
of the State eastward through the Clyde, Seneca, a:d 
Osw~go Rivers into Oneida Lake, southward through 
OneIda Lake, thence through Rome to the canalized 
:Mohawk and the Hudson River. The canal system 
.connects with Lake Ontario at Oswego by means of the 
canalized Oswego River and with Cayuga and Seneca 
Lakes by means of the Seneca River Channel. 

All of the principal streams of the Ontario Basin are 
subject to extremes in flow. Heavy rains and melting 
snow bring rapid rises and serious floods. The con
trol of this condition demands consideration and, in 
some localities, prompt action. Record floods in upper 
central New York in July 1935 produced great damage 
and some loss of life. 

Recommended Plan 
Navigation improvement by the deepening of the 

New York State Barge Canal from Oswego through 
Oneida Lake to Rome and Albany on the Hudson River 
is under way. Other navigation projects include the 
improvement of Owasco Lake outlet, and Great Sodus 
Bay Harbors. 

Flood control is an immediate and general need 
throughout the region; floods are responsible for many 
of the recommended projects. 

Channel improvement is needed in the Genesee River 
at Rochester to provide a channel with a flood-carrying 
capacity of 90,000 cubic feet per second. Floods in 
Onondaga Creek, which flows through the middle of 
Syracuse, have caused great damage and occasional loss 
of life. Plans for protective measures are under study 
by the Corps of Engineers. The Panther Mountain 
Reservoir on the south branch of :Moose River, the 
largest and most important of such projects in the 
Black River Basin, will have a capacity of 276,000 
acre-feet. All necessary preliminary work has been 
completed, including a topographic survey, under
ground exploration by test pits, wash borings, and dia
mond drillings, and detailed cost estimates. The total 
cost is placed at $4,000,000 or $14.50 per acre-foot. 
Construction is recommended as soon as financing can 
be arranged. 

Seneca, Cayuga, and other lakes are natural storage 
reservoirs whose safe available capacity has not been 
fully utilized. Outlet control works are being inves
tigated. 

The Hawkinsville Reservoir in Oneida County, rec
ommended for deferred construction, will cr,eate a 
reservoir with a capacity of 126,000 acre-feet. Two 
dams will be required, a main regulating dam of earth 
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across the Black River and a spillway dam of rein
forced concrete. Topographic surveys and prelimi
nary estimates which place the cost at about $3 000 000 
have been prepared. ' , 

Construction of a low submerged weir about 100 
feet long in the Middle Branch of Moose River between 
Thendara and Old Forge, at a point about 1 mile below 
the Old Forge Dam, and a lock in the dam to yermit 
the passage of boats between Lake Thendara and the 
Fulton Chain Lakes. are listed also for deferred con
struction. 

Projects of indeterminate construction date include 
tl:e Sperryville Reservoir project on the Independence 
RIver, ~nd the Lake Moulin project providing for a 
reserVOIr for flood control and recreation on the North 
Branch of the Moose River. 

D ydroelectric power can be developed in connection 
with flood control, particularly in the Black River 
Basin. Full consideration should be given to this pos
sibility in the construction of flood-control reservoirs. 
Regulation of streams will increase the extreme low 
flows of water in summer which, as in the Black River, 
seriously hamper the operation of industries dependent 
upon water power. 

Water supplies are generally abundant in quantity 
and high in quality except in the area west of the 
Genesee. Filtration and other types of purification 
plants are needed in some places, especially west of the 
Genesee. Projects are listed to care for the principal 
needs. Two projects have been investigated for water 
supply for the city of Rochester. Both of these pro
vide reservoirs at Honeoye Lake. One proposal, cost
ing about $12,000,000, would provide a storage capacity 
of 262,000 acre-feet, of which about one-third would 
be reserved for flood control and the remainder used 
for water supply. The other proposal, recommended 
herein for deferred construction, is for water supply 
alone and contemplates a reservoir of 70,000 acre-feet 
capacity at an estimated cost of $4,500,000. 

Pollution of lakes and streams by domestic sewage 
and industrial wastes is a serious problem in some 
areas, notably in certain lakes of the Oswego Basin. 
Treatment plants should be constructed to abate pollu
tion where it has become a menace. Priority is given to 
places where domestic water supply is threatened. 

Recreation projects include the Lake Thendara Res
ervoir on the Moose River and the Lake Nelson project 
to increase the area of Lake Nelson at the junction of 
the middle and south branches of the Moose River. 
Scenic and recreational values should be given careful 
consideration in connection with all projects to utilize 
the water resources of this area. 
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Drainage Basin Problems and Programs 

Ontario Project List 

Remarks 
Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

g §?~t~~~~_-:~:: ______ ~:~~::~ __ ~::---~·~-~-____ -~_:~ :~I 
~ Palmyra, N. Y.: Sewage treatment plant and sewer system __ . ________ .________________________ ___ 1~: ggg 
;~ r.:=i~~I~·J:l:e~:f~~~~m:~t~~~k6_~~:::::::::::::::::::::::::::::::::::::::::::::::::::: ~~:~ 
38 Union Springs, N. Y.: Water supply and sewer system____________________________________________ 150,000 

Present supply bad. 

Plans completed. 
Plans not approved. 
Plans completed. 

Do. 
Do. 
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29 New York Barge Canal: Deepenmg of Oswego·Rome·Albany section to 14 feet ________________________________ • _____ _ 

Authorized by village. 
Improvement of water supply. 
Plans completed. 
Work now under way. See Hudson River'Basin 

North Atlantic District. -, 

GROUP B-FOR DEFERRED CONSTRUCTION 

25 Black River, Panther Mountain, N. Y.: Reservoirforstreamregulationandpower .. _______________ _ 
45 Oenessee River. N. Y.: Mount Morris Reservoir stream flow regulation ___________________________ _ 

(I) Black River, N. Y.: Removal of bars in river at Lyons Falls (26), and Carthage (21), and construc-
tion of embankments. 21 Cartbage, N. Y.: Dam in Black River ____________________________________________________________ _ 

a7 OWBSCO Lake, N. Y.: Outlet channel and control works ___________________________________________ _ 
38 Senece River, N. Y.: Regulating outlet of Seneca River, at Cayuga Lake _________________________ _ 
13 Great Sodus Bay Harbor, N. Y.: Increase depth in lake approach to 20 feet. ______________________ _ 
25 Lake Thendara, N. Y.: Recreation projecL _______________________________________________________ _ 
43 Rochester, N. Y.: Honeoye Lake Reservoir for water supply ______________________________________ _ 

31 g~~!~'N~"yV.;:F1i~~~iS~~t-:~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
14 Port Byron, N. Y.: Water supply system _________________________________________________________ _ 
10 Caledonia, N. Y.: Sewage treAtment pIAnt ________________________________________________________ _ 
36 Camillus, N. Y.: Sewage treatment plant _________________________________________________________ _ 
44 Dansville, N. Y.: Sewage treatment plant. _______________________________________________________ _ 
10 Geneseo, N. Y.: Sewage treatment plant __________________________________________________________ _ 

$4,000,000 Plans completed. 
6,500,000 

75,000 

75,000 
100,000 Do. 

10,000 
148.000 Sl1m needed to complete. 
300,000 Plans completed. 

4,500.000 
96, 000 Plans made. 

125,000 
100,000 
120,000 

60,000 
150,000 Plans approved. 
95,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(') 
27 
25 
19 

33 
1 
2 
3 

11 
8 

21 
5 

(') 

(') 
.2 
16 
19 
22 
23 

~~~~?:~Jr:!N~.~nrl~:~~~0~~~3ll{v~~ ~;:II~~-:i"Jl,':,~:t~'!:~n:t:'!::.~.gu]ii.tioii:::::::::::::: 
Old Forge, N. Y,: Lock in Old Forge Dam and weir in Moose River to improve navigation _______ _ 
letJerson County, N. Y.: Drainage of 1I00d water from farm lands in Black River Flats 12 miles 

above Watertown. Syracuse, N. Y.: New intake and conduit for water supply _________________________________________ _ 

~~~::~~..::.iila.'~~y~eS~':"~'!'~~f:::~!tpia,;t~::::::::::::::::::::::::::::::::::::::::::::::: Lockport, N. Y.: Sewers and sewage treatment plants ____________________________________________ _ 
Pittsford, N. Y.: Sewers and sewage treatment plant ______________________________________________ _ 
Leroy, N. Y.: Sewer system and sewage treatment plant. _________________________________________ _ 
Carthage, N. Y.: Sewage treatment plant _________________________________________________________ _ 
Medina, N. Y.: Sewer system and sewage treatment plant ________________________________________ _ 
Churchville (9), Friendship (46), Old Forge (25), Perry (7), Sherrill (30), Warsaw (6), and Watkins 

Glen (42), N. Y,: Sewage treatment plants. 
Adams (18) and Sodus (13), N. Y.: Sewer system and sewage treatment plants ______________________ _ 

~:.~i:i~:r~~~~~Y~l70~j~~:;~t~~-~~~~::::::::::::::::::::::::::::::::::::::::::::::: 
Sperryville, N. Y.: Dam for flood control and 1I0w regulation o!Independence River ______________ _ 
Lewis County, N. Y. Dam and reservoir for flood control and recreation at Lake Moulin at Indian 

Rapids on North hranch of Moose River, 
24 Lewis County, N. Y.: Dam at outlet of Leke Nelson on Moose River, for recreatlon ______________ _ 

I Map key number shown following community name. 

$447,000 
3,000,000 

25,000 
300,000 

240,000 
600,000 
800,000 
465,000 
271,000 
268,000 
225,000 
180,000 
417,000 

177, COO 
20,000 

135,000 
60,000 

1,000,000 
280,000 

175,000 

Preliminary studies made or plans prepared. 
Preliminary studies made. 
Preliminary plans made. 
Preliminary studies made. 

Plans prepared. 
Preliminary studies made. 

Do. 

Plans approved. 

Preliminary studies made. 
Do. 

Do. 
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6. ST. LAWRENCE 

Stream-flow regulation is the outstanding water 
problem in this rather sparsely settled basin, for the 
control of floods and the improvement of power 
production. 

General Description 

The St. Lawrence tributary basin in northern New 
York is an area of about 5,400 square miles, drained by 
many streams running northeastw,ardly into· the St. 
Lawrence River. Chief among these tributaries are 
the Oswegatchie, Grass, Raquette, St. Regis, Salmon, 
and Chateaugay Rivers, some of which rise in the 
Adirondack highlands at altitudes of 2,000 to 3,000 feet. 
The topography is rugged or mountainous and wooded 
with second-growth timber. There are many lakes in 
the headwaters, surrounded by wooded growth, im
portant as recreational centers and as refuges for 
wildlife. 

The mean annu,al temperature is about· 40°. Ex
treme temperatures of 60° below zero and 100° above 
have been registered. The average annual precipita
tion ranges from 32 inches at Ogdensburg on the St. 
Lawrence River to as much as 50 inches in the Adiron
dacks. 

The basin is sparsely settled. Ogdensburg has a 
population of about 17,000, Gouverneur about 4,000, 
and Massena about 11,000. The population has re
mained nearly stationary since the beginning of the 
century. The development of the St. Lawrence for 
ocean navigation may provide an industrial stimulus 
and an outlet for the mineral and agricultural products 
of the region. Ogdensburg is ,a manufacturing city 
and a distributing point for the adjacent territory. 
Gouverneur is the center of the talc industry in New 
York . Edwards is in the midst of a zinc-mining 
region. Paper mills are situated at Ogdensburg, 
Gouverneur, Newton Falls, and Harrisville. St. 
Lawrence County ranks high in dairy production. 

Commercial navigation from the Great Lakes now 
extends to Ogdensburg. Regular passenger excursion 
boats traverse the rapids of the St. Lawrence to Mon
treal. All of the through commercial traffic between' 

06428-31-18 

the Great Lakes and Montreal now passes through the 
existing 14-foot canals of Canada. At Massena, near 
the St. Lawrence River, the channel of the Grass River 
has been deepened and enlarged for a distance of about 
8 miles to permit the delivery of aluminum ore by 
ocean-going vessels to the large hydroelectric aluminum 
plant at this point. 

There is an abundance of water for domestic and 
industrial use in this basin, and the quality of both 
surface and underground water is generally good. 
Stream pollution and the need for sewage treatment 
have not yet become acute. A considerable amount of 
water power has been developed and there is much more 
potentially available. Local flood problems may be 
coupled advantageously with stream-flow regulation 
for power production on some of the rivers. 

Recommended Plan 
An investigation is recommended to outline a pro

gram of construction to regulate the flow of the several 
streams for protection from floods and for additional 
or improved power production. In general, the eco
nomic' aspects rather than the engineering aspects of 
the various proposed projects require study. Among 
the projects so far promulgated are the Titusville Res
ervoir on Salmon River to provide 92,000 acre-feet of 
storage and 12,000 kilowatts of power, eliminating flood 
hazards at Malone and other points; the Bog River 
reservoir above Big Tupper Lake on the RaqueUe 
River; the Stark and Oxbow Reservoirs, also on the 
Raquette; the Newton Falls and Harrisville Reservoirs 
on the Oswegatchie River; the McAleese and Clare 
Reservoirs for flood control on the Grass River; the 
Five Mile Reservoir on the West Branch, and the St.. 
Regis Falls Reservoirs on the East Branch of the St. 
Regis River. Most of these projects would definitely 
improve the output from present or potential power 
installations below them, as well as remove or reduce 
the danger of floods. 

The large and growing value of the rivers, lakes, and 
woods of the region suggests the importance of C011-

servinO' these natural assets in connection with plans 
"" for future exploitation for other purposes. 
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St. Lawrence Project List 

Map/ key 
110. 

Project / Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTIO~ 

16 Evans Mills, N. Y.: New well and water supply system___________________________________________ 60,000 
71 Indian River branch of the Oswegatchie River, N. Y.: Stream regulation study--------------------1 $2.'i,OOO I 
2 Norfolk, N. Y.: Water supply ~d sewer system___________________________________________________ 119,000 

\ GROUP B-FOR DEFERRED CONSTRUCTION 

12\ Newto!' Falls, N. y.: Flood co~trol reservoir ______________________________________________ . ________ \ 
3 Titusville ReservoIr, Salmon River, N. Y.: Flood relieland low water control. __________ • ________ _ 14 Gouverneur, N. Y.: New water supply ___________________________________________________________ _ 

$870, 000 \ 918,000 
114, 000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

16 Bog River, N. Y.: Dam and reservoir for stream control __________________________________________ _ 
9 Stark'!. Raquette River Basin, N. Y.: Dam and reservoir for power _______________________________ _ 

17 Long Lake, N. Y.: Excavation of f100dway and navigation channel, and restoration of old dam, at 
head of Raquette Falls. n ~=lf:R~' ia~ er.:: :r;: ~'!.':~;N. y~:McAieesei:ii.m-8.;;:iRese .... .;ciiiiciriicicid-oontrciiii.iidiiciwer~ 

8 Russeli, N. ¥!.: Clare dams and reservoir, on Grass River for flood control and power _____________ _ 

g ~!:~~an~ J ~t~~~~e ~~~:n:.~v.~a:tveMu;:;Damand-reservciil-iorsireamreg;jiatioiiandilocid-
control. 

4 St. Regis Falls, N. Y.: Dam and reservoir on St. Regis River for flood control and power ________ _ 
1 Chateaugay, N. Y.: Sewage trea~ment plant ______________________________________________________ _ 

10 Oxbow, N. Y.: Dam and reservOIr for flood control, power, and recreation ________________________ _ 

$218,000 
1,000,000 

112, 000 

40,000 
1,000,000 
1,000,000 

100,000 
1,200,000 

1,490,000 
40,000 

3,426,000 

National Resources Oommitte, 

Remarks 



7. LAKE CHAMPLAIN 

The principal problems in connection with the water 
resources of the Champlain Lake Basin relate to the 
regulation of stream How for Hood protection and for 
improved utilization of existing and potential water
powers and the abatement of pollution in lakes and 
streams where it has become a serious menace to health 
in several of the more populous districts. Conser'l"a
tion of the important recreation values on the shores of 
Lake Champlain and tributary waters should be given 
attention. 

General Description 
Lake Champlain, the dominant feature of the basin, 

lies at the bottom of the broad valley between the 
Adirondack highlands in New York and the Green 
Mountain Range in Vermont and forms the boundary 
between these States for nearly 100 miles. Its total 
length is about 107 miles, including 5 miles in Canada; 
its maximum width 12 miles, and its water area about 
435 square miles. The lake empties into the Richelieu 
River, which Hows due north for about 75 miles into 
the St. Lawrence and drains the entire basin. 

The total drainage area is about 9,000 square miles, 
including 1,000 square miles in Canada, 3,000 in New 
York, and 5,000 in Vermont. About half of Vermont is 
included. 

Except for the rolling, sandy plains along the north 
border, the topography is mountainous and wooded. 
Altitudes range from the mean level of Lake Cham
plain, 95 feet, to the 4,393-foot elevation of Mount 
Mansfield. There are few smaller lakes in the Ver
mont section but several in the Adirondacks. The 
larger of these are Lake George, Lake Placid, and the 
three Saranac Lakes. 

The average annual temperature ranges from about 
46° in the southwestern part of the basin to 37° in the 
mountains. Extreme temperatures of 48° below zero 
and 98° above zero have been recorded. The rainfall 
varies from 30 inches along the lake to 45 inches or 
more in the mountains, the general average being about 
40 inches. Snowfall ranges from 60 inches on the lake 
to 120 inches in the mountains. The runoff is notably 
high. 

The principal tributary streams are the Saranac and 
Au Sable Rivers and the Lake George Outlet in New 
York, the Missisquoi, Lamoille, and Winooski Ri'l"ers 
and Otter Creek in Vermont. 

The ·Saranac River drains the three Saranac Lakes 
which are devoted almost wholly to recreation. 

. In th.e New York portion of the basin the propor
tIon of Improved farm lands is about 10 percent in the 
mountain section and 70 percent in the northern low
lands, the general average being about 30 percent. In 
the Vermont portion about 67 percent is in pasture and 
farms. Dairying is the chief farm activity. 

There are ,about 305,000 permanent inhabitants 
75,000 in New York and 230,000 in Vermont. Th; 
summer population is much larger. 

Recreational facilities are of major importance in 
the economic life of the area. In the New York por
tion particularly, catering to wants of vacationists is 
the chief commercial activity. In the Vermont portion 
there is, in addition, a considerable industrial develop
ment representing much of the total industry of the 
State. The principal products are stone, wood, tex
tiles, iron, steel, food, and paper. Marble, granite, 
slate, and talc are quarried in Vermont; limestone, 
granite, and abrasives in New York. . 

Water power developed in the basin amounts to 111,-
000 kilowatts, of which 84,000 kilowatts is in Vermont. 
All of the power streams are subject to extremes in How 
and to destructive Hoods. 

The hazard of Hood damage was forcibly called to 
public attention in the Hoods of 1927 and 1936, with 
the rapid run-off from rainfall and melting snow. The 
1927 Hoods caused property damage of about $21,000,-
000 and cost 65 lives. At present only the Winooski 
Basin is provided with Hood-control reservoirs. 

Recommended Plan 
Stream-flow ref!Ulati(m.-The outstanding problem 

of this region in both Vermont and New York entails 
n series of projects for Hood control, power, or both, 
whose relative economic merits should form the subject 
of special investigations for the purpose of setting up 
definite construction programs. Pending the results of 
such investigations, the several proposed projects are 
listed as deferred or indeterminate in point of time. 
Some of these Hood-control works in'l"olve the regula
tion of streams used or useful for power production. 
The possibilities for disposing of the additional out
put from new power installations or from improwd 
performance at existing installations should be weighed 
in estimating the power values of the proposed con
struction. 

Stream poll1dion has not yet reached a critical degree 
in this region of many rivers and uncongested popuht
tion but should be anticipated to preserve the waters 
for the future. 
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Drainage Basin Problems arui Programs 

Champlain Project List 

Map I key 
no. 

Project j Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

New York: Flood control investigation ____________________________________ ._. ___ • ___ . ____________ _ 
Vermont: Flood control investigation. ____________________________________________________________ _ 

10 Vermont: Study of stream pollution and economic usefulness of remedial measures. _______________ _ 

$15,000 
15,000 
25,000 

Remarks 

4 lohnson, Vt. (also other points on Lamoille River): Channel improvements, bank revetment and 
flood gates for flood control OD the Lamoille River. 

66,000 Authori.ed by Congress. 

17 Proctor, Vt.: Cb8Dnel improvement on Otter Creek ___________ .... _ .. _____ . ______ ... _____ . ____ .... 23,000 Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

21 Tinmoutb, Vt.: Dam and storage reservoir on Clarendon branch 01 Otter Creek lor tlood control 
and power. 

20 East Clarendon, Vt.: Dam and reservoir on Otter Creek lor power _____________ .• ____________ ..... 
18 Rutland, Vt.: Storage reservoir on Otter Creek and pipe line lor additional water supply ____ ..•.. _. 
15 Addison County. Vt.: Dam and storage reservoir on Lemon Fair River for power. __ . _____________ _ 
3 Lamoille and Caledonia Counties, Vt.: Dam and reservoir on Lamoille River at Garfield and Green 

River for power and flood control. 
2 Orleans County, Vt.: Dam and reservoir on lay Branch 01 Missisquoi River lor power and tlood 

control. 
(I) Bloomingdale (8), Dannemora (6), Plattsburg (5), and Saranac Lake (9), N. Y.: Sewage-treatment 

plants. 7 Keesville, N. Y.: Sewage treatment plant. __ .. ___ . _________________ ._. __________ • __________ -- ..... . 
(I) Granville (22), Port Henry (13), Rouses Point (I), Ticonderoga' (16), Weedsville (14), Westport (12), 

and Whitehall (19), N. Y.: Sewage·treatment plants. 
11 Montpelier, Vt.: Water filtration plant on Winooski River lor municipal water supply._ .. ___ ... _ .. 

I Map key number shown lollowing community name. 

$690,000 

895,000 
280,000 
875,000 
728,000 Preliminary plans prepared. 

1,531,000 Do. 

210,000 

100,000 
350,000 

160,000 
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1. RED RIVER OF THE NORTH 

The principal water problem of the Red River Basin 
is the development of a dependable flow in the major 
streams during the dry months of the year. Stream 
flow, except in the sprinmmonths, depends largely on 
the issuance of ground wahr in the upper part of the 
basin, supplemented by occasional summer storms. 
Since 1922 the flow has been below the average. For 
considerable periods and at critical points the streams 
have been dry. 

Large population centers are situated on the floor 
of the valley. Underground water is small in quantity 
and in various places is too highly mineralized to be 
satisfactory for domestic use. The concentrated popu
lation depends for its water supply on streams, the flow 
of which in the dry season has been inadequate for 
municipal needs during recent years. As a result, 
water from the streams has been reused so many times 
as to become largely sewage. 

The average annual rainfall within the basin is 
barely sufficient to meet the needs of vegetation for 
water. The principal water requirement is provision 
for storage in lakes and reservoirs, with regulated re
lease of water to produce sufficient dry weather flow 
to meet public needs. Incidentally, such provision 
would improve hydroelectric power production. Low 
water channels should be improved so as to avoid losses 
of water between places of storage and points of use. 
Present unsatisfactory ground-water supplies of small 
towns and rural districts should be replaced by sup
plies of better quality from subsurface sources or be 
superseded by surface water from reservoirs or ponds 
where practicable. Flood-flow conditions in parts of 
the basin require correction. Certain water areas pre
viously available for recreation and conservation of 
wildlife should be restored and stabilized. Some exist
ing drainage works should be abandoned and other!> 
should be reconstructed for efficient operation. 

General Description 
The Ottertail and Bois de Sioux Rivers unite to 

form the Red River of the North, which flows north
ward between North Dakota and Minnesota into Can
ada, where it discharges into Lake Winnipeg. The 
portion of the basin in the United States area tributary 
to the river at the international boundary contains 
about 35,500 square miles and lies almost entirely. in 
Minnesota and North Dakota. 

The central lowland of the Red River Basin is the 
bed of ancient Lake Agassiz. 'Vestward from the 
edge of the old lake bed the surface rises rather 
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abruptly to the undulating drift-mantled watershed of 
the Dakota plain, which divides the Red River drain
age from that of the Missouri and Souris Rivers. 
Eastward from the old lake bed the valley wall rises 
steeply to a hilly area dotted with numerous lakes and 
marshes. 

The soils of the basin are fertile clays and loams 
which contain considerable humus. On the lowland 
the rich black clay-loam is underlain by heavy clay 
subsoil. 

Agriculture has been the principal industry in the 
basin since the founding of its first settlement. Dur
ing the 30 years following 1880, large-scale bonanza 
wheat farming developed rapidly. Since 1910, when 
the farming boom reached its peak, sugar beets and 
potatoes have become important crops, dairying and 
stock raising have become well established, and small 
farms have increased in number. 

In 1930 the population was 489,000, of which Hum
ber about 190,000 lived in cities, towns, and villa~es. 
The future growth of population probably will he 
slow, with most of the increase in the larger cities. 
The outlook with respect to population and land utili
zation suggests only a moderate increase in the ag~l·e
gate water requirements for essential purposes; but. un 
increased and reliable supply for domestic consump
tion and for processing industries is necessary to take 
care of the growth of the larger cities. 

The average run-off of the whole basin is only 1.25 
inches out of a rainfall of about 20 inches. Most of 
the run-off occurs in March, April, May, and June. 
The stream flow during the rest of the year is ex
tremely low. Since 1929 the run-off for the dry 8 
months has been practically negligible. 

Recommended Plan 
A closely coordinated plan for the basin is necessary 

because of the scarcity of water for essential sen"icl's, 
especially for municipal and' domestic supplies and 
for sewage disposal. Opportunities for storage are 
found mainly in the upper reaches of the streams, 
where artificial lakes can be 'made, or natural lakes 
can be regulated by outlet works. 'With one exception 
the larger cities depend on streams for water supply 
and dilution of wastes. Sewage pollution and the re
sultant growth of organisms have contaminated the 
surface water available to the municipalities of this 
area to an extent that is not approached in most parts 
of the United States. In order to correct this condi
tion sewage-treatment plants are needed and, in addi-



Drainage Basin Problems and Programs 

tion, the stream £low should be increased sufficiently 
to furnish a satisfactory oxygen balance and to make 
the streams suitable for water supply and recreation. 
The minimum flow during the winter below Brecken
ridge, Minn., and below Fargo, N. Dak., should be 145 
cubic feet per second. Below the mouth of the 
Sheyenne the minimum flow should be 400 cubic feet 
per second, and below Grand Forks, N. Dak., 640 cubic 
feet per second. On the Red Lake River below Crooks
ton, Minn., a flow of 100 cubic feet per second is 
needed. For open river conditions during the sum
mer and fall a flow of half these amounts will be 
sufficient, except in the Red Lake River, where the 
full 100 cubic feet per second flow will be needed at 
all times. Low-water channels need to be straight
ened and cleared, so as to deliver water from storage 
to the valley towns with a minimum of delay and 
evaporation. The system must be administerpd as a 
unit not only to resolve conflicts between alternative 
uses of water but also to prevent waste. 

The chief storage projects consist of regulating works 
at Red Lake, the construction of 51 small dams for 
controlling natural lake levels in the Ottertail Basin, 
and the proposed Bald Hill Reservoir on the Sheyenne 
River above Valley City, N. Dak. In addition, 
numerous minor storage works are planned for locali
ties scattered throughout the basin. An inch and a 
half of additional storage on the Red Lakes would 
furnish, if regulated, a minimum flow of 100 cubic feet 
per second in the lower Red Lake River, a trivial 
amount in comparison with evaporation losses. An 
effective storage of more than 100,000 acre-feet in the 
lakes of the Ottertail-Pelican chain will maintain the 
required flow from Breckenridge to Fargo. The pro
jected Bald Hill Reservoir on the Sheyenne River 
would have been filled in wet years and would have 
provided, if properly operated, a continuous release of 
!l0 cubic feet per second throughout the recent drought. 
'Vith this release there would have been a reliable flow 
at West Fargo of nearly 100 cubic feet per second. The 
plan includes a small diversion channel from the 
Sheyenne River. which will convey part of the regu
lated Sheyenne flow into the Red River above Fargo 
at times of low water. Other reservoirs proposed for 
later construction have not been evaluated in detail. 

Part of the Sheyenne Basin lies in the Dakota high 
plains and is not connected closely with the Red River 
Valley. The construction of a small dam near 
Sheyenne, N. Dak., and of other small storage dams 
in the upper Sheyenne Valley will meet adequately the 
water needs of this sub-basin. The Bald Hill Reservoir 
would furnish an adequate water supply to the 
Sheyenne Valley from Valley City to the outlet. The 
benefits CJf diverting water from the Missouri River or 

273 
from other streams into this valley would not justify 
any considerable part of the expense. 

:he. provision of a regulated minimum flow on cer
tam rIvers of the basin will improve the conditions 
of hydroelectric power production at existing plants. 
There are a few sites where new plants may be found 
economically feasible with regulated flow. 

The !ow-w~ter channels in the stream beds, by which 
,,:"a.ter IS carned from the reservoirs to the principal 
CItIes, should be improved. These streams have low 
gradients and some of them have tortuous channels 
which are wide and shallow. Losses from the low
water flow in the Red River between Breckenridge 
and Fargo have been as high as 28 cubic feet per 
second. 

Small water supply intake dams in the channels 
of the streams above the principal cities have been ex
tended and enlarged in recent years in order to hold 
as much as possible of the scanty flow. These dams 
are not in harmony with a general water plan, because 
of the evaporation from the enlarged water surface. 
They are also detrimental in time of flood, since they 
occupy part of the valley storage and obstruct th~ 
channels. The development of a reliable low-water 
flow would permit the removal or reduction in height 
of some of these dams, as at Fargo; and no new dams 
should be built in the streams used to convey water 
to the cities, except possibly one on the Ottertail for 
power purposes. 

On the other hand, small-channel dams are desir
able on certain streams which are normally dry during 
the summer so that some of the small towns and nual 
communities may substitute surface water for under
ground water that is unsatisfactory. Small dums on 
the very small tributaries are desirable for stock 
watering. At certain sites dams may properly he con
structed to produce lakes for recreational use and the 
preservation of wild fowl. 'Vherever appropriate, 
dams should be equipped with outlet control works 
to make their use conform to the necessity of main
taining a satisfactory low-water stream flow. 

'Vater from many wells in this area is unsatisfac
tory, and in such instances subsurface supplies should 
be supplanted by surface supplies if practicable. For 
cities and towns situated on the larger streams, the 
regulated flow should provide sufficient water. For 
cities and towns at a considerable distance from such 
streams, no practicable substitute can be found for un
derground water: In general, the rural water supply 
must continue to come from subsurface sources. 

Subsurface water may be increased by percolation of 
stored water provided in accordance with the plan and 
by relocation or readjustment of wells to draw from 
the more satisfactory sources. Supplies from the 
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deeper formations may be improved in quality by 
casing off certain of the more objectionable water
bearing strata or by redrilling to penetrate better 
strata. 

A detailed geological investigation should be made 
to determine the ground water conditions from point 
t.o point and to identify the more satisfactory water
bearing strata. This \work should be undertaken 
promptly in order to permit early reduction in the use 
of highly mineralized waters by small cities and rural 
communities. Some of these waters contain danger
ous amounts of fluorine. 

Sewage-treatm.ent pla.nts capable of a high degree 
of purification have been built or al'e being built by 
some of the larger cities. Because of the excessively 
bad quality of available surface waters, m.any cities 
have had to install water-treatment processes to an 
extent not normally required. The plan provides for 
the ultimate installation of complete sewage-treatment 
works for all cities and towns of the basin and for the 
e·xtension and reconstruction of most of their water
works. It indudes in many cases a change in the 
SOUl'ce of supply. The general health and sanitation 
of the area require immediate action along these lines 
at many towns. 

Flood control as contemplated by the plan would be 
sufficient to prevent serious damage to urban property 
and also to reduce the frequency of flooding agricul
tural lands. The water-stOI'age feature OI the cOOl·di
nated plan will in itseH be effectire in reducing the 
number of minor floods. It will not appreciably 
I'educe the stage of major Hoods. 

The plan of flood-flow correction includes the con
struction of Lake Traverse Dam and Storage Reser
Yoir, the normal water level of which would be so 
fixed as to produce a desirable area for recreation and 
wildlife conservation. There would be provision for 
an additional 5 feet above normal level for flood stor
age. This reservoir would satisfactorily reduce Hood 
stages along the Bois de Sioux, but would not be 
sufficiently effective at and below Fargo. 

The plan also includes a flood way fro111 the Dakota 
Wild Rice RiYer to the Sheyenne RiYer, so that a part 
of the flood water of the Wild Rice may be diverted 
past Fargo by use of the channel OI the Sheyenne. 
The peak flood flow also would be reduced by construc
tion of the Bald Hill Dam. 

Below the mouth of the SheyelUle River some im
provement of the channel of Red River is necessary. 
This should take the form of a partial clearing of the 
present flood channel. It should include the removai 
of heavy timber 30 feet or more on each side of the 
('dge of the low-water channel. Tree growth generally 
extends for some distance on each side of the stream 
and should be so clpared as to leave a satisfactory 
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stand. Bridges and otller channel obstructions in the 
principal cities should be reconstructed or removed in 
certain instances. The execution of this part of the 
program would reduce flood stages in the lower Red 
River by increasiug flood-channel capacity. From a 
point somewhat south of Grand Forks northward to 
the Canadian border the Hoodway should be cleared 
more extensively to permit free passage of ice. Serious 
floods in the northern section have resulted from ice 
gorges. The spring break-up comes relatively early 
iu,the. southern end of the basin, and Hood waters 
arrive at the northern part while it is still icebound. 

It is proposed to avoid an increase in Hood Howat the 
Canadian border by reduction of flood flows from cer
tain tributaries. In particular, a Hood-control dam is 
proposed on the Pembina River at Walhalla, N. Dak. 
This dam should be constructed before channel im
provements are made along the Red River. 

Flood conditions on the Red Lake River would be 
alleviated substantially by regulation of the outflow 
from Red Lake; further improvement would be ob
tained if the drained marshes west and north of Red 
Lake should be restored to their original condition. 
The Roseau project would correct the Hood conditions 
on the Roseau River and would abate frequent and 
extensive damages to a large acreage of agricultural 
lands lying south of the river. Part of the Roseau 
flood waters would be diverted into Two River, thus 
reducing flood heights at the Canadian border. Plans 
are available for this project, and work ,?l}}tsbould be 
started at an early date. 

Wildlife c()n~el·11.ation is being developed by the 
Bureau of Biological Survey at and near Mud Lake 
and Tamarac Lake and in the headwaters area of the 
Dakota Wild Rice. These conservation measures are 
desirable and in harmony with the general plan, pro
Yided the improvements under way can be so regulated 
that in periods of extreme drought, water can be used 
for controlling stream flow. 

The Resettlement Administration has a project in the 
Lake of the 'Voods drainage area which overlaps into 
the Red Lake drainage basin. This project involves 
blocking old drainage ditches, spreading flood waters, 
and installing control dams on the smaller streams. 
Its principal values would be in forest and wildlife con
servation, but it also would have some value as a regu· 
lating agency for Red Lake. The restoration of marsll 
('onditions in other areas north and west of Red Lakf 
would have a similarly desirable result and would hell 
to correct Hoods on the Red Lake River and the lowel 
Red River. If practicable, these marshes should not b( 
so developed, however, as to involve duck-nesting unit 
which cannot be reduced in size during periods of sever, 
drought when the water is needed elsewhere. 



Drainage Basin Problems and Programs 

The Lake Traverse project is important for flood 
control, desirable for recreation, and of prospective 
benefit to the propagation of wildlife. 

Readjustment of land drainage in parts of the 
area is an essential part of the plan. Certain areas 
that have been drained should be reflooded for recre
ation and wildlife conservation. In some places drain
age works that facilitate the movement of flood waters 
from stream channels into areas of drained land should 
be altered appropriately. Other drainage structures 
should be rehabilitated and put in efficient condition, 
and there may be areas where at some future time new 
drainage works may be justified, as in parts Qf the 
Bois de Sioux section. 

The Red River Basin presents an interstate problem. 
The urban population is divided about equally be-
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tween Minnesota and North Dakota. The principal 
sources of water are in Minnesota. Storage of flood 
waters in North Dakota is an essential part of the 
plan. Effective operation under the plan will necessi
tate cooperation by the two States in the best interest 
of the valley as a whole. The adequate maintenance 
of low-water channels and of other features of the plan 
can be guaranteed only through the medium of an in
terstate compact. Accordingly it is essential that a 
permanent interstate· agreement for the execution and 
operation of the water plan be adopted and that some 
agency be established with sufficient authority and 
power to construct, maintain, and operate the contem
plated works for the storage and movement of water. 
Without such an agreement the consummation of the 
plan cannot be assured. 
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Drainage Basin Problems and Programs 

Red River of the North Project List 

Rem!lrks 
Mapl key 
no. 

Project I Estimated coot I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

75 Study (or Hood channel improvement o( Red River below Ottertail River _________________________ _ 
Survey and plans. small conservation dams __________________________________ _ 

(I) Study o( the Ottertail (95), Red Lake (20), and Sheyenne (47) Basins to detenninetiiep.;ss;i>iliiies
for ne.w w8ter-~ower ~evelopments ~d for improvement in existing developments. 

63 Ottertail anc:! PelIcan R1ve-.:s. construction of 51 small dams for water conservation and controL ___ _ 

~ ~~::~~:!1:n-~~~~~:~~~Pit~=~Dc~~eTI::~:e~~~-tS-(or-iow:w8ierfto~-------.----------
1 ~u Reservoir and Div~ion, on Roseau River. for flood control, recreation, wildiiie--cOiiser;a~

tlOo, and water conservatloD. 
<I) Dako!" Wild Rice (71), Goose-Pemhi~a (5), Red .Lake (33), Sheyenne (44), and Snake-Ro!108u (7) 

B8Sl0': 36 small dams and reservolfS on pnnClpal streams for water conservation, local water 
supply, and recreation. 

20 .-\bercrombie, Alice, Amenia; Aneta, Anselm, and Ardoch, N. Dak.; Argyle, Minn.; Ayr, N. Dak.; 
Bagley, Barnesville, and Battle Lake, Minn.; Blabon, N. Dak.; Blackduck, Minn.; Blanchard 
and Bowesmont, N. Dak'; Breck.nridge, Minn.; Buffalo, Buttzville, and Buxton, N. Dak.· Calla
way and Campbell, Minn.; Casselton, Cayuga, Cavalier, Chafee, Christine, Clifford, COOpers
town, Colgate, and Conway, N. Du.; Crookston, Minn.; Crystal, Cumming'3, and Dazey, N. 
Dak.; Detroit Lakes and Donnelly, Minn.; Drayton, N. Dak.; Dumont, Minn.; Dwight. N. DBk.; 
East Grand Forks, Minn.; Ekelson, N. Dak.; Elbow Lue, Minn.; Elliot, Enderlin, Engelvale, 
Erie, and Fairdale, N. Dak.; Fergus Falls and Fertile, Minn.; Fingal and Fioley, N. Dak.; Foss
ton, Minn.; Fordville and Forest River, N. Du.; Frazee, Minn.; Galesburg, Glasston, Grafton, 
and Oreat Bend, N. Dak.; Hallock and Halstad, Minn.; Hamar, Hamberg, Hamilton, Hanna
for.d, Hansboro, and Hastings, N. Dak.; Hawley, ~inn.; Heimdaland Hensel, N. Dak.; Herman, 
Mmn.; Hope, Hoople, Hunter, Kathryn, and Kmdred, N. Dak.; Lake Park, Minn.; Langdon, 
Lankin, Lisbon, Litchville. Maddock, Manvel, and Martin, N. Dak.; Matton, Minn.; McCanna, 
N. Dak.; McIntosh, MinD.; McLeod, McHenry, Mekinock, Michigan, and Minto, N. Dak.; 
Moorhead, "linn.; Mooreton, Mountain, and Neche, N. Dak.; New York Mills, MinD.; Niagara 
and Nome, N. Dak.; Northome, Minn.; Northwood, N. Dak.; Oklee, Minn.; Oriska, Orr. Page. 
Park River, and Pekin, N. Dak.; Pelican Rapids, Minn.; Pembina, N. Dak.i.yerham, Minn.; 
Pillsbury, Pisek, and Portland, N. Dak.; Red Lake Falls, Minn.; Reynolds, N. Dak.; Roseau, 
Minn.; Rutland, Sanborn, Sharon, Sheldon, Sheyenne, and St. Thomas, N. Dak.; Thief River 
Falls, Minn.; Thompson, Tolna, and Tower City, N. Dak.; Twin Valley, Minn.; Valley City, 
Wahpeton, and ""alum, N. Dak.; Warren, Minn.; "~ellsburg. Wettman, and Wheatland, N. 
Du.; Wheaton. Minn.; Wimbledon, N. Dak.; 'Wolverton, Minn.; ,,1'yndmere, N. Dak.: 'Yater 

(1) A:~~~~~ rnr;:~D:~na!a(4r:i, Argyle (16), Bagley (34), Barnesville (65), Battle Lake (77), 
Blackduck (23), Breckenridge (78), and Callaway (57), Minn.; Casselton (49) and Cavalier (6), 

ITi)~:f.-b~~~~f J~f;~~~ l2s"l':a~i~~'L"~~ ~l:~ic::.~Wn~~~Ii~~Js/:~f.P.::r~~ 
(94), N. Dak.; Fergus Falls (76), Fertile (36), Fosston (35), Frazee (59), and Graceville (101), 
Minn.' Grafton (13), N. Dak.; Hallock (9) and Halstad (40), Minn.; Harvey (29), N. Dak.; Haw
ley (55), and Hennan (99), Minn.; Hillsboro (39), N. Dak'i Kelliher (21), Minn.; Kindred (67), 
N. Dak.; Lake Park (56), Minn.; Larimore (27) and Madaock (28), N. Dak.; Mahnomen (42), 
Minn.; Mayville (3il and Minto (15), N. Dak.; Moorhead (53), Minn.; Neche (3), N. Dak.; New 
York Mills (60) and Northome (22), Minn.; Park River (14), N. Dak.; Pelican Rapids (&I),Minn.; 
Pembina (2), N. Dak.; Perham (62), Minn.; Portland (38), N. Dak.; Red Lake Foils (24) and 
Ro!108u (8), Minn.; Sheyenne (30), and St. Thomas (10), N. Dak.; Thi.f River FailS (19) and Twin 
Valley (43), Minn.; Wahpeton (79) and Walhalla (4), N. Dak.; Warren (18), Minn.; West Fargo 

gl{; f.UIl~~tb':~~J~:.~98.>;s=n~:_~:.:::e~;~e~i ~:;~.wolverton (72), Minn.; Valley 
45 Baldhill Reservoir on Sbeyenne River near Valley City (or water conservation, stream regulation, 

and pollution reduction. 
66 Sheyenne River diversion. Ditch to divert low waterllow from Sheyenne River to Dakota Wild 

Rice River including diversion dam. 
12 Park River Levee and Channel straightaning (or Hood controL ______ . ____________________________ _ 

$20,000 
20,000 
5,000 

244.000 
437,000 Plans available. Project urgent. 
355,000 . Surveys and plans are available. 

I, 301, 000 Plans reedy_ 

436,000 

2,358.000 

2,5l6,OOO 

778,000 

95,000 

45, 000 Survey being made. 

GROUP B-FOR DEFERRED CONSTRUCTION 

97/ Lake Traverse-Bois des Sioux Reservoir (or Hood control and game refuge and recreation ____________ / 
4 Walhalla Reservoir on Pembina River for Hood CODtroland water conservation ____________________ _ 

31 Steele Connty Reservoir on Goose-Pemhina River for water conservation and Hood controL ______ _ 

$1,400,000 I Authorized hy Congrt\SS. 
395,000 
195,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Construction o( 63 sman dams in Red Lake, Dakota Wild Rice, Sheyenne, and Goose-Pembina 
Basins for water conservation, recreation, and game refuges. . . . 

00 Dakota Wild :aice River diversion, ditch to divert Hood waters from Dakota Wild RIce RIver to 
Sheyenne River. 80 Lake Elsie improvement by dredging (or storage __________________________________________________ _ 

89 Sargent County drainage ditches, to drain (arm lands- _____ o ___________________ , ______________ o ___ _ 
69 Sheyenne drainage, rehabilitation o( ditches to ~prove drainage o( farm lands ill Sheyenne RIver 

G!:-~embina drainage rehabilitation of ditches (or improving drainage of !arm lands in Goose-
Pemhina Basin. ' B . to . t 

Study-Hydroelectric survey in the Ottertail, Red Lake, and Sheyenne 8S1DS ascertain oppnr u-

26 

$490, 000 

350,000 

1,000 
20,000 
10.000 

40.000 

5,000 

277 

(I) Se~;~~~~~a~J'~~'!?=~!~tplants in Dakota Wild Rice (93), Sheyenne (49), and Goose-

92 J~cl'~ ~~=~y systems in Dakota Wild Rice Basin _______________________________________ _ 

73(),000 

12,000 

40.000 
12,000 

20 projects varying in estimated oost from $2,21510 

11 $:r:,~ts varying in estimated oost (rom r.oo to 
$2,500. 

61 
(I) 

Ottertail Channel, clearin~ to improve How from upper watershed into Ottertail Lake ____ . __________ _ 
Barney (81), BramPton (87), Cogswe~ (86), Colfax (73), Delamere (83), Fo"?an (88), GWInner ('15), 

Havana (90), Lidgerwood (91), Milnor (84), and Wallt-ott (7~), N. Dak ... Water supply. 
Aneta, Buxton. Cogswell, Cooperstown,. Finley, ~orm~, t!wmner, HankInson, Hatton, H~pe, 

Hunter, Langdon, Lidgerwood. Litchville. McVille, Michigan, Northwood, Page, Tower CIty, 
and Wimbledon, N. Dak.: Sewer systems and sewago-treatment plants. 

1 Map key number shown (ollowing community name. 

710,000 
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2. MOUSE-DEVILS LAKE 

The more important water needs of the Mouse
Devils Lake areas are improved municipal water sup
plies, the treatment of sewage, and the construction 
of small reservoirs to serve stock and small-scale irri
gation. The city of Devils Lake has a particularly 
serious water supply problem.. The recreational pos
sibilities of a number of small lakes should be de
veloped. 

General Description 
The Mouse-Devils Lake areas lie in North Dakota 

along the boundary between the United States and 
Canada. They have an area of 12,682 square miles 
in the United States, and are composed of a series of 
irregular ridges and valleys resulting from glacial 
action. The Souris (Mouse) River loops into North 
Dakota, entering from Canada and returning there. 
Its channel within the United States is 360 miles long. 
It enters at an altitude of 1,605 feet and leaves 
at an altitude 216 feet lower. In the Devils Lake 
Basin the drainage is principally to the southeast 
from Turtle Mountains. The lake once covered 142 
square miles; now it is only 30 square miles in extent. 
The entire region, except in deep coulees, is mantled 
by drift which is underlain by coal and petroleum
bearing formations. The drift ranges in thickness 
from a few feet to 150 feet and is composed of clays, 
sands, and gravels which absorb precipitation readily 
and constitute the chief sources of underground water. 

The population of the area was about 131,000 in 
1930, with a density of 10 per square mile. About 
one-sixth of the total population is in the two chief 
cities, Minot and Devils Lake. 

Because of the large wheat crops yielded by the 
brown loam soils, this region underwent a rapid change 
from open range to wheat cultivation. The frequency 
of droughts, however, has resulted in a trend toward 
stock grazing, supplemental by wild an~ ta~e hay 
crops. Lignite and petroleum are obtamed m the 
Souris River Basin but not in the Devils Lake area. 

The climate is semiarid with short summers. The 
average anual temperature is 38°. The monthly 
temperature extremes range from 11° below zero 
in January to 74° above in July. Th~ average an
nual precipitation is 14.6 inches, of .WhIC~ 84 percent 
falls during April to October, mclusI~e. Severe 
drouO'hts occur in each decade, some covermg several 
year:' Because of the nature. o~ t~e so~l o~ this area, 
the greater part of the preClpItat~on ~s dIrectly ab
sorbed. Surface run-off results prImarIly from melt-

ing snow and, to a minor extent, from local storms. 
The annual average run-off at controlling points in the 
Dvils Lake basin is estimated at less than one-fourth 
inch. 

Under normal conditions, underground water sup
plies from the drift are reliable, and in some parts of 
the region they can be satisfactorily supplemented by 
deep wells. All rural water supplies and nearly all 
urban supplies are from underground sources. 

Recommended Plan 
The water plan for these basins involves conservation 

of the available water supply and its distribution to 
the best advantage among the various uses. It is pre
sumed that there will be no importation of water from 
other basins because of excessive costs. The plan in
volves some additional minor storage on the tribu
taries of Des Lacs River for irrigation and wildlife 
conservation. It proposes an augmentation of the 
system of small reservoirs on .the tribu~aries of t~e 
Souris River entering below Mmot and m the Devils 
Lake Basin in order to provide additional water for 
stock and for irriO'ation of small plots for the produc
tion of forage and subsistence crops. Protection and 
further reO'ulation of the available supply through an 
agreement as to type of water use in the headwaters 
a~a in Canada and possible participation in water
storaO'e development in Canadian territory should be 
considered, together with the relat~on .of the prop~ed 
reservoirs to existing works for wlldhfe conservatIon. 

Water 8upply.-Improvem.ent is urgently needed in 
the water supply for the city of Devils L~ke. W ~ter
supply improvements are also needed a~ ~Isbee, Mmot, 
Burlington, and many smaller commurutIes. 

Sewage treatment.-Until the de:elop~ent .of st?r
age at Lake Darling there was a serIOUS SItU~tlO~ WIth 
regard to deficient stream flow for. the dIlut~on of 
wastes particularly at and below Mmot. While the 
passag~ of water fr~m Lake D~rling down the river ~o 
the lower Souris WIll automatIcally take care of thIS 
difficulty during the greater part of. the year,. the 
problem may not be solved thus durmg the wmter 
months. Sewer systems and sewage-t~e~tme~t ~lants 
are recommended for various commurutIes wlthm the 

area. . 
Flood protection.-Occurrence of re~atiyely hIgh 

m· 0' floods at Minot presents a serIOUS problem. spr <> •• ill 
'While the operation of the Lake Darlmg R.eservoIr ~ 
protect the city against normal floods, thIS protectIon 

2i9 
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should be further improved by an increase in channel 
capacity at Minot. This improvement may be ob
tained by cutting loops of the Souris River and con
structing low levees. 

Recreation and u,ildlife.-In several parts of the 
area lakes used for recreation have been materially 

lowered. In some instances they may be restored 
either by storage of water or by diversion from ad
jacent drainage areas within the basin. The Bureau 
of Biological Survey has developed wildlife marsh 
areas of more than 40,000 acres in the upper and lower 
Souris Basin. 

MbPI key 
no. 

Project 

Mouse-Devils Lake Project List 

Estimated 
cost Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

71 
81 
61 

102 

(I) 

(1) 

79 
(1) 

47 
97 

(1) 

71 
(I) 

61 
(1) 

(1) 

112 
102 

Minot, N. Dak.: Investigation flood prevention ____________________________________ J ______________ _ 

Burlington, N. Dak.: Investigation further water supply __________________________________________ _ 
Collection of factual data concerning the 1Iow 01 the Souris River with thorough consideration of its 

international aspects. 
Devils Lake City, N. Dak.: Investigation to revise water supply with consideration of Sweetwater 

Lake as a possibility. 
Berthold (78), Columbus (11), Dunseith (39), Portal (15). Westhope (34), and Willow City (55), N. 

Dak.: Urban water supply improvements and water-treatment plants. 
Berthold (78), Bowbells (17), Columbus (ll), Dunseith (39), Kenmore (46), Portal (15), Towner (98), 

Velva (91), Westhope (24), and Willow City (55), N. Dak.: Sewer systems and sewage-treatment 
plants. 

Burlington, N. Dak., on Des Lacs River: Water storage lor Irrigation. 
Lake Metigoshe (271, and Upsilon (29), N. Dak.: Regulation of lake levels lor recreational use, Car

penter Lake, Rost Lake and Long Lake. 

~~[:: &~~~lfon z.;;;s~r't~: :.¥>~i.':"W~t:~~~~~~-~~~~~~_~~~~:~~:_~~_~~~~I_~~~~~~============ 
Ambrose (4), Antler (22), Balfour (93), Berthold (78), Columhus (11), Crosby (6), Deering (68), 

Flaxton (16), Gardena (54), Glenburn (50), Lansford (49), Larson (10), Loraine (20), Mohall (43), 
, Newburg (52), Noonan (8), Overly (56), Portal (15), Ruso (92), Sherwood (19), Souris (26), Tagues 

(76), Thorne (38). Tolley (45), and Velva (91). N. Dak.: Surveys and new wells. Minot. N. Dak.: Water-treatment plant _________________________________________________________ _ 
Ambrose (5), Balfour (93), Deering (691, Donnybrook (48), Eckman (51). Foxbolm (75), Hartland 

(77), Kenaston (47), Logan (85), Maxha.s (42), Sherwood (19), and Upham (53), N. Dak.; Botti
neau (2:1), (25), (40). Burke (12). (13), McHenry (92), Rolette (37), (28), and Ward (72), (75). (82), 
Counties, N. Dak.: 23 small dams for recreation and water conservation. Bisbee, N. Dak.: Water-supply improvement _____________________________________________________ _ 

Bisbee (61), Cando (66), Devils Lake (lOS), Lakata (105). and Leeds (IOO), N. Dak.: Sewage-treat-
ment plants. . 

Nelson (l04), RamSl'Y (63), (lQ2), (103), Rolette (59), (60), and Towner (33), (35). (36). Counties, N. 
Dalr.: 9 small dams for rerreation and water conservation. 

Devils Lake City, N. Dak.: Improvement of Sullys Hill Game Preserve at Fort Totten ___________ _ 
Sweetwater Lake, N. Dak.: Increased tributary drain.ge to raise lake to higber level for better 

quality of water, recreational use and possible water supply to Devils Lake City. 

$5.000 
5.000 

40,000 

6,000 

203,000 

345,000 

90,000 
25,000 

46,000 
75.000 Plans eompleted. 
26, 000 

20,000 
152, 000 

37,000 
190,000 

39,000 

34,000 
10,000' 

GROUP B-FOR DEFERRED CONSTRUCTION 

71 
68 

(I) 

Sand Hill Region, N. Dak.: Minor irrigation projectror 2,000 acres. Wells and equipmentror small 
individual farm projects. 

Minot, N. Dak.: Strai~hten and improve channel of Souris River _________________________________ _ 
Rolette County, N. Dak.: Diversion ditch to Long Lake for wildfowl conservation ________________ _ 
Bartlett (106), Brinsmade (110), Churches Ferry (101), Crary (107). Devils Lake (lOS), Edgeland 

(62), Hampden (61), Hansboro (31), Lakota (105), Leeds (100), Minnewaukan (Ill), Mylo (68), 
Perth (36), Penn (109). Rock Lake (37), and Starkweather (65), N. Dak.: Surveys and new wells. 

$100,000 

250,000 
5,000 

30,000 

GROUP C-TIME OF STARTING INDETERMINATE 

(1) Bottineau (41), Crosby (6), Drake (94), Flaxton (16), Granville (70), Mohall (43), Noonan (8), 
Rolette (57), Rugby (67), and Sherwood (19), N. Dak.: Sewers and sewage-treatment plants. 

96 Dam near Verendrye, N. Dak., in Souris River: To divert excess 1Iow 01 river by canal to Buffalo 
Lodge Lake for irrigation. 

(I) Foote-Graham (81) and Sawyer Velva (90), N. Dak.: Irrigation ___________________________________ _ 

(I) 

(1) 

(I) 

(1) 

EstevRU, Long Creek, and Mountain Creek, SaskatChewan, Canada: Reservoirs lor power and 
1Iood eontrol. 

Bottineau (21), Burke (14), Divide (a), Renville (b), and Ward (c), Counties, N. Dak.: Dams for 
water conservation, recreation, aud wildrowl conservation. 

Bottineau (4il, Crosby (6), Des Lacs (SO), Eckman (6il, Flaxton (16), Granville (70), Karlsruhe 
(95), Mohall (43), Noonan (8), Rolette (67), Rugby (67), Sherwood (19), N. Dak .. Water-treat
ment plants and distribution systems. 

Bisbee (61), Calvin (34), Cando (661, Devils Lake (lOS), Lakots (105), Leeds (100), Minnewaukan 
(111), Rolla (30), and York (99), N. Dak.: Waterworks, distribution systems, and treatment 
plants. 

Minnewaukan (111), Rolla (30), York (99), N. Dak.: Sewers and sewage-treatment pJants _________ _ 

$320,000 

100,000 No available water supply in valley. 

150,000 
125,000 

49,000 

165,000 

180,000 

95,000 

Do. 
Amount of participation in eost probably justified 

by I!ow-regula,ion benefits in North Dakota: 
subject. to appropriate international agreements. 

I Map key number shown following community name. 
I Map key number shown following county name, except where there is more than one project in a county. as follows: (a) 7,9; (b) 18,44; (c) 73, 74, 83, 84, 86, 87, 88, 89. 



3. RAINY 

A complete plan of control of lake levels is essential 
to proper development and use of recreational proper
ties and facilities of the Rainy River-Lake of the 
Woods Basin. Hydroelectric power development also 
is involved. This matter has been studied extensively 
by the International Joint Commission and left open 
for further consideration. It is important that a full 
plan of development be determined. 

Pollution in the Rainy River should be reduced. 
This can be accomplished immediately as to urban 
wastes but further study of the more serious indus
trial w'aste pollution is needed. The work of restoring 
to marsh and forest large areas of poor land heretofore 
drained should be continued. The possibility of de
veloping a waterway between the Lake of. the 'Y oo~s 
and Rainy Lake should be kept under consIderatIOn m 
connection with possible. power development. 

General Description 
The Rainy River Basin, as considered here, includes 

the watersheds of Lake of the 'Voods and of Rainy 
River and all tributaries within the boundaries of Min
nesota. The area of the basin in Minnesota is 9,700 
square miles. Characteristic of the basin are the ex
tremely rocky regions with comparatively heavy forest 
cover in the east and south, and the flat regions of 
peat bogs and muskegs in the northwest. Agricult?re 
is concentrated along the lower course of the Ramy 
River from Lake of the Woods to International Falls. 
along the Little Fork River, and alOl~g parts of. ~ig 
Fork River, as well as near the MesabI and Vermilwn 
ranges. . 

The Rainy River rises in Rainy Lake and flows mto 
Lake of the Woods. It forms part of the boundary be
tween Minnesota and Ontario. There is a chain of 
"border lakes" above Rainy Lake. The total fall 
through this chain is 444 feet, from 1,550 feet above 
sea level at North Lake to 1,106 feet at Rainy Lake, 
a distance of 160 miles. The chief tributaries of the 
Rainy River and the boundary waters are the Big 
Fork Little Fork Kawishiwi, Vermilion, Rat Root, 

" b . I Black Rapid and Warroad Rivers. The asm s opes 
gener~lly to the northwest, at an average of about 12 
to 15 feet per mile. . 

The region north and east of Net Lake, Pehcan 
Lake Vermilion Lake and Birch Lake is covered by 

" b . rock outcrops. The soils of many parts of the asm 
are very poor. Exceptions are the ~reas along. the 
lower course of the Rainy River and Its lower trIbu-
taries. 

96-128-37-19 

The average annual precipitation is about 2-:1: inches, 
but it decreases west of International Falls to about 
21 inches near Lake of the Woods. Temperature ex
tremes range from 49° below zero to 100° above. The 
average annual temperature is about 37° and the length 
of the growing season is about 110 days. The greater 
part of the precipitation falls during the growing 
season. 

Important industries are mining, lumbering, agri
culture, and tourist trade. The production of iron 
ore from the Vermilion Range fluctuates between 1 
and 2 million tons per year. The Vermilion Range 
produces about 1 percent of the total iron ore output 
of the world. 

The center of the lumber industry is at Interna
tional Falls. Most of the Superior and Chippewa 
National Forests is within this basin. Land that has 
proved unsuitable for agricultural purposes is being 
withdrawn for forests. Timber areas are approaching 
their original extent. 

Farming generally is confined to areas along the 
lower course of the Rainy River, around Lake of the 
Woods, and just north of the Mesabi Range along the 
southern border of the basin. Dairying is the major 
farming enterprise. Specialty crops, such as alfalfa 
and clover seed, are produced. 

The Rainy River Basin includes some of the finest 
recreational areas in Minnesota. Lake of the Woods, 
Rainy Lake, and the lake regions to the east and south 
are well stocked with game and fish. The forests and 
lakes are ideal for canoe trips, fishing, camping, and 
other summer recreational purposes. The wilderness 
area to the north and east is almost inaccessible except 
by boat or canoe. Its remoten~ss is .its. part~c~lar 
attraction. It is preserved practIcally m Its ongmal 
state. 

The population of the basin in 1930 was .45,0!2, of 
which 27.124 lived on farms. The more Important 
cities are 'Ely, with a population of 6,156 in 1930, and 
International Falls, 5,036. 

The Rainy River at its discharge into the Lake of 
the woods has an average flow of abou~ 11,000. cu~ic 
feet per second. About 60 percent of this flow IS dIS
charged from Rainy Lake. The ~verage fl?w of the 
Kawishiwi River at Garden Lake IS 771 CUbIC feet per 
second. The Vermilion River, below Vermilion Lake, 
has a steep gradient with a f~ll of more t~an 100 feet 
in one reach of 42 miles. LIttle Fork RIver has an 
average fall of 1.62 feet per mile in its lower section. 
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Drainage Basin Problems and Programs 

Big Fork River includes one drop of 36 feet in three
tenths of a mile. 

Recommended Plan 

N avigatWn.-Lake of the Woods and the Rainy 
River to the foot of Long Sioux Rapids are navigable, 
with harbor development at 'Varroad for 7-foot draft. 
Upper Rainy River and Rainy Lake are now used for 
navigation largely for the floating of sawlogs. A con
tinuous water route from the head of Rainy Lake at 
Kettle Falls to Keewatin at the outlet of the Lake of 
the Woods could be provided for boats of 7-foot draft 
by constructing a dam and lock below the rapids on 
Rainy River and by providing locking facilities at In
ternational Falls. This would fit in with the develop
ment of hydroelectric power below International Falls. 
This proposal may be given consideration as part of 
the long-range plan, but there appears to be no present 
need for its development. 

lV ater supply.-Along the boundary waters, where is 
concentrated the greater part of the population, there 
is an ample supply of soft water .. In the western part 
of the area underground water is ample, but it is rather 
hard. 

Pollwtion.-The waters of the Rainy River above 
International Falls are polluted by domestic wastes and 
below International Falls by both domestic and indus
trial wastes. Relocation of waterworks intakes and 
the treatment of domestic sewage are required. The 
Rainy River below International Falls has been badly 
polluted by wastes from pulp and paper mills. This 
pollution consists of chemical waste, bark, and other 
materials, which tend to develop floating sludge masses 
and injure fish life. The matter is being studied be
tween the State of 'Minnesota and the Province of 
Ontario. If a satisfactory solution is not arrived at in 
a reasonable time, reference to the International Joint 
Commission may be indicated. 

Drainage.-Large areas south of the Lake of the 
Woods and the Rainy River, originally consisting of 
one great swamp, were drained between 1911 and 1916 
at great cost. The land proved unsuitable for cultiva
tion. The drying out of the area has created serious 
difficulties in the controlling of forest fires. Three 
widespread and disastrous fires have occurred. .Four 
towns were destroyed. The restoration of the marsh 
area has been undertaken by the Resettlement Admin-
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istration, which is constructing control dams in the 
ditches and on the principal water courses . 
. Water powel'.-Existing hydroelectric developments 
mclude a 22,600 kilowatts installation at International 
Falls and one of 3,750 kilowatts on the Kawishiwi River 
at Winton. 

An additional plant of 2,100 kilowatts has been pro
posed on the Kawishiwi, with storage in Birch Lake of 
124,000 acre-feet. Storage of 67,000 acre-feet in Gabro 
and Bald Eagle Lakes also has been proposed. Three 
projects have been proposed on the Vermilion Riwr 
having a total head of 215 feet, the probable market for 
this power being in the Iron Ranges. On the Little 
Fork and Big Fork Rivers run-of-the-river plants are 
possible; on the latter stream, fhe sites have been 
studied. 

Undeveloped power possibilities of the boundary 
waters have been extensively investigated for the In
ternational Joint Commission. Proposals involve the 
control of various lake outlets and flow equalization. 
Further regulation would be beneficial to the existing 
installation at International Falls, and would improve 
the prospects for an installation below International 
Falls. 

Certain of the proposals studied appear to be feasi
ble. Others require further investigation. 

Recreation.-The recreational possibilities of this 
area are probably its greatest asset. The lakes and 
streams are among the more beautiful in the United 
States and game and fish abound. The best use of the 
lakes for recreation requires that the fluctuation in 
lake levels be as small as possible. Because of this, 
there is a serious conflict between the interests of re
creation and those of power development. 

The level of the Lake of the Woods is controlled in 
accordance with the treaty of 1925. Some measure of 
control has been established at Rainy Lake, N amakan, 
and a number of lakes on the N amakan chain. The 
International Joint Commission has studied these 
lakes. It concluded in 1934: that it was not then 
desirable, nor practicable, to regulate the levels of the 
upper chain of lakes, but it left the matter open. A 
long range plan requires the elimination of uncertain
ties of this kind. The ultimate desirable regulation of 
lake levels in the best combined interests of recreation 
and power development should be determined in the 
near future. 
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Rainy Project List 

Mapl key 
no. 

Project I Estima ted cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

4 
(') 

3 
(.) 

(') 
9 

International Falls, Minn.: Water-supply system .•.•.•...•.....•.•••.•.•••••••.•.....•.•••.••..••• 
Big Falls (6) and Warreed (I,l! Minn.: Water·supply systems ......•..............•••••••••.•.....• 

~t,::~~f l'~~u~~~), PJ~~~~ml..1, ~;l~yB~~~h~t~ke (2iij~~-8ck:iIie:Hor-.i;L8k;;(iii:Littie·TUrti;;· 
Lake (23), Maple Lake (19), and North Star Lake (24), Minn.: Water supply. 

Baudette (2) and International Falls (4), Minn.: Sewer systems and treatment plants •••......••••• 
Lake Vermillion, Miun.: Outlet works, water conservation ••.•••.......••........•.•.•.•.•.•••••.. 

$187,000 
15,000 
5,000 

14,000 

41,000 
19,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

(') I Big Falls Village (6), Boriin Creek (18), Little Fork River (15), Luoma Creek, (13), Owens Township I 
(16), Pike River (12), (14) and Sturgeen Township (17), Minn.: Drainage by channel clearance, $67,000 I 

GROUP C-TIME OF STARTING INDETERMINATE 

(.) Birch Lake (ll) and Gabiro Lake (10), Minn.: Water power ..............•.......•...............• 
8 Vermillion River, Minn.: Water power •••••..••.••.•••.••...........•....................•.......• 
7 Little Fork River, Minn.: Water power •..••.............................•.••...•..•...•••.•.••.•. 
fj Big Fork River, Minn.: Water power ••..••..........•...•.........•........•.•.................•.. 

, Map key number shown following community name • 
• Map key number shown following lake name. 
, !\lap key number shown follOwing name. 

$1,600,000 
1,400.000 
1,600,000 
1.400,000 

Plansmade. 
Do. 

Do. 

Plans made. Pending acquisition of land. 



4. MISSISSIPPI HEAD'VATERS' 

The small excess of minimum flow of the Mississippi 
River over the demands of St. Paul and Minneapolis 
for water, the protection of a large inYestment by the 
United States in navigation improvements, and the 
existing and potential water-power development are 
factors which indicate that maximum benefits would 
accrue from a water plan which is primarily directed 
at correction of the low flow in the river. Such a 
program, if supplemented by the complete treatment 
of wastes discharged into the main stream and its trib
utaries, would be consistent with and promote the im
provement and expansion of recreational facilities al
ready attracting extensive tourist traffic to this basin. 
Lack of sites for providing large volumes of storage, 
except for those now operated by the United States, 
low run-off from the drainage area, and difficulties 
from ice in the winter season make flow correction dif
ficult of accomplishment. However, under a compre
hensive plan and integrated operating schedule, a con
siderable volume of storage in many small lakes 
would provide not only better regulation of existing 
lake levels for recreational purposes, but also contrib
ute a proportional share of stored water to stream flow 
to increase the usual low summer discharge. 

The water problems may be summarized as follows: 
(1) low flows which restrict stream development for 
water supply, water power, and navigation; (2) seri
ous pollution of surface water by sewage and industrial 
wastes; (3) recession of lake levels which impair their 
value for recreational and wildlife purposes; and (;1) 
frequent but relatively small flood damage on the main 
stream in the vicinity of Ait1.-in, Minn. 

General Description 

The upper Mississippi Basin includes the drainage 
area of the Mississippi River and all its tributaries 
above the mouth of the Minnesota River on the right 
bank and above the mouth of the St. Croix RiYer on 
the left bank. The basin contains about 20,000 square 
miles, entirely within Minnesota, comprising 32 coun
ties in whole or in part. The basin, roughly rectangu
lar, is about 260 miles long and 100 miles wide. 

The course of the Mississippi River from Lake Her
nando de Soto, above Lake Itasca, to Hastings, is 
about 587 miles in length and resembles a huge ques
tion mark in pattern. There is a total fall of 796 feet 

1 This report does not cover tbe main stream below St. AntbO~Y F~llS: 
sinee tbat section is discussed in the report on tbe L'pper ~IISSiSS1PPl 
Western Tribu laries. 

from its source (altitude 1,461 feet) to the HastinO"s 
gage (altitude 665 feet). In the course from He~·
nando de Soto to Brainer!!, a distance of 280 miles, 
there is a fall of 145 feet, and from Brainerd to Has
tings, a distance of no miles, a fall of 489 feet. The 
section from Brainerd to Hastings has sufficient gra
dient to provide many power sites, particularly at St. 
Anthony's Falls, about 50 feet, and at the "Twin City" 
lock and dam, about 20 feet. 

The drainage pattern of the area consists principally 
of large and small lakes and muskegs, cOllllected by 
rivers and creeks which weave a network of water
ways. The major right-bank tributaries are the Leech 
Lake, Willow, Pine, Crow 'Ving, Sauk, and Crow 
Rivers, and those on the left bank are the Prairie, 
Sandy, Nokasippi, Platte, Elk, and Rum Rivers. 
Notable among the lakes are Mille Lacs, Leech, and 
Winnibigoshish, the second, third, and fourth largest 
lakes in Minnesota. In some places between the lakes 
and rivers there are smooth or gently rolling plains, 
while in other places there are irregular ridges and 
patches of hills. Erosion by the major streams has 
exposed portions of the uneven bedrock surface in a 
few places. 

Most of the soils, deriv;:d from glacial drift, are 
good and have a heavy clay subsoil. Throughout the 
area there are numerous large and small old lake 
plains with rich muck soils. In the muskeg areas the 
large amount of peaty material is a handic.ap to agri
culture. There are great resources of gramte, notably 
near St. Cloud, and of iron ores in the Mesaba and 
Cayuma Ranges. 

The. average alllmal precipitation is about 26 inches, 
ranging from 28 inches in the southeast to 2-1 inches 
in the northwest. The maximum precipitation occurs 
durin ... the short growing season of 140 days, late May 
to early September. The average snowfall is about 
33 inches. The average allllual temperature for the 
area is about 42°, ranging from 44° at St. Paul to 40° 
at Bemidji. The July average is 70° and the Janunry 
nvernge is 15°. Extreme temperntures of 50° below 
zero nnd 100° above are common in the area. 

The native vegetation of the basin consists mainly of 
two types of forest; coniferous in the northern two
thirds and hardwoods, mostly oak, in the southern 
part. 'Locally there a.re sta.nds of pin~ on sandy so~ls, 
and tamnrack on mOIst SOIls. PractIcally the entIre 
basin has been cut OYer and second growth is quite 
typical. Large expanses of muskeg nre common in the 

28:) 
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northern part. The forests, lakes, and streams, with 
their game and fish, afford valuable recreational 
resources. 

As the cut-over areas extended, farmers cleared the 
stumps and carried on mixed general farming. Many 
such areas have evolved important dairy activities 
which are the basis of numerous creameries and cheese 
factories. Most of the I\reas suitable for such utiliza
tion are now developed. 

In addition to the processing of raw materials, there 
has been the establishment of numerous manufactur
ing plants to provide consumers goods for this and 
adjacent basins. On account of the focus of transpor
tation facilities, both water and rail, at the "Twin 
Cities", a large group of manufacturing plants has 
been developed on an interregional and international 
scale. The principal plants include flour milling, 
meat packing, brewing, woolen, iron and steel foundry, 
and woodworking. 

'Vith the growing appreciation of the economic 
value of recreational resources and facilities, the upper 
Mississippi Basin has assumed outstanding prominence 
as a resort region. Summer resort hotels, tourist 
camps, tourist cabin camps, golf courses, hunting and 
fishing lodges, and communities of summer residences 
have been established throughout the basin, notably in 
the vicinities of Brainerd, Walker, and Bemidji. 

The mining of iron ore on the Mesabi Range since 
1890 from Coleraine to Keewatin has produced a string 
d towns and cities of several thousand inhabitants 
possessing decidedly modern urban characteristics. 
To a less degree similar development has occurred on 
the Cayuna Range in the vicinity of Aitkin. 

The total population of the upper Mississippi Basin 
in 1930 was about 1,202,000, of which about 836,000 
was urban (Minneapolis-St. Paul, 736,000). There are 
2! urban centers with more than 2,500 inhabitants; 
most of these have reflected the general flattening of 
growth curves of their vicinities indicating the ap
proach of economic maturity. The "Twin Cities", be
cause of their interregionally and internationally im
portant activities, have prolonged their period of rapid 
growth. 

Since 188! the flow of the Mississippi has been regu
la,ted by reservoirs. The present gross storage capac
ity is 2,200,000 acre-feet. These reservoirs are oper
ated primarily in the interest of navigation, but are 
also used for other flow-correction purposes. The flow 
of the stream is affected by freezing and ice from late 
NO\'ember to the middle of March. The flow at Min
neapolis fluctuates from more than 43,000 cubic feet 
per second to less than 500 cubic feet 'per second. 
Navigation facilities are highly developed below Min
neapolis. A number of potential water-power sites 
exist above Minneapolis. The streams provide water 
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supplies for the "Twin Cities" and a number of smaller 
urban centers. The peak water requirements of St. 
Paul and Minneapolis are equal to about 50 percent of 
the minimum flow of the stream at the intakes. Peak 
demands and minimum flow are quite likely to be 
coincident. 

Much sewage and industrial waste is discharged un
treated or partially treated into the streams. This 
situation creates serious pollution problems and reduces 
the value of the streams for two of the more important 
functions they should have-namely, furnishing 
municipal water supplies and providing recreational 
facilities. 

The many lakes provide natural storage facilities for 
conservation purposes and in conjunction with favor
able summer and autumn temperatures form the basic 
attraction which supports the prosperous tourist in
dustry. The lake levels are subject to considerable 
fluctuation except where regulating devices have been 
installed. Such fluctuation is detrimental to the recre
ational and storage values of the lakes. 

The capacity of the channels is sufficient to carry 
,maximum flow except on the main stream in the 
vicinity of Aitkin. At this place from 2,500 to 30,000 
acres are subject to frequent flood damage. Extensive 
use of artesian waters in St. Paul and Minneapolis 
has lowered the static levels. 

Recommended Plan 
The dangerously close approach of and the very 

probable coincidence of the maximum water demand of 
St. Paul and Minneapolis and the minimum flow of the 
Mississippi River, together with the large investment 
in navigation facilities on the lower river by the 
United States and the potential and existing water 
power production, point to the fact that flow correc
tion by storage development is the fundamental need 
on the Mississippi River above St. Paul. 

A review of the relevant data suggests that the mini
mum flow of 460 cubic feet per second can be increased 
to at least 1,000 cubic feet per second. 

The large amount of relatively cheap storage which 
could be made available by regulating the levels of the 
numerous lakes in the region appears to offer excellent 
possibilities of achieving the desired flow correction 
without damaging the recreational assets of the area. 
In many instances, these assets would be increased. 

Any appreciable increase in minimum flow would be 
favorable to navigation, power development, municipal 
water supplies, and sanitation. The use of the lakes 
for storage might increase or decrease their recreational 
value, depending upon the general method of develop
ment and the schedules of storage release. On account 
of the large number of lakes, it seems probable that by 
judicions operation of storage release the lakes could 
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be held at average levels higher than that permitted by 
natural conditions. Because of the accumulation of 
water in the spring from melting snow, and because 
most of the precipitation occurs in summer a portion of 
the storage capacity could be used twice in one year. 
Further study of the water problems of the area, in 
their interlocking relationships, is recommended. 

The complete treatment of sewage and industrial 
wastes discharged into the streams should be under
taken because of the general recreational character of 
the region and the large dependence upon surface water 
supplies. 

Regulation of lake levels.-There are a number of 
lake-level regulation projects ready for construction 
which are included in the project lists. The proposed 
projects are in harmony with future flow correction 
and need not await the completion of the proposed 
studies. The potential contributions of storage to a 
general flow-correction program should be anticipated 
in the construction plans for these works. It is recom
mended that the six storage reservoirs now operated 
by the United States be utilized to their maximum 
capacity for flow correction. The interests of water 
supply, sanitation, and power are in harmony with 
their primary purpose of increasing flow for naviga
tion purposes. 

Pollution.-The recreational character of the area, 
together with the large dependence of urban centers 
upon surface water supplies, makes adequate treat· 
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~ent o~ wastes immediately desirable. Serious pollu
t~on eXISts at several points owing to untreated or par
tIally treated wastes from cities State institutions 
and industrial plants. Several p:ojects for pollutio~ 
abatement are included in the project lists. 

The outstanding water-supply problem of this basin 
concerns the future needs of St. Paul and Minneapolis. 
The present peak demand is about 50 percent of the 
minimum flow of record. Predictions of future de
mands indicate that if may be possible for the demand 
to exceed the minimum flow. These cities may be 
required to go to Lake Superior or the St. Croix River 
to satisfy future needs. Either of the alternate sources 
would be costly to develop and would involve either 
international or interstate diversions of water. 

Other urban centers are in need of extensions or 
new supply systems. 

Water power.-The Corps of Engineers has reported 
on 12 sites on the main stream above Minneapolis. 
J!'or the period of record studied and the conditions 
assumed, the Corps of Engineers reports that these 
plants may produce about 87,000,000 kilowatt-hours of 
primary power and 314,000,000 kilowatt-hours of sec
ondary power annually. Augmentation of minimum 
How would increase the capacity of these plants. If 
the construction and operation of power plants were 
coordinated with a progressive program of flow cor
rection, the sale of power should assist in financing 
the cost of the program. 



L~XIENi) 
Citiee ___ _ 

w ..... Supply ___ _ • 
Pollution Control __ __ __ ___ _ • 

DRm and Re.ervoir __ __ __ __ ~ 

Rw Wildfowl Refuge, W. Water Colillervatiou, 

LoroIStudyo.WaterCoD8e1'Y8tiou ______ ~ 

Water ConaervatiOD PrOject -- -- -- - (!J 
Diversion Channel ____________ _ 

Dminllge BntiD Bouudary _______ _ 

Map Key Numben Shown 011 Project Liat __ _ !S 

I Projecw. ImlUediate Invmtigatiou or Conettut.:tioD Shown in Red 

Bnain Wide Study. Stream Flow for Water ColUlel'V8tiOD, 
Power, Rod NI\\'iltBrion 

AWn Wid" Study, Pollutioll and MuniMpnl Water Sl1ppliea 
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Mississippi Headwaters Proj!'lct List 

Map I koy 
no. 

Project I Estimated cost I 
OROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTIO:-I 

Study 01 !low regulation by review 01 existing data and reports and collection 01 new data to deter. 
~:!J::::'!n~~~i!~~ minimum stream Dow and to provide for water conservation, power 

Study 01 eristing water supplies and 01 nrban centers not now supplied with waterworks to deter. 
mine needs and make recommendations to improve supplies. Also to make studies and recom
mendations for the abatement of pollution from domestic and industrial wastes. 

57 Study and snrvey to determine the economic value 01 the Minnetonka Water Conservation project. 
which plans to raise the water level 01 Lake Minnetonka by the diversion 01 water from the Crow 
River. 

$25.000 

5,000 

5,000 
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Remarks 

41 
62 

(1) 

St. Cloud. Minn.: Sewage·treatment plant •.....•...••......••.•..•.••••.•..•.•..•....•.•.......... 
St. Paul. Minn.: Additional water treatment .•..•........••..•.....•.....•.•.•.......••.........•• 
Anoka (46). Bertha (23). Elk River (47). Alexandria (26), Parker Prairie (22). Pie .. (30). Rohinsdale 

420.000 
227.000 
138.000 

Plans completed. 
Plans completed.:and)eady lor:construction. 

Do. 

(1) 

(1) 
49 

(1) 

(59), St. Martin (37). Trommald (18). and Wayzata (60), Minn.: Water supply. 
Alexandria (26), Bertha (23). Cohato (54), Glencoe (55). Grove City (53). Ah·Gwah·Ching (11), Little 

Falls (29). Nashwauk (5). and St. Paul (62). Minn.: Sewer systems. 
Anoka (46), Bemidji (I). Rohinsdale (59). Wadena (21). and Waite Park (41). Minn.: Storm sewers •. 

!~~.:'·(N)~~:::(fsi.t~~f~~t8!i~t8SS·Cii):crciw·WIDg·(i9):DOiigi ... ··(25);·HeiiDej;ID·C58):· 
Isanti (43). Itasea (4). Stearns (36), and Todd (24) Counties. Minn.: Water-conservation projects 
at lOS points. 

114,000 Do, 

129,000 Do. 
8,000 Plans completed. 

226, 000 Plans completed and ready lor construction. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) I Aitkin (17), A1hany (as). Annandale (51). Brainerd (20), Calumet (7), Cambridge (44), Cass 
Lake (2), Coldsprings (39). Croshy (18). Deer River (9). Deerwood (18), Foley (32), Grand 
Rapids (8), Holdingford (33), Ironton (18), Keewatin (6), Long Prairie (28), Maple Lake (50), 
Melrose (34), Milaca (31), Monticello (48), Osakis (27), Paynesville (52), Princeton (42), Remer (13), 
Richmond (38), St. Joseph (40), Trommald (18), and Watertown (56,) Minn.: Complete sewage
treatment plants. 

Itasca County, Minn.: Water conservation and stabilization 01 water levels 01 Sugar Lake by means 
ola darn. 

10. If Cass County, Minn.: Dams across the outlets 01 each 01 Mud and Rice Lakes to lorm refuges and 
sanctuaries for waterfowl. 

$769,000 

10,000 

20,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

62 I Minneapolis, St. Paul. Minn.: Addition to sewage·treatment plant lor complete treatment •.......•. I $4, 000, 000 I 
I Map key number shown lollowing community name. 



5. MINNESOTA 

A comprehensive plan for development of the basin's 
water resources must take into consideration the highly 
developed agricultural, dairying, and livestock indus
tries, recreational activ\ties, and extensive wildlife 
interests. Expansion and protection of the latter fea
tures are retarded by the erratic flow of the streams 
and fluctuations of lake levels. The principal objec
tives of the water plan should be (1) the correction of 
the present widely variant stream flow for purposes of 
flood control, urban water supply, and dilution of 
waste; (2) the preservation and enlargement of rec
reational and wildlife areas; and (3) the development 
of minor water-power projects which are widely dis
tributed throughout the basin. 

General Description 

The Minnesota River Basin extends generally to the 
southeast across the southern part of Minnesota and 
comprises an area of 16,14:7 square miles, nearly 90 
percent of which lies in Minnesota and the remainder 
in Iowa and South Dakota. 

The Minnesota River heads in the northeast corner 
of South Dakota and flows into the Mississippi River 
at the "Twin Cities." The principal tributaries from 
the south, named in order downstream, are the Whet
stone, Yellow Bank, Lac qui Parle, Yellow Medicine, 
Redwood, Cottonwood, and Blue Earth Rivers; and 
from the north, the Pomme de Terre and Chippewa 
Rivers. 

Several aspects of glaciation are reflected in the 
general topography of the basin. Low rolling hills 
and smooth outwash plains are most pronounced in 
the west and southwest, while steep hills, lake-dotted 
moraines, and marshes abound in the eastern and north
eastern parts. The Minnesota River follows a trough 
some 200 feet deep and one-half mile to 2 miles wide, 
eroded at the end of the last glacial period. In the 
headwaters and from Granite to Minnesota Falls the 
gradients are steep, but the river generally has a rather 
flat slope. Elevations of the surface range from 700 
to 1,900 feet above sea level. 

Flow habits of the Minnesota Riwr and its tribu
taries are very erratic. Damaging floods have oc
curred more frequently than once in 3 years, yet at 
certain periods of most years there is practically no 
water in the river. Some flow-correction works are 
under construction and others have been completed, but 
these will have to be supplemented extensively before 
the floods are sufficiently controlled. Reservoirs con-
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structed in this basin should be operated to serve the 
dual purpose of reducing flood peaks and later releas
ing storage to augment low-water flow and thereby to 
improve sanitary conditions. A complete study should 
be made of flow-correction possibilities, particularly in 
connection with tributary regulation by reservoir con· 
trol. This should include a search for available reser
voir sites on all rivers and should consider the develop
ment of water power concurrently with other features. 

The lakes of this basin, while not extensive in area, 
have existing and potential value for water conserva
tion, stream regulation, recreational centers, and wild
life habitats. Lake surfaces are normally subject to 
considerable lowering during drought periods, and 
some conservation projects have already been con
structed to regulate these levels. Others that are built 
should be planned so that some of the lake storage 
may be used when most needed to increase stream flow. 
A study should be made of existing and future lake
level regulation projects, particularly in connection 
with the feasibility of their use and method of opera
tion, for flow-correction, wildlife, and recreational 
purposes. 

Soils of the basin are fertile and are usually com
posed of black clay with a sand, gravel, or mixed loam. 
Soil erosion presents a serious problem in various lo
calities. The water table is close to or at the surface 
in the Minnesota trough and morainic basins, thus 
necessitating considerable land drainage, but in most 
cf the area the soils are naturally self-draining to a 
water table many feet below the surface. 

Climatically the basin is located in the transition 
belt between the humid and semiarid continental short 
summer types. The mean annual precipitation is ap
proximately 25 inches, of which about two-thirds 
occurs during the growing season from May to Sep
tember. Deciduous forests originally covered much of 
the eastern part of the basin, giving way to prairie& in 
the western part. 

Economic development is dependent almost entirely 
upon agriculture. About 90 percent of the area is 
available for farm use and the per-annum value of 
farm products' has exceeded $200,000,000. The princi
pal crop is grain, with forage, vegetables, and sugar 
beets secondary. Dairying, livestock, and poultry 
raising are becoming increasingly important. Proc
essing of food products is the principal manufactur
ing industry and an important factor in maintaining 
the urban population. Mineral industries are of minor 
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importance. The lock of know'll. dep<J!Sits of coal, 
petroleum, and natural gas in this basin emphasizes 
the necessity for careful scrutiny for water power. 

Inordinately low flows of the streams, together with 
increasing urbanization and the presence of creamery, 
cannery, and other organic wastes, are creating serious 
problem'> in waste disposal which will grow more acute 
than at present. Many existing treatment plants are 
inadequate and it is important that additional waste
treabmmt facilities be added to many existing sys
tems and that complete treatment be included in all 
new sewage systems constructed. Flow correction will 
alleviate present conditions, but will not remove the 
need for further abatement. A complete sanitary sur
vey should be conducted in connection with the study 
of water supply, waste disposal, and stream pollution 
in urban and rural areas. 

The basin's population of less than a half million 
is practically the same as that of New Hampshire. 
Less than one-fifth of the people live in urban centers 
of more than 2,500 population, and the population may 
be considered relatively stable numerically. 

Recommended Plan 
Minnesota agencies administering water resources 

are fully cognizant of their problems, but more infor
mation is needed to formulate a complete plan and 
operate it effectively. Additional hydrologic data are 
necessary to evaluate more accurately the gross and net 
amount of water resources, and a study is required of 
several phases of water-resource development before 
completely definite and specific recommendations for 
the long-range plan are warranted. It is expected that 
the need for some of the construction projects listed 
in this report will be modified by the information re
• ealed by the study projects. These latter investiga
tions should, therefore, be undertaken immediately in 
order to achieve the best coordination of the proposed 
construction program. 

Water 8upply.-A. trend exists in other sections of 
the United States which have underground water re
sources of hardness similar to those in the Minnesota 
River Basin to abandon ground-water supply in favor 
of surface supply when the latter can be developed eco-
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nomically. It is quite possible that this trend will 
de.elop here, particularly in localities where ground 
water sources are relatively poor in quality. This con
tingency should therefore be anticipated in the long
range plan. Treatment plants for both softeninO' and 
demineralizing ground water supplies should b: pro
.ided as rapidly as they are warranted. Towns and 
,illages which do not possess water-supply systems 
should be provided with such facilities when condi
tions warrant. 

Drainage.-The region is supplied with adequate 
Jand-drainage facilities, except in small scattered areas, 
and in general the land-drainage program is complete. 
Drought and adverse financial conditions have resulted 
in the deterioration of some of the systems by growth 
of Yegetation, clogging of tile, and other causes. Such 
works as need rehabilitation and repair should be 
restored to a satisfactory condition and all systems 
should be maintained in good order. :New drainage 
problems may develop in connection with flow cor
rection and water conservation projects where the 
raising of stored-water levels affects the elevation 
of the underground-water table to the detriment of 
agricultural land. An examination of existing land
drainage works should be conducted to determine the 
character and extent of the required rehabilitation 
and to formulate a program for its accomplislmlent. 
The study should also include an investigation of the 
possibilities and agricultural value of controlling 
water-table levels in free drainage soils to provide 
sub-irrigation during drought periods. In this latter 
connection an investigation would be desirable to de
termine the feasibility of supplying supplemental irri
gation during drought periods by using portable 
pumping in the limited areas close to streams or 
reservoirs . 

Navigation.-The Minnesota River formerly carried 
freight traffic and is susceptible to some developm~nt 
along with stream regulation. An excellent p~tenhal 
terminal site exists near the mouth of the rI'l'er at 
the "Twin Cities." This site is being considered as 
one possibility for the development of a needed ex
pansion of terminal facilities at Minneapolis on the 
Mississippi River. 
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Minnesota Project List 

Remarks 
Mapl key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

44 
(I) 
(I) 

St~~~a~(,':: =~~~~'kt~~~~~hD~~~,'::in including study to determine the functional utility 01 
Study 01 regulation 01 lake levels to determine best development lor each lake ____________________ . __ 
Study of sanitary conditions o! rivers and condition of ground waters throughout entire basin _______ _ 

~:~~::.~ ~~~~ °6~:giX!'!~:a~:.i':!"tiii.iirpi.mC:::::::::::::::::::::::::::::::::::::::::::: 
Benson (16), Dalton (1), Henderson (40), Morris (10), and Wells (78), Minn.: Sewage treatment ____ _ 
Clara City (19), Clarkfield (22), Hancock (9), and Lowry (4), Minn.: Sewer systems and sewage-

treatment plants. 

(I) New Uim (44) and Willmar (I8), Minn.: Sewer-system extensions _________________________________ _ 
(I) Danube (26), Delavan (74), Elysian (63), Good Thunder (72), and Hollman (2), Minn.: Sewer sys-

tems. 
12 Sisseton, S. Dak.: Woterworks system ______________________________________ . __ . ___________________ _ 

(I) Farwell (3), HolIman (2), and Ruthton (51), Minn.: Waterworks ______________ ... _______________ .. 
14 Big Stone City. S. Dak.: Water-supply system _______________________________ .. ______ . ___________ _ 

(I) Benson (16), Browns Valley (11), Chaska (34), Clora City (19), Clarkfield (22), Cyrus (8), Glen-
wood (5), Marshall (47), New Prague (38), Tracy (52), and Triumph (68), Minn.: Woter-treat
ment plants. 

Dalton, Minn.: Water-supply system and treatment plant ________________________________________ _ 
22 small dams and channel improvem(lnt for water conservation and flow correction in Minnesota_ 

18 Willmar, Minn.: 6 dams and 6 channel improvement projects in chain of lakes for water conser
vation. 

(I) Ced..- (38), New mm (44), Scandinavian (7), Sleepy Eye (45), and Wood Lake (27), Minn.: Dams 
and reservoirs for water conservation and recreation. 

$105,000 

25,000 
40,000 
30,000 

131,000 
76,000 

127,000 

4,000 
13,000 

80,000 
22,000 
70,000 

104,000 

24,000 
68,000 

135,000 

170,000 

Preliminary plans completed. 
- Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

66 Watonwan County, Minn.: 3 d3ms and 2 channel improvement projects lor recreation and flood 
control. 

58 New UIm, Minn.: Dam on Minnesota River below the mouth 01 the Cottonwood River for flood 
control. 

15 Millbank, S. Dak.: Sewers and sewage-treatment plant ___________________________________________ _ 
12 Sisseton, S. Dak.: Sewage-treatment plant ________________________________________________________ . 

(I) Browns Valley (11), Chaska (34), Dawson (20), Gaylord (43), Good Thunder (72), Granite Falls 
~~h~~~~A~(~f~;if::.~v~~:.~f.~ir:~;:;:~~ J~:~is~orris (10), Olivia (25), Redweod Falls (32), 

(I) Big Stone City (14) and Wilmot (13), S. Dak.: Sewers and >.wage treatment plants ______________ _ 
(I) Amboy (71), Blue Earth (79), Bricelyn (80), Butterfield (66), Canby (29), Easton (76), Hanley Falls 

(28), Henderson (40), Hendricks (30), Ivanhoe (48), Jordan (37), Lake Crystal (69), Lamberton 
(04), Le Center (42), Le Seur (41), Madelia (65), Mankato (62), Mapleton (76), Minneota (31), 
Minnesota Lake (77), Montgomery (39), Mountain Lake (67), New Prague (28), North Mankato 
(60), Russell (49), St. Peter (and State institutions) (6\), Sanborn (55), Shakopee (36), Sleepy Eye 

~~~v~'(~)~~1ci~. ~~i~~:t~~~;,i(~~i';a~J)W=~o (r~~i,l.ll:n~~~e:~~:s.::.t~~nt'i:~~~~ 81 Rake, Iowa: Water-supply system ________________________________________________________________ _ 
30 Lincoln County, Minn.: Dam for water conservation in Lake Hendricks __________________________ _ 

$126, 000 Preliminary plans completed. 

750, 000 

50,000 
28,000 

304,000 

48,000 
1,005,000 

25,000 
20,000 

GROUP C-TIME OF 'CONSTRUCTION INDETERMINATE 

(I) Green Isle (33), Minnesota Lake (77), Murdock (17), and Springfield (57), Minn.: Waterworks 
(I) Bullalo Center (84), Lakota (83), Ledyard (82), and Rake (81), Iowa: Sewer systems _______________ 1 

systems. . 32 Redwood FaIls, Minn.: Dam (or flood controL ___________________________________________________ _ 

I Map keY' number shown (ollowing community name. 

$57,000 I 156,000 

500,000 Preliminary investigation made. 
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6. UPPER MISSISSIPPI: EASTERN TRIBUTARIES 

A general program of small works to restore the 
natural levels of the many lakes and to regulate their 
outflow is an outstanding water need of this region. 
Objectives of such a pr<\iram include the reduction of 
damaging soil erosion, the lessening of the silt burden 
of the streams, the preservation of important reCl·ea
tional values, and the improvement of power produc
tion. Certain projects fitting into this general program 
can be recommended for immediate construction. A 
special investigation should be made to complete the 
plan. Pollution by sewage and industrial wastes 
should be corrected in some places and a general study 
should be instituted to plan similar measures for future 
needs. Improvements to water supplies are locally 
needed. Present and potential water-power develop
ment should be investigated with reference to the power 
market. 

General Description 
The group of tributary basins comprising this region 

covers most of northeastern Wisconsin and a part of 
Minnesota, an area of about 22,600 square miles, north
ward from La Crosse, Wis. The principal streams 
from south to north' along the Mississippi are the 
La Crosse, the Black, the Trempealeau, the Buffalo, the 
Chippewa, and the St. Croix Rivers. 

The St. Croix and the Chippewa have their hE'ad
waters in the many lakes and swamps of the Superior 
Highlands at altitudes of about 1,600 feet-rough, 
wooded country. Toward the south the land is rolling 
with occasional patches of prairie. The entire region 
was originally clothed with forests, which supported its 
early development. Lumbering has long since declined 
to insignificance. 

The cut-over lands in early days were quickly cleared 
and occupied for farming. Much of this land has since 
turned out to be submarginal in quality and has been 
abandoned or converted to dairying-an adaptation suc
cessful in only the better districts. Only in the area 
between the lower St. Croix and the Chippewa River 
are more than one-third of the farms listed as first 
class. Since 1920 the southern marginal land has con
tinued to lose value. 

In the northern country, rich in rivers, lakes, forests, 
and game, recreational activities have provided new 
values. Summer homes, cottages, resorts, clubs, camps, 
and game preserves afford the basis for a highly 
profitable industry which supports a large proportion 
of the permanent population. The recession of lake 
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shore lines due to lowered levels in recent years has 
impaired some of these recreational values. 

The population of the combined basins in 1930 was 
583,000 of which 374,000 was rural. Only four cities 
had a population greater than 1,000, La Crosse (39,-
6QO); Eau Claire (26,300); Chippewa Falls (9,500); 
and Stillwater (1,200). The urban population in
creased slowly from 1920 to 1930, reflecting manufac
tiIring and commercial growth. The rural popUlation 
as a whole decreased slightly in the same period. In 
many places the summer influx is greater than the 
permanent population. Only at La Crosse has the 
early activity in lumbering been replaced by a di
versity of modern manufacture. 

The average annual rainfall is about 30 inches for 
the region. Average annual temperatures range from 
46° at the south to 39° at the north. 

The topography and stream flow are favorable for 
the development of relatively small water-power in
stallations. A considerable capacity has been installed 
and many more or less advantageous sites remain. 

All of the communities of more than 1,000 popiIlation 
have public water supplies, nearly all of which come 
from underground sources. Water from shallow wells 
is hard and is rather highly mineralized ,with- iron and 
magnesium. Shallow sources are quite generally pol
luted and are difficult to obtain in many places in the 
uplands. Artesian sources are satisfactory, except pos
sibly for hardness. The relatively small draft upon 
the ar~esian supply has so far had little effect upon thp, 
water level. 

Clearing of the original forests has probably con
tributed to the erratic variations in stream flow. Wrong 
cropping methods applied to the cleared land havo 
aggravated the serious soil erosion, apparent particu
larly in the southern part of the region. As should be 
expected, the silt load of the streams is very high, 
especially after storms. 

Recommended Plan 

Regulation of lake levels and stream flow is the pur
pose of many of the recommended projects and of an 
investigation intended to determine a general program 
of such works. The required installations are small 
and scattered but are important in their cumulative 
effect. 

lVater-supply improyements -are recommended for 
immediate or deferred construction, according to the 
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urgency of the need. Treatment plants to remove 
mineral content are quite generally desirable. 

Selcer systems or sewage-treatment plants are needed 
at many places where the waste discharge militate,;; 
against other uses, and they will be more widely needed 
if the population and recreational activities of the re
gion increase. Industrial wastes constitute a problem, 
not yet acute, but worthy of attention in precaution 
against future pollution. An investigation is recom
mended to form a basis for intelligent future action in 
these matters. 
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lVafer-power potentialities of the streams, developed 
and undeveloped, should be considered in connection 
with the regulation of stream flow and lake levels as 
well as in their own right. At some of the more desir
able sites market conditions for power will govern; at 
others the possibilities of multiple use for regulation, 
power, and recreational benefit may combine to justify 
construction. In order to harmonize the possibly con
flicting interests of diverse use and to rationalize the. 
exploitation of these power resources, a study is recom
mended to formulate an orderly program for their 
development. 
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Citilo'8 __________ ® 

W.Ie' Supply _________ • 

Pollutioll Control • 
Wolle, eon ..... lioll Proj .. ", Loke Level eontrol_ [WI 

Wiltllife Refuge 

CJII\lmellUlIJrovelUell~ Uo,'l'CI,ltiuli ___ __ --R--
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M"p Key Numhel'8 Shown 011 Project wi _ __ 2:' 
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Map/ key 
no. 

(1) 

97 
(1) 

(1) 

Upper (Mississippi) Eastern Tributaries Project List 

Project I Estimated cost I 
GROUP A FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of lake ]ev~ls and storage by ~view of existing data BDd reports and the collection of new d!l;ta 
to form tbe basIS fo~ a program <;Ieslgn~ to restore lake levels and increase storage of precipitation. 

Study of genera.) S&Dltatlon condItIons In urban and rural areas to determine needs and to make 
reoommendatloJ?S for ab8~meDt of pollution from domestic and industrial wastes. J 

St;t~!el:::.~:::~e potantlal watar-power developments and tbeir interrelation witb existing 

$10,000 

10,000 

15,000 

ROlDarks 

Bolger (32)., Clam Lake (28), L'!ke oltbe Falls (11), Minerva (17), and Nancy (3), Wis.; Pokegama 
~~g~~i'g(7f.0W~~) ~~~~~~;':a~to:,onnd Lake (8), St. Croix (4), Sissabagama (14), and 

430, 000 .Ready for construction. 

Sparta, Wis.: ~atar supply system and sewage treatment, including tanks for Camp McCoy _____ _ 
Askov (19), MInn.; Baldwin (64), Wis.; Bayport (State prison) (61), Minn.; Bloomer (46), Clear 

Lake (53), Fredenck (27), Coon Vaney (102), Glenwood (65), Hammond (64), Hayward (15) Hud
son (62), and Medford (38), Wis.; Mora (22) and Pine City (24), Minn.; St. Croix Falls (54)' Wis· 
Stillwater (,61), Minn.: Webster (l8)~ Wis.: Sewers or sewage treatment. ' ., 

Askov (19), Minn.; Augusta (71), Wis.; Bayport (State prison) (61), Minn.; Dresser Jnnction (56) 
and Eau Claire (69), ~is.i.¥ora (22), Minn.; Nortb Hudson (62), Wis.; Taylor's Falls (56), Minn.; 
and Webster (18), WIS.: .. ater-supply systems or water-treatment plants. 

27,000 
666,000 Do. 

179,000 Do. 
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57 
(1) 

Cbisago County, Minn.: Cbisago Chain of Lakes project for conservation of water ________________ _ 
Bayfield (6), Douglas (6), Eau Claire (69), Iron (12), Price (36), Rusk (33), Sawyer (35), and Wasb

burn (16), Counties, Wis.: Lake-l.evel control and water conservation in 13 lakes 

260,000 Ready for construction pending legal settlement. 
28,000 Surveys made, plans not complete. 

92 Buffalo and Trempealeau Connties, Wis.: Trempealeau River Migratory Waterfowl Refuge 
proJect. 

150,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

45 
69 

(I) 

(1) 

(I) 

(I) 

(I) 

Chippewa Falls, Wis.: Primary sewage treatment planL __________________________________________ _ 
Eau Claire, Wis.: Primary sewage treatment plant _______________________________________________ _ 
Alma Center (m, Amery (54), Augusta (71), and Bangor (£S), Wis.; Barnum (2), Minn.; Barron 

(48), Black River Falls (95), Blair (79), Cadott (44), Cameron (47), Cashton (103), Coifu (68), 

~~li"~~~ho?,u:l:.'~~~:!J~~~:J:; ~=I!"i~ 6r~'(fil:"Ga~~s:)(J;a:,,~'1a~~;, ~~ 
Wis.; Hinckley (21), Minn.: Independence (81), La Crosse (101), Ladysmitb (34), I.oyal (74), 
Menomonie (67), Merrillan (76) and Mondovi (82), Wis.: Moose Lake (1) and Mora (22), Minn.; 
Neillsville (75) and New Ricbmond (63). Wis.: Nortb Branch (58), Minn.: Nortb Hudson (62), 
Onalaska (100), Osceola (60), Owen (40), Park Falls (13), Pepin (89), Prairie du Cbien (106), Prescott 
(68), Rice Lake (47), and River Falls (87), Wis.; Rusb City (25) and Sandstone (20), Minn.; 
Sbell Lake (29), Sparta (97). Spooner (16), Spring Valley (85), and StanleY (42), Wis.; Taylors Falls 
(56), Minn.; Tborp (41), Viroqua (105), West Salem (99), and Wbitehall (80), Wis.: Sewer sys
tems and primary or secondary sewage treatment plants. 

Askov (19), Minn.; Clear Lake (53), Hayward (15), and Hudson (62), Wis.; Mora (22), Minn.; and 
St. Croix Falls (54), Wis.: Sewage treatment plants. 

Altoona (69), Boyceville (66), Centuria (55), Cochrane (90), Cornell (43), Fairchild (72), Fan Creek 
(70), Fountain City (91), Independence (811, Ladysmitb (34) Merrillan (76), Neillsville (75), 
Pepin (89), Pbillips (36), St. Croix Falls (54), Taylor (78), Trempealeau (93), Westby (104), and 
Wbitehall (80), Wis.: Water-supply systems and water-treatment. plants. 

Lakes: Basbaw (18),Briggs (18). and Devils1I8), Burnett (18) County; Duck (49), Barron Connty; Dun
bam (18), and Eagle (18), Burnett (18) Connty; East Fork Rolling (31), Sawyer County; Eau Clair 
Lakes (6), Bayfield and Douglas (6) Counties: Ecbo (12), Iron Connty; FifIeld (36), Price County; 
Fisber ROlling (12), Iron County; Flambeau Rolling (36), Price County: Glen Flora (33), Rusk 
Connty; Grassy (36), Price County; Hawkins (33), Rusk County; Horsesboe (49), Barron County; 
losie (33), Rusk County; Little Elk #1 (36), Price County; I.ong (18) and Loon (18), Burnett (18) 
Connty; Mackey Brook (16), Wasbburn (16) County; Middle (33), Rusk County; Mud (18), Burnett 
(18) Connty; Ojibwa Rollings (31), Sawyer Connty; Oxbow (12), Iron County; Parks Falls (36), 
Price County; Pas Wa Wong (31), Sawyer Connty; Pike Rolling (12), Iron Connty; Potato (33), 
Rusk County: Radigan (5), Douglas (5) County; Raddison Rolling (31). Sawyer (31) Connty; 
Rice (12), Iron County; Rice (33), Rusk Connty; Sand (31), Sawyer (31) County; Sbell (16), 
Wasbburn (16) County; Silver Creek (37), Taylor County; Spider (12), Iron Connty; Squaw 
Creek (36) Price Connty; Taber (18), Burnett County; West Fork Rolling (31), Sawyer County; 
Woigoor (33), Rusk County, Wis.: Lake level control dams for water conservation. 

Centuria (55), Clayton (52), Cochrane (90), Greenwood (73), Luck (55), Mercer (10), Milltown (55), 
PbiJlips (36), Taylor (78), Turtle Lake (51), and Witb .. (39), Wis.: Sewers and sewage treat
ment plants. 

Grantsburg (26), Hayward (15), Hudson (62), and Mercer (10), Wis.: Water-supply systems and 
watar-treatment plants. 

$143,000 
394, 000 

2, 030, 000 Plans completed. 

83,000 

635,000 

270,000 

200,000 

60,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) I Amery (54), Augusta (71), Bangor (98), Barron (48), Block River Falls (95), Blair (79), Cameron (47), 
Cbippewa Falls (45), Co\fBJ: (68), Cornen (43), Durand (83), Eau Claire (69), Elmwood (84), Foun
tain City (91), Galesville (94), Glidden (9), Independence (81), Ladysmitb (34), Loyal (74), 
Menomonie (67), Merrillan (76), Mondovi (82), Neillsville (75), New Richmond (63), Nortb Hud-
son (62), Onalaska (100), Osceola (60), Owan (40), Park Falls 1I3), Prairie du Cbien (106), Pepin (89), 
Prescott (88), Sben Lake (29), Sporta (97), Spring Valley (85), Thorp (41), West Salem (99), and 
Wbiteball (80), Wis.: Complete se~e treatment. . 96 Clark and Jackson Counties, Wis.: 15 timber dams for water conservatlon ________________________ _ 

96 Clark and Jackson Counties, Wis.: 85 concrete dams for water conservatloD _______________________ _ 

$1,000, 000 Rough estimata of work desirable witbin 5 to 10 
years. 

24,000 
445,000 

7,000 97 Sparta, Wis.: Trout stream improvement at Camp McCoy _______________________________________ _ 

--------------~----~-------------------
1 Map key number shown following community name. 

96~28-3j--20 



7. UPPER MISSISSIPPI: WESTERN TRIBUTARIES 

The high economic value of the extensive agricultural 
and related industrial interests of the basins of the 
upper western tributaries of the Mississippi River in 
southeast Minnesota and. northeast Iowa warrants an 
intensive development or the water resources of this 
area. The outstanding water problems grow out of 
low summer flow, excessive pollution, some diminishing 
of sub-surface urban water supplies, recurrent damage 
from floods, and limited recreational facilities. Minor 
problems include rehabilitation of drainage projects 
and development of water power. The long range 
water plan contemplates the' complete treatment of 
wastes, the treatment of urban water supplies for hard
ness and mineral removal, levee construction and chan
nel modification to effect flood correction, expansion of 
recreational facilities, and drainage rehabilitation. 
The plan also includes the construction of such flow 
correction works, water-power developments and lID

provements of surface water' supply sources as are 
found, by special studies, to be warranted. 

General Description 

The southeast Minnesota-northeast Iowa minor 
drainage basins tributary to the Mississippi River com
prise an area of 14,350 square miles, of which 8,235 are 
in Iowa and 6,295 ill Minnesota. The Mississippi River 
forms the northeastern boundary from South St. Paul, 
Minn., to Clinton, Iowa. The northwestern boundary 
is the Minnesota River Basin, and the southwestern is 
the Cedar River Basin divide. The longer rivers rise 
in a lake land about 1,400 feet above sea level in south
eastern Minnesota. The Cannon River flows northeast
ward; the Sumbro, Root, and upper Iowa, eastward; 
and the Turkey and Wapsipinicon, southeastward to 
the Mississippi River, which has altitudes at South 
St. Paul of 685 feet, and at Clinton of 615 feet. 

The basin is rugged along the Mississippi River from 
Winona to Clinton, consisting of wooded bluffs and 
hills. Stream valleys are steep and narrow. 

The total population of the area is about 580,000, of 
which about 46 percent is urban. 

Dairy and stock farming are common agricultural 
activities and creameries are found in nearly every city. 
Cheese factories are numerous in the Minnesota sec
tion; South St. Paul, Faribault, and Winona, Minn., 
and Dubuque, Iowa, have meat-packing plants. There 
are breweries at Faribault, Mantorville, and Winona, 
Minn., Dubuque and Clinton, Iowa. Winona, Dubuque, 
and Clinton have wood-working plants. South St. 
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Paul, Red Wing, Wabasha, 'Winona, Dubuque, and 
Clinton have railroad shops and yards. Rochester, 
Minn., is a medical center. 

The annual range of temperature is from below zero 
to 100° above. The average annual rainfall varies 
from 35 inches in the south to 27 inches in the north. 
Steep slopes and scarcity of natural storage in lakes 
cause rapid run-off and reduce percolation. The run
off averages about 7 inches. A wide range exists be
tween maximum and minimum flows. 

Water supplies for urban centers come entirely from 
underground sources. Rural areas are dependent upon 
shallow wells, the quality of which ranges from poor 
to average. 

Recommended Plan 

The water supply in Iowa appears to be adequate for 
future needs. In parts of Minnesota there is evidence 
of dangerous depletion of the deep ground water. 
Some of the existing subsurface sources may eventually 
have to be supplemented or replaced by surface sup
plies. A long-range plan should anticipate this con
tingency. Necessary additions should be provided for 
existing water systems and new facilities constructed 
as rapidly as communities can afford them. Provision 
for softening and demineralizing the water, supplies 
should also be anticipated. 

Pollution abatement is essential not only for preser
vation of health but also for the purpose o(realizing 
the full value of the recreational facilities afforded. 
The seasonal low river flow intensifies pollution pro})... 
lems on the tributary streams. Sewage-treatment fa
cilities being constructed by St. Paul and Minneapolis 
will partially alleviate existing pollution conditions on 
the Mississippi River. River flow correction by reser
voir control, though expensive, would create values in 
improved sanitation, recreational development, and pos
sible future water power as well as water supply. 
There are many communities in this basin that are in 
immediate need of sewer systems or sewage treatment 
plants. 

Flood contl'ol.-The streams are rather flashy in 
character as a result of steep slopes, narrow valleys, 
and a scarcity of natural and artificial storage. Peri
odic flood damage occurs to croplands and to urban, 
railway, and highway property~The high ratio of 
length to width of areas damaged by floods makes flood 
correction by levees and channel straightening expen
sive. The bottom lands along the Mississippi in Iowa 
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are more or less effectively protected by levees from 
overflow. 

Flow correction by reservoir control probably will be 
costly on all of the streams. However, the possibilities 
should be carefully studied. 

A few water-conservation and How-regulation proj
ects involving lake-level regulation have been con
structed on the Cannon River, principally near the 
headwaters. It is proposed to construct 11 additional 
dams on this river. Proposals also have been made that 
certain sections of existing levees at Green Island, 
Iowa, be raised and enlarged. Cleaning and straight
ening the channel below Cascade, Iowa, has been 
suggested. 

Water-power development beyond present installa
tions is uneconomical unless such development can be 
coordinated with How correction to reduce Hood 
damage. Lack of regulation facilities to increase ex
tremely low river Hows reacts to the disadvantage of 
water-power development in this region. 

Recreational facilities should be expanded in this 
basin. Several small State parks with other small 
areas surrounding artificial and natural lakes on the 
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Cannon River, and parks and bathing beaches along 
the Mississippi River, are the only public recreational 
facilities in this region. The upper reaches of the 
tributary streams and some of the Mississippi sloughs 
that are unaffected by pollution provide good fishing. 
The upper Mississippi wildlife refuge, created by the 
Congress, straddles the Mississippi River in the eastern 
part of this basin. The navigation pools now being 
created in the river will be more valuable for wildlife 
if pollution is prevented. Bathing in the Mississippi 
River is hazardous on account of the pollution brought 
in from Minneapolis, St. Paul, South St. Paul, and 
other river towns and by the tributaries from the up
laud urban centers. Lake Pepin on the Mississippi 
River affords recreational possibilities which are not 
as yet completely developed. Three dams for creation 
of artificial lakes in this area are proposed. 

Excessive sou erosion causes the heavy silt loads car
ried by the streams following severe storms. This con
dition is detrimental to the canalization of the 
Mississippi River and contributes to the pollution of 
the streams. 
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Upper (Mississippi) Western Tributaries Project List 

Map/ key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

47 l\I~s:~~r:; ::id:n~r::d r~k!~ of the Missouri River to Minneapolis: 9-foot navigation channel 

Study to determine the economic feasibility of works for flow improyement in combination with 
water power. flood control, future water supplies, and recreation throughout the basin. 

Study of sanitation conditions in urban and rural areas to determine needs for abatement of pollution 
from domestic and industrial waste. 

(I) Houston (40), Lewiston (39), and OwatonDa (23), Minn.: Sewage treatment plants for artial treat. 
ment. 

(I) Anamosa (66), Dyersville (60), Elkader (49), Independence (57), Manchester (58), Maquoketa (69), 
and Monticello (64), Iowa: Complete sewage treatment plants. 

(I) Central City (65), Iowa; Fairhault (11), Minn.; Frederickshurg (53) and Hawkeye (51), Iowa; 
South St. Paul (14), Minn.; Tripoli (54), Iowa; and West St. Paul (15), Minn.: Sewage treatment 
plant extensions. 

31 Kellogg, Minn.: Sewer system and sewage treatment plant. ...................................... . 
(I) Olin (Gi) and Oxford Junction (68), Iowa: Primary sewage treatment plants ..•.................... 
(I) Oelwein (55) and Waukon (46), Iowa; Preliminary treatment plants for industrial waste from 

creamery. 
(I) Colamus (73), Comanche (72), Delhi (59), IUld Hazelton (56), Iowa; Hokah (41) and Northfield (12), 

Minn.; Oelwein (55) and Volga (50), Iowa; Waucoma (52), Minn.; and Waterville (I), Iowa: 
Water supply systems. 

(I) Houston County, Beaver Valley Dam (42); Le Suer County, Volney (4), and Dora (3l' dams; Olm· 
sted County, Shady Lete (30), and Silver Creek (32), dams; Rice County. Cedar (2 , Dudley (7), 
French (6), Lower Hatch (I), Mazoska (8), Union (9), and Willings (5), dams; Steele County, 
OWBtanna (25), dam; Vt~arseca County, Watkins (24), dam, Minn.: Dams for water conservation 
and recreational purposes. 

45 Decorah, Iowa: Reservoir at mouth of Dry Run and channel eulargement on Upper Iowa River ... 

46 McGregor, Iowa: Construction for lIood controL .......•.•.•...•.................................. 
71 Green Island, Iowa: Iowa levee and drainage district No. 1: Improvement to Ie ...................... . 

63 Cascade. Iowa; Cleaning and straightening channel North Fork of the Maquoketa River for fiood 
control. 

$35, 000, 000 

30,000 

5,000 

Under construction: Estimated cost needed to 
complete project. 

253, 000. Plans completed. 

29i,OOO 

39,000 

33,000 
9,000 

10, 000 

252,000 

156, 000 

Preliminary plans only. 

Partial only; plans completed. 

Plans completed. 
Preliminary plans only. 

Do. 

Partial plans only. 

Preliminary plans completf.ld. 

120.000 Detail plans being prepared. Autborized by COD-

68,000 Authorized by Congress. Detail plans bein g 
prepared. 

115, 000 I gress. 

20,000 Nece..l;58ry sum to complete project now under wa:r. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) 

(Il 

Caledonia (42), Cannon Falls (18), Chatfield (37), Claremont (26), Dodge Center (27), Farmington 
(13), Hastings (16), Houston (40), Kasson (28), Kenyon (22), Lanesboro (36), Mabel (44), Mazeppa 
(19), Northfield (12), Pine Island (29), Preston (35), Red Wing (I7). St. Charles (38), South St. 
Paul (14), Spring Grove (43), Spring Valley (34), Stewartville (33), Wanamingo (21), Waseca (24), 
and Zumbrota (20), Minn.: Sewage treatment plants. 

Houston (40), and Lewiston (39), Minn.; Oelwein (55), and Olin (Gi), Iowa; Owatonna (23), Minn.; 
Oxford Junction (68) and Waukon (46), Jowa: Secondary sewage treatment plants. 

S5ii,OOO 

410,000 

GROUP C-TIME OF CONSTR(,CTION L'<DETERML".o\.TE 

58 Manchester, Iowa: River wall for flood protectiolL ________________________________________________ _ 

~ Pn~~:::J:~:~;~w~~vi!,::"f!~rfl~p~ie~ii~~~==================================:=:=::=:=:::::.::~ 
62 Dubuque, Iowa: Diversion to Little Maquoketa River of storm runoff from Couler Valley for relief 

of storm sewers. 
61 

(I) 

Turkey River, Iowa: Levees from the mouth to Volga, and levees and channel straightening from 

M~~":~~ ~i~~~0:::~:f~5 ~~~7:C':il!,'!;,. and 8 miles of channel straightening between Rocka· 
way and Maquoketa (71); 15 miles of lev .. and 1 mile ofstraigbtening channel on North Fork 

74 W~;:'~P'l:,'I:! m::'t;o~~~~traigbtening river channel betw"n mouth and Oxford Mills for fiood 
protection. 

1 Map key Dumber shown following community name. 

$200,000 
30,000 
15,000 
18,000 

l,Si9,OOO 

I, 73s, 000 

1,736,000 

Plans not available. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 



8. WI S CON SIN R I V E R 

The control of pollution by sewage and industrial 
wastes is needed in the 'Visconsin River Basin to pro
tect the recreational and, also the industrial uses of the 
water. Improved regulHion of the stream flow will 
increase power production at the extensive installations 
already developed and at future installations, for which 
there are several favorable sites. Such regulation 
would serve also to reduce the degree of pollution at 
low water and would materially benefit the recreational 
facilities that support an important part of the eco
lIomic activity of the region. Investigations are recom
mended to determine coordinated plans for stream flow 
.regulation and power development, and to formulate a 
l)rogra.m for improving sanitary conditions. Study of 
It local flood problem affecting some of the lands should 
also be undertaken. New or improved water supply 
systems are listed for construction at many small 
communities. 

General Description 

The basin of the Wisconsin River is a long narrow 
area extending through the middle of Wisconsin. The 
river rises in a maze of streams, lakes, and swamps in 
the glacial drift near the northern edge of the State, 
flows southward through a rolling country for most of 
its length, and curves to the west to join the Mississippi. 
Its principal tributaries are the Tomahawk, Rib, Eau 
Claire, Lemonweir, Baraboo, and Kickapoo Rivers. 
The total area here considered is about 12,800 square 
miles, including 1,100 in minor basins draining into 
the Mississippi. 

Most of the region was originally forested. The 
native timber has been cut and second growth now 
covers large sections where the soil is inferior. Lum
bering is no longer important but is being replaced in 
some degree by woodworking, pulp and paper making, 
and other forest-products industries, aided by the 
al"ailability of water power. A long-range program 
of forest conservation and power development would 
encourage further growth of such activities. 

'Vith some' exceptions, the lands are not particularly 
favorable for agriculture, but dairying is carried on 
throughout the basin-usually in combination with one 
or more other farming operations. Agricultural prod
ucts and especially milk products are the basis of most 
of the manufacturing. A few of the cities have ex
ploited the recreational advantages and scenic beauty 
of the forests, lakes, and streams, and service summer 
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visitors in numbers greater than their permanent 
population. 

Average annual temperatures range from 47° in 
the south to 39° in the north. The growing season is 
relatively short. Average annual precipitation is 29 
to,32 inches, with snowfall of 50 inches in the north. 

The total population is about 385,000, about half of 
which is urban. Communities of more than 10,000 
population are Wausau (23,760) and Stevens Point 
(13,620); there are 10 others with more than 3,000. 
The rural areas are sparsely settled with about 6 per 
square mile in the north and 14 in the south. 

The Wisconsin River at its mouth discharges an 
average of nearly 10,000 cubic feet per second, or about 
7,000,000 acre-feet per year. The flow of the main 
stream is fairly regular because of the extensive natural 
storage provided by the lakes and also because of some 
artificial regulation. Flood danger is not of conse
quence except on the Kickapoo and Galena Rivers. 
Levees have removed the threat of flood damage at 
Portage. 

The river falls 1,021 feet in its 428-mile course. 
There are many water-power stations on the main 
stream and on the tributaries; the total developed ca
pacity is nearly 155,000 horsepower. More than half 
of this is operated by paper companies. There are 
many undeveloped sites. . .. • 

Stream pollution is extensive from the discharge of 
untreated urban sewage and of industrial wastes from 
paper mills, canneries, and milk-product plants. 
Treatment plants are widely needed to protect health, 
recreational values, and industrial water uses. 

Most of the urban and rural water supplies are de
rived from underground sources, which in general 
are somewhat hard and contain iron and manga
nese. Land drainage in some places has lowered the 
underground water level in drought years. To correct 
this, small dams and control works in drainage ditches 
have been quite generally and successfully constructed; 
the resulting partial stream control has proved useful 
also in storing water for fighting peat fires and forest 
fires. The central ""isconsin game projects of the Re
settlement Administration are restoring marsh condi
tions by damming small streams and drainage ditches. 

Recommended Plan 
Regulati()1/, of stream flow is the objective of a group 

of recommended projects. Lake levels in the upper 
basin are rather closely regulated, naturally or by 
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storage operations. In some parts of the middle basin 
there is still a considerable fluctuation. A private com
pany controls and operates 208,300 acre-feet of storage 
in the headwaters. The Big Eau Pleine Reservoir, now 
under construction by private interests, will add 100,000 
acre-feet early in 1931 under a charter empowering the 
company to collect tolls from power operations in pro
portion to benefits received. Excellent potential stor
age sites are available to bring the total storage to 
2,060,000 acre-feet, which would control the entire 
drainage area above Table Rock, would be equivalent 
to 9,500 cubic-feet per second for 120 days, neglecting 
evaporation losses, and would provide nearly complete 
control over 6,900 square miles, or about 60 percent of 
the total drainage area of the basin. 

According to the proposed plan, 35 percent of the 
available storage would be operated to improve the 
primary output of eight existing power plants and one 
proposed plant at Knowlton. All of the storage would 
benefit the existing plants at Kilbourn and Prairie du 
Sac and the proposed plants at five new sites. These 
five proposed plants could develop, under present flow 
conditions, without any improvement, 40,000 kilowatts 
90 percent of the time, according to estimates by the 
Corps of Engineers. Seven additional reported sites, 
and others, should also be considered. 

Because of its magnitude and regional significance, 
public participation seems necessary in such an ex-
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tensive plan and operating control should be exercised 
by some public agency in the general interest. Other 
values than those of power production are to be con
sidered, including the large but intanO'ible values of 

• 0 

recreatIon. An investigation is recommended to deter-
mine a program for the orderly development of these 
possibilities. 

PolWiion abatement measures should be carried 
through as rapidly as"funds are available, for adequate 
treatment of wastes and protection of urban and rural 
water supplies. Specific projects in many places are 
recommended for construction. Conditions are not 
sufficiently understood to plan a course of action for 
the region as a whole, and a special study is therefore 
recommended to define the problem and to indicate a 
rational program of corrective construction. 

Water supply projects recommended for construc
tion include extensions to existing systems and improve
ments where the need is indicated. Protection of 
present and future supplies should be considered in 
connection with the study of stream pollution just 
mentioned. 

Flood control in sections threatened by the Kick
apoo and Galena Rivers should be provided for in a 
plan to result from a third investigation to determine 
the most practical and economical means of protec
tion. 
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Wisconsin Project List 

Remarks 
MBPI key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION AND CONSTRUCTION 

(I) 

38 
35 

(I) 

(I) 
(I) 

(I) 

(I) 

(I) 

Study of flow regulation and power development problems; lake level regulation and the possibilities 
of diverting part of the Wisconsio flow into the Fox River to increase its low flows for sanitary 

St~:r:::r::8ste disposal and pollution of water supplies in the basin to supplement existing informa. 
tion and to formulate a program for improved sanitary conditions throughout entire basin 

Study to determine most practical and economical means of eftecting flood control in Kickapoo (48) 
and Galena (69) Rivers. 

New Lisbon. Wis.: Dam to control lake level and restore old flowage.. ••••••••••.•.••••••••••••••••• 
Monroe County. Wis.: Dam to create new lake at Tomah Lake •••••••••••.•..••••••••.•••••••••••• 

Abbotsford (11), Colby (12). and Eagle River (2), Wis.; Galena (73), Ill.; Lodi (59), Minocqua (3), 
Prairie du Sac (60), Tomah (35), nnd Wonowoc (44), Wis.: Sewer systems and/or sewage treatment 
plants. 

East Dubuque (72) and Galena (73), Ill.: Water treatment plants... ••• _ ••••••••••••••••••.••• __ • __ • 
Friendship (31) and Marathon (14), Wis.: Sewer systems •••••.••••••••••••••••••••••••••••••••••••• 

Benton (71), Cuba (71), Edgar (13), Gays Mills (52), Hazel Green (71), Mazomanie (61), Merrill (8), 
Muscoda (63), Necedah (30), North Freedom (54), Pittsville (23), Poynette (58), Readstown (50), 
Rhinelander (4), Rib Lake (7), Rio (57). Schofield (16), Soldiers Grove (51), Spring Green 
(62), Wausau (15) and Wilton (40), Wis.: Sewer systems and sewage treatment plants. 

Athens (10), Biron (24), Baraboo (55), Cambria (56) and Cashton (41), Wis.; East Dubuque (72), Ill.; 
Elroy (39), Hillsboro (43), Lancaster (68), La Farge (47), Mauston (5) Mosinee (18) Nekoosa (27), 
New Lisbon (33), Port Edwards (26), Reedsburg (46), Richland Center (53), Rothschild (17), 
Stevens Point (22), Stratford (19), Tomahawk (6), Wauzeka (65), Wisconsin Dells (42), Wisconsin 
Rapids (25), and Viola (49), Wis.: Sewage treatment plants. 

Baraboo (55), Camp Douglas (34), Camp Williams (29), Edgar (l3), Elroy (39), Friensdbip (31), 
Hillsboro (43), Lyndon Station (45), Marathon (14), Mosinee (18), Muscoda (63), Necedah (30). 
Pittsville (23), Poynette (58), Rib Lake (7), Rhinelander (4). Schofield (16), Shullsburg (70). and 
Stratford (19). Wis.: Water supply systems or improvements to water supply. 

$50,000 

10.000 

10.000 

35,000 

Should be coordinated with study of Wisconsin 
. River regulation. 

36,000 No plans reported. Cost estimates only are avail. 
able. 

357,000 Preliminary plans and estimates completed. 

42, 000 Field surveys not mede. 
28, 000 Rough cost estimates only are available. No plans 

reported. 
925,000 Do. 

420, 000 Rough cost estimates only are a vailable. No plans 
reported. 

644,000 Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) 
(I) 

Eagle River (2) and MinOCQua (3), Wis.: Water supply improvements •••• _ ••••••••••.••••••••••••• 
Knowlton (21), Portage County; Little Eau Pleine (20), Marathon and Portage Counties; Petenell 

(28) and Table Rock (32), Adams County, Wis.: 4 dams and reservoirs on Little Eau Pleine and 
Wisconsin Rivers for flow regulation and water·power development. 

I Map key number sbown following community name. 

$19,000 Rough cost estimate. 
14,300,000 Cost estimsta for completion. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) Copper Dam on Copper River, Lincoln County (9); Deerskin Dam on Deerskin River, Viles 
County (I): Dams for control oflake level. • 

Boscobel (64), Higbland (66), Kendall (37), Monfort (67), Norwalk (36), and Sbullsburg (70), WIS.: 
Sewer system, extensions, .. wage·treatment plants. 

(II 

I Map key number shown following community name • 
• Map key number sbown following river name. 

$70, 000 I Rough cost estimate. 

130, 000 Rough cost estimate. 



9. ROC K R I V E R 

The principal water needs of the Rock River Basin 
include assurance of adequate and satisfactory water 
supplies for urban cent~rs, abatement of serious pollu
tion of surface and underground water, protection from 
floods, and provision of recreational areas in places not 
now readily accessible to the more densely populated 
sections. Flow correction will afford relief from floods 
and enhance the value of existing and potential water 
power. 

General Description 
The Rock River Basin comprises an area of 12,086 

square miles, of which 6,550 are in Illinois and 5,536 
are in Wisconsin. The area is rectangular in shape, 
185 miles north-south by 65 miles east-west, with the 
Rock River meandering some 285 miles along the north
east-southwest diagonal. The east and west forks of 
Rock River unite in Horicon Marsh about 25 miles 
southwest of Fond du Lac, Wis., at an altitude of 
850 feet. The river falls 305 feet in its course to the 
Mississippi River 3 miles below Rock Island, Ill. (alti
tude 545 feet). 

Left bank tributaries, namely, Sugar River, Peca
tonica River, rise in maturely disected glacial hills, 
about 1,200 feet above sea level. Right bank tribu
taries, Kishwaukee and Green Rivers, rise in the Illi
nois glacial prairies. 

The soils of the upper basin are fairly fertile and 
deep on the undulating summit lands, but are rocky 
and thin on the hilly valley walls. There are many 
lakes and bogs in tlus region. In the lower basin the 
lands are gently undulating and the soils are fine 
prairie loam. 

The average annual temperature in the southern part 
is 49° and in the northern part 45°. The extremes 
range from 104° above zero to 29° below. The average 
annual precipitation over the basin varies from 29 
inches to 34 inches. There is normally abundant rain
fall from April to September. The annual run-off 
averages 9 inches and the water losses due to transpira
tion, evaporation, and deep seepage are about 22 inches. 
The average annual discharge at Lyndon, 60 miles 
above the mouth, is about 6,100 cubic feet per second. 
The annual yield is close to 4:500,000 acre-feet. Be
cause of the storage effect of the lakes in the head
waters, the stream has a moderately steady flow. 

Agriculture, manufacturing, and trade are impor
tant economic activities and are intimately interrelated. 
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Mixed livestock and dairy farming is the dominant 
type of agriculture. Field crops are consumed on the 
farms by livestock and some wheat and feed grains are 
marketed in the Illinois portion of the area. Industrial 
activities include the processing of farm products and 
the fabrication of tools and equipment for farm use. 
Both highways and railways are highly developed. 

The total population of the area was about 843,000 in 
1930, of which 473,000 were in Illinois and 370,000 ill 
Wisconsin. The urban population was 55 percent in 
Illinois and 59 percent in Wisconsin. The Illinois 
urban population increased 15 percent in the last dec
ade, nearly four times the rural increase. In Wisconsin 
the larger cities increased 20 percent while the rural 
population increased 1 percent. The principal cities are 
Rockford (85,000), Rock Island (37,000), Moline-East 
Moline (42,000), Freeport (22,000), Sterling (10,OOO)! 
Dixon (9,000), De Kalb (8,000), and Belvidere (8,000) 
in Illinois; and Madison (57,000), Beloit (23,000), 
Janesville (21,000), and Beaver Dam (9,000) in 
Wisconsin. 

Heavy draft on the artesian-water resources is caus
ing a severe lowering of the water-table levels. The 
water from most of the water-bearing rock strata is 
hard and some of it too highly mineralized for use. 
Drift wells, furnishing part of the urban and rural 
supplies, are, in general, adequate but are also minera
lized and quite hard. Few urban communities depend 
on surface water, and water-treatment facilities are in
adequately developed. Rural areas are dependent 
mainly upon underground water from the glacial drift. 

Serious pollution exists in· surface streams and in 
some of the underground water derived from the drift~ 
A cooperative clean-up program has been inaugurated 
by Wisconsin and Illinois. 

Urban centers and farm land on the main stream 
from Janesville to the mot'tth are subject to recurrent 
flood damage. The most serious conditions exist in the 
middle reaches and are caused chiefly by the rapid 
run-off of the Pecatonica. Cities and rural areas along 
this tributary experience severe flood damage. The 
Pecatonica also delivers a large silt load to the Rock as 
a result of excessive soil erosion. 

About 20,000 acres of land can be improved by 
drainage and some existing drainage works need 
rehabilitation, particularly on the Green River. Cer
tain lands now drained should be allowed to revert to 
natural conditions by placing dams or control works 
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in drainage ditches. Drainage operations have in
tensified the flood problems in the Pecatonica Basin. 

Recreational facilities are abundant in the upper 
portion of the basin, but are rather scarce in the more 
densely populated lower basin. Inherent recreational 
values are destroyed by the highly polluted conditions 
of the streams. Poor use is being made, from a re
creational point of view, of the scenic landscape with 
which the region is endowed. 

Horicon :Marsh and surrounding areas were form
erly feeding and breeding grounds for wild fowl. 
This value was destroyed by drainage operations to 
reclaim land which proved to be submarginal for farm
ing purposes. 

Recommended Plan 

Sufficient data are not available to present a detailed 
list of the works necessary to accomplish a long-range 
water plan. Additional studies accordingly are 
recommended. 

Water supply.-A large part of the population and 
many industries are supplied from artesian sources 
which are rapidly being depleted. Furthermore, these 
waters have a high mineral content and are hard. The 
lowering le"els and probable increase of water use indi
cate that many of these sources must be supplemented 
or replaced by surface water supplies in the relatively 
near future. The river will furnish adequate surface 
supplies for urban centers on or near it. Some sup
plies may be obtained from reservoirs located on tribu
taries. All surface supplies will require treatment. 
Various communities must depend on underground 
water sources. Most of these supplies should even
tually be provided with treatment for softening and 
demineralization. 

Flood protection.-Considerable damage occurs to 
urban property and cropped lands from rather fre
quently recurrent floods. Development of storage by 
lake-level regulation and reservoirs, the construction of 
levees, increase of channel capacity, and elimination of 
channel encroachment are needed to relieve flood dan
gers. Seven major reservoir sites in addition to lake
level regulation afford the possibility of developing 
600,000 acre-feet of storage for flow regulation. Three 
of these sites are on the Pecatonica River. Reservoir 
storage in this drainage area will provide flow correc
tion and, coupled with soil-erosion control, will reduce 
the silt loads materially. Furthermore, rapid run-off of 
the Pecatonica is also the cause of much flood damage 
in the middle basin. Control of the Pecatonica is there
fore quite important. 
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Particular attention is directed to the possibilities 
afforded by the large number of narrow valleys ravines 
and upland gullies for the development of sm~ll reser~ 
voirs. This type of development affords a low-cost 
method for the accomplishment of water conserva
tion, flow correction, and creation of recreational areas. 

Pollution.-Closely spaced urban centers with their 
domestic and industrial wastes and lack of treatment 
plants create rather serious pollution conditions. Such 
conditions are objectionable, not only from a sanitary 
point of view, but also because they detract from the 
possibilities of realizing full value from river bank 
development for recreation which is warranted by the 
natural scenic beauty. The silt load of the Rock River 
is derived mainly from the Pecatonica. This silt pol
lution has killed fish life in the streams and is reducing 
pondage capacity at existing hydroelectric plants. 

Water power.-The relatively steady flow of the Rock 
River, due to natural storage in the headwaters, makes 
it an excellent water-power stream. Steady flow and 
scarcity of pondage facilities make it more suitable for 
base load power than for peak loads. About 80,400,000 
kilowatt-hours are produced annually in 79 existing 
plants, having an installed capacity of 21,400 kilowatts. 
According to the Corps of Engineers, eight promising 
potential sites would afford 140,000,000 kilowatt-hours 
annually under present unregulated flow conditions, 
with an installed capacity of 28,000 kilowatts. Flow 
correction primarily for flood protection and reduc
tion of silt would materially increase the firm power 
possibilities of both existing and potential water-power 
sites. 

Recreation.-The rather thickly settled nature of the 
basin tends to restrict the area available for recrea
tional use. The banks of the main river and minor 
tributaries are attractive and afford excellent possibili
ties for recreational development. Furthermore, a 
number of the proposed small reservoir sites on tribu
taries afford means of supplying water areas for recre
ation, which at the present time are scarce in the middle 
and lower parts of the basin but more abundant in the 
upper. 

TVildlife.-Horicon Marsh, near the headwaters, was 
an excellent breeding ground for wild fowl before the 
inauguration of drainage operations. The marsh is in
cluded as one of the seven potential storage sites for 
flow regulation. By proper coordination of interests, 
the restoration of this marsh for wildlife preservation 
might be made to serve purposes of flow correction. 
Similar characteristics are ascribabI~ to Lake Kosh
konong. 
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Rock Project List 

Remarks 
MOP/ key 
no. 

Projf"ct I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

50 

101 
1110 
57 
81 
99 
(') 

100 
('.I 

101 
57 
81 
1 
82 
59 
12 

76 
96 
(I) 
(') 

(II 

(I) 

(I) 

Sl!Jdies ,!r Dow rngulat!on to determine the most .reosihle plan ror minimizing Dood damages and 
!D~lng lo,! t1o~ In .the Roe~ RIver basm ~t~ particular emphasis on th~ Pecatonica River; 
Wo<!u=:tio~V;=tYo~~ tnbutary reservOll' SItes possible of development for water supply, 

Study of existing water supplies dod of urban centers not DOW supplied with water works to deter
mine needs and make recommendations to supplement previous study. Also studies and recom .. 
mendations for the abatement of pollution from domestic, industrial. and mine wastes, and aquatic 
growths. 

Rock Island, m.: Sewer extensions and sewage treatment plant ___________________________________ _ 
Moline, Ill.: Sewer eztensio!", and sewage treatment plant ..• __ . _____ . ___ ._. ___ .. ______ . ______ .. __ . 
Freeport, DI.: Sewer extensIOns and sewage treatment plant _______________________________________ _ 
Sterling, TIL: Sewer extensions and sewage treatment plant ________________________________________ _ 
East Moline, ill.: Sewer extensions and sewage treatment plant ___________________________________ _ 
Amboy (92), Harvard (46), Oregon (70), Prophetstown (94), and Stockton (55), ill.: Sewer SYSI<'.ms 

or extensions and sewage-treatment plants. 
Moline, ill.: Water treatment and extensions _____________________________________________________ _ 
Argyle (39), Beloit (43), Fox Lake (3), Johnson Creek (14), Jnneau (8),IMadison (20), Oconomowoc 

(12), Oregon (26), and South Wayne (42), Wis.: Sewer systems, extensions, or sewage.treatment 
plants. 

Albany (78), Ashton (85), Atkinson (1051, Buda (lOS), Byron (68), Camhridge (1M), Capron (47), Car
bon Clill (98), Chadwick (73), Cherry Volley (60), Compton (91), Creston (87), Dnrond (49), 

:~:-(~~?~~tl!:(~r.)iJ:,o;:!"~~lh~a~~g,r&'i.~h~f."I:a~6fiiv!r~')~~ l~l: fe":~ 
(52), Malta (88), Manlius (109), Maple Park (89), Marengo (62), Milan (102), Morrison (60), Monnt 
CarrOll (74), Ohio (93), Orangeville (51), Orion (103), and Pearl City (56), ill.: Se .... r systems and/or 
sewage-treatment plants. 

Rock Island, Ill.: Water treatment plant and water extensioDS.... ___________________________________ _ 
Freeport, lil.: Water treatment plant and waterextensioDS _________________________________________ _ 
Sterling, ill.: Water treatment plant and waterextensioDS ______________ . ___ .. _____________________ _ 
Brandon, Wis.: Sewage treatment plant _____________________________________ . __ . __________________ _ 
Rock Falls, Ill.: Water treatment plant and water eztensiODS ______________________________________ _ 
Rockrord, ill.: Water treatment plant and water extensioDS _______________________________________ . 
Oconomowoc, Wis.: Water treatment plant for sortening and iron removaL _______________________ _ 
Amboy, Annawan, Apple River, Ashton, Belvidere, Buda, Byron, Cambridge, Camp Grant, 

Carbon, Cliff, Chadwick, Cherry Valley, Creston, De Kalb, Dixon, Durand. East Moline, 
Elizabeth, Erie, Forreston, Franklin Grove, Fulton, Geneseo, Genoa, Hampshire, Hanover, 
Harvard, Huntley, Kirkland, LanRrk, Lena. Manlius, Marengo, Milan, Milledgeville, MOrrison, 
Mount Carroll. Mount, Morris, Neponset, Ohio, Oregon, Pecatonica, Polo, Poplar Grove, Port 
Byron, Prophetstown, Rochelle, Rock Island Arsenal, Rockton, Savanna, S'Jannon, Sheffield, 
Silvis, South BelOit, Stockton, Sycamore, TampiCO, Walnut, Warren, West Brooklyn, Winne
hago, and Winslow, Ill.: Water supplies and/or water treatment plants. 

Carroll Connty, m.: Levee and drainage district no. I, raising and enlarging existing levee system ___ _ 
Hillsdale, ill.: Penny Slough levees and drainage ditches to protect agriculturallands _______________ . 
Fort Atkinson, Wis.: Flood gates for Indionford (29) and Janesville (35) dams on Rock River _____ _ 
Albany (38), Belleville (25), Beaver Dam (5), Blanchardville (24), Camhridge (18), Clinton (44), 

~u:.,~: l:1): ~~=:! l:~: ~.:i~;'.: l~~: f:~~e(4)~lk.!.~:(I~l: ~~~r:~~\~)s::; 
(1!), Waterloo (17), and Waupnn (2), Wis.: Sewer systems and/or sewage-treatment plants. 

Annawan (106), Belvidere (61), FnIton (77), Neponset (107), Port Byron (97), Rochelle (86), Savanna 
(75), and Winnebago (58), m.: Sewer systems or sewage-treatment plants, 

Beaver Dam (5) and Camhrldge (18), Wis.; Compton (91), Ill.; Edgerton (28), Elkhorn (83), Fort 
Atkinson (31), Horicon (7), and Lake Mills (16), Wis.; Orion (103) and Pearl City (56), ill.; Stongh
ton (27) and Watertown (13), Wis.: Water supply improvem.nts and/or treatm.nt plants. 

Darlington (41l, Orrordville (37), and South Wayne (42), Wis.: Water supply systems _____________ _ 

$60.000 

15,000 

3,700,000 
3, 25Q, 000 
1,900,000 
1,015,000 

654. 000 
897,000 

929,000 
698,000 

1,871,000 

995,000 
609, 000 
283,000 
102,000 
165,000 
126,000 
61,000 

1,203,000 

13,000 
109,000 
29,000 

674,000 

459,000 

473,000 

77,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

59 Rockford, m.: Sanitary seWer8 _____________ .. _. ________________________ . _____ .. ___ . _______________ _ 
83 Dixon, lil.: Comhined sewer8 _________________ . ______________________________ . ____ . _______________ _ 
36 Footville, Wis.: Sewage treatment plant __ . _______________________ . ____________ .. _________________ _ 
43 Beloit, Wis.: Water softening planL _________________________________________ . ____________________ _ 

$137,000 
285, 000 
10. 000 

200,000 

GROUP C-TIME OF CO:S-STRUCTION INDETERMINATE 

57 Freeport, m.: Channel rectification of Pecatonica River throngh city _________ . ___________ . _______ _ 
40 La Fayette Conoly, Wis.: Dill storage reservoir r,!r Dow regulation, ______________________________ _ 
48 Winnehago Conoly, Ill.: Rockton storage reservo~ for Dow regulati'!n _____________ . ______________ _ 
22 Iowa Connly, Wis.: Mineral Point storage reservOIr ror Dow regulatlon _________________ . __________ _ 
6 Dodge Connty, Wis.: Horicon marsh reservoir ror wildlire COnservatlO!, and Do ... rngulauon _______ _ 

30 Jellerson Connly Wis.: Koshkonong storage reservOll ror Dow rngulatlOn _________ , _______________ _ 
101 Rock Island Coui.Iy, Big Island Levee and drainage district near mouth or Rock R,ver: Levees for 

Dood protection and also drainage. 
19 Lakes Kegonsa and Wauhesa, Wis.: 2 dams for lake level contr'!L _______ ._._ .. ____ . ______________ _ 
19 Rock Island and Whiteside Connties,l1I.: Improvement to dramage ______ . __ ... _ .. _______________ _ 

I Map key number shown following community name. 

$566,000 
4, 374,000 
5, 902,000 

300,000 
500,000 
700,000 
300,000 

27,000 
104, 000 

Preliminary plans prepared. 

Do. 
Do. 

Do. 

Plans prepared. 
Preliminary plans prepared. 

Pions prepared. 

Authorized by Congress. 
Do. 
Do. 
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10. lOW A-CEDAR 

The most pressing water problem of the basin of the 
Iowa and Cedar Rivers is stream pollution; followed in 
order of importance by water supply, recreation and 
wildlife conservation, flood protection, rehapilitation 
and changes in land drainage, and possibly water
power development. 

General Description 

The Iowa and Cedar Rivers flow parallel to each 
other from the middle of the northern boundary of 
Iowa to the southeast corner of the State, where they 
join before entering the Mississippi. There is included 
with this basin in this report a strip of land draining 
directly into the Mississippi, about 6 miles wide and 
60 miles long, consisting partly of alluvial plain and 
extending past deeply eroded bluffs to the edge of the 
prairie. The total area is about 12,950 square miles, 
lying mostly in Iowa, with a small headwaters section 
in Minnesota. 

The two rivers flow for the most of their length 
through typical glacial country, rounded gently rolling 
hills interspersed with many lakes and marshes. The 
original soils are deeply buried in glacial drift, through 
which the rivers have cut channels in many places to 
the underlying rock. In the southern part the valley is 
subject to flooding from high water originating in the 
Iowa or Cedar Rivers or from backwater from the Mis
sissippi River. Headwaters of the rivers are 1,200 or 
1,300 feet above sea level. The Iowa joins the Missis
sippi at an altitude of about 530 feet. 

Most of the population of 670,000 is urban, with 
nearly one-half in the eight largest cities having popu
lations between 10,000 and 60,000. Ninety-five percent 
of the area is in farms, producing chiefly animal prod
ucts-hogs, cattle, sheep, butterfat, poultry, and eggs
together with corn and oats. There is a considerable 
manufacturing industry, which largely consists of the 
processing of farm products or the fabrication of goods 
for farm consumption. 

Rainfall varying from an annual average of 30 
inches in the north to 36 inches in the south, is so dis
tributed that about 60 percent of the annual total occurs 
in the spring and summer months. The annual run-off 
varies from 1.5 to 12.5 inches, with a discharge dimin
ishing to small amounts during prolonged droughts. 
Violent thunderstorms are common. The river flow 
shows wide variations. 

Recommended Plan 

Stream pollution is the most serious water problem 
of the region. There are 21 municipalities of over 350 
people with inadequate sewage-treatment plants or none 
at all. Eight large industrial plants, including cream
eries, canneries, meat-packing plants, and sugar mills, 
discharge wastes that create as much pollution as the 
sewage from 160,000 people. The State health depart
ment reports that both the rivers are, in general, unfit 
for domestic water supply, stock watering, fish culture, 
or recreational uses. The variability of flow makes low
water stages particularly objectionable, and high water 
prevents some towns from discharging their sewage. 
Plans are complete for treatment plants at several 
towns, and immediate action is recommended. At 
Davenport and Muscatine present conditions will be 
aggravated by the construction of navigation dams in 
the Mississippi and the construction of sewage-treat
ment plants at these cities will be necessary. 

With all proposed sewage-treatment plants in opera
tion the Iowa River will still need a minimum summer 
flow of about 80 cubic feet per second to assure proper 
dilution. This will require a storage reservoir of at 
least 9,000 acre-feet capacity, which should be included 
in the basic plan. 

Further study is needed with regard to additional 
projects in order to encourage the preparation of engi
neering plans and to secure necessary legislation. 

Municipal 10ater supplies are almost universally 
drawn from underground sources, which have so far 
proved equal to the demands. There is danger that 
underground waters may be polluted through aban
doned wells. Legislation is needed to enable such 
pollution to be controlled. 

Three-fourths of the urban population have water 
supplies approved by the State board of health, but 
there are 76 cities and towns with substandard systems 
and 15 towns of more than 350 people with no pubEc 
water supplies. Three of the latter group-Kalona, 
Buffalo, and Le Claire-are growing rapidly and 
should supply this utility at once. 

In order to guard against pollution, waste, or e~
haustion of the underground water supplies, a quantI
tative and qualitati,e investigation should be made 
throughout the basin. 

Recreation and ll'ildlile have been injured by the 
silting or the drainage of many small lakes and marshes 
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in the northern part of the basin. In all cases w hero 
drainage works are unprofitable the original condi
tions should be restored. Wildlife will be benefited to 
some extent by reforestation and bank stabilization, but 
principally by the abatement of stream pollution. 

ing sewage treatment project should be considered with 
flood protection. There are lesser problems at several 
other towns. 

Flood control will be justified in a few cases wher~ 
urban property is endangered. At 'Vaterloo the pend-

Drainage works now in existence cover 1,300,000 
acres. Future work will consist principally of re
habilitation and maintenance. A few extensions of the 
drained area may be justified. 

~ Iowa-Cedar Project List 

Remarks Mapi key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

26 
31 
2 

(I) 

(I) 

Study to determine projects economically sound for lIood control and water power; and a continuing 
study of water supply and sanitstion; and an analysis of hydrologic dats already collected on Ral-
ston Creek. Waterloo, Iowa: Sewage treatment p�ant __________________________________________________________ _ 

Marshalltown, Iowa: Sewage treatment plant _____________________________________________________ _ 

~~t~~b~i¥~~c~~';';"afMr:~m&~!J'~~~ii:--<"34):-ioW8;-(ilenViiie-(:ii-8iid-Hayiieid-(ii:-:M:iiin~;-L8-
Porte Cit;!' (35), Manly (14), Nora Springs (15), Northwood (8) Riverside (44), Shellrock (24), and 
Wapello (53), Iowa: Sewage·treatment plants. 

Alden (20), Belmond (19), Clarksville (23), Clear Lake (13), Forest City (ll), North English (42), 
State Center (29), Waverly (25), and West Liberty (46), Iowa: Treatment plants for industrial 
waste. . 

49 Davenport, Iowa: Storm sewer for lIood controL __________________________________________________ _ 
49 Davenport, Iowa: Sewage-treatment plant ________________________________________________________ _ 

(Il Belle Plaine (37), Cedar Falls (27), and Marengo (38), Iowa: Sewage-treatment plants _____________ _ 
26 Waterloo, Iowa: Channel improvement for sanitation _____________________________________________ _ 
51 Muscatine, Iowa: Sewage-treatment plant. _______________________________________________________ _ 

(I) Buffalo (SO), Kalona (43), and Le Claire (48), Iowa: Water-supply systems ________________________ _ 

$60,000 

1,051,000 Plans completed. 
464,000 Do. 
325,000 Do. 
197,000 Prelirninary plans completed. 

100,000 No plans available. Estimates only rough. 

358,000 Plans completed. 
792,000 Do. 
132,000 
300,000 No plans available. 
200,000 Do. 
140,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) Albion (30), Britt (12), Cedar Rapids (40), Floyd (16), Garrison (36), Grafton (7), Le Grand (32), 
Montour (33), Nichols (45), Oakville (54), Prinoeton (47), Steamboat Rock (28), Thornton (18), 
Iowa: Water-supply systems or improvements. 

(I) Butler (22), Cedar (41), Cerro Gordo (Ii), Franklin (21), Winnebago (10), and Worth (9) Counties, 
Iowa: Small dams and planting for bank protection, stream development, and to provide wildlife 
refuges. 

4 Mower County, Minn.: Improving banks of Cedar River, Dobbin Creek Lake, and Sutton Park 
Lake. 

39 Johnson County, Iowa: Storage dam on Iowa Ri'l""er above Iowa City to augment low water lIow for 
pollution correction. 

$463,000 No plans available. 

70,000 

19,000 Preliminary plans made. 

3SO,OOO 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) I Amana (39), Cedar Falls (27), Nora Springs (15), Otranto (5), Shell Rock (24), St. Ansgar (6), Iowa: I 
Additions to water-power plants. 

28 Eldora, Iowa: Rehabilitation of existing water-power plant __ • ____________________________________ _ 

I Map key number shown following community name. 

$327,000 I Preliminary plans made. 

llO,OOO Do. 



11. DES MOINES-SKUNK, 

Projects of immediate importance in this area include 
sewage-treatment plants to alleviate pollution where it 
is serious, and water-supply systems for several small 
communities. In addition, studies are recommended 
for the development of a long-range water plan which 
will include considerations of flow correction, pollu
tion, municipal water supplies, water power, land 
drainage, recreation, and wildlife conservation. 

General Description 

The area of 19,070 square miles covered by this re
port includes 14,540 in the Des Moines Basin, 4,325 in 
the Skunk Basin, and 205 in the Mississippi Trough. 
The area is in Iowa with the exception of 1,525 square 
miles of Des Moines drainage in Minnesota and 90 
square miles in extreme northeastern Missouri. 

The Des Moines River rises in the hills of south
western Minnesota. The lakes and meadows in the 
headwaters are at an altitude of about 1,850 feet and 
the altitude at the confluence with the Mississippi 
River, just below Keokuk, is 476 feet, giving a fall of 
1,374 feet ina 535-mile course. 

The soils of the area are derived from glacial deposits 
and wind-blown dust from farther west, and are gen
erally fertile. In its natural condition the land was 
covered with grass, except for patches of woods in the 
river valleys and along the bluffs. There were many 
thousands of acres of lake and marsh, which have been 
greatly reduced by silting and artificial drainage. 
Mineral resources include numerous clay deposits,· coal, 
which is mined in southern Iowa, and gypsum deposits, 
which are quarried in the vicinity of Fort Dodge. 

The total population of the basins was 862,000 in 
1930. About 60 percent of the inhabitants lived in 
283 incorporated municipalities, inclucling 234,000 in 
the 5 cities of Des Moines, Ottumwa, Burlington, Fort 
Dodge, and Keokuk, Iowa. The rural population has 
decreased about 7 percent during the past 40 years, 
while the urban has increased in about the same 
proportion. 

The economic background is predominantly agri
cultural, with 64 percent of the farm land devoted to 
crops and 29 percent used as pasture. The manufac
turing activities include the processing of farm and 
mineral products, and numerous consumer goods manu
facturing plants, such as farm equipment and ma
chinery, washing machines, and cosmetics, some of 
which have attained national distribution. Railway 

96428-37-21 

lines and highways are well developed throughout the 
basin. 

The temperature in this region varies from a July 
average of 76° to a January average of 20°; aver
age annual precipitati9n ranges from 36 inches in 
the southeast to 28 inches in the northwest, about 70 
percent of it coming from April to September with a 
normal maximum in June. Losses from transpiration 
evaporation, and deep seepage are estimated at about 
24 inches. The average flow ranges from about 0.1 
cubic foot per second per square mile near the head
waters to about 0.5 cubic foot per second per square 
mile ne'1r the mouths of the two rivers. The average 
annual yield of the Des Moines River at Keosauqua is 
nearly 4,000,000 acre-feet and that of the Skunk River 
at Augusta is nearly 1,600,000 acre-feet. 

The underground water resources are generally poor 
in quality except in a few counties. The calcium hard
ness ranges from about 200 to 2,000 parts per million 
and fluorine is present in undesirable amounts in a 
number of areas. The region is largely dependent on 
surface water supplies in which serious pollution exists 
in numerous localities. 

The average annual flood damage amounts to around 
$300,000, of which 75 percent is crop damage and the 
remainder ]!)roperty damage in urban and rural sections. 

Recommended Plan 

A long-range water plan for this area would be based 
upon the ultimate achievement of as much stream-flow 
correction as it is reasonably possible to attain. Due 
to the more suitable conditions and greater benefits to 
be realized, such an objective is more important in the 
Des Moines Basin than in the Skunk Basin. The ex
isting information needs amplification, analysis, and 
correlation in order to estabJish a program of progres
sive development and operation of flow-correction 
structures and to harmonize interstate interests. 

Storage can be developed on the Des Moines River 
above Des Moines in existing lakes and swamp areas 
in the headwaters and at dam sites on the main river. 
Storage possibilities on the Skunk River are less prom
ising, but should be investigated further. 

Pollution will be alleviated by the increase in low· 
water stream flow resulting from the operation of th., 
storage reservoirs. Sewage-treatment works are recOnl" 
mended for immediate construction at certain localities 
where pollution is now serious. The basic study should 
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Drai1U1ge Basin Problems and Programs 

include additional surveys of pollution, particularly of 
industrial wastes, and should serve to effect an inter
state agreement with regard to pollution abatement on 
the Des Moines River. 

Water supplies, which are now obtained from under
ground sources, are, in general, poor in quality, and 
may ultimately be replaced by surface supplies. Flow
correction measures and pollution abatement will sim
plify these problems. 

Power sites are available on the Des Moines and 
Skunk Rivers which would be appreciably affected by 
any increase in low-water flow resulting from the op
eration of storage reservoirs. They should be con
sidered in connection with the development of the long
range water plan. 

Land drainage works have deteriorated, probably 
due to drought and adverse financial conditions. Some 
new drainage may be required, particularly after the 
constrnction of storage reservoirs. 

Recreation and wildlife conservation are in charge 
of the Iowa conservation commission which is propos
ing an extensive program of lake dredging and land 
reclamation to provide additional areas for recreation. 
Such of these projects as will achieve permanent bene
fits at reasonable cost will be in harmony with the 
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water plan. They cannot, how Her, be considered as 
part of the plan unless they are to be provided with 
regulating devices to assist in flow correction during 
periods of extremely low flows. The flow-correction 
facilities will be in general in harmony with the de
velopment of recreational facilities and wildlife areas, 
It is believed that the regulation of lake levels will 
create a volume of effective storage for flow correction 
and at the same time make it pORSible to hold the gen
eral level of the lakes "higher than natural conditions 
permit during dry seasons. Artificial reservoirs, on 
the other hand, will have little value for recreational 
purpose~, but an increased minimum flow and reduced 
maximum flow will afford considerable opportunity for 
river bank development, particularly in urban areas. 
The pools formed by the power dams below Des Moines 
offer a chance for extensive recreational development 
on account of the relatively small fluctuation in water 
level that would be necessary under improved flow con
ditions. 

Flood protection by means of levees could be 
afforded to areas near the mouth of the Skunk as well 
as to about 70,000 acres along the main streams. Levee 
protection along the streams is, however, too expensive 
in relation to benefits, except through urban areas. 
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Mapl key 
no. 

(I) 

(I) 

(I) 
20 
40 

(I) 

(I) 
28 

65 

]2 

(I) 
(I) 

65 

28 

National Resources Oommittee 

Des Moines.Skunk Project List 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study 01 flow regulation in entire basin to determine economical minimum flows and storage lacili
ties and their interrelation with water power, waste disposal, water supply and the adequacy 01 
water for agricultural neets in dry years; and 9. continuing study of water supply and sanitation; 
and a study to determin best ultimate use 01 area known as Green Bay Levee and Drainage 
District. 

Study 01 possible new water power developments and 01 redevelopments 01 existing water powers __ 
Algona (7), Eagle Grove (10), Emmetsburg (8), JelIerson (17), and Webster City (11), Iowa: 

Sewage treatment piants. 
Adel (25), Colfax (31), Eldon (68), Lehigh (13), Panora (22), and Redfield (24),Iowa: Primary sewage 

treatment plants. 

Bagley (19), and University Park (38), Iowa: Secondary sewage treatment or new plants __________ _ 
Perry, .Iowa: Additional sewage treatment, new settling tank, and additionaI1i.lters. _______________ _ 
Knoxvllle\ Iowa: New sludge bed and dram lor sewer system _______________________ · ______________ _ 
Dallas (41), Eddyville (65), Lovilia (54), Melcher (42), Richland (68), and Williamson (43), Iowa: 

Water supply and distribution systems. 

Fairfield (02), and Wayland (60), Iowa: Water supply systems ____________________________________ _ 
Des Moines, Iowa: Sewage treatment plant lor domestic and industrial wastes ____________________ _ 

Ottumwa, Iowa: Sewage treatment lor domestic and industrial wastes _____________________________ _ 

Fort Dodge,Iowa: Sewage treatment plant lor domestic and industrial wastes ____________________ _ 

$32,000 

70,000 

260,000 

46,000 

20,000 
72,000 
2,000 

444,000 

76,000 
2,000,000 

750,000 

490,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

Brighton (Oil' Nevada (16), and Story City (15), Iowa: Preliminary sewage treatment plants _____ _ 

(ab!i~n(%,6p;e:!~~~(5~:tk~ic~I(~~bEa~0~a:}i~~tt~~J~li)~~~v~t9i'(:a\~m~~~~!': (~~~ 
Menlo (23), Milo (29), Montrose (72), Moravia (67), New Virginia (45), Oseola (49), Runnells 
(32), Russell (52), St. Charles (47), Salem (70), Truro (46), Van Meter (27), Waukee (26), and 
What Cheer (35), Iowa: Water supply and distribution system. 

Ottumwa, Iowa: Levees and channel alignment lor Hood protection on Des Moines Riyer __________ _ 

Valley Junction,Iowa: Levee and channel alignment lor flood protection on Walnut Creek __________ \ 

$100,000 
1,035,000 

600,000 

25,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Shetek Reservuir, Murray COllnty, Minn.: For flow regulation. __________________________________ _ 

No action has been taken. 

No action has been taken. Colfax plans may call 
lor complete sewage treatment at cost 01 $35,00() 
instead 01 $12,000. 

No action has been taken. 

Land acquired and surveys begun. 
No reports available. Surface storage probably 

will be developed except at Eddyville where in
filtration galleries are possible. Dallas system 
might combine with that 01 Melcher. 

Plans available. 
Plant ordered by board 01 healtb, city has appealed 

to district court. 
Plant ordered by board 01 health, city has ap.pealed 

to district court. Design should include fIood
control leatures. 

Plans flied with board 01 health. 

No plans, rough estimate. 
No action taken. Surface supply is probable iD 

most cases. Rivers available in several cases. 

Some work completed in protective works. Pro
tection proposed as part of a sewage disposal 
plant system. Additional study and plans 

pr.:lr=:~:- plans prepared. Petitio~ s.ihmitted 
for formation of Levee district in Valley Junction 
and DeS:Moines. 

4 Okamanpadu Reservoir, Martin County, Minn. and Emmet County, Iowa: For How regulation __ 

$35,000 

48,.000 

110,000 

9 

<I) 

73 
<') 
<I} 

Heron Reservoir, Jackson County, Minn.: For flow regulation ____________________________________ _ 

Near Humbolt, Iowa: Stream development on West Des Moines River by low head dams to im
prove fish habitat. 

Fort Des Moines (29), Guthrie (21), Humboldt (9), and Titonka (5), Iowa: Sewers and sewage 
treatment plants. 

Keokuk, Iowa: W aterworks _______________________________________________________________________ _ 
Algonia (7), Guthrie (21), Harcourt (14), Iowa; Slayton (2), Minn.; and Wesley (6), Iowa: Water

works and water supply. 

7 miles on South Otter Creek, Clarke Cour.ty (50); Cedar Creek, Des Moines COUDty (il); 9 miles 
south of Jefferson, Green County (18); Mud Creek, Jasp.r County (30); Northern Jefferson 
County (57); Tom Creek, Madison County (48); and near Brighton, Washington County (59); Iowa: 
Artificial lakes for r.creation and wildlife. 

I Map key number shown following community name. 

10,000 Preliminary plans and report complete. 

168,000 

250,000 
192,000 

1,000,000 Preliminary studies and surveys made. 



12. ILLINOIS RIVER 

The Illinois River Basin presents a complex pattern 
of water utilization problems ranging from the restora
tion of marsh lands for the preservation of wildlife to 
the extension of sanitation and transportation facili
ties for the second largest city in the United States. 
Between these extremes lie intricate problems of sani
tation and water supplies for urban areas and for rural 
areas densely populated and highly industrialized, pro
tection for valuable agricultural lands against floods 
and water logging, maintenance of a major waterway 
for navigation, development of water power, and the 
maintenance and expansion of recreational facilities. 

The outstanding water problem is the deplorable 
degree of stream pollution. The primary objectives of 
a water plan for this region should be: (1) the abate
ment of stream pollution; (2) the provision of adequate 
and potable urban and rural water supplies; (3) pro
tection against floods; (4) the expansion of facilities 
for recreation and for the propagation of wildlife; 
(5) the correction, rehabilitation, and construction of 
drainage systems; (6) the improvement of existing 
navigation facilities; and (7) the development of water 
power. Some of these objectives are interdependent 
and involve multipurpose projects. Much additional 
information should be collected and correlated with 
available data before an integrated plan and program 
is completed. 

General Description 
The area of 31,650 square miles here considered com

prises the basins of the Illinois River and of smaller 
adjacent streams directly tributary to the Mississippi 
River. Most of the land surface is in Illinois. 

The Illinois River is formed by the confluence of the 
Des Plaines and Kankakee about 45 miles southwest 
of Chicago and 273 miles above its mouth at Grafton 
on the Mississippi River. The Des Plaines rises in 
southeastern Wisconsin just west of Racine and is 
about 110 miles long. The Kankakee River rises in 
northern Indiana just south of South Bend, and is 
about 135 miles long. The Fox, Vermillion, Mackinaw, 
Spoon, Sangamon, Crooked, and Macoupin are impor
tant tributaries. 

An outstanding feature of the Illinois Rh-er is its 
low gradient. The fall is 75 feet in 273 miles, with 18 
feet of it in the vicinity of Marseilles. The trough of 
the valley is flat floored, 150 to 250 feet below the gen
eral Prairie Plains level of about 750 feet. Upstream 
from Peoria there are ridges of gently undulating 

hills of glacial origin, interspersed with basins con
taining many lakes and marshes. Alono- the Missis
sippi River th.ere are deeply dissected bluffs mantled by 
loess. The nuddle part of the basin is underlain with 
coal and with glass sand. The soils of the area are 
generally excellent. 

Because of its location, the Illinois Basin has been a 
fo.cal area for Middle 'West development, economically 
stmmlated by the growth of trade, manufacture and 
transportation incident to the urbanized district a;ound 
the south end of Lake Michigan. The farm, factory 
and mine activities require and support highly devel~ 
oped transportation facilities. 

The total population of the basin is a little more 
than 2,000,000, of which over half are in places of more 
than 2,500 inhabitants. These figures do not include 
the great urban population in the Lake Michigan 
drainage basin, which controls much of the economic 
life of the Illinois Basin"and complicates the problems 
of the Illinois River. 

The discharge of the river is now augmented by di
yersion of water from Lake Michigan at Chicago. The 
natural flow ranged between 1,000 and 120,000 cubic 
feet per second. At the present time an average diver
sion of 5,000 cubic feet per second is permitted from 
Lake Michigan for dilution of sewage, and during the 
summer or low-flow season the diversion for water 
supply amOlmts to an average of about 1,700 cubic feet 
per second, most of which reappears as stream flow. 
Because of a ruling of the Supreme Court, the diversion 
at Chicago, including water supply, will probably be 
about 2,500 cubic feet per second after December 31, 
1938. 

The Illinois River and its tributaries carry the sew
age wastes from nearly 5,000,000 persons and a large 
amount of industrial activity. Industrial wastes from 
the Chicago area alone are probably equivalent to the 
sewage from 1,500,000 people. Clean-up programs 
have improyed conditions on the Fox River, and the 
gradual development of treatment facilities at Chicago 
is mitigating the situation on the Illinois and Des 
Plaines, but the effect of the Chicago improvement will 
be offset partially and perhaps wholly by the reduction 
ill 1938 of the allowable diversion from Lake Michigan. 
The pollution in the riYer threatens public health. The 
deposition of solid matter from sewage may interfere 
with the maintenance of a mwigation channel. Addi
tional pollution abatement is badly needed. 
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Mo.st o.f the municipal and rural water supplies are 
drawn fro.m undergro.und so.urces. Excessive drafts 
required to. meet increasing needs have caused serio.us 
lo.wering o.f the deep-water levels-as much as 375 feet 
in the past 75 years in the area between Chicago. and 
Peo.ria. Many o.f the cities are facing the pro.blem o.f 
develo.ping o.ther so.urces to. supplement o.r replace deep 
wells. Several urban\ centers have, in recent years, 
abandoned undergro.und water so.urces and replaced 
them with surface supplies. All o.f the surface sup
plies must be treated, and mo.st o.f the subsurface sup
plies sho.uld be treated. Great care is necessary to. ex
clude po.llutio.n fro.m shallo.w subsurface so.urces used 
ill the rural sectio.ns. 

With the exceptio.n o.f certain areas near Burlingto.n, 
Wis., o.n the Fo.x River, there are no. serio.us flo.o.d pro.b
lems above La Salle. Belo.w La Salle the gradient of 
the river is nearly flat, the banks are lo.w, the floo.ded 
bo.tto.ms range fro.m 1% to. 7 miles in width, and the 
subso.ils are relatively impervio.us. The slo.pes o.f the 
tributary drainage area are fairly steep and there are 
few lakes to. affo.rd natural sto.rage. These facto.rs 
co.mbine to. pro.duce relatively rapid run-o.ff, which can
no.t be quickly handled by the main stream with its lo.w 
gradient and the limitatio.n impo.sed o.n the ~hannel 
capacity by the encro.achment o.f levees. Serio.us flo.o.d
ing, therefo.re, o.ccurs o.n the main stream belo.w La 
Salle and o.n the lo.wer reaches o.f the tributaries. So.me 
o.f the areas no.w partially pro.tected by levees are sub
marginal and sho.uld be allo.wed to. revert to. their o.rigi
nal state to. increase the channel capacity. 

Land drainage has been extensively pro.vided. Abo.ut 
2,000,000 acres lie within o.rganized drainage and levee 
districts. Like many levee pro.jects, so.me drainage 
pro.jects have been undertaken witho.ut due co.nsidera
tio.n o.f the value o.f the lands reclaimed and witho.ut re
gard to. the effect o.f the pro.jects upo.n o.ther sectio.ns o.f 
the basin. 

Navigation facilities are highly impro.ved o.n the 
Illino.is River, which is a part o.f the Great Lakes to the 
Gulf waterway. An elabo.rate system fo.r slack-water 
navigatio.n by means o.f lo.cks and dams has been con
structed and additio.nal structures are no.w being built. 
A 9-fo.o.t channel o.f adequate width and free o.f fixed 
bridge o.bstructio.ns is co.ntemplated. The sanitary Co.Il
ditio.n o.f the stream is impo.rtant in co.nnectio.n with its 
utility fo.r navigatio.n. 

A few water-po.wer plants are in o.peratio.n in the 
basin. The largest, at Lo.ckpo.rt, is no.w being mo.dern
ized. Other develo.pments are lo.cated o.n the main 
stream and o.n the Fo.x, Kankakee, Des Plaines, and 
mino.r tributaries. The amo.unt o.f available po.wer o.n 
the main stream is greatly affected by the Lake Michi
gan water diversio.n. 

National Resources Oommittee 

Recommended Plan 
Pollution.-The high density o.f po.pulatio.n, the pro.b

able increasing dependence o.n surface water fo.r future 
supplies, the scarcity o.f recreatio.n facilities, and the 
co.mmercial impo.rtance o.f navigatio.n demand a co.m
prehensive pro.gram o.f sanitatio.n that will eventually 
pro.vide adequate treatment o.f all do.mestic and indus
trial wastes. 

The effects upo.n the sanitary co.nditio.n o.f the river, 
o.f the large-scale sewage-treatment wo.rks fo.r the Chi
cago. area and the curtailment o.f the allo.wable Lake 
Michigan diversio.n have no.t yet been determined. 

Pro.jects fo.r treatment o.f wastes fo.r all urban cen
ters which no.w have sewers o.r may be pro.vided with 
them are included in the pro.ject lists. 

Water sttpply.-Depletio.n o.f deep-well so.urces will 
co.mpel I). number o.f municipalities to. seek surface
water supplies. This co.ntingency sho.uld be antici-· 
pated by studies to. determine the pro.bable needs and 
also. by expediting the sanitatio.n pro.gram to. impro.ve 
the quality o.f available surface so.urces. Undergro.und 
waters in the basin are generally hard and highly 
mineralized. Treatment is desirable and sho.uld be 
pro.vided fo.r certain places as rapidly as the impro.ve
ments can be financed. 

Flood damage is it ~~jo.r pro.blem i; the area.. - Theore 
is need fo.r the co.nstructio.n o.f new levees and the rein
fo.rcement o.f existing levees to. pro.vide pro.tectio.n fo.r 
the mo.re valuable farm lands and urban pro.perty. 
The lo.ng-range plan sho.uld no.t, ho.wever, include the 
pro.tection o.f submarginal lands. The general studies 
sho.uld include a careful scrutiny o.f existing levees 
which pro.tect submarginal areas and invo.lve encro.ach
ment o.n the flo.o.dway. Co.nsiderable flo.o.d correctio.n 
may be acco.mplished by the resto.ratio.n o.f marshes, 
particularly the Kankakee marsh in Indiana, and by 
small reservo.ir co.nstructio.n. . 

Recreational facilities are inadequate fo.r the large 
po.pulatio.n. Natural endo.wments fo.r recreatio.nal pur
po.ses are rather meager. Impro.vement by artificial 
means is therefo.re indicated if reaso.nable facilities are 
to. be made available. Much additio.nal info.rmatio.n 
will be required befo.re a specific pro.gram can be 
fo.rmulated. Co.llectio.n o.f the needed data is included 
in the general study pro.ject. Full explo.itatio.n o.f 
natural recreatio.nal facilities is reco.mmended, includ
ing the resto.ratio.n o.f wildlife habitats, inso.far as this 
can be harmo.nized with o.ther water pro.grams in the 
regio.n, partiCUlarly farm drainage. 

Drainage.-The lo.ng-range plan sho.uld pro.vide fo.r 
the rehabilitatio.n o.f existing drainage wo.rks and fo.r 
new wo.rks as they may beco.me warranted. Info.rma
tio.n o.n existing needs sho.uld be o.btained in co.nnectio.n 
with the general studies. 
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Navigation-improvement work is being carried on 

toward the development of the plan of the Corps of 
Engineers in harmony with the interests of .flood pro
tection, recreation, drainage, and water power. Sani
tary aspects affecting navigation will be indeterminate 
until the effects of the treatment plants and the Lake 
Michigan diversion are known. 

Watel' power is available at many potential sites. 
The more promising of these are at existing navigation 
dams at Brandon Road, Dresden Island, Bells Island, 
and Starved Rock, with a proposed capacity of 73 000 
kilowatts. The water plan should contemplate ~on
struction of these plants. Twenty-one small sites are 
available on the Fox River, four on the Kankakee. 

D1inois Project List 

Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

General studies as a basis for" coordinated program of sanitation, drainage, 1I00d correction, water 
supply, waterpower. and recreation. 

Aledo (45), Antioch (5), Assumption (102), Astoria (74)l Atlanta (76), Barry (93), Beardstown !SSl' 
Bensenville (15). BlOOmington (64) Bourbonnais (36), Bradley (36), Bushnell (71), Canton 69. 
Carlinville (113). Carrollton (112). Cedar Point (22). Coal City (26). Crystal Lake (8). Cuba 69l' 
Depue (22) Downers Grove (16). Dwight (37), East Dundee (10), East Peoria (SS) Earlville 19. 
Elgin (12) Farmer City (77), Forrest (14). Galesburg (49) Galva (49), and Golden (DOl' m.; Good· 
land (66), tid.; Hamilton (73), Itasca (17)t Havana (74). Herscher (52), Jerseyville (116 ,Joilet (36). 
Kincaid (103). Lake Villa (6), LaSalle (22) Lemont (IS), Lewistown (74), Lexington (63), Lincoln 
(64), Lockport (15). Manteno (36), Marseilles (24), Mason CltX (86), Mendota. (21), Milford (58). 
Momence (35) Monticello (80). Mount Sterling (94), Morris (26), Morton (68l' North Utica (22), 
Oglesby (22), Oswego (16), Ottawa (-). Palatine (l1)iiPeotone (28)iiPekin (92 t Peru (22), Peters
burg (86). Plainfield (IS). Plano (17). Quincy (32). ankin (69), oborts (OO), Rochester (104), 
Rockdale (26), Rushville (89). St. Anne (63), Sandwich (17). Shabbona (18). Sibley (62), Soldiers 
Home (92), Springfield (99), Spring Valley (22), Streator !40). Taylorville (103), Toluca (22). 

~e~g:a (tfJi. t~t ~'1'i~~~5)65r.ir~:: t,~d!~~~tmU:~t TI'~~t.J.~~n lis~~~~:.Jlli 
(112), Wilmington (26), Wyoming (41). and Yorkville (17). m.: Sewer extensions and/or sewage 
treatment plants. 

Alexis. Alpha, Ashland, Athens, Auburn, Avon, Bartonville, Benson, Biggsvllle, Bradford, Braid· 

c~1f!t~~=' ::rk~eO~~~~ ~~;ax~~:!~tC~rt~~~::it~,h~.illn:~, ~=~t~h~e!r 
Creek, Delavan, Divernon, Donovan, Eileen, Elburn, Elmwood, EI Paso, Eureka, Fairbury, 

~~':f~{d:e~r~:,,::~..;,:,o~r~i:b~.:'J!id?h~e~i3':i~~~ 8::::!. ~~J~?iI~g~~~: 
Hennepin, Henry, Heyworth, Hinckley, Hopedale, Hull. Ipava, Joy, Keithsbur'\( Kempton, 

~~~~o~~~~':;eLt::g:., ~~~~;mM~.:'I,u.!~~~ I::;~~: It::'YM~~:n, ~!ia~~:: 
Mini~r, Minooka, Mokena, Monee, Montgomery, Morrisonville, Mount Prospect, Mount, 
Pul8S.ID., Moweaqua, New Holland, North Chilliootne, Odell, Onarga, Oquawka, Pawnee, Paw 
Paw, Payson, Pearl, Piper City, Plano, Rantoul, Roanoke, Roodho~ Roseville, San Jose, Sau
nemein, Saybrook, Seaton, Secor, Sheldon, Somonauk, South Jacksonville, South Pekin, South 
Wilmington, Standard, Stonington, Strawn, Stro~hurst, Sublette, ~kilw~, ';I'rem~nt, Ve~ont, 
Viola, Verden Washburn, Waterman, Waynesville, Weldon, Wheeling. WillIamSville, Wmch ... 
tar, Winlleld, Woodhull, and Woodland, m.: Sewer systems and sewage treatment plants, 

Abington ... Addison, Aledo, Alexis, Algonquin, Arlington Heights, Assumption, Atlanta. Aurora, 
A von, Harrington, Bartlett, Bartonville, Beardstown, Bensenville, Berkeley ... Blue MOllI!d, 
Bourbonnais, Bradley, Braidwood ... Brookfield, Buckley, Bushnell. Cabbery, ~~pus, C'!"lin· 
ville, Carpentersville, Carrollton, IJary, Cerro Gordo, Chatsworth, Chenoa, ChI\Ilcothe, CIssna 
Park, Clarendon Hills, Clinton, Coal City, Colfax, Cresoent City, Crystal Lake, Cuba, Cullon, 
Dallas City, Danforth, Danvers, Delavan, Depue, Donovan, Downers Grove, Dwight, Earl
ville, East Dundee, East Peoria, Elburn, Elmhurst. Elmwood. El Paso, Eureka, F,,!mer Clly, 
Forrest. Fox Lake, Fox River Grove, Frankfort ... Franklin Park, Galesburg, Gal,:a, Glb,,!,n C!ty. 
Gilman, and Glen Ellyn, Dl.; Goodland, Ind.; urand Park. G!",~ Lak~, GreenVIew. Gnggsvl\le, 
Hamilton, Hardin, Hebron, Henry, Herscher Heyworth. HillsIde, Hinckley, Hopedale, Hull, 
Ipava, Itasca, Jacksonville, Jerseyville, Joy, K~ithsburg, and Kempton, m.; Kentland, Ind.; 
Kewanee, Kincaid, Kinsman, Kirkwood, Knoxville, Lacon, Ladd, La Orang~, La Grang~ Park, 
La Harpe Lake Zurich. Lamoille, La Salle, Leland, Lemont, Le Roy, LeWIstown, Lexington. 
Libert;vville Lincoln, Lockport, Lombard, London Mills, Lyons, Mackinaw, Macomb, Macon, 
Manhattan:Manteno, Maroa, Marseilles, Mason City, Maywood, McHenry, McLean, Melrose 
Park, Mendota. Metamora, Milford, Minier, Mokena, Monmouth, Montgomery, Dl.; Morocco, 
Ind.; Morris, Morrisonville, Morton, M~unt Prospect, MO'Yeaqua, Mount Pulaski, Mount Ster· 
ling. Nauvoo, Nebo, Normal, North ChI\Ilcothe, North UtIca, Onarga, Oq~awka,. Ottaw'!o Pal", 
tine Pana Pekin, Peoria. Peoria Heights, Peotone, Peru. Petersburg, PIper CIty, Pl8IDfield, 
Plano, Pruicevllle, Rankin, Ranto.ul, Richmond, Riverside, Roanoke ... Roberts, Rockdale, Rood· 
house, Roselle Roseville SandWIch. San Jose, Saybrook, Schl\ler rark, Bhabonna, Sheldon. 
Somonauk, South Jackso';vIlIe, South Pekin, South Wilmingto.n, Stsnford, St. Anne, St, Charles, 
Spring Valley, Stronghurst, Sublette, Tabl~ Grove, Taylorville, Toluca, Tremont.YllIa Park, 
Viola Virginia Warsaw Washburn, WasblDgtOD, Waterman, Wenona, West Chicago, West 
Dundee, West':'ont, Wheaton, White Hall, Wilmington, Winfield. Wyanet, and Wyoming, TIl.: 
Water treatment plants. 

I Map key number shown following community name. 

$200,000 

19,470,000 

10,138.000 

4;666,000 

Remarks 
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Drainage Basin Problem8 and Programs 

D1inois Project List-Continued 

Remarks 

!llapl 
key I no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR COXSTRl"CTIOS-Continued 

(I) Asbland (97), Atbens (99), Augusta (90), Batavia (16), Bellewood (15), Berwyn (15), Blandinsville I 
(ill), Bloomimrton (64), Bluffs (9.5), Bowen (90), Bradford (42), Broadview (15), Brimfield (49), 
Camp Point (90). Canton (69), Chandlerville (87), Cbapin (96), Cbebanse (54), Cicero (15), Clay. 
ton (90). Clifton (54), DalEeU (22), DeLand (79), Des Plaines (13), East Galesburg (44), Edinburg (103) 
F;lgin (12), Elliot (62), Elmwood Park (15), Fairview (69), Fisber (78), Forest Park (15). Forest 
"lew (15), Franklin (98), Gardner (38), Geneva (12), Golden (90). Gurnee (7), Hanna City (68). 
Hinsdale (15), Humphreys (103), Illiopolis (100), Industry (74), Joliet (26), Kane (115), and 
Kankakee (36), III.; Kouts (30), Ind.; Loda (59). III.; LoweU (29), Ind.; Mabomet (78), Manito (74), 
Mansfield (79), Mazon (25). Mendon (91), Neredosia (9.5), Middletown (85), Momence (35). 
Murrayville (106), Naperville (15), New Berlin (99), New Boston (46), Niantic (101), and Nortb 
Aurora (16), III.; Nortb Judson (33), Ind.; Nortb Riverside (15), Oak Park (15), Oglesby (22). 
Oneida (44), Palmyra (107), Park Ridge (IS). Pleasant Hill (III), Plymoutb (90). Pontiac (51). and 
Prairie City (70),ru.; Remington (55I,lnd.; River Forest. (15), River Grove (15), Riverton (90). Rusb· mt ~~it~f;;:dT<:r;~~°:J.E4r.:'y~2Ii~r~'::k~I<;';1(~~'r~:;:1M?5V~:'~:i7~\~)v~=~~ 
(75), WapeUa (83), Warrensburg (100), Watseka (57). Wauconda (91, Waverly (105), Westcbester 
(15), Williamsfield (43), and Yates City (48), III.; Water supply syStems. 

La Grange (15) and Peoria (68), III.; Lock and dams and cbannel improvement o[ Illinois River 
!rom moutb to Lockport. III. 115 to 15. 

34 Baum's Levea between Shelby Bridge and Baum"s Bridge on lllinois Rivf'.r~ Ind.: For flood pro· 
tection of farm lands. 

95 to 
116 
88 
99 

}DIinOis River. W.: Levee set backs and 600dway improvenumt from Beardstown to month of riYfr_ 
Sangamon River, III.: Clearing and enlarging flood channeL_._ .. _._. _________ ..... _._ .. __ • __ . ___ . 
Sangamon River, DI.: Straigbtening cbannel from moutb of Salt Creek to Roby _______ • _____ .. ___ . 
Sangamon River. Dl.: Levees or channel improvements Rt 15 localities on Sangamon River and 

its tributaries in DIinois for flood protection. (85), (86)-(88)-(87)-(99). 

$13. 81~. 000 

10. 391,000 

177,000 

1,100. 000 

136, 000 
773,000 
903, 000 

roder constru~tion. Estimated cost to complete 
proje<'t. Authorized by Congress. 

Authorized by Congress. 

Do. 
Do. 
Do. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTIO~ 

(I) 

26 
26 
53 

(I) 

108 
59 

Algonquin. Augusta, Bladensville, Blnemound, and Bluffs, III.; Bremen. Ind.; Brimlleld, 1II.~Brook, 
Ind.; Burlington, Wis.; Cabery, Camp Point, Campus, Carbon Hill, Cartbage, Cary, Cbandler
ville, Chapin, Cisro. Clayton, Clifton, Dallas City, DalzeU, Danvers, and De Land, DI.; Earl Park. 
Ind.; East Galesburg. Edinburg, Elsah. Fairview, Farmersville, and Fisber, III.; Fowler, Ind.; 
Franklin. Gardner. Geneva, Graftoo, Greenview, and Hanna City, nl.; Hebron, Ind.; Bum· 
phreJ'Sy llliopolis. Industry. and Kane, m.; Kentland, Ind.; Kewanee and Kinsman, Dl.; Knox 
and Kouts, Ind.; Lake Geneva, Wis.; Lenore, Libertyville, and Lombard, III.; LoweU, Ind.: 
Macon. Mahomet, Manito, Mansfield, MazOD, Mendon,. Meredosia, BDd Middletown, Ill.; 
Morocco, Ind.; Mukwonago, 'Wis.; Murrayville. Nauvoo, New Berlin, and New Boston, nl.; 
New Carlisle, Ind.; Niantic. III.; Nortb Judson and Nortb Liberty, Ind.; Oneida and Palmyra, 
DI.; Pewaukee, Wis.; Pittsfield, Pleasant Bill, and Plymoutb, III.; Plymoutb, Ind.; Prairie City, 
III.; Remington, and Rensselaer, Ind.; Riverton, Shipman. Soutb Elgin, Sparland, Spring Forest, 
Symerton, Tallula, Tbayer, Touica. and Versailles, DI.; Walworth, Wis.; Wapella, Warrensburg, 
and Warsaw, III.; Waterford, Wi,.; Waverly and West Dundee, III.; Westville,lnd.; Wyanet and 
Yates City, III.; Sewer syStems and treatment plants. 

AI<'!l!.(t:li,1:=~I~i,~':i d~ ~~i.Enil!:(:::~~~~Jj;~'Il!~~ t~J~:1:), ~:.~ d~.J: 
ford (68), Grand Ridge (39), Granville (22), Gridley (SO), Havana (74), and Hennepin (22), Ill.: 
Knox (32) and Lakeville (31), Ind.; Lake Oeneva (2), Wis.; Little York (46), Loraine (91), Los· 
tant (22), Mark (22), Mimmooka (26), Monee (27), New HoUand (75), OdeU (51), Oswego (16), 
Paw Paw (20), PaySOn (92), Pearl (109), Seaton (46), Secor (66), Sbipman (114), Sibley (62), 
Standard (22), and Toulon (42), TII.; Waukesha (I), and Williams Bay (3), Wis.; Williamsville (991, 
Windsor (45), Woodbull (441, Woodland (57), and YorkviUe (17), III.: Water supplies and im
provements and treatment plants. 

Power development 2 miles below Wills-Kankakee County line in Illinois. _____ .. ____ . _. -- ---- . - .. 
Kankakee River: Power development below \Vilmington, ill ________________________ .. ____________ _ 
Kankakee River: Power development near Aroma Park, TIL _________________________________ -:. ____ _ 
Banner special drainage and levee district (68), Big Lake drainage and levee district (74); East Liver· 

pool drainage and levee district (68); East.Peoria drainage and I~vee district (68); Hend.~n 
Conoty drainage district no. 3 (47); HenneplD dralDage and levee district (22); Keithsburg dram
age and levee district (46). Mississippi River; Kelly Lake drainage and levee district (74); Lacey 
Langellier, West Matanzas, and KerIon Valley, drainage and levee districI\H); Liverpool dralnage 
and levee di,trict (68); Lost Creek drainage and levee district (88); Pekin and La Marsh drainage 
and levee district (68); Rocky Ford drainage and levee district (68); Seaborn drainage and le.-ee 
district (74)' Sny Island levee district, Mississippi River (lIO); Soutb Quincy drainage and levee 
district, MiSsissippi River (92); Spring Lake drainage and levee district (68) and Tbomson drain. 
age distrirt (74) III. Levee (new or additional) and cbannel improvements on the Il\inois River 
and that part of Mi'lSissippi River included in tbis report, for flood protectIon. 

~=I~':.uC~n~~,: IlLi~~~r:j;!ieetS~::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

$S, 107,000 I 

! 
[,23,000 i 

1,473,000 
624,000 
302, 000 

2,040. 000 Autboriled by Congr ...... 

29,000 Plans completed. 
29,000 Do. 

GROUP C-TIME OF CONSTRUCTION lNDETERMlN.~TE 

26 Brandon Road power de .... lopment on Des Plaines River, in Illinois at existing dam ____ .. __ . _____ _ 
26 Dresden Island power development at existing dam on Illinois River in lIIinois ...... ______ . _____ ._ 
24 Starved Rock power development a~ e;xisting dam o,! TI!ino~ Ri!"r in DI,inois ________ . _________ .. 
23 Marseilles power development at eXlstmg da.m on llilDOiS Rl~er 1!J. nh!l0~--- ___ --_---------_-------
26 Power development 2 miles below Willis-Kankakee County Im~ m DhnOls .. _____ : ______ .. __ .. ____ _ 
1 lIIukwonago Marsb, Wis.: Dam witb boat lock to create artifiCial lake for recreatIOnal purposes---. 

I lIiap key number sbown [oUowing community name. 

$1,186,000 
1.317,000 
1,697,000 

927,000 
1,473,000 

1SO,OOO 
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13. WESTERN TRIBUTARIES: KEOKUK-ALTON 

A long range water plan for minor tributaries of the 
:Mississippi River in northeastern Missouri and south
-eastern Iowa should contemplate complete treatment of 
domestic wastes, purification and softening of water 
supplies, construction of small reservoirs on the tribu
taries of the main streams, creation of recreational 
facilities, and the possibility of reservoir regulation of 
main streams for minor flood correction and improved 
sanitation. 

A shift of land use from crop farming to livestock 
raising and dairying has brought about a need for con
serving water resources in small ponds and minor reser
voirs for stock-watering purposes and possible raismg 
of underground water levels. 

General Description 

The basins comprise an area of 7,560 square miles in 
Missouri and 416 square miles in Iowa, a total of 7,980 
square miles, or about one-tenth of the total area of 
Missouri. The area is about 175 miles long and 55 
miles wide; _and:is drained by ~y_eral minor strea.n:is, 
including the'Fox, -Wyaconda, Fabius,-and Salt Rivers, 
which empty into the Mississippi River. 

Above the Mississippi flood plain is an upland coun
try, flat or rolling, through which the streams have cut 
deep valleys. In the northern part the upland is 
mantled with-glacial drift and the soil is of fair quality 
for agriculture, but on some of the plateau land in the 
south the soil is a heavy, infertile gray clay. Steep 
limestone bluffs along the Mississippi are capped with 
rich soil deposited by the wind, but the slopes are gen
erally too steep for cultivation. The hills were origi
nally covered with dense oak-maple forest; the uplands 
had a cover of prairie grass. Unwise clearing and 
over-grazing have resulted in severe sheet erosion and 
gUllying. 

The population has decreased from 269,543 in 1900 
to 230,818 in 1930. Some of the towns, of which Han
nibal is the largest, show a slow growth. The popula
tion of other towns and the rural area has decreased. 

On account of poor soils on much of the level land 
suitable for cultivation, the farming trends are toward 
pasture and hay-fed stock, rather than grain-fed stock. 
This trend will favor the return of some cultivated 
lands to pasture and woodlots, particularly those sub
ject to soil erosion. There are favorable opportunities 
for the construction of stock-water ponds. Orcharding 
is highly developed at the town of Louisiana, Mo., and 

~ould be expanded along the bluffs, where air drainage 
IS an asset. 

There are many manufacturing plants in Hannibal 
and a few in each of the major cities--shoe, clothing, 
~utton, and metal goods factories. The quarrying of 
hmestone and the manufacture of fire clay at Mexico 
are important. Hannibal and Moberly are railroad 
division points, with shops and yards, and are whole
sale centers on a small scale. 

The average annual rainfall is about 37 inches. The 
average run-off is estimated at about 10 inches and the 
water losses at 27 inches. All streams of the basins 
have records of practically zero flow. The maximum 
recorded flows range from 30 to over 50 cubic feet per 
second per square mile. Temperatures on record vary 
from minus 28° to plus 113°. 

The quality and quantity of underground water re
sources vary, depending upon the level from which the 
water is obtained. Hardness and high mineralization 
are characteristic of many water-bearing strata. Shal
low wells. quite generally supply the rural areas, but 
considerable--dependence is placedo-upon -ponds as a 
source of stock water. 

Recommended Plan 
Seventeen of the twenty-eight towns having mu-nici

pal water S'lffPplies depend on surface sources. The dis
charge of untreated wastes into streams at points up
stream causes additional loads on treatment plants. 
Only 4 towns have complete treatment facilities, and 
13 have partial treatment. 

Sewage treatment is the first objective of a long-range 
water plan. Complete treatment of wastes to abate 
nuisances and to improve surface-water supply sources 
should be provided, and projects for 24 towns in Mis
souri are listed for immediate construction. 

W (JJter conservation may be accomplished by the con
struction of small reservoirs in the many raviI\es and 
gullies of the area. Such reservoirs would serve not 
only for water conservation but also for purposes of 
flow correction, recreation, and alleviation of pollution. 
Special studies to determine the specific features of 
such a program are recommended. Provision for ma
laria control should be anticipated in connection with 
any reservoirs constructed. 

Flood damage to crops, railway property, and high
ways is recurrent in the area. Flood correction is de
sir~ble but the excessive ratio of cost to benefits pre
cludes'its present consideration except for the possible 
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control of Salt River, the incidental benefits to be 
derived from small-reservoir construction, and the re
construction and maintenance of levees to protect 
against Mississippi River overflow. 

Completion of the canalization of the Mississippi 
River probably will affect water-table levels in the flood 

plain. This may give rise to drainage problems on 
lands farmed in thi('! section. Correction and rehabili
tation of drainage systems should be undertaken in all 
sections where maintenance and reconstruction are 
warranted. 

Western Tributaries Keokuk-Alton Project List 

Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of existing water supplies and of urban renters not now supplied witb waterworks to deter
mine needs. Also studies to make recommendations for tbe abatement of pollution from wastes. 

(') Study of 1I00d correction and water power on tbe Salt (29), and Fabius (16), Rivers in MissourL _____ _ 
Study of all possible reservoir sites for 1I0w regulation and recreation _______________________________ _ 

(I) Canton (11), Hannibal (22), La Belle (12), and Louisiana (33), Mo.: Complete sewage treatment 
Dlants. 

(I) Elsberry (43), La Grange (17, Mempbis (6), New London (31), Oakwood (23),iParis (38), and Perry 
(37), Mo.: Sewer systems and sewage treatment plants. 

(I) Bowling Green (35), Centralia (39)t Clarence (26), Edina (13), Kirksville (15), Macon (28), Monroe 
City (24), Montgomery City (41), Palmyra (20), Sbelbina (25), Troy (44), Warrenton (45), and 
Wellsville (40), Mo.: Improvement to sewage treatment plants. 

(I) Elsberry (43) and Oakwood (23), Mo.: Development of source of water supply probably by deep 
well and cblorination. 

(I) Centralia (39), Montgomery City (41), New London (31), Troy (44), Vandalia (36), and Warrenton 
(45), Mo.: Improvement to existing water supply by cblorination. 

(I) La Belle (12) and Kahoka (7), Mo.: Improvement to existing water supply by treatmen(and chlorin-
ation. 

(I) Milton (2), Iowa, and Lancaster (4), Mo.: Construct waterworks system including supply and 
distribution. 

(I) Cantril (3) and Pulaski (I), Iowa: Development of water supply and construction of distribution 
system. 

(I) Gregory drainage district, Lewis and Clark Counties (10), Fabius River drainage district, Marion 

$10,000 

25,000 
20,000 

208,000 

365,000 

639,000 

85,000 

214,000 

130,000 

90,000 

67,000 

Remarks 

County (18); Soutb River drainage district, Marion County (19); Ri .... rland levee district, Pike 
County (32); Wiedmer cbemicals drainage and levee district, St. Cbarles County (46), Mo.: 

314,000 Authorized by Congress. 

Raising and enlarging existing levee systems to improve protection against lIoods. 

GROUP B-FOR DEFERRED CONSTRUCTION 

9 
14 

(I) 

(I) 

Clark County, Mo.: Diversion ollower Fox River to protect farm lands __________________________ _ 
Adair County, Mo.: Cbannel improvement and dam construction for water diversion and storage_ 
Macon (27), Montgomery (42), Ralls (30), and Scbuyler (5) Counties, Mo.: 6 water conservation 

projects, dam construction and improvements and reservoir construction. 
Clark (8), Marion (21), and Pike (34), Counties, Mo.: 3 lIood correction projects; levees and river 

improvements. 

I Map key number shown following river name. 
I Map key number sbown following community name. 

$60,000 
167,000 
75, 000 

76, 000 



14. ST. LOU I S 

The major aspects of the metropolitan St. Louis are:1 
and the Meramec and adjacent minor Mississippi basins 
water plan center on the problems of metropolitan St. 
Louis with its large population. 

Flood protection by raising levees in the American 
bottoms industrial district and by flow correction of the 
Meramec River is needed. Other requirements are im
provement of sanitation facilities; improvement and 
extension of water supplies for suburban cities, and for 
farmsteads and recreational areas; development of a 
reliable navigation channel in the port of St. Louis, 
and maintenance of low-water flow channels in the 
Meramec Basin streams; improvement of handlin~ 
storm drainage in covered channels or in open diversiOli 
canals; and development of lakes and streams for 
recreational facilities in urban, suburban, rural, and 
national-park areas. 

A Meramec conservancy authority is desirable for 
the efficient execution of the plan involving that basin. 

General Description 
The area considered here includes approximately 

5,330 square miles, of which about 4,530 are in Missouri 
and 800 in Illinois. In Missouri the Meramec Basin 
includes 3, 980 square miles and the minor tributaries to 
the Mississippi River 550 square miles. In the vicinity 
of the confluence of the Missouri and Mississippi Rivers 
the St. Louis metropolitan area occupies 840 square 
miles, of which 450 are in Missouri and 390 in Illinois. 

The Mississippi River flows southward through the 
metropolitan area and along the eastern border of the
Meramec Basin- in a trough some 100 to 200 feet below 
lands on either side. The channel follows the western 
valley wall rather closely, in many places undercutting 
precipitous bluffs. In the northern part, the flood 
plain expands to a width of 10 miles and is called the' 
American bottoms. In the southern part, the flood 
plain narrows to about 3 miles. 

The northeastern drainage in Illinois consists of the 
Piasa, Wood, and Cahokia Rivers. They have cut deep 
notches in the bluff. On the west side of the Missis
sippi River south of the metropolitan area, many small 
streams including Sandy, Plattin, and Joachim Creeks 
have eroded the eastern flanks of the Ozarks into 
rounded hills !lnd steep bluffs. 

The Merllmec River rises in the northern part of the 
St. Francois Mountains and Ozark Plateau at altitudes 
of from 1,2'50 to 1,700 feet, and flows 207 miles to the 
Mississippi River, which it joins about 20 miles below 

St. Loui::. at an altitude of 450 feet. Its principal 
tributaries are Bourbeuse, Big, and Huzzah-Uurtois 
Rivers. The Meramec and its major tributaries mean
der through troughs averaging 1 to 2 miles in width. 

In the southeast is the largest lead-producing district 
in the United States. - Glass sand is mined and stone 
quarried in the St. Peter sandstone at the base of the 
Crystal City escarpment. In the vicinity of Potosi and 
Old Mines, most of the barite produced in this country 
ie mined in small diggings and large open strip pits. 
There are numerous iron deposits in the area and many 
are worked in pits and shafts. The production is not 
large. In a few places special types of clay are mined, 
as at Rolla. The St. Peter and Roubidoux formations 
are important water-bearing strata. In the metropoli
tan area and the Illinois districts, Pennsylvanian 
shales, fire clays, and coal are mined. 

The Ozark soils are generally thin, rocky, and poor. 
The flood plains have some good soils, but commonly 
they are too sandy or gravelly. The loessial soils of 
the uplands and the alluvial soils in the American bot
toms are excellent and are the basis of intensive truck 
and dairy farming. A large part of the Meramec 
Basin has a cover of hardwood forests. Much of the 
cleared land should be returned to forests as in the 
Meramec State Park and Federal Clark Purchase Unit. 

The mean annual temperature is about 56°, with a 
January mean of about 32° and a July mean of 78°. 
The mean annual precipitation is about 481 inches. 
The snowfall is light, averaging about 18 inches. 

The large acreages of woodland, rivers, springs, hills, 
and bluffs provide extensive recreational opportunities 
in the Meramec Basin. Hunting lodges, fishing clubs, 
cabins, resorts, and hotels are scattered over the basin 
along railroads and highways which afford ready 
access for thousands of vacationists from St. Louis. 

St. Louis is one of the major transportation centers 
of the United States. It is the focus of numerous high
ways, railways, airways, and waterways. 

The total population of the area is about 1,450,000, 
of which about 85 percent live in the St. Louis metro-
politan area. . 

The Mississippi River flows about 25 mIles through 
the metropolitan area. It has a mean flow of 185,000 
cubic feet per second, ranging from a minimum of 
24.000 to a maximum of 1,300,000. The river is about 
one-fourth mile wide in the restricted section in the 
heart of the metropolitan area, about a mile wide below 
the city, and 3 miles wide, with large islands, aboye 

32.5 
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the city. Alton Dam will pond a large body of water 
above that city. 

At Hood stages in the Mississippi River, water backs 
up the Meramec as much as 40 miles. There are 15 
important springs in the basin, the most notable being 
Meramec Spring, which has a maximum daily How of 
420,000,000 gallons. The Meramec is considered navi
gable for 21 miles abofe its mouth. Once 182 miles 
were navigable. The ri'\rer bed contains extensive sand 
and gravel deposits which yield about 2,000,000 tons 
annually for construction work. 

Big River is, in general, shallow and moderately 
swift. The Bourbeuse River has steep headwaters, but 
its middle and lower course is tortuous and sluggish. 

The Illinois tributaries rise in shallow draws on the 
upland plains and descend in steep narrow notches to 
the smooth broad American bottoms. Their upper 
courses are natural and their lower courses have been 
straightened and diked. Large diversion channels have 
been constructed to carry the storm waters to the 
Mississippi with a minimum of Hooding on the Ameri
can bottoms. The large amount of silt brought down 
from the uplands and notches chokes the artificial 
channels. Pumping stations are necessary to raise the 
water over the Mississippi levees when the Mississippi 
River is at Hood. The Piasa is similar except that it 
does not cross the American bottoms. 

The streams in the Missouri section of the metropoli
tan area, principally River Des Peres and Maline 
Creek, are short but have urbanized basins whose tiling, 
ditches, roofs, and streets increase the rapidity of 
run-off. 

Underground water supplies are obtainable by shal
low and deep wells. The shallow wells on the uplands 
are likely to go dry in drought years. Driven wells 
in the flood plains are numerous and are generally 
reliable. Such wells on the American bottoms are 
heavily mineralized and require treatment. There are 
several artesian water-bearing strata underlying the 
basins which are tapped by deep-drilled wells. The 
wells in the limestone formations are likely to be con
taminated. 

Recommended Plan 
Flood contl'ol.-The protection of the American bot

toms from Hood damage is of much importance. A 
change in channel of the Mississippi River would make 
it necessary to raise the levee at least 2 feet along the 
east side of the river to provide this protection. The 
present levee was constructed to provide a freeboard 
of approximately 3lh feet above the How of the 1844 
Hood, which is the highest of record. With the changed 
conditions in the Mississippi River, a repetition of the 
1844 flood could be expected to overtop the present 
levee. 

National Resources Oommittee 

To provide a satisfactory system of drainage for the 
American bottoms tributary to Cahokia Creek will re
quire pumping stations against high stages of the Mis~ 
sissippi River, basins for storage of run-offs exceeding 
capacity· of the pumping station, and, primarily, the 
levees. 

A comprehensive program for protection of areas in 
the Meramec River Basin must await creation of con
servancy districts. Creation of such districts will re""' 
quire State legislation. Preservation of satisfactory 
flow conditions and elimination of pollution of the 
streams are needed. As soon as an agency is created, 
the improvement of channels in the Meramec River 
Basin, consisting of removing of snags, straightening 
of channel, and protection of banks by revetment or 
with wing dams, should be carried out. Continuous 
maintenance will be necessary if a satisfactory How . 
channel for recreational purposes is to be provided. 
Dredging operations in the lower portion of the Mera
mec River should avoid injury to recreational facilities. 

Pollution.-On the west side of the St. Louis metro
politan area, the natural storm-water channels in St. 
Louis proper have been eliminated and replaced with 
large sewers adequately designed to take care of maxi
mum run-offs. In Maline Creek, situated in the north
ern part of the city itself, and in the River Des Peres, 
skirting its western and southern limits, open chaimels 
have been constructed at relatively Hat grades to carry 
storm waters with sanitary sewers underneath the open 
channel. In the populous portion of St. Louis County 
the natural channels carry raw sewage and are seriou..'lly 
polluted. Some progress has been made towar&~ the 
provision of a system of closed sanitary sewers separate 
from the natural storm-water channels. On account of 
the density of population in this area, a complete 
system of sanitary sewers, discharging into the sewers 
of the city of St. Louis, is an immediate necessity for 
the preservation of public health and welfare. 

On the east side of the Mississippi the improvement 
of sanitation in the villages, towns, and rural districts 
is urgently needed. In the American bottoms, the 
needs consist of relief sewers and pumping stations 
where the existing sewers are very much over-charged, 
and of new sanitary sewers in the areas now densely 
populated without any sewage facilities. 

In the Meramec Basin a study is proposed for the 
elimination of pollution by domestic and industrial 
wastes now being discharged directly into the streams. 
To provide satisfactory sewage facilities to the villages 
and resort communities in this area, it will be necessary 
to construct treatment plants. 

From a long-range viewpoint, independent of the 
changes which may occur along the Mississippi River 
in and below the St. Louis area, it appears that some 
form of primary sewage treatment will be necessary for 



Drai1U1ge Basin Problems and Programs 

all sewage reaching the main stream. At present all 
sewage and industrial waste from the communities in 
the St. Louis area are discharged into the Mississippi 
without any treatment. Studies should be made to 
determine whether bar screens and primary treatment 
of the sewage will be necessary even with the Missis
sippi continuing as an open river. If navigation im
provements result in the construction of locks and dams 
with the creation of pools in and below St. Louis Har
bor, the communities on both sides of the river ap
parently will be faced with the necessity for construc
tion of intercepting sewers, separation of sewage from 
the existing combined sewers, and the construction of 
complete treatment plants. 

Water supply.-Adequate water supply and distri
bution systems now exist in St. Louis and the St. Louis 
metropolitan area. However, from a long-r~nge view
point, extensive improvements to the distribution sys
tems and additions to existing treatment plants, oper
ated by municipal and private agencies, will be re
quired. Whenever metropolitan authorities are created 
in Missouri and in Illinois for the arjacent areas in 
these States, desirable coordination of the existing 
water facilities for the metropolitan area can be per· 
fected. Duplication of existing privately owned facili
ties by municipalities does not now seem advisable. In 
the outlying communities beyond the reach of the ex
tensive water-distribution systems, individually oper
ated water plants consisting of wells, treatment, and 
distribution facilities are necessary. 

For rural water supply in the Meramec River Basin 
some distance from the main \alleys, where individual 
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owners can only afford shallow wells or cisterns, a 
study is needed to determine the quantity and extent 
of shallow underground water and also the practica
bility of providing small storage reservoirs. 

Drainage.-On the west side of the metropolitan area 
the straightening, deepening, and widening of the nat
ural channels to provide satisfactory systems of tribu
tary drainage should be undertaken when the construc
tion of complete systems of sanitary sewers has elimi
nated all sewage from the open streams. In connection 
with such work, sufficient right-of-way should be ac
quired in the valleys to provide, in addition to a satis
factory storm-water channel, a syst~m of much-needed 
parkways throughout the western part of the metro
politan area. Estimates of cost cover closed conduits 
up to 36 inches in diameter for the upper part of each 
drainage system and open channels throughout the 
remaining portion. 

Recreation.-Along the Mississippi the construction 
in the vicinity of Alton will make possible the develop
ment of beaches and boating facilities on both sides of 
the extensive lake to be created. 

Along the streams of the Meramec River Basin 
studies have been made of proposals to combine flood 
protection for the lower reaches of the Meramec with 
the creation of lakes for recreational purposes. A fur
ther study is recommended to determine the sites for 
storage reservoirs, which should be designed to retain 
the peak flood flows so as to keep the Meramec River 
within its banks for the lower 33 miles, and still provide 
lake surfaces with a minimum of fluctuation for satis
factory recreational developments. 
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St. Louis Project List 

Remarks 
Map/ key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Studies to develop recommendations for the abatement of pollution from any source; and studies to 
ascertain present and probable future water supply needs and to make recommendations. ________ _ 

Study for improvement of recreational facilities throughout the entire basin to determine the feasi
bility of &rtificiallakes along the Meramec River in conjunction with flood correction and lake 
developments along the Mississippi. . 

28 East St. Louis, Ill.: Raise and enlarge existing levees ______________________________________________ _ 
21 St. Louis, Mo.: Raise and enlarge existing levees of the St. Louis County drainage and levee district __ 
19 Madison County,llI.: Raise and enia<geexisting levees olthe Choteau, Nameoki, and Venioe drain-

age and levee district. 
28 East St. Louis, 1lI.: Sewer system for Lansdowns ares in east part of the city _____________________ _ 
15 Wood River, Ill.: Combined sewers and pumping statiOD _________ ... _______________________________ _ 
29 Collinsville, Ill.: Sewer extensions and sewage treatment plant ____________________________________ _ 
31 St. Lonis County, Mo.: Sewer system for Ladue-Deer Creek sanitary sewer district _______________ _ 
36 St. Lonis County, Mo.: Sewer system for the Lemay Ferry sanitary district _____________ , ________ _ 
22 St. Louis County, Mo.: Sewer system and sewage treatment plant for the Overland sanitary sewer 

28 
42 
28 

(I) 

(I) 

(I) 

(I) 

26 
(1) 
(1) 
28 

district. 
Webster Groves, Mo.: Extension of sewer'system _________________________________________________ _ 

~~:~irit~i:o~:.~~:::.ns;~::~-s-:~~~:~==~===~::~~~~=~~~=~=~~~=~:~~~~~~~~~=~~~~~~:==~~=~:: 
Benld (3), m.; Bonne Terre (47), Cuba (44), Desloge (47), Elvins (47), Esther (47); Flat River (47,) 

and Leadwood (47), Mo.; Mount Olive (7), ID.; Pacific (37), River Mines (47) St. Clair (40), 
St. James (45), and Salem (49), Mo.; Staunton (8), ill.; Sullivan (43), and Union (39). Mo.: Sewage 

B=:~ifo~re'wer system and treatment plant _________________________ ~ ____________________ _ 
Granite City (27), Madison (28), ,Nameoki (23), and Venioe (26), nl.: Combined relief sewers and 

pumping station. ! 
Bethalto (13). Brighton (10), Bunker Hill (9), Caseyville (30), Edwardsville (18), Gillespie (2), 

Glen Carbon (24), Maryville (25), Mount Olive (7), Roxana (16), Sawyerville (6), Wilsonville 
(5), and Worden (17), nl.: Water supply system. 

Benld (3), nl.; Bonne Terre (47), Desloge (47), Elvins (47), Esther (47), Flat River (47), Lead
wood (47), Pacific (37), Potosi (46), River Mines (47), St. Clair (40), St. lames (45), and Salem 
(49), Mo.; Staunton (8), lll.; Sullivan (43), Mo.; and Wood River (15), lll.: Water supplyim-
provement or treatment. . 

Madison (9) and St. Clair (19) Counties, lll.: Drainage, including control works, intereepting 
canals, and channel improvements in the East Side levee and sanitary district. 

Brooklyn, nl.: Sewer system and pumping station _______________________ "" ________________________ _ 
Edwardsville (1M) and Wood River (15), 1lI.: Sewer system extensions _____________________________ _ 
Caseyville (30) and Signal Hill (28) district, nl.: Sewer system and sewage treatment _____________ _ 
East St. Lonis, nl.: Sewer system for Edgemont district ___________________________________________ _ 

$20,000 

10,000 

1, 158, 000 Authorized by Congress. 
279,000 . Do. 
154,000 Do. 

450,000 
400,000 
160,000 
435,000 
309,000 

. 337,000 

200,000 
25,000 

159,000 
831,000 

54,000 
3,000.000 

1,070,000 

652,000 

2, 500,000 

100,000 
95,000 

150,000 
200,000 

Preliminary plans oompleted. 
Preliminary plans partly completed. 
Preliminary plans oompleted. 

Do. 
Petition pending to incorporate district. 
Subject to incorporation and bond issue election . 

Preliminary plans completed. 
. Do. 
Plans completed. 
Preliminary plans completed. 

Do. 

Preliminary plans completed. 

Preliminary plans completed or under study. 

Do. 

Preliminary plans completed. 

Do. 
Do. 
Do. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

38 
(1) 

28 
(I) 

28 
28 
12 
12 
28 
28 
14 

20 

11 
11 

Big, Bourboise, and Meramec Rivers, Mo.: Cbannel clearance for flood correction and recreation __ 
Deer Creek (34), Huntieigh (33), and Kirkwood (35), Mo.: Sewer systems _________________________ _ 
St. Louis, Mo.: Sewers for area tributary to Gravois Creek, River Des Peres, and Maline Creek __ _ 
Cahokia (28), East Carondelet (28), and Fairmount (28), TIl.; Herculaneum (41), Mo.; Nameoki 

(23), National City (28), and Washington Park (28), lll.: Sewer systems. 
St. Louis, Mo.: Sewer system replacements _________________________________________________ .. _____ _ 
St. Louis, Mo.: Relief sewers _____________________________________________________________________ _ 
Alton, TIl.: Sewer system in upper Piasa Valley ___________________________________________________ _ 
East Alton, Ill.: Storm sewers ____________________________________________________________________ _ 
St. Lonis, Mo.: Sanitary .... lief sewer for River Des Peres district _____________ , ____________________ _ 
University City Mo.: Storm sewers and ebannel improvements for River Des Peres area ___________ _ 
Madison County, lll.: Levee construction for tlood protection in the Wood River drainage and 

J:J:~iiStt':;iy, nl.: Improving levees of the Choteau Island drainage and levee district ___________ _ 
Meramec River Basin, Mo.: Storager"..servoirs and low dams on tributaries fcr rural-water supply ___ _ 
Alton, Dl.: Lake development above dam no. 26; beacbes, boating facilities, drives, and parks __ ;- __ _ 
St. Charles County, Mo.: Lake development above dam no. 26 opposite Alton, ill.; beaches, htating 

facilities, drives, and parks. 

$~,OOO 
260,000 

2,800,000 
453, 000 Pr~liminary plans cOmpleted. 

260,000 
4,800,000 

90,000 
25,000 

1;000,000 
2, 000, 000 

131,000 

213,000 
400,000 

1,250,000 
1,850,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(11 

(I) 
28 

Brighton (IO)t Bunker Hill (9), Eagerville (I), Sawyerville (6), White Cit) (6), Wilsonville (5), and 
Worden (I7), 111.: Sewage and sewage treatment. 

Eagerville (I), Dorchester (4), and White City (6), lll.: Water:s)lpply systems~. __________________ _ 
St. Louis Metro~"'litan Area, Mo. and Ill.: Water-supply additions and extenslon. _______________ _ 

I Map key .. umber shown following community name. 

96428-37--22 

$156,000 

6,~:::l Long-time plaD for consolidation 01 pnblic Bnd 
private facilities into ooordinated systam. 



15. KASKASKIA-BI G MUDDY 

Water problems in the Kaskaskia and Big Muddy 
River Basins include pollution, exceptionally acute 
here because of coal-mining waste; correction of low 
summer flow; provisi~ of additional surface-water 
supplies for cities; and protection of agricultural land 
from overflow, principally along the Mississippi River. 

Storage on tributaries of the principal streams would 
be beneficial in adjusting stream flow to augment low 
flows and thus abate pollution by additional dilution. 

Additional basic data are required in preparation of 
the long-range plan. 

General Description 

The Kaskaskia-Big Muddy River Basins include, in 
addition to the basins of these streams, three portions 
of the Mississippi Trough known as the Fountain, 
Marys, and Clear Creek drainage areas. Included are 
9,093 square miles, of which about 5,675 are in the 
Kaskaskia, 2,600 in the Big Muddy, 325 in the Foun
tain, 352 in the Marys, and 360 in the Clear Creek 
Basins. 

The flood plain of the Mississippi Trough seems flat 
in contrast with the ruggedly dissected bluffs, which 
rise abruptly some three or four hundred feet above it. 
The courses of the Kaskaskia and Big Muddy Rivers 
on the trough floor have been deflected downstream, 
and the Big Muddy parallels the Mississippi for about 
13 miles. Near Grand Tower a group of hills, Foun
tain Bluffs, rises precipituously from the middle of the 
trough floor. 

The Kaskaskia Basin is about 180 miles in length, 
and from 30 to 50 miles wide. The gap it cuts in the 
bluffs is only 2 miles wide. The channel of the 
Kaskasltia meanders along the axis of the basin and is 
300 miles long. It falls about 390 feet. The upper 
half of the basin is gently rolling. In the southern 
part of the basin the glacial drift has been removed. 
The Kaskaskia and its principal tributaries, Shoal and 
Crooked Creeks, have cut away the glacial drift in 
places, but drift-capped hilly ridges remain. 

The Big Muddy Basin is about 70 miles long and 50 
miles wide, with the trunk stream flowing close to the 
southern valley wall. The total length of the channel 
is 111 miles. The total fall is about 90 feet with only 
32 feet in the lower 86 miles. 

The bed rock of the area contains several valuable 
coal seams. The soil of the northern half is deep and 
rich. The southern half has heavy lean soils. 
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The mean annual temperature ranges from 55° in 
the south part to 52° in the north, and the average 
annual precipitation ranges from 41 inches in the south 
to 37 inches in the north. Precipitation is well dis
tributed throughout the year with a maximum monthly . 
average of 4.11 inches in June and a minimum of 2.16 
inches in January. 

The upper Kaskaskia Basin has fertile agricultural 
lands and good land is scattered in other sections. 
Much of the land in the southern portion is marginal 
or submarginal. The principal crops are grains, fruit, 
vegetables, soy beans, and forage. Livestock and dairy 
farming are relatively important. 

This -basin lies in the heart of the eastern interior 
coal fields and contains rich yeins. Mining industries 
are highly deyeloped in the Big Muddy and lower 
Kaskaskia areas. The mines contribute about 7 per
cent of the total bituminous production of the United 
States. Production here reached a peak of about 
40,000,000 tons in 1921 and amounted to 25,000,000 in 
1935. Minor extracth-e industries include gravel, lime
stone, clay, shale, oil, and natural gas. 

In 1930 the population of the area was approximately 
550,000, divided about equally between the Kaskaskia
Fountain Creek Basins and the Big Muddy-Marys 
River and Clear Creek Basins. About half of the peo
ple live in towns and cities of more than 2,500 popula
tion. The population is likely to decrease, since mining 
is declining and submarginal lands should be retired. 
About 35 percent of the population is dependent di
rectly or indirectly upon coal mining. The relatively 
high urbanization of the mining area creates a large 
demand for public water supply and sewer systems and 
intensifies the pollution of streams. The latter is fur
ther aggravated by wastes from coal production and 
industrial operations. 

Recommended Plan. 

Storage reserroirs.-Topographic features of the 
area indicate the a vailability of a number of effective 
reservoir sites on tributaries. Storage capacity for all 
or the major part of the run-off aboye the dams might 
be developed at these sites at reasonable cost. Addi
tional engineering data are needed, however, to make 
close estimates of cost. Special surveys and studies 
should be made. These surveys should cover all avail
able reservoir sites which have possibility of develop
ment for general consen-ation purposes or as specific 
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sources of urban supplies. Sufficient information 
should be obtained to indicate the functional utility 
and feasibility of the sites and to establish a program 
of construction. The incidence of malaria and tran
spiration losses of aquatic plants should be carefully 
considered in connection with the possible creation of 
shallow-water areas. 

Water supply.-A number of towns need extensions 
and rehabilitations of existing water-supply systems. 
Establishment of new water-supply systems is desirable 
for some towns. This new construction should be 
started and carried on under a coordinated program 
developed by a comprehensive study. Many projects, 
however, are independent of these studies and need not 
await their completion. 

Low-flow e01'1'eetion.-The flow of the Big Muddy 
River at Murphysboro frequently becomes zero. Re
lease of stored water from tributary reservoirs would 
correct this condition, partially solve the water
supply problems for parts of the rural areas, and also 
furnish dilution for effluents from sewage, mining, and 
industrial-waste treatment plants. The improvement 
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of deficient stream flow during the summer months is 
of great importance. 

Pollution of streams, particularly in the southern 
portion, which is highly urbanized and is largely de
pendent upon surface supplies, is a serious problem in 
this region. Special studies of pollution should be 
started immediately. Construction of sewer systems 
and treatment plants should be started as rapidly as 
the studies will permit. Prevalence of typhoid and 
dysentery emphasizes this need. Pollution results from 
sewage and industrial and mining wastes. Special 
studies of methods of disposal of mine wastes will be 
required. 

Levees.-Certain areas along the Mississippi River 
in the vicinities of Fountain Creek, Marys River, and 
Clear Creek are inadequately protected from overflow 
at flood stages of the Mississippi. The Congress has 
authorized improvements in districts now needing pro
tection in these areas. In addition, certain overflowed 
lands in the Kaskaskia Basin may warrant levee pro
tection. However, a study is needed. 
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lIfarl key 
no. 

30 
56 
55 
62 
50 
53 
40 

33 
41 
21 

Kaskaskia-Big Muddy Project List 

Project I Estimated eost I 
GROUP _o\.-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Flow regulation studies: (1) To determine the functional utility of any reservoir sites possible of 
development for general conservation or as specific water supplies; (2) to determine methods of 
flood correction for agricultural lands along the Kaskaskia; (3) to make recommendations concern
ing the adequRcy of water for agricultural needs in dry years. 

General study involving procurement, correlation, and analysis of all necessary engineering, eco
nomic, and social data; including studies of urban water supply and of stream sanitation to deter
mine needs and make recommendations. 

Belleville, Dl.: Extensions of sewer system and additional treatment. _____________________________ _ 
Herrin, ill.: Sewer system and additional treatment _______________________________________________ _ 
West Frankfort, ill.: Extension of sewer system and treatment plant ______________________________ _ 
Carterville. TIl.: Sewer system and treatment _____________________________________________________ _ 
Elkville, m.: Sewer system and sewage-treatment plAnt __________________________________________ _ 
Benton, Dl.: Extension of sewer system and additional treatment _________________________________ _ 
Colombia, Ill.: Sewer system _____________________________________________________________________ _ 
Maressa (41), New Atbens (39), O'Fallon (29), Percy (45), Pocahontas (18), Ramsey (18), and Troy (28), m.: Sewers and treatment _________________________________________________ • _________ _ 
New Baden, II),: Sewer and treatmenL ___ .. _______________________________________________________ _ 
Maressa, Ill.: Development of source and extension of distribution system ________________________ _ 
Odin, Ill.: Development of source and distribution system--------________________________________ _ 

$32,000 

50,000 

1,576,000 Plans completed. 
685,000 
373,000 
240,000 
145,000 
82,000 
65,000 

4811,ooo 
104,000 
123,000 
102,000 

Remarks 

(0) Ashley·(37), Beckemeyer (35), Breese (26). Buckner (64), Carbondale (61), Carlyle (25), Cobden (64), 
Colp (57), Coulterville (48), Cutler (46), Elkville (SO), Germantown (34), Livingston (15). Mul
berry Grove (21), Okawville (38). Panama (17), Patoka (23), Percy (45), Pocabontas (18), San
doval (24), Scbram City (11), Sorento (16), Sullivan (5), Tamoroa (44). Taylor Springs (12), 
Tilden (42). Troy (28). Valier (51). Wamac (36), West City (52). and Willisville (47), ill.: Water
works systems or extension to waterworks system and water treatment plants or addition to 
water treatment plants. 

1,583,000 Preliminary plans prepared. 

32 
(0) 

(I) 

Freeburg, ill.: Dovelopment of source, treatment, and extension of distrlbutioD system. ___________ _ 
Bethany (3), Carlyle (25), Greenville (19), LoVington (4), Nokomis (9), Raymond (10), Findlay (6), 

Bnd Trenton (27), III.: Sewer systems or extension to sewer system and sewage treatment plants 
or addition to sewage treatment plants. 

minois: Levee construction (or the protection of bottom lands _______________________ . _____________ _ 
Ava (48), Evansville, Hammond (I), Hurst (58), Jonesboro (65), Kew Baden (33). and Pana, (7), 

m.: Water supply and improvements. 

122,000 
465,000 

3,765,000 Authorized in part by Congress. 
275.000 Plans completed. 

GROUP B-FOR DEI'ERRED CONSTRt'CTIO~ 

55 West Frankfort. ill.: Waterworks system _____ . ___________________________________________________ _ 
Arthur, Ashley, Atwood, Ava, Beckemeyer, Bennet, Buckner, Bush, Cambria, Carbondale, Cen

tral City, Coalton, Cobden, Coffeen, Colp, Coulterville, Cowden, Cutler, De Soto, Dowell, 
Energy, Farina, Freeburg, Germantown, Orand Tower, Hammond, Hansford, Highland, Hills
boro, Hurst, Irving. Irvington, Johnston City, lonesboro, Kimmundy, Lebanon, Livingston, 
Marine, Marion, Mascoutah, Mount Olive, Mount Vernon, Mulberry Grove, Murphysboro, 
North City. Odin, Okawville, Orient City, Pana, Panama. Patoka, Pincknel'Vil!~J Pittsburg, 
Royalton. St. Elma. Sandoval, Scbram City, Sesser, Sbelbyville, Sorento, Steeleville, Steward
son, Swansea, Tamaroa, Taylor Springs, Thompsonville, Tilden, Tower Hill, Valier, Vandalia, 
Wamse, West City, Williamson, Windsor, and Witt, TIl.: Sewers and sewage treatment plants. 

49 Alexander, Franklin. Hamilton, lackson, Perry, Randolph, St~ Clair, Union, and Williamson 
Counties, m.: Drainage for malaria control. 

22 Vandalia, TIl.,: Additional water treatment ond distribution system _____________________________ _ 
22 Bush, Cambria, Carterville, Chester, Coalton, Coffeen, De Soto, Dowell, Energy, Farina, Grand 

6rt';~rpi~~~~~'~~~~:y,~~dB'::d~yR~I:~~:oSt. w=.eS:er;~l!lto;~h~.o~~~~~~~te~:d~ 
son, Thompsonville, Tower Hill, Trenton, Williamson, Windsor, Witt, and Ziegler, Ill.: Water
works systems or extension to waterworks systems and water treatment plants or addition to 
water treatment plants. 

$675,000 
5,137,000 

700,000 

288,000 
1,135.000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

60 

(I) 

(I) 

Jackson and Williamson Counties, lIl.: Cleaning and straigbtening channel of Big Muddy River 
for flood prevention. 

Carbondale (61), Marion (63), and Mascoutah (31), ill.: Extensions to sewer systems and sewage 
treatment plant£. 

Arthur (2), Buclmel (64), Colp (57), Coulterville (53), and Freeburg (32), 111.: Sewer system and 

$250,000 

425,000 

560,000 
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A~':;~e:~!::d~ni~~~~eckemeyer, Bemenr, Bush, Cambria,. Central. City, Coalton, Cobden, 
Coffeen Cowden, Critler, De Soto, Dowell, Energy, Evansville, FarlDa, Germantown, Orand 
Tower, 'Hammond, Hanaford, Hig~l9:ndt Hillsbor~, Hurst, Irvi~g, Irvington, lohnston City, 
lonesboro, Kimmundy, Lebanon, Lrv~ngston, ~arIDe, _M0llD:t Ohve, Mount Vernon, Mul~rry 
Grove, Murphysboro, North City, Odm, Okawville, Onent Clt~, Pana, Panama, P~toka, PlOck
neyville, Pittsburg, Royalton. St. Elmo, Sandoval, Schram CIty, Sesse~, She!byville, Sorento, 
Steeleville Stewardson, Swansea. Tamaroa, Taylor Sprmgs, Thompsonville, Tilden, Tower Hill, 
Valier, Vai.dalia, Wamac, West City, V.'illiamson, Windsor, ~i~t, and Ziegler, Ill.: Sewer system 
or extension to sewer system or sewage treatment plant or addItion to sewage treatment plant. 

4,153,000 Individual priorities and costs to be determined by 
study project under A -2. 

I Map key number shown (ollowing community name. 
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1. MISSOURI HEADW ATERS 

The chief uses of water in the headwat~rs of the 
Missouri Basin are for irrigation and for stock water
ing. Power comes next in importance. Although there 
is ample developed wa,ter power for present needs, many 
additional sites are unused. Control of erosion and 
silting and provision of additional wa,ter for stock are 
important problems in the basin. The livestock of this 
area was valued in 1929 at nearly $120,000,000. Flood 
control, domestic and industrial water supplies, and 
pollution of streams are minor water problems at pres
ent. The largest undertaking in the basin is, of course, 
the Fort Peck Dam, now nearing completion. It will 
improye the navigability of the Missouri River. 

General Description 
This basin lies almost entirely in Montana and in

cludes an area equal to about two-thirds of that State. 
It contains the area drained by the Missouri River 
above the mouth of the Yellowstone River, approxi
mately 100,000 square miles. A small area in Canada: 
drained by the headwaters of the Milk and several 
minor tributaries entering the Missouri fro~ the north, 
is included. Altitudes range from 10,000 feet in the 
extreme western portion to' about 3:300 feet in ,the 
southern valleys., ' 

The Missouri River is formed by the junction of the 
Jefferson, Madison, and Gallatin Rivers near Three 
Forks, which is 785 miles by river above the mouth of 
the Yellowstone RiveI:. These upper streams are typi-' 
cal mountain rivers, draining areas where precipitation 
occurs largely as snow. This results in fairly well
sustained summer flow. The Missouri flows in canyon:; 
to Great Falls. Below Great Falls it has cut a narrow 
valley in the plains. The Milk River joins the Missouri 
in eastern Montana. ' ' 

Great Falls, with a population of about 29,000, is the 
largest city; Helena, with 12,000, is next in size. Ex
cept in the irrigated areas, the population is sparse. 

Most crops are raised on irrigated land. Dry farm
ing, although declining rapidly in recent years, is 
still extensively practiced .. Grazing livestock on the 
public domain is a major activity. Much of the land 
formerly dry farmed is going back to grazing. About 
900,000 acres are now irrigated in this basin, with about 
40 percent of the total in the Jeffersoh Basin. Indi
vidual canal systems are generally small. 

Mining is active in the upper areas, and oil and gas 
are produced in parts of the basin. There is some 
lumbering. Copper smelting and the manufacture of 
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copper and brass articles form the principal industry 
of Great falls, and about 80 percent of the manufac
tured values of the basin come from that city. 

Navigation is nonexistent in the basin, but railroad 
transportation is adequate, and highways are being 
improved and are generally satisfactory. 
. The mean temperature in the basin is about 40° with 
a wide range from,about 40° below zero to 98° above. 
The average alillual precipitation varies from 12 inches 
in the Marias River Basin to 17 inches near Three 
Forks. The average annual flow of the Missouri at the 
Montana line is about 7,500,000 acre-feet. 

Recommended, Plan 

There are current demands in this basin for addi
tional irrigation and for migratory waterfowl conser
vation. Other uses of water are incidental and are not 
increasing rapidly. 

No interstate difficulties have arisen. Milk River is 
oper,ated under the terms of a treaty with Canada. 
The water problems of this basin being local rather 
than general, each tributary can be developed for the 
most part independently of the main stream. Some 
general planning is needed on the heaqwaters and on 
some of the larger tributaries, but the conditions are 
much less complex than those of most western areas. 

Irrigation is important as a means of feed production 
for r,ange stock and of crop production for the mainte
nance of the present farm population. P..eadjustment 
of dry farming and grazing is needed. Irrigation will 
be most effective and most helpful in the readjustmen~ 
if' distributed in small projects in grazing areas ,as 
widely as' the limited water supplies will permit. 
There are opportunities for some larger irrigation 
projects to produce general crops, including sugar beets, 
grain, and forage. 

No prior rights on the Missouri River have been as
serted or are expected to be asserted to the inflow from 
any tributary below Three Forks. Above Three Forks 
there are seven hydroelectric plants on the Jefferson. 
Madison, and Gallatin P..ivers. These have rights 
whi,ch may limit diversion for irrigation. By coordi
nafed development of stor,age, however, compensation 
probably can be provided for diversions from any of 
th~ streams, since each of them has a total flow in 
(·xcess of power requirements. 

;Possible diversion from the Yellowstone River to thf' 
Madison River and from the latter to the Snake River 
is noted also in the report on the Yellowstone. A study 
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of this possibility is essenti,al to proper planning for a 
regional development, even though the project may be 
beyond the scope of present needs and available funds. 

Irrigation will demand stora.:,o-e on the Jefferson 
River. The J.fontana State water conservation board 
is now constructing supplemental storage on Willow 
Creek, and has proposed other similar projects. A 
large reservoir on Big Hole River, which is a tributary 
to the Jefferson, has ,also been proposed. Such storage 
could be used in the Jefferson Valley and along the 
lIissouri, or it might replace water diverted from 
Hebgen Reservoir to the Snake River. Such projects 
require additional study. Smaller projects based on 
local use can proceed in accordance with local needs 
where such projects can be worked out at feasible 
costs. 

The Bureau of Reclamation, the Montana State 
planning board, and the State water conservation board 
sponsor a number of irrigation works at various points 
in the basin, some in process of construction and others 
far in the future. Some of those needed are a reservoir 
in the Gallatin River at the mouth of West Fork, a 
study of proposed developments on the Marias River, 
and an 1l,000-acre pumping unit near Saco. The 
largest project on these upper streams is the proposed 
Judith River Reservoir and canal systems, but since no 
studies using the data of recent years of deficient rain
fall are available, this project should be deferred until 
new studies can be made. 

Below Great F,alls on the Missouri River, conditions 
do not favor extensive irrigation projects, because of 
the almost flat grade of the stream and consequent im
possibility of diverting water in gravity canals. 
Regulation of flow by Fort Peck D,am will decrease 
channel shifting and intake difficulties, thereby making 
possible some developments by pumping from the river 
below the dam. 

Diversion. into the basin from the St. :Marys River 
to the Milk River has been in progress for many years. 
No transmountain diversions to other basins have been 
constructed. 

Flood-control projects on the :Milk River at Saco and 
Glasgow are authorized by the Congress. There are 
small and local flood problems at a few towns along 
:Milk River. 
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Navigation on the Missouri in this basin ceased with 
construction of the railroads. Fort Peck Dam will 
provide storage for regulating the low water flow in 
the navigable riYer far downstream. All the flow ob. 
tainable from Fort Peck Dam may not maint~in the 
desired 30,000 cubic feet per second at Yankton during 
the navigation seasons of a long period of dry years. 
In the past development of western streams has not 
been limited by the requirement that they contribute 
water for navigation in the Missouri or Mississippi 
Rivers. This has been a matter of Federal policy 
rather than a matter of law. The uncertainty regard
ing a possible future assertion of the rights of naviga. 
tion to prevent increased use for irrigation or other 
purposes should be removed. Action may be required 
by the Congress. 

Power development at present is adequate, there 
being seven hydroelectric plants on the Missouri River 
above Great Falls with an installed capacity of 235,000 
kilowatts. Headwater streams of the Missouri Basin 
have a large undeveloped capacity. The power plant 
under construction at Flathead Lake in the contiguous 
Columbia Basin will supply demands in this basin for 
the immediate future. 

Water supply throughout the basin is, in general, 
obtainable in adequate quantity. 

Artesian water is available in some of the lower parts 
of the area, but in places it is of poor quality. Shallow 
wells are generally used for domestic supplies in rural 
areas. Municipal supplies are obtained from surface 
streams or wells. 

A project for the construction of comparatiyely 
small reservoirs costing less than $25,000 each is recom
mended. It will provide reservoirs intermediate in 
size between those needed for stock water and those 
now being undertaken by the State water conservation 
board. Some reservoirs of this type are under con
struction as work relief projects. The project here 
proposed is one for a permanent organi2:ation operating 
on a repayment basis. 

Soil erosion, in its relation to water supply and 
utilization, IS- a serious problem in various parts of this 
basin. The silt load of the Missouri River comes 
largely from the lower tributaries. Some silting may 
occur in the Chain of Lakes Reservoir on Milk River 
and in stream-bed reservoirs on other lower streams. 
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Missouri Headwaters Project List 

Remark. 
Map [ key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

18 Study to det.rmin. extent and best us. of wat.r supply of the Dearborn Riv.r. MonL •............ 
16 Study to determine extent and best use of water supply of the Marias River, Mont ... ____________ _ 
25 Durand, Forks, and Martinsdale, Mont.: ReservoiIs for irrigation. ______________________________ _ 

24 B~'::;en!g~~.~f~~t tunnel from Deadmans Basin to r.turn wat.r to the river to supply lower 

a Fort Belknap Indian Res.rvation, on Milk Riv.r, Mont.: Improv.ments to present irrigation sys. 
tem. 

32 Madison County, Mont.: Storage res.rvoir on Ruby Riv.r for irrigation o!lands in Ruby and Jeffer· 
son Vall.ys. . 

B::::e :~r~~i~:: ~:d~!~~~otr!'pho~\!3~~~~~:-i~rMo!~~ylt~~o Dam on Milk River, to con-
8 Fort P.ck Indian Res.rvation, Mont.: Missouri River pumping plant for stabilizing supply for 

several units on reservation. 
Montana: General water supply d.velopment consisting of w.lls, springs, snd reservoirs for stock 

grazing throughout Stat •. 
19 Ackl.y Lak., Mont.: Increas.d wat.r storage by raising natUral outl.t 01 lak. and to llll same by 

I.ed canal \5 miles long) from Judith River for irrigation supply. 
22 10rdan, Mont.: Big Dry Cre.k storage reservoir to b. us.d in conjunction with Wolf Cre.k Res.r· 

voir for irrigation purposes. It also serves town of Jordan. 
35 Dell, Mont.: Big Sheep Creek Reservoir for suppl.m.ntal storage in R.d Rock Vall.y ............ . 
26 H.lena, Mont.: Stand·by water service for v.t.rans' hospital and Fort Harrison, including 300,000-

tmllon reservoir and extension of present water and sewer systems. 
17 Fairfi.ld, Mont.: Sun River proj.ct, canals and drains to complete system ........................ . 

5 Baco, Mont.: Levees on Beav.r Cre.k for !lood prot.ction ...•.•.••......•..•........•.........••.•. 
7 Glasgow, Mont.: L.vees on Milk River for !lood prot.ction ....................................... . 
4 Harlem, Mont.: Lev.es on Thirty Mil. Creek for !lood protection ................................ . 

Montana: Small reservoirs in several counties, costing less than $25,000 each, for irrigation and graz-
ing, including Littl. Dry Cr.ek, Buffalo Hill, Ash Creek, and Clear L~ •. 

'1:7 Upp.r Bould.r, Mont.: Dam to provide suppl.m.ntal storage lor irrigation ....................... . 
6 Saco, Mont.: Saco Divid. pumping division of the Milk River proj.ct for \rrtgating 10,000 acres of 

14 F~~~:~tr':vu.::t,t)~i't"~~k Dam on the Missouri River lor stabilizing !low for navigation b.low 
Sioux City. 

26 H.I.na, Mont.: Water ma,ins ..................................................................... . 
20 Lewiston, Mont.: Water mains ................................................................... . 

$25, 000 
50,000 

490,000 

300,000 

30;000 

5'1:7,000 

Cost glv.n Is for first 2 years. Additional need.d 
to compl.t., $376,000. 

Inl.t tunn.1 (rom Musselshell Riv.r und.r con. 
struction. Sum needed to complete. 

Storage in Chain of Lakes is included with Milk 
Riv.r proJ.ct. Plans compl.ted. Cost given is 
for first 2 years. Additional n.dded to complete, 
$30,000. 

Plans compl.ted. 

250, 000 Sum need.d to compl.te. 

100. 000 Cost giv.n is for first 2 years. Additional need.d 
to complete $100,000. 

250, 000 Surv.y to b. made. 

98, 000 Plans nearly ready. 

80,000 Do. 

136,000 
35,000 Surv.ys start.d. 

400,000 

'1:7,000 
26,000 
10,000 

250,000 

200,000 
400,000 

16,297,000 

379,000 
238,000 

Cost glv.n is for first 2 years. Additional need.d 
to compl.ta, $500,000. 

Sk.tch plans compl.ted. 
Do. 
Do. 

Plans are incompl.te. 

Plans in preparation. Cost giv.n is for first 2 years. 
Additional need.d to complete, $600,000. 

Project under construction. Cost given is for first 
2 years. Additional need.d to compl.te, 
$2,922,000. 

GROUP B-FOR DEFERRED CONSTRUCTION 

13 Bainvill., Mont.: Supplemental supplies from Llttl. Muddy and Shot Gun Creeks lor irrigation .. 
28 Townsend, Mont.: Broadwater·Missouri Dam and reservoir lor irrigation ......................... . 

10 Daniels County, Mont.: Storage reservoir for irrigation on East Fork Poplar Riv.r .•••......•••..... 

9 
11 
33 

Richlsnd, Mont.: Storag. res.rvoir for irrigation purposes On West Fork Poplar River .............. . 
PI.ntywood, Mont.: Reservoir on Upp.r Big Muddy forirrigation ................................. . 
Beaverhead County, Mont.: Dam on R.d Rock Cr.ek to provide supplem.ntal water supply for 

irrigation. ' 
29 J.ff.rson County, Mont.: Diversion project water to b. stored at Beav.rh.sd Rock Dam for irriga' 

tion of Pipestone Benchlands. 
2 Havre, Mont.: Beaver Creek storage for irrigation _____________________________________________ -___ _ 

12 M.dicin. Lek., Mont.: Migratory water(owl relug.; additional water d.v.lopm.nt ................ . 

$254,000 
250,000 

205,000 

359,000 
476,000 
860.000 

Plans nearing com~ letion. 
PlaDS not compl.ted. Cost giv.n is for Ilrst 2 years. 

Additionsl needed to compl.te, $870,000. 
R.quires clearance of rights from Fort P.ck Indian 

Reservation. Plans nearing completion. 
Do. 

200,000 Plans incompl.t •• 

184,000 Do. 
15,000 Should not conflict with principsl uses of water. 

GROUP G-TIME OF CONSTRUCTION INDETERMINATE 

30 Beaverhead County, Mont.: Big Hole Dam and res.rvoir for irrigation, pow.r dev.lopm.nt, and 
fiow regulation. 

20 Lewiston, Mont.: Big Spring Cre.k stor.g. dam for lat. summer irrig.tion ........................ . 
2 BI.in. County, Mont.: For !lood irrigation o,?- Clear Creek s9u~h o! Chinook ..................... .. 

21 P.trol.um County, Mont.: Storage on Flatwillow Cr.ek (or lrrlg8tlOn ............................. . 
31 Dillon, Mont.: Storage ou Gr.sshopp.r Cr •• k for h:r!g.tion.. ............. , ..... ~ ................... . 
34 B.av.rhead County, Mont.: D.velopment of M.dlOlD. Lodge Creek for irrigatIOn ................. . 
23 Muss.llshell County, Mont.: Developm.nt of South Willow Creek for irrigation and water supply, 

partly Irom artesian wells. . 
16 Research study of .rosion and stream flow and the role 01 forests on the east slop. of the ContlD.ntal 

Divide in Montana. 

$3,500,000 

32,000 
213,000 
400,000 
200,000 
69,000 
63,000 

395,000 

Part of a g.neral plan for irrigation of upper part of 
basin. Plans are incompl.te. 

Plans are incompl.te. 
Do. 
Do. 
Do. 
Do. 
Do. 

Study similar to that in Columbia Basin. 



2. YELLOWSTONE 

The principal demand for water in the Yellowstone 
River Basin, as in other western basins, is for irriga
tion. The supply in parts of this basin, however, is 
larger in relation t~ \.the demand than in many other 
western areas. ProlJiJems involved in other types of 
water use are, in general, not acute. Municipal sup
plies are adequate for present and future needs, power 
development is adequate tor the demand, and flood 
control is a problem in only a few local areas. 

General Description 
The Yellowstone RiT"er Basin includes parts of 

Wyoming, Montana, and North Dakota. The river 
rises near the crest of the Continental Divide and joins 
the Missouri River near the western boundary of North 
Dakota. The basin has an area of 70,400 square miles, 
slightly larger than the State of Missouri. The main 
river rises in Yellowstone National Park and flows 
north and east across southern Montana. The Yellow
stone Basin is primarily an agricultural area. Crops 
are irrigated where water can be obtained. Stock is 
grazed on large areas without adequate water supplies 
and in localities where the topography is too rough for 
cultivation. The soils vary in quality, with fertile 
areas in the valleys. 

The population of the basin is small, about 190,000 in 
1930. The average population density is less than 3 
per square mile. Bil1ings, Mont., the largest city, had 
a population of 16,380 in 1930. It is the center of 
300,000 acres of irrigated land. 

Temperatures range from more than 1000 in sum
mer to 400 below zero in winter, but the growing season 
is sufficient for sugar beets in all the major irrigation 
areas. Some of the higher valleys are limited, how
ever, by short seasons, to production of cereals and 
forage. The area of good dry farming land is com
paratively small. Precipitation varies from 6 to 15 
inches in the lower valleys, but the mountain ranges 
receive more. The average run-off of the basin is about 
11,000,000 acre-feet, of which nearly 3,000,000 come 
from the Yellowstone River above Livingston, about 
1,000,000 from the Clark Fork, approximately 3,500,-
000 from the Big Horn, and the remainder from other 
tributaries. 

Water power is not extensively developed. There are 
plants on the Shoshone and Riverton Federal irriga
tion projects utilizing the fall developed in the irri
gation systems. Other water-power developments are 
small. Present power markets are adequately supplied. 
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Natural gas is available in the lower Yellowstone Val
ley at costs which limit the installation of competing 
water-power plants. 

Irrigation systems have been constructed for those 
lands which can be reached by canals at reasonable 
costs. Shortages for canals diverting from the Yellow

-stone River have seldom occurred and storage has not 
been constructed. On the Clark Fork, additional late 
summer water is needed and some storage is being con
structed. On the Shoshone, a principal tributary of the 
Big Horn, storage serves the Shoshone project of the 
Bureau of Reclamation. On the Tongue and Powder 
Rivers present development results in late summer 
shortages. 

Industrial activity, now limited, may be expected to 
. grow as irrigation develops. There is some mining. 

I{ecreational use of Yellowstone Park and adjacent 
areas is growing in importance. 

Congress has authorized an interstate compact com
mission to adjust rights on the Yellowstone River be
tween Wyoming and Montana. At present there is no 
acute conflict, although increased use of the Big Horn 
in 'Vyom,ing may cause short,ages in the supply in 
Montana for diversions from this stream. Negotia
tions of such a compact have begun but have not 
proceeded far enough to enable its terms to be forecast. 

Recommended Plan 
The future needs of the basin center largely in iTl'iga

tion. Any increase in the popUlation of this Area will 
be dependent principally upon extension of irrigated 
areas. The projects proposed are those in which the 
use of water will not conflict with future comprehensive 
plans for irrigation development in this region. 

Projects planned along the Yellowstone River are 
chiefly for separate pumping plants, which, due to low 
cost of commercial power, offer a more economical 
method of development than by use of long gravity 
canals. 

On the 'Vind River the largest projects are those of 
the Indian Service and the Riverton project of the 
Bureau of Reclamation. Both are incomplete .and their 
completion is recommended. 

Since construction was begun on Shoshone River by 
the Bureau of Reclamation, its plans have largely con
trolled the selection of areas on this stream. Three 
divisions of the Shoshone project are now oper.ating, 
one, the Heart Mountain division, is under construction, 
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and the areas to be served by any future extensions 
have been selected. No extensions of the present di
visions are planned. Construction on the Heart 
Mountain unit began in 1935. Future plans for the 
Shoshone project include the Oregon Basin division 
.Illld possible supplemental service to the Greybull 
division. 

While the Big Horn Basin has been extensively de
veloped, particularly in 'Wyoming, many addItional 
projects are proposed. The Big Horn drains are,as of 
high elevation with well sustained run-off and many 
&torage sites are available. Increased use in Wyoming 
has caused some shortages on the Big Horn in Mon
tana. To remedy this condition a large reservoir has 
been proposed in Big Horn Canyon. 

Tongue River and its upper tributaries are the sources 
of supply for several well-developed areas in the 
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vicinity of Sheridan, Wyo. Some additional projects 
are proposed in this area. A project is proposed near 
the Wyoming line with service to the different canals 
along the river. 

The Powder River drains an area that lacks high 
mountains and the run-off is much less per square mile 
than that of other Yellowstone River tributaries. Irri
gation from Powder River consists mainly of small 
areas along the upper tributaries and along the main 
streams. Several additional irrigation projects are 
proposed. 

Other projects include soil-erosion control, water
supply development for grazing, and the construction 
of a large number of small reservoirs. 

A proposal has been made to divert water from the 
Upper Yellowstone to Madison River and thence to the 
110rth fork of the Snake River. 
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Yellowstone Project List 

Map/ key 
DO. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

:~ t~ f!rk :eserv~ir,.:yo.: ~oP~lemen::l S~rage [or !rr!gallon-----------------------------------

= ~:~~PR*~~:~~~~ !!~~~~~~~~~::~~:=::::::::::::::::::::::::::::::::: 
15 Big Horn and Powder River Basins, Mont.: Small reservoirs _____________________________________ _ 
26 Heart Mountain division, Shoshone project, WyomiDg: Irrigatio"-________________________________ _ 

~ I~H~~~s::~~!:t~:ne:;;~~t~!~o:rfgr:I~: ~:;!f:'x!~_:.-_-_-::::::::::::::::::::::: 
56 Owl Creek, Wyo.: Irrigation district; supplemental supply _______________________________________ _ 

::: ~:::.~!g~~tf~~I~~j=tW:£;~~~~.~~'~~~~~~~:::::::::::::::::::::::::::::::::::::::::::::: 
17 Crow Indian Reservation, Mont.: Irrigation systems _____________________________________________ _ 

Entire Basin: General water development for graDng __________________ " __________________________ _ 
45 Gooseherry Reservoir, Wyo.: Storage for irrigation ________________________________________________ _ 
3 Sidney, Mont.: Pumping project for irrigation ____________________________________________________ _ 

$100,OOC 
31,000 
48,000 

820,000 
200,000 

4,600,000 

150,000 
50,000 

325, 000 
55,000 

750,000 

300,000 

250.000 
197,000 
85,000 

GROUP B...,.FOR DEFERRED CONSTRUCTION 

58 Wind River Indian Reservation, Wyo:: Storage for irrigatio"-____________________________________ _ 

21 Drainaga on irrigation projects in Yellowstone and Clarks Forks Valleys---------------------------(') Buffalo Rapids Project, Custer County, Mont., (5, 6, and 9) _____________________________________ _ 

100,000 

$350.000 
1,000,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

1~ ~:v'::':~o~~.!~'t!~ :r~~f!~ =~~~:::::::::::::::::::::::::::::::::::::::::::::::::::: 1 Cartwrigbt, N. Dak.: Two pumping units ________________________________________________________ _ 
56 Red Fork Reservoir, Wyo.: Supplemental storage for irrigation ___________________________________ _ 
60 Lander Valley, Wyo.: Irrigation __________________________________________________________________ _ 
22 Parkman irrigation district, Wyoming-------------------------------------------------____ c ______ _ 13 Shields River, Mont.: Storage for irrigation _______________________________________________________ _ 

U ~::f:;:b:~?:i;i~t~O~~~~~:,~f:¥iO,;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
16 Rosebud River south of Forsyth, Mont.: Storage for irrigation ____________________________________ _ 
35 Cloud Peak Reservoir, Wyo.: Storage for irrigation _______________________________________________ _ 
19 Big Hom Canyon Dam, Mont.: Reservoir to control Big Horn River for irrigation and power __ _ 8 Lower Pumpkin Creek, Mont.: Storage for irrigation _____________________________________________ _ 
18 Mill Creek, Mont.: Storage for irrigation _________________________________________________ ----------
10 North Sanders, Mont.: Pumping project for irrigation ____________________________________________ _ 

6I :-.:v!ug;:;kre:!s:v~~~·:J~~s"t!~:~~~l'g,.tiiii.--:::::::::::::::::::::::::::::::::::::::::::::: 
~ ~~~.::~g~, ~;:~i~~Oii;geiorifriiQii.in::::::::::::::::::::::::::::::::::::::::::::::::: 57 Fremont CanoJ district, Wyoming: Irrigation _________________________________________________ ----
49 Fruitland Reservoir, Wyo.: Storage for irrigation _______________________________________________ ---
44 Gooseberry Farmers Canal, Wyo.: Storage reservoir for irrigation _________________________________ _ 
36 Greybull Valley, Wyo.: SupplementoJ supply for irrigation _______________________________________ _ 

~ til¥JtE~1~ii£~1t~~}~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ fl:~~1;.:£~~~0~~~~:;~~~~~~::::::::::::::=====:::::::::::::::::::::::=::::: 
37 Paint Rock irrigati t, Wyoming: Storage for irrigation ____________________________________ _ 
33 Piney Reservoir, rage for irrigatioD ___________ ..... __________________________________ -------
23 Porcupine Creek Reservoir, Wyo.: Storage for irrigation __________________________________________ _ 
39 Seven Brotbers Reservoir, Wyo.: Storage for irrigation ____________________________________________ _ 
30 South Fork irrigation district, Wyoming: Irrigatio"-______________________________________________ _ 
51 Sussex irrigation project, Wyoming: Storage for irrigation _________________________________________ _ 
42 Tens1eep-BoDanza project, WyomiDg: Storage for irrigation ______________________________________ _ 

:: ~~?: ~~..:o~,y~~:St,~~i~ ~i:?o~~~:::::::::::::::::::::::::::::::::::::::::::::::: 46 Uppar Sunsbine Reservoir, Wyo.: Storage for irrigation ___________________________________________ _ 
31 Sberidan, Wyo.: Reservoir for municipal use ______________________________________________________ _ 
2 McKenzie County, N. Dak.: Benne Pierre Creek irrigatio"-______________________________________ _ 

I Map key numhers shown following project description, 

$262, 000 
39,000 

250. 000 
600. 000 
uo, 000 
2OQ, 000 

1,145,000 
31,000 
55,000 

135,000 
65,000 

15, 000. 000 
234,000 
177,000 
53,000 
30.000 
38,000 

1, 890, 000 
46,000 

1, 773,000 
65,000 

1,094,000 
2, 24Q, 000 

825, 000 
2OQ, 000 
60,500 

101,000 
350,000 
31,000 
60,000 

1,053,000 
434,000 
156,000 
100.000 
100.000 

1,673,000 
658,000 
684,000 
850, 000 
134,000 
710,000 

27,000 
100.000 

Plans in progress. 
Plans can he quickly completed. 
Sum necessary to complete. 

Cost given is for first 2 years. Additional needed 
to complete, $3,100,000. 

Cost given is for first 2 years. Additional needed 
to complete, $200,000, 

Plans nearly completed. 

Cost given is for first 2 years, Additional needed 
to complete, $1,205,000. 

To be planned as required. 
Cost given is for first 2 years. Additional needed 

to complete, $5,100,000. 

Plans incomplete. 
Do. 

Requires forther investigation. 
Needs fortber investigation. 
Investigation incomplete. 
Plans can he quickly completed. 
InvestigatiOns incomplete. 
Plans incomplete. 

Do. 
Do. 

Requires further investigation. 
Surveys authorized_ 
Plans incomplete. 
Plans can be quickly completed. 
Plans incomplete. 

Do. 
Furtber investigation needed. 

Do. 
Plans incomplete. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Investigation incomplete. 
Plans incomplete. 

Do. 
Do. 
Do. 
Do. 
Do. 

Plans deferred. 
Plans inoomplete. 



3. UPPER MISSOURI: WESTERN TRIBUTARIES 

No single use of water predominates in the basin of 
the upper Missouri and its western tributaries, and the 
waters of the Missouri River are used only to a very 
limited extent. The run-off of the local tributaries is 
small and erratic. On}y occasional small areas have 
been irrigated. Hydroelectric power opportunities are 
limited and undeveloped. Flood control is a problem 
only in a few isolated areas. Water is used for domes
tic, municipal, and stock purposes, and such uses have 
not required the construction of large projects. There 
are no conflicting uses within the basin. 

The water received from the Missouri River head
waters and the Yellowstone flo,,'s practically unused 
through this basin and is much in excess of any prob
able future demands. There is no plan for making the 
Missouri River navigable here. Each tributary is se1£
contained, and no intertributary diversions are 
planned. There is a severe general water problem aris
ing out of the lack of adequate local supplies. 

The preparation of a water-development program 
for this basin requires determination of the type of 
agriculture to be followed. If this area is to revert to 
stock raising and associated small-scale farming it will 
require only sufficient water for stock, domestic use, and 
subsistence crops. If an additional farming popula
tion is to be supported, additional water will be needed 
and all feasible irrigation opportunities should be 
utilized. Full use of all available water supplies will 
not support a dense population. Irrigation, at most, 
can be provided for only 1 or 2 percent of the area 
even with liberal cost limits. 

General Description 

This basin includes the western tributaries of the 
Missouri River drainage area from the mouth of the 
Yellowstone River to the mouth of the Cheyenne River. 
Neither the basin of the Cheyenne nor that of the Yel
lowstone is included, however .. The principal tributary 
streams of the area are the Little Missouri, Knife, 
Heart, Cannonball, Grand, and Moreau. The area re
ceives an average annual inflow from the Missouri 
River of about 7,500,000 acre-feet and from the Yellow
stone River of about 11,000,000 acre-feet. Its sur
face is made up of plains and prairie which receive 
an average annual rainfall of from 14 to 18 inches 
and have a general run-off of from 35 to 50 acre-feet 
per square mile per year. The Missouri River flows 
through a narrow valley, diversion of water from its 
channel, except to limited areas of bottom land, would 
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be exceedingly expensive. Practically all areas in the 
basin therefore are dependent on limited local sup
plies. 

Agriculture and stock raising are the only important 
industries of the area. Transcontinental railroads 
cross it. Mining, other than the mining of lignite coal, 
is, not important. The largest city is Bismarck with 
a population of 11,090. 

Large areas have at times been devoted to grain pro
duction. Past profits from this type of agriculture are 
attested by substantial improvements on many farms. 
Rainfall in recent years, however, has been insufficIent 
for crop production. All of this district was within the 
drouth area of 1934 and 1936. Much land has reYerted 
to grazing ,and severe problems of relief and population 
adjustment have arisen. 

Recommended Plan 

Watel' 8'1JJpply for domestic and municipal use is ob
tained principally from wells. These are generally 
shallow although such wells are subject to fluctuation 
and many have gone dry during recent years. Arte
sian wells are used only in the deep valleys of the Mis
souri and Little Missouri Rivers. The quality of the 
water from the shallow wells is generally better than 
that from greater depths. 

There are some general questions that should be con
sidered in carrying out any program for municil)al 
projects. One is the future population trend. If this 
area is to revert to grazing, population decreases in the 
towns will result. In general, a.ctive growth is not to 
be anticipated since these towns appear to have as large 
populations as the local resources will support. Cau
tion should be used against overbuilding. However, 
a number of the towns have immediate need for ri.~w 
or expanded systems, whieh are recommended 'for 
construction. , I . 

Pollution problems arise because lack of sustained 
flow in the streams makes sewage-treatment plants es
sential. In addition to consideration of population 
trends, the economic cost limits for sewer systems 
should be taken into account. The required treatment 
results in high per capita costs for the towns of 500 to 
1,000 population in this area. Some projects, recom
mended by State authorities, have been included for 
construction. 

Irrigation is practiced only to a small extent in this 
basin. Even along the Missouri River, where there are 
many patches of bottom lands 25 to 30 feet above the 
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river, pumping for irrigation is practiced for only a 
few individual farms and no canal systems are in use. 

The transition occurs in this basin from the arid 
'Vest, where the advantages of irrigation are unques
tioned, to the semi-humid areas farther east, where irri
gation has not been considered necessary or advisable. 
Future irrigation development will be limited probably 
to not more than 1 percent of the area if the per-acre 
cost is kept within practicable limits. When distrib
uted over the area, such irrigation would not dominate 
the agriculture. 
If the area is to be used primarily for stock raising, 

the water can best be put to use through construction 
of many small stock-water reservoirs together with 
irrigation facilities for such small areas as the remain
ing water supply will serve. In a few localities some 
tIood irrigation of hay crops can be practiced. The 
primary purpose of a water program for this basin 
should be the stabilization of the present development. 
J..ocal streams will not supply units of more than 10,000 
to 15,000 acres even at excessive costs, so irrigation pos
sibilities are not large in any event. 

Potential irrigation developments fall into two 
types; those on tributary streams and those to be sup
plied from the main Missouri River. Similar economic 
conditions will govern the limitation of costs for either 
type but the conditions surrounding their water sup
plies will differ materially. 

All projects on the tributaries will require storage. 
Any attempted use of a large proportion of the meau 
annual run-off of these streams will require carry-over 
storage, for the run-off in dry years is only a small 
fraction of the mean. This adds to costs. In general, 
the larger projects proposed for the tributaries are not 
attractive. The Corps of Engineers is investigating 
the Heart Butte and Bowman projects. 

Several areas of a few thousand acres each along the 
Missouri River can be reached by pumping water 25 or 
30 feet. Few of these are now irrigated, since the area 
was not interested generally in irrigation until the 
recent droughts. The permanence of the present inter
est is open to question. Channel shifting in the river 
has made diversions by pumping difficult. Regulation 
of the stream by the Fort Peck Dam will tend to stabil
ize the channel. Several projects for use of water 
directly from the Missouri River have been propo!;ed. 
The water supply and soil are generally favorable. 
The projects should be rated on a cost basis. Among 
the proposals, the revival of the old Buford-Trenton 
and Williston projects of the Bureau of Reclamation 
is most strongly urged by local interests. These proj
ects were undertaken at the time the reclamation law 
required that accretions to the reclamation fund be 
spent in the State from which they came. This pro
vision oi the law was soon found impractical and was 
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repealed. These two projects were operated a few 
y.ears and then abandoned. Conditions for their opera
tIOn are now somewhat more favorable but it is doubt
ful if water can be delivered at the high lifts at a price 
that the landowners can or will pay. 
Revival of these projects should be deferred until a 

workable plan is found and other proposed projects 
on the Missouri River should await completion of the 
general investigation recommended. If limited to low 
lifts, at least some of these units should be able to 
furnish irrigation at costs which the landowners can 
meet. The need is present for some irrigation develop
ment along the river to maintain agricultural produc
tion whether these projects are operated as an adjunct 
to the livestock industry or for independent crops. An 
essential factor in the feasibility of these projects is 
the willingness of the landowners to pay for them. 

Flood damuzge occurs oocasionally from overflow of 
towns along the streams. This has occurred at Wibaux 
and Marmarth on the Little Missouri. Levee projects 
for these two towns have been authorized by the Con
gress. Ice jams in the Missouri River cause Heart 
River to overflow parts of Mandan; a levee recently 
constructed has remedied this in part. 

Navigation will not be an important feature of this 
area in the future. The costs of improvement of the 
Missouri River would be excessive, and all reports on 
navigation projects have been adverse. Even with the 
regulation resulting from Fort Peck Dam, commer
cial navigation in this part of the river will not be 
justified. 

Small reservoirs are needed in large numbers. Stock 
water may control the ability to use range feed. The 
distance stock can travel to water is limited and such 
reservoirs need to be closely spaced. In periods of 
drought, shallow wells may go dry and water may have 
to be hauled from surface storage for domestic use. 
Incidental benefits from small reservoirs result also 
from increasing recreational opportunities. Some res
ervoirs have been built exclusively for the benefit of 
wildlife and more are needed for that purpose. 

Many small reservoirs have been constructed in this 
area since 1933 by various Government agencies, largely 
on a relief labor basis without cost to the user. The 
drought of 1936 has further stimulated such work. 
However, this program naturally is adjusted to relief 
needs, which are not necessarily spread in conformity 
with the need for stock-water ponds. It will be neces
Eary, probably, to illl in blank spots by a construction 
program extending over several years. 

The States have proposed lists of sites for these small 
reservoirs. Selection of individual reservoirs for con
struction should be left to agencies supervising this 
work as it progresses. The list of such projects pre
sented by North Dakota includes estimates of their 
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10 o 10 20 

1936 

•• D~I~~. __ • ____ ~. _____ ._.2~!~_._ 

Projects for 10 Irrigation Projec18 io Four Couuties 
Omitted to A void Conf'ueion 

I.EGt:SD 

Citiel:l -------- ® 
Water Supply ________ _ • 
Pollution Control __ . __ _ __ __ _ • 

Irrigo.tionCannl ________ ____ J __ _ 

Dnm 8nd Reservoir: -- -- -- -- --t:D 
F, Flood Control; I, lnigation; P,-Power; Kw, Wildlife Refuge 

Lev ... ____________ • 

Pumping PlaniB for JrriJQttion -- --- -- - O----J 

Irrigation Project -- -- -- -- _ CD 
Dminage Baain Boundnry ________ ......" 
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capacity. These indicate costs varying generally from 
$35 to $65 per acre-foot, which is relatively high for 
&torage. However, the cost is not out of line in such 
small units. The total amount of storage that would 
be obtained from such a construction program is rela
tively small. Run-off available for storage represents 
about 5 percent of the rainfall on these plains areas. 

.Many reservoirs of this type built by stockmen have 
failed for lack of proper spillways. Adequate spill
ways may cost as much as the remainder of the dam. 
Such spillways are required for permanence, and this 
program should be based on permanent construction 
standards. 

The reservoirs should be deep enough and have a suf
ficient drainage area so that they will not go dry in 
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drought periods if they are to be effective. This re
quires adoption of general standards of minimum 
drainage area and storage depth. The standards set 
up by the North Dakota State planning board form a 
good basis for such construction. 

A factor frequently urged in favor of small reser
voirs is that the ground water will be replenished by 
percolation from the ponds. Percolation is opposed to 
the purpose of these small reservoirs. The supply 
during the summer depends on the inflow during the 
early season. If the reservoir site is not tight there 
will be no late fall stock water. While retardation of 
rilll-off to increase percolation to the ground water is 
desirable in itself, it is a separate undertaking from 
storage of stock water for late summer use. 



348 National Resources Oommittee 

Upper (Missouri) Western Tributaries 

Remarks Map I key 
no. 

Project 

--~----------

I Estimated cost I 
l.lROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

82 
(I) 

<I) 

(I) 

80 
45 
56 

(I) 

Iovestigatlon or small scale proj.ots In Oreat Plains area ............................ _ •.• _ .......... . 

Oarter Oounty, Mont.: L~ttle Missouri River storage and irrigation canals ........................ . 
Ashl.y (71), Bowman (631\ Olen Ullin (43), Max (15) Napoleon (63), N.w Salem (44), Ray (3), 

Richardton (42), Strasburg (61), Turtle Lake (21), Wild Rose (2), Wishek (59), and 22 otber tOWDS 
In Nortb Dakota, and Java, S. Dak.: Wat.r supply syst.ms and/or wells. 

Ashl.y (71). Beacb (39), Belfi.ld (3S),yeulab (24), Bowman (63), Golva (41)1. Dickinson (37), Elgin 
(55), Olen Ullin (43), Haz.n (25), H.bron (36), H.ttlng.r (68), Kllld.er (23), Linton (58), Mar· 
matb (64), Max (15), Mott (57), Napoleon (58), N.w England (50), N.w Salem (44) Ray (3), 
Richardton (42)1 Stanl.y (6), Strasburg (61). Turtle Lake (21), Watlord CIty (18). WiJd Rose (2). 
Wilton (34), anQ Wisbek (59) N. Dak.: Municlpal •• wer systems. 

Akaska (79), GI.nham (77), S. DU.LOoodrlcb (27)$ Orenora (I), Hazelton (52), N. Du.; Herreid 
(721' Hoven (84), Lebanon (85), S. JJu.; Lebr (60 , Llntoo (5S) Parshall (12), N, Du.; Pollock 
(73 , S. Dak.; Ryder (14), Banlsb (11), Stanl.y (6), Tioga (4), Underwood (22), WBSbbum (26). 
WiJton (34), and Z •• land (70), N. Dak.: Municipal wat.r supply systems. 

O.ttysburg (S61L Ol.nbam (77), Herreid (72), Java (7S), and McIntosb (74). S. Du.; and New 
Leipzig (56), !"j. Du.: Municipal sewer systems. 

Oarter Oounty, Mont.: Irrigation storage on Bo:!: Elder Creek ................................... .. 
Mandan, N. DRk.: Water treatm.nt plant ........................................................ . 
New Leipzig, N. Dak.: Wat..r distribution systam and treatment plant ........................... . 
Orenora (1), Ooodricb (27), Hszelton (52), Lebr (60)ddarshall (12), Plaza (13), Ryder (14). Sanisb 

(11), Tioga (4), Underwood (22) and Zeeland (70),!"j. DRk.: Sewer sy~tams. 
4S Steele, N. DRk.: Long LRke bird reluge .......................................................... .. 

OROUP B-FOR DEFERRED CONSTRUCTION 

(') I Montena,-North Dakota. South Dakota: Small reservoirs lor stock water and irrigation on Kolle I 
Riv.r, Heart Riv.r. Cannonball River, Orand and Moreau Rivers and minor tributaries 01 
Missouri River (29, 35, 49, 62, 75, 76, 83). 

$150,000 

778.000 
480,000 

May apply In part to the ronowlng basins: MIs
souri Headwaters, Yellowstone. Cbeyenne, 
White·Nlohrara, and Platte. 

Ready lor contract. 
Plans can be completed quickly for all projects. 

Plans ready lor Java. 

I, 045, 000 Plans can be completed quickly for all projects 
axcept H.ttinger. 

525,000 

141,000 

67,000 
115,000 
30,000 

375,000 

Plans can be prepared quickly for :\,roJectl! In 
North Dakota. Plans ready lor Herreid. S. Du. 
No plans lor otber projects. 

Plans ready for Java. 
Plans Incomplet~ lor New Leipzig. 
No plans lor other projects. 
Plans ready. 
Plans can be completed quickly. 
Plans Incompleta. 
Plans C8D be completad quickly. 

66,000 Plans complet.d. 

$250, 000 I Plans can be prepar.d quickly. Cost given Is for 
first 2 yaars. Additional needed to oomplete. 
$750,000. , 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) 
81 
81 
16 
19 
20 
7 

26 
17 
46 
40 
65 
66 
82 
54 
67 
I) 
47 
51 
26 
33 

5 
69 
64 

~~::a1\~O~l~~~~~~y~o~n:.I': ... ~I~~Od~~·.~:~~~:.:.~~~~~!.~~~~~~~~~~.~~~~~~~:~~:::::::: 
Carter County, Mont.: Storage on Big Panne Creek ................... _ ..................... _ ... _. 
McLean County, N. Dat.: Reservoir at Deepwater Creek_ .......... ___ ................. _ ...... _ .. 
McLean County, N. Dak.: Pumping project on Fort Berbold Agency Flats ...................... . 
McLean County, N. Dak.: Pumping project at Fort Stev.nson lflats ............................ .. 
WUlIams County, N. Dak.: Pumping project In Nesson Valley .............................. _._ .. . 
McLean County, N. Dak.: Pumplug project naar Washburn ................................ __ .. .. 
McLean County, N. J)"k.: Pumping project on Sbell Creek ............................. _ ........ . 
Burlelgb County .. N. Dak.: Pumping project near Bismarck ..................................... .. 
Wibaux ... Mont: Hlg Baar Reservoir for flood prot.ctlon ........................................... . 
Fallon uounty, Mont.: Llttl. Baaver Reservoir for f10cd protection at Marmatb, N. Dak ___ ...... . 

t>,;.~:ft,~~~~.~B~':.~~ ~~~~~~o~o~"3!Nr~:~!~~ro~:~~~~~~:~.~~:::::::::::::::::: 
SloUJ:, N. Dak.: Dam naar Solen for Irrigation ........................................ _ ........ ___ _ 

t:!t"::n~.o~':,tle..~: E:~t~~i~~~n~~~r:,.~1 ~~~1f.!!, f~. 'H~:.~~;gaiion·iiroj.;ciii.~::::::::::::::: 
Burl.igh County, N. Dak.: Apple Creek Flats pumping proj.ct .................... _ ...... _ ..... .. 
Emmons County, N. Dak.: Livona pumping proJ.ct .................................... _ ....... .. 
McLean County,~N. Du.: Paint.d Woods Irrigatlon ........ _ ............................. _ ...... . 
Oliver County, N. Dak.: Square Butte Creek Reservoir for irrigation .................... __ ...... .. 
Mountrail County. !i. Du.: 'Ybite Eartb Rlver.irrlgation ....................................... . 
Emmons County, !"j. Dak.: WlDona Flats pumPing proJect ............ _ ... _ ..................... .. 
Marmartb, N. Dak.: 2 miJes of levees ........................................................ _ ... .. 

30 WlbaUJ:, Mont.: 1.7 miles of lev.es ........ _ ......... _ ....................................... __ .... . 

I Mop key number shown following community name. 
, Map key numbers sbown following proj.ct description. 
I Map k.y number shown lollowlng county name. 

$783.000 
30,000 
44,000 
40,000 

150,000 
600,000 
495.000 
300,000 
555, 000 
300,000 
126,000 
200,000 

1,500,000 
250,000 
500,000 

50,000 
452,000 
365,000 
124,000 
168, 000 
144,000 
109,000 
150,000 
61,000 

105,000 

Plans incomplete. 
Survey required. 
Reconnai~8nce. 
Plans Incomplete. 

Do. 
Do. 

Do. 
Do. 
Do. 

Requires survey. 
Plans inoomplete. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Sk:'~t~d f!~dS cx:~pI.ted. Includes 39,009 est!· 

Sk:'~~d y:.':.,:: .g~t~pleted. Includes $63,000 estl· 



4. UPPER MISSOURI: EASTERN TRIBUTARIES 

The water problems in this area are relatively simple 
and the projects small but numerous. They comprise: 
water supply systems for many small communities, 
sewer systems and sewage-treatment plants for a con
siderable number of towns, and water conservation in
volving multiple-purpose reservoirs which may be used 
for stock watering, recreation, wildfowl refuges, or 
perhaps for occasional draft in emergencies. 

General Description 

This area has a length of 500 miles extending north 
and northwest from the mouth of the Platte River. 
Its greatest width is 150 miles, and the average about 
90 miles. It covers 44,500 square miles lying mainly 
in the Dakotas and Iowa, with small sections in Min
nesota and Nebraska. The western half of the area 
is drained by the James River, the eastern half by a 
number of small streams. The entire surface is open 
rolling prairie with low stream gradients. 

The population exceeds 600,000. Omaha is the 
largest city, with 214,000 people. Council Bluffs and 
Sioux City, Iowa, aggregate 121,000. Probably about 
a quarter of the popUlation can be classed as rural. 

The climate is on the border between semiarid and 
subhumid. The annual rainfall is from 18 to 29 inches, 
increasing from west to east. The discharge of the 
James River at its mouth is about 8 acre-feet per square 
mile, or an annual average flow of 253 cubic feet per 

second. Some streams in the eastern portion of the 
area have an annual run-off of 300 acre-feet per square 
mile. The James River drainage area is an extensive 
artesian basin. Flowing wells are obtained from the 
Dakota sandstones at depths of 900 to 1,600 feet. 

Recommended Plan 
More efficient use of the water resources is to be 

sought chiefly in the construction or improvement of 
mwnicipaZ water systems, and of sewer systems and 
sewage-treatment plants. There is no large project of 
either kind in the area, but many small communities 
are in need of one or more of these facilities. 

Next in importance to these municipal utilities is the 
need for a large number of small reservoirs, well dis
tributed throughout the area, principally for increas
ing stock-watering facilities. Many of these will serve 
incidentally as recreation centers or as feeding places 
for wild fowl. They have been grouped in the project 
list. 

Irrigation is not practiced in the basin and there 
seems to be no sentiment in its favor. 

The only navigable stream in the area. is the Mis
souri River. Work toward its improvement has been 
in progress for years and will be continued by the 
Corps of Engineers as funds are made available. 

Flood control is not a major problem. Flood dam
. age is local and not extensive. The improvement of 
the Big Sioux River channel is listed. 
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Upper (Missouri) Eastern Tributaries Project List 

Remarks 
Mapl key 
DO. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

(.) Blair (83), Nebr.; Brandt (37), S. Dak.; Canton (62), S. Dak.; Deloit (79), Iowa; Horon (41), S. Dak.; 

~~..:.n!;:;:~ri~:r.r~~~~~:t6~J'e\;2'~~~:t"(~~)~'S~D~~~::~~·;(~~~~~; 
=o~(U~!'r.b~·\l.t~: ~":n~ W2.;.I~r!!·i8I>:~g~).f: ~~~. <t92k~~~::; 
supply systems, construction, improvement or treatment. 

(I) Decatur (75), Nebr.; Denison (SO), Iowa; Dixon Conoty (69), Nebr.; Dow City-ISO) and Dnnlap 

W)D~~ai,..!i=r..!I~~r~e~~~~~(ml ~dDi:.k?tr~~~~ f.~~!t:'~~~:; !~k 
Iowa; Montrose (M), S. Dak.; Oaks (17), N. Dak.; Omaha (84), Nebr.; Plankinton (58); S. Dak.; 
Sootb Sioux City (72), Nebr.; Streeter (12), N. Dak.; Waltbill (i4), Nebr.; Watertown (34), 
S. Dak.; Woodbine (8I). Iowa; Sewer systems andJor SO,"",," treatment plants. 

19 smaII........-voirs in lames River drainage, North Dakota: For stock watering, water fowl, recrea
tion and conservation. 

4 small reservoirs in South Dakota: Constrnction or repairs _______________________________________ _ 
lames River Dam, water conservation ________________________________________________________ • ___ _ 

76 Navigation, Missouri River, Omaha, Nebr., to SiollX City, Iowa: Completion of present 6-loot 
channel project. 

$632. 000 Nearly all plans made. Iowa plans incomplete. 
All estimated costs very approximate; many on 
per capita basis. 

3. 238, 000 Plans available for Soutb Dakota projects. Plans 
for N ortb Dakota projects can be completed soon. 
Iowa and Nebraska plans incomplete. Iowa 
costs are rough estimates on per capita basis. 

196, 000 Plans can be completed quickly. 

15.000 Plans ready. 
484.000 $384.000 of tbis amonot for land porcbases. 

23, OlIO, 000 Authorized by Congress. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) A~ee:'S~'!!~"J"~~ ~~~,(~~If,~d~~?'F~.::~::)~'::"!~~e ~~.;.,~(~i:"~':.1.; 
(32), Goodwin (33). Humboldt (51), Langford (21), Letcher (44), Roscoe (24), Roswell (45), Seneca 
(29), Unnamed Place (-). and Volga (39), S. Dak.: Water-supply systems. 

(I) Bowden (3), Cathay (4), Cleveland (9), Courtenay (7). Ellendale (19), Fessenden (2), Gackle (11), 
Hamberg (I), Kensal (5), Kulm (14), Ludden (20), Medina (8), Montpelier (10), Monango (18), 
Pingree (6). Streeter (12), and Verona (16). N. Dak.: Wells for municipal water supply. 

(I) Alexandria (56), Alpena (42), Beres/ord (63), Bristol (27), Canton (62), Dell Rapids (47), Flandreau 
(46), Flandreau Industrial School (46), Frederick (22), Groton (26). Hartford (52), Humboldt (51), 
Iroquois (40). Leola (23), Mount Vernon (-). Plankinton (58), Roscoe (24). school district no. 3 
(59), Tripp (60), Vermillion (66), Volga (39), Waubay (3I), Willow Lakes (36), and Woonsocket 
(44), S. Dak.: Sewer systems and/or sewage-treatment plants. 

51 Sioux Falls. S. Dak.: Addition to filtration plant ____ "' ___ ~ ______ · ________ ~ ________________________ __ 
M reservoirs for water conservation at various places in South Dakota. ____________________________ _ 

6 recreational lakes in Big Sioux and Vermillion Basins. S. Dak ____________________________________ _ 
55 McCook Conoty. S. Dak.: Ramsey Lake recreation project, in Vermillion River drainage _______ __ 
50 Siom River channel improvement from Elmwood Park to Brandon, Minnebaha County, S. Dak __ 

Small headwater reservoirs for water conservation in NebraskL ___________________________________ _ 

215.000 Plans available for Florence, Castlewood. Bruce, 
and Flandreau Industrial School. No plans for 
otbers. 

22, 000 Plans can be completed quickly. 

581.000 

300.000 
500,000 

54,000 
1M. 000 
240,000 
200.000 

Plans avai1able for Flandreau. No plans for other 
places. 

Plans avai1able for 18 of tbese projects. No plans 
for otbers. Cost given is for first 2 years. Addi-

Pl=':'\"!i.lee,:Ib~ ~g.. T'~~~~li::;tbers. 
Plans prepared. 
Plans ready. 
Plans incomplete. 

GRO{;"P C-TIME OF CONSTRUCTION INDETERMINATE 

48/2 dams on Split Rock Creek, in Big Sioux River drainage, Minnehaha Conoty,S. Dak ____________ / $400,000 I Plans are available. 

I Map key number sbown following community name. 
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5. CHEYENNE 

The most important water problem of the basin of 
the Cheyenne River is that of supplying sufficient 
water at reasonable cost for municipalities, for irriga
tion, and for stock The basin is not well watered. 
The flow in the streams is highly variable and storage 
is required to provide reliable water supplies. Flood 
control is a problem in a few towns, contamination is 
not serious, and hydroelectric power is limited. Most 
of the proposed projects are small. 

General Description 

The Cheyenne Basin, which includes northeastern 
Wyoming and southwestern South Dakota, has an area 
of 25,500 square miles. The Black Hills, which lie near 
the center of the basin, are the most prominent physi
cal features. The Cheyenne River drains the southern 
part of the basin, flowing around the south side of the 
Black Hills, and thence easterly to the Missouri River. 
The Belle Fourche River drains the area farther north, 
rising near the Cheyenne River and flowing around 
the north side of the Black Hills to join the Cheyenne 
east of Rapid City. 

The industries of the basin are well diversified. 
Stock raising is extensive, dry farming is practiced, and 
land is irrigated where water is available. Mining is 
active in parts of the Black Hills and lumbering is a 
well-established industry. Recreational use of parts of 
the Black Hills area has been well developed. There 
are no large cities. Rapid City, with a population of 
11,346, is the largest town. 

The average annual run-off for the basin is slightly 
more than 1,000,000 acre-feet, of which about half is 
from the Belle Fourche River. The average annual 
precipitation varies from 10 to 25 inches. The grow-

~g season is sufficiently long for general crops, incIud
mg sugar beets. A large part of the run-off of the 
Cheyenne Basin is still lIDused; much will probably 
remain unused due to its erratic occurrence and the 
expense of its regulation. There is only one large ir
rigation project within the basin. It is the Belle 
Fourche Federal reclamation project, now about 80 
years old. 

The ground water supply in the basin is limited and 
the plains are semi-arid. The sandstones in the Black 
Hills absorb a part of the surface run-off in the streams 
crossing these outcrops and become a source of replen
ishment for artesian strata in eastern South Dakota. 
Except in the Black Hills, springs are rare and the 
water from shallow wells has been found to be un
satisfactory in both quantity and quality. 

Recommended Plan 

lIlurddpail water supplies have been developed as 
needed. At present the most important need of the 
Cheyenne Basin is improvement and development of 
several existing waterworks systems. While the avail
able sources of supply have generally been adequate to 
meet the demands, some shortages have occurred in 
recent years of deficient rainfall. Other needs include 
small reservoirs for supplemental water storage, gen
eral conservation, and stock watering. 

Additional sewage-treaf/ment plants are needed in the 
basin as the stream flow is not sufficient to provide dilu
tion for sewage discharged into the streams. 

Several desirable projects for small reservoirs for 
irrigation are proposed in Wyoming. There are op
portunities for power development for local use in 
connection with storage for irrigation. 
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Cheyenne Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

(1) Deadwood (12), Ed~emont (39), Nisland (5), Sanator (33), Soutb Dakota State School of Mines (18), 
Vale (7), Wall (22), and Whitewood (ll), S. Dak.: Improvements to water supply systema. 

(.) Niobrara (41) and Weston (31) Counties, Wyo.: Constructing 4 dams and reservoirs to provide 
storage of water for irrigation purposes. 

Indian reservations, Soutb takota: Improvements to water systems for domestic use, stock, and 
irrigation purposes. 

36 Wind Cave National Park, . Dak.: Diversion dam and pipe line to fill dry lake bed for recrea
tional purposes and to supply water for game refuge. 

18 Rapid City, S. Dak.: Improvements to water supply system ________________________________ , _____ _ 
10 Sturgis, S. Dak.: Sewage disp" ... l plant ______________________________________________ • ____________ _ 

$191,000 

25,000 

50,000 

30,000 

125,000 
136, 000 

Preliminary plans completed. 

Plans nearing completion. 

Cost given is for first 2 years. Additional needed 
to complete, $50,000. 

Preliminary plans made. 

Plans completed. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(1) Ardmore (42), Fairburn (35), Oelrichs (43)( Owanka (20), Quinn (44), Rapid City (18); Sturgis (10), 
Wall (22), Wasta (21), and Whitewood ll), S. Dak.: Improvements and extensions to the water 
supply systems. 

(1) Belle Fourche (4), DeAdwood (12), Edgemont (39), Lead (15), Newell (6), Spearfish (13), Wall (22), 
and Wasta (21), S. Dak.: Sewage treatment plants and sewer systems. 

: }BeIIe Fourche, S. Dak.: Supplemental storage for Belle Fourche irrigation project _________________ _ 

(I) 

17 

(1) 

(I) 

4 

Butte (3), Custer (34), and Meade (9) Counties, S. Dak.: Small reservoirs, wells, and tanks for 
watering stock. 

Rapid City, S. Dak.: Dam and reservoir for storage and power on Pactola project and to supple
ment irrigation water below Rapid City. 

Belle Fourche (4), Hermosa (25), Hot Springs (37), Keystone (26), New Underwood (19), Rapid 
City (16), and Spearfish (14), S. Dak.: Small reservoirs and improvements for flood control. 

Custer (28), and Pennington (27) Counties, S. Dak.: 13 reservoirs for storage of water and recrea
tional purposes. All small except Beaver Creek (38), $100.000. 

Belle Fourche. S. Dak.: Water control structures and fencing of Belle Fourcbe Migratory Water
fowl RefUl\ll. 

$300,000 

129,000 

100,000 

150,COO 

100,000 

29,000 

179,000 

22,000 

}preliminary plans only. 

Investigations nnder way. Plans not complete 
Cost given is for first 2 years. Additional needed 
to complete, $300,000. 

Preliminary plans only. Cost given is for first 2 
years. Additional needed to complete, $150,000. 

Preliminary plans only. Cost given is for first 2 
years. Additional needed to complete, $2,000,000. 

Partial plans only. 

Plans completed. 

Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

4 Belle Fourcbe, S. Dak.: Channel improvement and levees for flood controL _______________________ _ 

4 
(I) 

(I) 

Belle Fourcbe, S. Dsk.: Dam and reservoir on Cblcken Creek for irrigation and wildlife refuge ____ _ 
Campbell (30), Converse (40), and Weston (29) Counties, Wyo.: 9 small dams and reservoirs or 

enlargements for irrigation purposes. 
Butte (2), Fall River (32). and Pennington (24) Counties, S. Dak.: 17 small reservoirs for flood con· 

trol and water conservation purposes. 

1 Map key number sbown following community name. 
I Map key number sbown following county name. 

$46, 000 Plans completed. Includes $22,000 estimated land 
cost. 

500,000 Plans not completed. 
186, 000 Rough preliminary plans only. 

350,000 No plans available. 



6. WHITE-NIOBRARA 

The principal projects in the White-Niobrara Basin 
are municipal water supply and sewer systems, and :the 
development of supplies for stock watering. Irriga
tion, flood control, and navigation are of minor inl
portance. General studies of soil erosion and ofrecrea
tion and wildlife possibilities are needed as guides for 
future development. 

General Description 

The White-Niobrara Basin includes the Missouri 
Ri,er drainage from the mouth of the Cheyenne RiYer 
to the mouth of the James. In addition to the area 
along the river it includes the drainage of the Bad, 
White, and Niobrara Rivers on the west. This basin 
is a sparsely populated prairie, lying mainly in South 
Dakota and Nebraska, but also extending into eastern 
Wyoming. 

The "White River rises in the northwest corner of 
Nebraska, at an altitude of about 5,000 feet, and flows 
northeast 230 miles to its junction with the Missouri, 
at an altitude of 1,300 feet. The drainage area is 10,200 
square miles. The source of the Niobrara is in eastern 
Wyoming, at an a~titude of 5,230 feet. Its basin is 
355 miles long, with an area of 13,000 square miles. 
For half its length, the stream runs through a sand-hill 
region. 

Water projects have not been a major factor in the 
dewlopment of this area, although the character of the 
rainfall has controlled the agriculture. In the west, 
irrigation is practiced, but the irrigated area is sharply 
limited by the available water. Farther east, where in
creased stream flow would permit more irrigation, 
profitable crops can be raised in some years with rain
fall alone and the difficulty of maintaining canals for 
part-time use has curtailed this type of development. 
Irrigation works built during the 1890's have been 
abandoned. 

Dry farming and stock raising have been the m~in 
RO'ricultural pursuits. Aside from a tendency to shift 
f;om dry farming to stock raising, little change in the 

agriculture of the region is to be expected. There are 
few other industries. 

The Missouri is considered navigable through this 
area, but there is no navigation. 

Precipitation varies from 16 to 20 inches a year. 
The average run-off "in a year from the White River is 
equal to about two-thirds of an inch of water over its 
drainage area; that of the Niobrara is equal to about 
one and one-half inches; the average annual run-off for 
a 3-year period was 362,000 acre-feet at Oacoma, S. 
Dak., in the White River Basin; the average of a 
4-year period at Spencer, Nebr., in the Niobrara River 
Basin, was 992 ,000 acre-feet. 

Recommended Plan 
Municipal water supply and sanitation projects for 

several communities and Indian reservations make up 
most of the work for immediate construction. 

Hydroelectric power.-One large project, the lIule 
Head Power Dam on the Missouri near the southern 
boundary of South Dakota, has been proposed, but the 
Corps of Engineers comment unfavorably on hydro
electric projects here because of expensive construction, 
poor foundation conditions, low heads, and irregular 
flow of the river. Additional power is not needed im
mediately jn this area. 

The operation of the Fort Peck Dam on the upper 
Missouri is planned to regulate the Missouri River 
below Sioux City, some distance downstream from the • 
mouth of the Niobrara. It will also have a stabilizing 
effect on the river above Sioux City, although the un
regulated river inflicts no serious damage in this 
section. 

Special study projects are needed to develop plans 
for soil erosion control in Nebraska, for recreational 
projects in South Dakota, and for recreational and 
wildlife projects at various points in Nebraska. 

There are no interstate water problems and no pro
spective conflicts regarding water use. No extensive 
planning is needed; each stream and project can pro
ceed on its own merits. 
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White-Niobrara Project List 

Map/ k.y 
no. 

Proj.ct I Estimated cost I Remarks 

GROUP A.-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

(1) Armour (27), Belvid.re (9), Fort Pierre (3), Hammill (17), Kadoka a!) K.nn.bec (13), Laka Andes 
(32), Midland (6). Oacoma (1S), Onida (1), Pin. Ridge Agency (21~, Platte (26), Reliance (14). 
Whit. River (19), and Winner (25), S. DBk.: Water supply for municipal distribution systems. 

38 Waw supply for municipal d.velopm.nts for eacb of several communities in N.braska •••••••••••• 
(1) Burke (35), Midland (6), N.w H .... Dog School (22). Philip (7), Pine Ridge Agency (21), Pukwana 

(16), and Wagn.r (31), S. DBk.: Sew.r systems. 
38 Sewer systems and sewage treatm.nt plants for each of several communities in N.braska. •••••••••• 

(I) C~:m~~~~)s~we~~r;.u:.!:.h!:ll:..R~~~~-::~ :.~:~J~l;. Water supply projects for 
39 Whitn.y Irrigation District, N.br.: Reservoirs for suppl.m.ntal storage .......................... . 

$368,000 Further investigation of all projects necessary 

377, 000 Plans can be compl.ted quickly. 
167,000 

275,000 Do. 
50,000 

81,000 Plans are ready. 

GROUP B-FOR DEFERRED CONSTRUCTION 

'39 
(1) 

Midland (6), and Philip (7), S. DBk.: Smallllood control proj.cts •••••••••••••••••••••.•..•••.•.•.. 
Stock waterinR dams for each of 39 individual projects in Soutb DBkota •••••••••••••••••••••••••••• 
Small reservoirs (or water conservation in various locations in Nebrask8-__________________________ _ 
Burk. (35), Delmont (28). Draper (11). Murdo (10). and Pierre (3). S. DBk.: Municipal water sup-

A~~~30), D.lmont (28), Draper (11), Gregory (36), Kenn.bec (13), Lake Andes (32), Onida (I), 
Pukwana (16), Quinn. Rosebud (23), White River (19), and Winner (25), S. DBk.: Sewer sys· 
tems or sewage treatment plants. 

12 Conservation projects for the combined purpose of recreation and increased percolation to gronnd 
water for domestic and stock water use in 38 localities in South DBkota. 

(I) Bonesteel (dam) (34); Delmont (city lake) (28), Lak. Burke (spillway) (35), Oacoma (ditch) (15), 
Sully County (diversion to fill dry lak.) (2), Sully Lak. (2). and Witten (dam) (18). S. DBk.: 
Recreational projects in these 7 locations. 

38 Recreational and wildlif. refuge projects in varions localities in N.braska.. ........................... . 

I Map key number shown following community name. 
I Map key number shown following reservation name. 
I Map key number shown following location nam •• 

$20.000 
)f>O,OOO 
125, 000 Plans can be compl.ted quickly. 
152, 000 Further study 0/ these projects necessary. 

105, 000 Each of these projects shonld be investigeted before 
funds are allocated to them. 

400.000 

61,000 

150, 000 Some projects are ready for immediate ~ 
tiOD. 



7. PLATTE 

The predominant demand for water in the Platte 
River Basin is for irrigation. The demand is large 
compared with the supply and in this unequal rela
tion most of the water pr~blems of the area are rooted. 
Conflicts between Colorado, 'Wyoming, and Nebraska
parts of which are drained by the Platte system-have 
grown out of the deficiency in supply, as have contro
versies between localities within these States. 

Uncertainties regarding the outcome of pending liti
gation prevent the completion of a definite plan of de
velopment for the stream as a whole and limit the 
projects which can be recommended for immediate con
struction to those units which are not dependent on the 
various settlements that may eventually result. 

Importation of additional water into the South 
Platte Basin is the major problem of this important 
and highly developed tributary. 

Problems involved in other uses of water in general 
are not acute. Municipal supplies are generally ade
quate ; available power sites exceed the present needs; 
flood control is not a major problem; and the river is 
not navigable. 

The available records in the Platte River Basin are 
in general adequate for planning purposes, but an in
determinate factor has been introduced by serious rain
fall and run-off deficiencies in recent years. 

General Description 

The Platte River Basin includes the most extensi,'ely 
developed portions of Colorado, 'Wyoming, and Ne
braska. It extends from the crest of the Continental 
Divide in Wyoming and Colorado to the eastern 
boundary of Nebraska, and contains 90,200 square 
miles, of which 37,400 are drained by the North Platte, 
and 24,000 by the South Platte. 

The North Platte, the South Platte, and the maill 
Platte each has different characteristics and problems. 
The North Platte River rises in northern Colorado and 
flows north into Wyoming and east into Nebraska. 
The Sweetwater and Laramie Rivers are its main tribu
taries. The South Platte rises in the high Rockies of 
central Colorado, collects th6rml-off of several tribu
taries draining the eastern slope and joins the N ort11 
Platte at the town of North Platte, Nebraska, to form 
the Platte River. The Platte flows east to join the Mis
souri River at Plattsmouth. Its principal tributary 
is the Loup River, which drains a large area in north
ern Nebraska. 
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The average alUlUal discharge of the North Platte 
at its mouth is 2,087,000 acre-feet; of the South Platte, 
350,200, and of the Loup, 2,152,000. 

The climate varies from arid in the western portion 
through semi-arid to nearly humid in the eastern por
tion. The growing season is adequate for staple crops 
in all irrigated areas. Sugar beets, beans, and potatoes 
are extensively grown by irrigation. A large propor
tion of the annual rainfall occurs during the growing 
season. 

The total population of the basin in 1930 was 1,277,-
670, of which 695,200 was rural. The average popula
tion density for the basin was 14.2 per square mile. 
Denver, with a population of 287,640 in 1930, is the 
largest city. Other cities are mainly local distributing 
points. 

The development of the Platte Basin is predomi
nantly agricultural. Its industries are mainly those 
utilizing agricultural products. Mining is of impor
tance in Wyoming and Colorado. Transportation by 
rail, highway, and air is well distributed and adequate. 

'While irrigation is not essential to adequate crop 
production in the eastern portion of the basin, it is the 
basis on which the major portion of the agriculture 
rests. Water for irrigation is the most important nat
ural resource of the entire basin. 

Irrigation has been extensively developed through
out both the North and South Platte Valleys and has 
extended eastwar<J along the main Platte River. In 
1929, 2,315,(Jt)O acreS 'were irrigated in the basin, or 12 
percent of the total irrigated area in the United States. 

Both the North and the South Platte Rivers pro
vide outstanding examples of the extent to which re
turn flow may be used as a form of stream regulation 
and to increase the area that can be irrigated. The 
soil formations are such that much of the water di
verted drains back to the stream. This increases the 
low flow and reduces the amount of surface storage 
required. The alkali content of the soil is very low 
and the return flow is of good quality. 

Underground water is generally available for do
mestic use. In some areas it is used for irrigation by 
pumping. Such pumping has been increasing in the 
South Platte Valley in recent years. If it continues to 
increase it may have an important effect on the return 
flow and require readjustments in water use. There are 
also many pumping plants for irrigation near Grand 
Island, Nebr. 



Drainage Basin Problems and Programs 

The principal water-power development on the North 
Platte has been that of the Bureau of Reclamation at 
Guernsey and Lingle. 

Recommended Plan 

The type of plan which should be followed in the 
development of the "platte Basin can be determined 
now, but its details and the individual projects best 
adapted to it must await additional study and adjust
ment of controversies. The basin should be developed 
primarily for irrigation. Municipal water demands 
are not large in relation to the total supply. Only at 
Denver, which is situated near the headwaters of a 
tributary, will municipal demands be large by com
parison with the water resources locally available. In 
common with most western streams, more land is' avail
able for irrigation along the Platte system than,"can 
be supplied by its waters. The comprehensive ~lan 
should give maximum benefits from the limited sup
ply. Fortunately, there are enough feasible reservoir. 
sites available along the main streams to provide al
most complete flow regulation. 

Problems of navigation, flood control, drainage, 
recreation, wildlife, and pollution are either absent or 
are relatively minor items in a comprehensive plan for 
this basin. Water-power development is an optional 
source of power supply which can be made to assist in 
financing irrigation but which should not be carried 
to a point where water will be used and lost in the 

The plan for the Platte River Basin can be divided' 
into that for the North Platte and that for the South 
Platte. While there is opportunity to use the Platte 
River below the junction of the North and the South 
Platte, the South Platte has already been developed 
independently of the main Platte River and ilOW makes 
only a limited contribution of water to the Platte 
River. 

The first prerequisite to the preparation of a compre
hensive plan ·for the North Platte River is an appor
tionment of the available water supply between the 
three States within which its basin lies, 

The first project in the plan for this basin should 
be one for defining the rights of the States. This may 
be left to court definition, but private and public inter
ests might best be served by negotiation and adjust
ment between the States. All present studies by each 
of these states necessarily are planned in relation to 
the pending suit and do not give full consideration to 
all points of view. The Federal Government has a 
major interest in the situation because of its unrepaid 
expenditures on the North Platte project, the current 
expenditures on the Casper-Alcova project, and its 
grants and loans for construction of the "Sutherland'~, 
"Columbus", and "Tri-County" power and irrigatioll 
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projects in central Nebraska. No major new develop
ment should be undertaken on the North Platte River 
until uncertainties have been adjusted. 

An essential part of any plan for the full utilization 
of the North Platte River is extensive carry-over stor
age. Recent years have emphll,sized this need. Any 
plan for ultimate development should be based on 
providing adequate storage at the controlling points 
along the stream. On the upper river, storage on the 
river channel is essential in order to control the full 
flow; on the lower river, the flow is better regulated by 
the return flow. However, in order to obtain adequate 
carry-over capacity for full development a reservoir 
in the lower river basin will eventually be required. 

The South Platte River, as previously noted, con
tributes little flow to the Platte River. Colorado and 
Nebraska have entered into a compact covering the 
stream. 

The South Platte Valley in Colorado is one of the 
more highly developed irrigated areas in the West. 
The available stream flow is very largely used. The 
run-off above Denver is principally controlled for use 
by the city. Below Denver several tributaries serve 
areas along their courses and in the valley. Return 
flow is used by the lower canals. Many storage reser
voirs have been built to conserve surplus water. 

There are few proposed projects based on additional 
use' of this stream. Some storage sites are available 
but remaining unused flow is so small that projects for 
its control would be costly in comparison to their water 
yields. Supplemental water is badly needed in the 
valley. The amount of additional water needed per 
acre and the high state of development in this area 
justify relatively high prices for supplemental 
supplies. 

Transmountain diversion from adjacent drainage 
areas represents the only. feasible source of new sup
plies. Several such diversions are now in operation 
from the Laramie and Colorado River drainage areas. 
Larger projects are needed to meet the existing defi
ciencies for lands now develped. Shortages in late 
summer months limit the area on which crops of the 
higher values can be grown and reduce yields obtained. 

Many irrigation systems built to divert from the main 
Platte and the Loup Rivers prior to 1895 lapsed into 
disuse in the succeeding years of more plentiful rain
fall. A considerable number of canals have been main
tained, however, and in recent years many plants for 
pumping from wells have been installed. Deficient 
rainfall in recent years has led to a revival in interest 
in irrigation in central Nebraska. Future planning 
for this portion of the basin must take into considera
tion irrigation, at least as a supplementary practice, 
although the permanence of the demand for continu-
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ous service in the more eastern portions of the area 
remains to be demonstrated. 

Adequate sources for municipal, water supply are 
generally available within the Platte Basin. Both 
surface and underground waters are used. Denver has 
the largest consumption, however, and until recently 
its supply barely met its needs. By acquirement of 
rights on the upper South Platte, construction of ad
ditional storage and the diversion of water from the 
Colorado River drainage area through the Moffat Tun
nel, placed in operation in 1936, Denver has secured a 
supply sufficient for its present needs. An additional 
project to divert water from the Williams Fork of the 
Colorado to provide water for dilution of its sewage 
effluent is now under construction. Lincoln pumps 
water from wells adjacent to the Platte River. 

In general, pollution is a minor factor on the platte 
River. Disposal of industrial waste has not been an 
important problem. Recently constructed sewage
treatment plants for several cities in the South Platte 
Valley have improved conditions. Some water is re
leased from Pathfind,er Reservoir during the nonirri
gation season to provide sewage dilution at Casper, on 
the North Platte. 

IN'igation.-The diversion of 100,000 acre-feet from 
the North Platte Basin in Colorado to the Cache la 
Poudre has been proposed by Colorado. There. is an 
actual shortage in the Cache la Poudre and South 
Platte Valleys. No detailed surveys or cost estimates 
are available for such a diversion. The amount of 
water available for the proposed diversion cannot be 
determined until the rights of the three States have 
been defined. 

The major construction now under way on the North 
Platte River in Wyoming is the Casper-Alcova proj
ect of the Bureau of Reclamation. This consists of a 
J'eservoir to store 1,000,000 acre-feet of water at 
Seminoe; a power plant; a diversion dam at Alcova; 
and canals to serve 35,000 acres near Casper. 

Physically, this project can be divided into two 
parts; the Seminoe dam and power plant, and the Cas
per-Alcova irrigation system. While the irrigation 
project requires the storage project, the storage and 
power could be independent of the irrigation project. 
The estimated cost of the storage and power features is 
$8,246,000 and of irrigation features, $11,700,000. The 
lands have contracted to repay $80 per acre. Sale of 
power is expected to repay a large portion of the cost 
of the project. 

Seminoe Reservoir is needed for carry -over storage on 
the North Platte whether or not the water made avail
able is used on the Casper-Alcova lands. The power 
that can be generated at Seminoe Dam can, probably, 
be marketed within a reasonable time. 

96428---.Q7-24 
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There are other prospective irrigation projects on 
the North Platte River in Wyoming. Above Seminoe, 
the Saratoga project, at an altitude of 6,500 feet, is esti
mated to cost about $100 an acre. There are opportuni
ties for several pumping projects below Casper all of 
which are relatively high in first cost or in op~ration 
charges. The Goshen Park Canal, above the present 
Fort Laramie Canal, has been considered but the costs 
are also relatively high. Storage under the Fort 
Laramie Canal similar to that in Lake Minatare on 
the north side would be very helpful in the regulation 
of the operation of this system and would furnish some 
supplemental water. The Horse Creek site could be 
used for this purpose and could probably be built 
without conflicting with other rights in Nebraska. 

The Laramie River has been apportioned between 
Colorado and Wyoming. The largest project in 
Wyoming is the Wheatland project of the Wyoming 
Development Co. Supplemental storage is now under 
construction for this project. Additional storage is 
needed, but its provision must await outcome of litiga
tion. 

Public 'W orks Administration allotments are financ
ing five projects in central Nebraska. The Loup River 
public power district will complete its Columbus 
project on the Loup River in 1937. The Sutherland 
proj ect of the Platte Valley public power 'and irrigation 
district also is nearly complete. The central Nebraska 
public power and irrigation district is constructing 
the "Tri-County" project. Certain modifications and 
adjustments in the last project have been made neces
sary by recent court decisions restricting its irrigation 
to the Platte River Basin. Allocations of Public 
Works Administration funds for irrigation projects 
on the Middle and North Loup Rivers have been made 
recently. 

The only feasible source of additional water in the 
South Platte Valley is by transmountain diversion 
from adjacent drainage areas, and the Colorado-Big 
Thompson project has been proposed to fill the need for 
supplemental water. It proposes storage on the North 
Fork of the Colorado near Granby; pumping into 
Grand Lake, and a 13-mile tunnel to the Big Thompson 
River. About 275,000 acre-feet per year could be ob
tained at a total cost of about $25,000,000. With the 
earnings from power which could be developed in con
nection with this project, it is estimated that water 
might be sold for $2.15 per acre-foot. This price is 
less than the price frequently paid for stored water in 
this area. Since the tunnel for this project would be 
within the Rocky Mountain National Park, much oppo
sition to it has arisen from the fear that it would injure 
the scenic features of the park. Provisions for such 
a project are contained in the act creating this park. 
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An investigation of the diversion of waters of the 
Blue River to the South Platte is now being made by 
the Bureau of Reclamation. 

Lasin to use water for recreation or wildlife where it 
would directly conflict with other uses. 

Recreation and wildlife.-Use of Platte River water 
for these purposes has been in.cidental to other uses. 
All storage projects will furnish additional recreational 
facilities. The water supply available for essential 
llses is too limited in all except the eastern end of the 

SrrUlllreservoi1's.-The Division of Grazing has pro
posed water development on public lands. The condi
tions and needs with respect to storage in small reser
voirs are similar throughout the western part of the 
basin and a general item for such work has been 
recommended. 

\ Platte Project List 

Remarks !\lap I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CO~STRUCTIO~ 

S2 Blue River Diversion, Summit County, Colo.: Study of economic feasibility of diverting water 
from Colorado Basin to Missouri Basin. 

Study of water supply and use in Colorado, Wyoming, and Nebraska _____________________________ _ 
(I) Erie (74) and Lafayette (76), Colo.: Muniripal water supplies-------------------------------______ _ 
(I) Albion (48), Alliance (17), Alvo (39), Brid~eport (13), Bruno (14), Clarks (53), Columbus (47), Craig 

(34), Elba (5!), Ericson (21), Fremont (37), Hickman (41), Hyannis (18), Kearney (55), Madison 
(46), Norfolk (27), O'Neill (22), Overton (56)i Page (23), Pender (33), Prague (431, Rockville (52), 
Sargent (20), and Tilden (24); and Knox (25 and Thurston (32) Counties, Nebr.: Waterworks 
extensions. 

(I) Arlington (3fi), Broadwater (14), Columbus (47), Fremont (37), Fullerton (49), Kearney (55), Lincoln 
(42), Meadow Grove (28), Norfolk (27). North Bend (38). Ogallala (58), Oshkosh (15), Osmond (26), 
Overton (56), Sargent (20), Schuyler (45), Stanton (29), Wayne (30), West Point (35), and Wolhack 
(50); and Dixon (31) and Lancaster (40) Counties, Nebr.: Sewer systems and/or sewage treatment. 

47 Loup River puhlic power district (Columbus): Power project on Loup River, Platte County, Nehr __ 

(I) Brighton (75), Fort Lupton (71), and Fort Morgan (63), Colo.: Sewer systems ___________________ __ 
42 Lincoln, Nebr.: Sewage channel to Platte River __________________________________________________ _ 
57 Platte Valley public power and irrigation district (Sutherland): Power and irrigation project on 

North Platte River in Lincoln County, Nebr. 

Casper-Alcova project, Wyo.: For irrigation and power ____________________________________________ _ 

11 Goshen County, Wyo.: Ray Reservoir on Horse Creek to furnish supplemental water supply for 
10,640 acres. 

Development of wells, springs, and storage facilities for stock watering on the public range in several 
counties in Platte Basin in Wyoming. 

7 Alhany County, Wyo.: Near Pole Mountain, reconstruction of water system _____________________ _ 
54 Central Nebraska public power and irrigation district (tri·county) project on Platte River in central 

Nebraska. 

80 Intercepting ditches on Ranch Creek and St. Louis Creek in Grand and Boulder Counties, Colo., to 
provide additional water for diversion through Moffat Tunnel. 

(I) CasUe Rock (88), Central City (81), Frederick (72), Fort Morgan (63), Golden (85), Idaho Springs 
(84), Keensburg (70), La Salle (69), Louisville (77), Loveland (67), and Nederland (78), Colo.: Mu
nicipal water supplies. 

~j' c. 

$2.",000 Sum indicated is needed to complete. 

100,000 Needed as basis for selection of projects. 
142,000 
632,000 

905,000 

5, 2C0, 000 

64,000 
200,000 
465,000 

2,000;000 

315,000 

.5,000 

16,000 
3,000,000 

2, 250, 000 

251,000 

Under construction. Certain cOnstruction pertain
ing to transmission lines is restrained temporarily 
pending court hearing. Sum given is rough esti
mate of additional amount necessary to complete, 
Total cost estimated at $16,200,000_ • , 

Plans can be completed quickly_ 
Nearly completed. Sum given ie rough estimate of 

additional amount necessary to complete. This 
sum already allotted subject to compliance with 
certain conditions. Total cost estimated at 
$10,165,000. 

Cost given is for next 2 years. Additional needed 
to complete, $4,800,000_ 

Under construction. Cost given is for next 2 years 
Additional needed to complete, $17,000,000. Cer· 
tain construction pertaining to power is restrained 
temporarily pending court hearing_ Adjust
ments to irrigation plans may be necessary 
because of recent court decisions. 

Surveys in progress. 

Plans incomplete. 

GROUP B-FOR DEFERRED CONSTRt'CTION 

79 Colorado-Big Thompson transmountain diversion of water from Colorado Basin to Missouri Basin 
for supplemental irrigation supply. 

(I) Arvada (87), Central City (81), Deer Trail (90), Fort Collins (65), Georgetown (83), Golden (85), 
Idaho Springs (84), Johnstown (68), Julesburg (59), Kersey. (64), La Salle (69), Longmont (73), Love
land (67), Merino (62), Mountain View (86), Ovirl (60), and Platteville (69), Colo.: Sewage-treat
ment plants. 

8 small storage projects for irrigation in Wyoming ________________________________________________ __ 
lfi Garden County, Nebr.: Blue Creek public power and irrigation district project ___________________ _ 
12 Frances March McDonald Reservoir on Horse Creek, in Goshen County, Wyo.: For supplemental 

irrigation supply. 

$3,000,000 

274,000 

72,000 
400,000 
450,000 

Feasible and badly needed, to supply water for 
lands now under cultivation. Estimate includes 

... a definite provision for compensating reservoirs 
fully sufficient to protect the rights of water users 
on the Vi' estern Slope. Cost given is for first 
2 years. Additional needed to complete, 
$22,000,000. 

Plans incomplete. 

Plans can be completed quickly. 
Plans incomplete. 
Further study needed. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

8 Wheatland irrigation project in Platte County, Wyo.: Additional storage and canals ______________ _ 
66 Cache la Poudre River, Larimer County. Colo.: Enlargement of Halligan Reser'"oir _____________ __ 
S9 Rebuilding Castlewood Dam, in Cherry Crook, Elbert County, Colo ____________________________ __ 

Small headwater re. .. rvoirs for water conservation in Loup River drainage in Nehraska ___________ _ 
Small hearlwater reservoirs for water conservation on tributaries of the Platte in Nebraska, other 

than the Loup. 
67 Arkins Reservoir on Big Thompson Rivor, in South Platte drainage, in Larimer County, Colo ___ __ 
61 Sedgwick storage project, consisting of feerler CRnal and 2 reservoirs in South Platte drainage, in 

Sedgwick County, Colo., for hrigation of lands in Nehraska. 
19 Almeria public power and irrigation district, on North LoIlP River, in Loup County, Nebr.: Re

habilitation of old canal. 
Casteel Reservoir, in North Platte drain~ge, in Carbon County, Wyo _____________________________ _ 

10 Horse Creek Iteservoir, in North Platte drainage, in Goshen County. ""yo ________________________ _ 

I Map key number shown following community name. 

1,10.",000 
345,000 
450,000 

1,113,000 
1,000,000 

2,005,000 
1,971,000 

9,000 

Plans incomplete. 
Pians completed. 
Plans incomplete. 

Do. 
Do. 

Do. 
Do. 

Do. 

250,000 This is an alternative site (or Rig Creek Reservoir 
of Encampment project. Plans incomplete. 

900,000 Plans can be completed quickly. 



8. KANSAS RIVER 

Flood control for the area at and near Kansas City, 
~Io., and Kansas City, Kans., is the outstanding water 
problem of the Kansas River Basin. Improvement of 
municipal water supplies and elimination of stream 
pollution rank next in importance. 'Vater conserva
tion on some of the tributaries and the construction 
of farm reservoirs are desirable if well planned. 
Recreation lakes and parks are needed in the area. 
Extensive studies of water use in this basin are already 
under way. 

General Description 

The Kansas River is the most southerly of the plains 
tributaries of the Missouri. Its basin lies in the Great 
Plains and central lowlands areas and unlike the 
Platte to the north and the Arkansas to the south, 
it includes no mountain area. The principal tribu
taries, the Republican and Smoky Hill Rivers, rise 
at an altitude of about 5,500 feet above sea level on 
the eastern slopes of the high plains of central eastern 
Colorado. 

The length of the Kansas River Basin from the 
headwaters of the Republican River to the Missouri 
River almost due east is approximately 480 miles. The 
greatest breadth of the basin is about 140 miles. Its 
total area is 61,441 square miles, of which about 40 
percent is in the basin of the Republican, 33 percent 
in that of the Smoky Hill River. 

Th,e topography is remarkably regular although 
there is more rolling country in the eastern portion 
than in the west. The plains slope downward at ap
proximately 12 feet per mile to the central portion 
of the basin, and then at a rate of about 5 feet per 
mile to an altitude of 720 feet at the mouth of the river. 

The valley of the Kansas averages 2 miles in width 
and reaches a maximum width of 5 miles. The lower 
valleys of its principal tributaries, the Republican, 
Smoky Hill, and Big Blue Rivers, are from 1 to 2 miles 
wide. 

The eastern part of the basin is moderately wooded, 
but farther west there are few trees and these are con
fined to narrow strips along the streams. 

The total population of the basin in 1930 was 1,103,-
000 including Kansas City, Kans., with 122,000; To
peka, with 64,000; and Salina, Kans., with 20,000. 
Kansas City, Mo., with a population of 393,000 lies just 
outside the drainage area at the mouth of the Kansas 
River. About half of the inhabitants of the basin are 
engaged in farming. 

Mineral resources of the basin include oil, coal, gyp
sum, salt, and volcanic ash. The production of oil and 
coal is relatively small. 

Numerous industries are concentrated in the eastern 
portion of the area, particularly at Kansas City. 
Transportation facilities are excellent. Se,eral trans
continental railroads run east and west along the Kan
sas River and its principal tributaries. 

Hydroelectric plants have only 13,500 kilowatts out 
of a total installation of 203,000 kilowatts in the basin. 

Soils of glacial origin consisting of sandy, gravelly, 
and stoney loams are confined chiefly to the. hills and 
higher country of the northeastern portion of the 
basin; yellow clay and loam soils coyer the extensive 
tablelands between the stream courses of the northern 
and western portions of the basin; alluvial soils are 
found in all of the principal >alleys; residual soils are 
found in scattered areas throughout the basin. Farms 
of the basin are, in general, productive of the usual 
Midwest crops. 

The average annual precipitation increlUles from 
about 15 inches in the western to 36 inches in the east
ern part of the basin. In the eastern portion approxi
mately 75 percent of the rain falls between April 1 
and September 30 and about 55 percent during the 
four principal crop months. The average annual tem
perature is about 510 and the range from 1210 

above zero to 38 0 below. The length of the growing 
season increases from 149 days in the west to 201 days 
in the east. The average annual snowfall is about 25 
inches and is generally sufficient to protect winter 
crops. 

In the eastern part of the basin, storms are often 
both heavy and prolonged. Storms of the cloudburst 
type occur throughout the area, a notable example 
being the storm that caused the RepUblican River flood 
of 1935. 

Destructive floods have occurred on many of the 
lower tributaries and on the main river. The Re
publican River flood of 1935 showed that flood dangers 
exist throughout the entire length of the principal 
tributaries as well as on the lower reaches and on the 
main river. 

The flow of the Kansas and its tributaries is erratic, 
with infrequent high flood peaks and long periods of 
low flow. Recorded discharges for the Kansas River 
near its mouth have varied from a minimum of 100 
cubic feet per second to a maxinlUm of 260,000 cubic 
feet per second. The recorded run-off for a period of 
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Drainage Basin Problems and Programs 

13 years varies from a maximum of 7,300,000 to a 
minimum of 1,680?000 with a mean of 3,890,000 acre
feet annually, eqUIvalent to a depth of 1.19 inches on 
the drainage area. 

Throughout the basin underground water in varying 
amounts and of varying qualities may be obtained 
from bedrocks and from alluvial fill and unconsol
idated surface materials. The alluvial valley fills are 
in general the most reliable source of water supply. 
Within a given valley, good wells are often found near 
poor ones. Sandstones and limestones yield supplies 
of ground water adequate in many places not only for 
farms but for small towns. This water is of varying 
quality, however. 

Recommended Plan 

Flood protection for the railroad and manufactur
ing ce~ter at Kansa~ City, Mo., and Kansas City, 
Kans., IS of outstandrng importance. This is one of 
tIle most important railroad centers in the country, 
and the manufacturing district one of the most im
portant in the west. Most of the area is in the flood 
plain of the Missouri and Kansas Rivers and although 
it is protected in part against minor floods, it is unpro
tected from maximum floods. Fourteen railroads util
ize the bottom lands for main lines, yards, and termi
nals and the assessed valuation of railroads, industrial 
plants, and other properties within the proposed flood 
project exceeds $116,000,000 of which about 70 percent 
is along the Kansas River and the remaining 30 per
cent along the Missouri. The greatest flood of record 
was in 1844, prior to the present railroad and industrial 
development. The flood of 1903, almost as great as that 
of 1844, resulted in tangibl,e damages of $20,000,000. 
A similar flood today would cause a much greater 
loss. Studies have outlinp,!l a high levee plan to give 
protection, and an item of $10,000,000 for construction 
and $8,000,000 for rights-of-way alid damages was in
cluded in the Omnibus Flood Control Act of 1936. 

The Army Engineers are now preparing a modifica
tion of the earlier plan for high levees with permanent 
bridges at high levels. They now are considering re
taining the high levees but arranging all the low-level 
railway bridges on hydraulic jacks, so that they may 
be raised during extreme floods to provide a free flood
way. 4\,.t such times the gaps in the levees at the ends 
of the 'bridges would be closed by sandbags or shut off 
by flood gates, and rail traffic within the protected area 
re-routed by way of one or possibly two high-line 
bridges, one of which is now constructed. All high
way bridges would be raised permanently above the 
levee grade. The cost of the modified project is esti
mated at $17,200,000. 

Another plan contemplating the reduction of Kan
sas River floods by a series of reservoirs on its main 
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tributaries has been under study since October 1934 
No ?nal decision should be made as to the type of pro~ 
tectIOn for the Kansas City area 'until this is com
pleted. 

Flood levee projects for the protection of portions 
of Topeka and Lawrence, Kans., should also be consid
ered.and final decision reached only after the reservoir 
studIes have been completed. 

Water-supply improvements are recommended for 
Topek~ and for Olathe, Kans.; Cheyenne Wells, Colo.; 
and eIght communities in Nebraska. Water-supply 
systems are also recommended for 16 communities in 
Kansas. 

PoUu:tion in the Kansas basin becomes progressively 
more Important toward the lower reaches of the 
stream. In the Smoky Hill Basin, nine town~ dis
charge untreated sewage into the stream, while six 
more use primary treatment only. It is do~btful 
whether contamination from these sources reaches 
downstream far ~nough to affect the supply of any 
town dependent on the river for water. 

In the Republican Basin 17 Kansas towns have sewer 
systems, 9 with secondary treatment and 3 with pri
mary treatment; 5 discharge without treatment into the 
river. Of the last group, all on the lower section of the 
stream, four are relatively small and the fifth, Junc
tion City, affects only the Kansas River. 

On the Kansas River proper the necessity for pollu
tion abatement is more pressing. In 1920 and 1921, 
the cities of Lawrence and Topeka abandoned ground
water supplies and installed treatment plants to purify 
river water for domestic use. In 1922, on account of 
this change, a survey was made of sanitary conditions 
along the Kansas River and along its principal tribu
taries in the eastern half of the State. In certain sec
tions pollution was found to be excessive. The most 
serious pollution created by discharge of raw sewage 
at Topeka has since been abated by new constructioll. 

Untreated sewage is still being discharged into the 
Kansas River at Junction City, Fort Riley, Ogden, 
Manhattan, Wamego, St. Marys, Lawrence, Bonner 
Springs, and Kansas City, Kans. Negotiations have 
been under way for the abatement of pollution at Fort 
Riley, Manhattan, and St. Marys. With the extension 
of sewer systems and consequent increased volume of 
sewage reaching the Kansas River, the safety of depen
dence upon dilution is open to question. Sewer ex
tensions and improvements at Topeka, sewer systems 
for eight Nebraska communities, and disposal plants 
for four others, as well as sewer systems and sewage 
treatment plants for two communities in Colorado, are 
recommended for construction. Storm sewers are also 
recommended for Superior and Nelson, Nebr. 

Irrigation has not been extensively developed in this 
basin, and under present conditions it does not appear 
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to be economically feasible if dependent on storage 
works on the mai~ streams. One project, however, is 
included in the list for deferred construction. It con
templatelj direct diversions from the Republican River 
and storage and diversion from reservoirs on two of its 
northern tributaries. A compact is under considera
tion between Colorado, Nebraska, and Kansas for di
vision of the waters of the Republican River, and con
struction of irrigation projects on the stream should 
await its adoption. \ 

the State. A study project is set up for a general 
survey and determination of such additional construc
tion programs as may be justified. 

N avigalion is no longer of importance on the Kansas. 
It is effectively stopped by bridges constructed at low 
levels near the mouth of the stream. 

lV ater power has been developed at plants of small 
or moderate size, but the remaining power possibil
ities are unattractive and no power developments have 
been considered in this report. 

Farm ponds have been construct,ed in large numbers 
under a Kansas statute which permits the remission 
of a certain part of the taxes on lands where such 
ponds are built in accordance with standards set by 

A more extensive list of studies would be recom
, mended were not additional investigations by the Army 
'Engineers and the Bureau of Reclamation already 
under way. 

Kansas Project List 

Map I key 
no. 

Project Remarks 

I 
E.stimated I 

Cost 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of pasture ponds throughout basin ______________________________________________ ' ____________ _ 
Study of /?ollution througbout bas\n _______________________________________________________________ _ 

38 Kansas CIty. Kans.: Waterworks IlDprovement ___________________________________________________ _ 
43 Topeka, Kans.: Waterworks improvement ________________________________________________________ _ 

(I) Clifton (25), Della (36), Dorranca (32), Ellis (31), Eudora (41), Fort Riley (35), Lebanon (26), Leon-
ardville (34), Longford (33), McLoutb (37), Palco (30), Sbawnee (39), Soldiar (23), Vermillion (24), 
Wallace (29), and Wetmore (22), Kans.: Municipal water supplies. <') Alma (14) and Beatrica (21), Nebr.; Cbeyenne Wells (28), Colo.; Dwight (2), Exeter (4), Grainton 
(10), and Nelson (17), Nebr.; Olatbe (40), Kans.; Stockville (9), and Swanton (20), Nebr.: Water
workS improvements. 43 Topeka, Kans.: Sewer extensions and improvements ______________________________________________ _ 

(I) Campbell (15)/ Davenport (19), Hastings (G), Imperial (11), Indianola (13), Osceola (1), Seward (3), 
and Sutton 5), Nebr,: Sewer systems. 

(I) Bertrand (7), Elwood (8), McCook (12), and Superior (18), Nebr.: Sewage treatment plants _______ _ 
(I) Cbeyenne Wells (28) and Flagler (27), Colo.: Sewer systems and sewage treatment plants _________ _ 
(I) Nelson (17) and Superior (18), Nebr.: Storm sewers _______________________________________________ _ 

$10,000 
20,000 

200,000 
219,000 
689,000 

318,000 

307,000 
344,000 

161,000 
49,000 
43,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE '. 38 Kansas City, Mo,; and KansllS City, Kans.: Flood levees _______ .. _ .. _ .. __________________________ _ 

43 Topeka, Kans.: Flood levees ______ .. _______ .. _____ .. _____ .. ________ .. ____________________________ .. 

42 Lawrenca, Kans.: Flood le\·ees __________ . ____________ .. ___________________________________________ _ 

16 Nuckols and Webster Counties, Nebr.: Bostick Reservoir on the Republican River and canal for 
irrigation and power. 

I Map key number sbown following community name, 

1,652,000 

281,000 

1,500,000 

Plans completed. 
Do. 
Do, 

Do. 

Do. 
Do. 

Do. 
Do, 
Do. 

Autborized by Congress, Includes $8,000.000 
estimated cost of lands and damages to be sup· 
plied by local interests. 

Authorized by Congress, Includes $807,000 esti· 
mated cost of lands and damages to be supplied 
by local intarests. 

Autborized by Congress. Includes $118,000 esti
mated cost of lands and damages to be supplied 
by local interests. 



9. LOWER MISSOURI 

The outstanding water problem on the main stem of 
the lower Missouri River is flood protection for Kan
sas City, Mo., and Kansas City, Kans., a subject dis
cussed at length in the report on the Kansas River 
Basin. Flood protection for agricultural areas along 
the stream, channel stabilization, and regulation of low 
water flow for navigation are also needed. Pollution 
abatement, wildlife conservation, and recreation should 
be studied. 

General Description 

This drainage area comprises the alluvial valley of 
the Missouri River from the mouth of the Platte in 
Nebraska to the mouth of the Missouri, and includes 
in addition the Platte of Missouri and Iowa, and the 
Nodaway, Tarkio, Nishanabotna, Lamine, Moreau, and 
other minor drainage basins. The major tributaries 
are considered elsewhere. Of the total of 115,620 
square miles in the Missouri River Basin below the 
mouth of the Platte, an area of 24,420 square miles is 
included in the lower Missouri River Basin as it is 
considered here. 

The western part of the basin, extending from the 
mouth of the Platte down to Booneville, is character
ized by nearly level topography in the uplands, rolling 
hills near the main stream, and a broad -alluvial valley 
along the river; the prairie country drops off sharply 
to the river valley. The eastern part, from Booneville, 
Mo. to the mouth of the river, is hilly and cut by the 
dee~ valleys of the tributaries. The flood plain in this 
section averages some 2 miles in width and is bordered 
by high bluffs. 

The land elevations vary from 400 to 1,100 feet above 
sea level. The channel slope of the river throughout 
this section is nearly uniform at 0.9 foot per mile. 

Alluvial soils in the valley flood plain vary from fine 
sandy loams to heavy clays. In general, the ~ssou~i 
River alluvial bottoms contain the most productive soLl 
in the basin. They are, however, closely approac~ed 
by the deep, dark prairie soils in the western portlOn 
of the area. 

The population of this area in 1935 was esti~ated at 
1 371 000 with 525 000 in the twin Kansas CltyS and , " , 
81,000 in St. Joseph. There are 300 incorporated towns 
in the basin; nearly all are growing. 

The St. Louis metropolitan area, containing a popu
lation of about 1 000 000 J' oins the basin on the east. , , , 

Railroads and State highways adequately serve the 
entire basin. A barge service is operated seasonally 

between St. Louis and Kansas City. The more impor
tant items of manufacture in the basin are meat prod
ucts, chemicals, clay products, glass, and clothing. 

About 260,000 people are engaged in agriculture in 
the basin. The alluvial valley of the Missouri includes 
an old, stable, and highly developed agricultural area. 
Because of the deep fertile soils and nearby markets, 
conditions appear to favor expansion of a more inten
sive and specialized type of farming. Corn Belt agri
culture, stock raising and feeding, orchards, truck 
gardening, and specialty crops are at present leading 
types of farming. In the Missouri River bottoms, corn, 
wheat, clover, and alfalfa are important crops. A 
small portion of the Missouri River bottom has been 
drained by ditching and tiling. 

The average annual precipitation varies from about 
32 inches in the west to 40 inches in the east. A large 
part of the precipitation falls during the growing 
season, which in this section of the valley is about 200 
days long. 

Formerly the river did great damage to adjacent 
farm lands but revetments, dikes, and other controls, 
built since 1912, have stabilized the channel to a large 
extent. The river transports much silt. Its discharge 
varies between wide limits. At St. Joseph, the esti
mated maximum discharge is 425,000 cubic feet per 
second, the minimum 3,730, with an average of about 
36,000 cubic feet per second. 

Large supplies of underground water are available 
in the alluvial deposits of the flood plain of the Mis
souri River and its major tributaries. Farm and 
domesti0 supplies are also obtained by boring wells into 
the glacial drift, especially in the northern part of 
the basin where the drift is often from 150 to 350 feet 
thick in the upland areas. The yield from such wells 
varies, depending upon the nature and size of the sand 
or gravel beds, many of which are lenses or pockets 
in the clay. There are, moreover, marked regional 
variations in the chemical content of the underground 
water. Deep wells in St. Charles and St. Louis 
Counties in Missouri and in almost all of the western 
half of the basin yield rather highly mineralized 
water. 

Duck huntinO' and fishing are important recrea-
tional activities~ A few small cut-off and artificial 
lakes have been developed as regional State parks. 

Recommended Plan 
Flood protection at Kansas City, l\Io., and Kansas 

City, Kans., by far the most important problem in the 
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Drainage Basin Problems and Programs 369 
basin, is covered in detail in the report on the Kansas 
River Basin. 

Flood damages averaging approximately $2,000,000 
annually occur in the agricultural portions of the basin 
along the Missouri River. More than 80 drainage dis
tricts have spent a total of $10,000,000 in efforts to pro
tect 400,000 acres of farm and city lands, with varying 
degrees of success. Further protection must be largely 
by means of levees. Preliminary studies, however, 
have shown that general protection is not economically 
justifiable. 

was found to cost more than the estimated benefits 
under existing conditions. 

Water supplies should be installed, extended, or im
proved in a number of the municipalities. 

Pollution should be abated before it becomes more 
serious. Several treatment plants are recommended 
for immediate construction, and a study of the situation 
at the twin Kansas Cities is immediately desirable. 

Lower Missouri flood protection by several alter
native systems of reservoirs has been studied in great 
detail, but even the most advantageous combination 

Navigation will be amply served by completion of 
the 6-foot channel now authorized for the Missouri 
River. To complete the present program from the 
mouth of the river to Kansas City will require $3,600,-
000, and $5,600,000 will be needed to complete the work 
between Kansas City and Omaha. 

Lower Missouri Project List 

Map/ key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study 01 stream pollution throughout basin ......•..•......................................•....... 
Study of water supply for municipal, domestic, and stock watering throughout basin ..•............ 
Study of recreation, reforestation. soil conservation, and wildlite facilities of basin _________________ _ 

52 Kansas City, Mo.: Improvements to waterworks system .••..•..••....•••.•.•...................•.. 
(.) Belton (69\, Boonville (73), Burlington Junction (39), Calilornia (84), and Concordia (72), Mo.; 

(I) 

(.) 

Corning' (17), Iowa; Eldon (sa), Excelsior Springs \54), Fulton (75), and Hermann (76), Mo.; 
Lenox (16), Iowa; LexinJrnln (67), Maitland (45), Marshall (64), Mound City (4.';), New Franklin 
(63), New Haven (77), Norhorne (57), North Kansas City (52), Oregon (46), Richmond (55), Skid· 
more (41), Sweet Springs (65), Tipton (85), and Washington (78), Mo.: Water·treatment plants. 

Atlantic (5), Avoca (4), Defiance (2), Elk Horn (3), Elliott (13), Glenwood (23) ... Hamburg (36), 
Hastings (20), Lewis (7), Oakland (9), and Pacific Junction (24), Iowa; Pilot urove (73), Mo.; 
Riverton (35), Silver City (11), and Templeton (I), Iowa: Waterworks systems and improve-

A:r":!"(43), Nebr.; Anita (6) and Atlantic (5), Iowa; Boonville (73), Burlington Junction (39), Cali· 
lornia (84), and Carrollton (59), Mo.; Carson (12) and Clarinda (27), Iowa; Columbia (74), Con· 
cordia (72), Eldon (sa), Mo.; Elliott (13) and Essex (25), Iowa; Excelsior Springs (54) and Fairfax 
(42) Mo' Farragut (34), Iowa; Fayette (61), Fulton (75), Gilliam (50), and Glasgow (61), Mo.; 
Glenwood (23), Griswold (8), and Bamburg Iowa; Herman (76) Higttinsville (66~ Hopkins 
(32) Independence (68) JetIerson City (82), and King City (47), Mo.; Lenox (16), lowa; Lees 
Sunimit (70) Lexington' (67) Liberty (53), and Maryville (46), Mo.; Melvern (21), lowaj Mound 
City (45) Mount Washin1:tOn (68) New Franklin (63), New Baven (77), Norborne (5t), North 
Kansas City (52) Odessa (71) Omion (46), Pilot Grove (73), Plattsburg (56)" Mo.; Red O~k (191, 
Iowa; Richmond' (55), RoclrPort (42), and Sedalia (86), Mo.; Shenandoah \26), Iowa; Rk'dn!0re 
(41) Slater (60) Smithville (51), St. Charles (79), St. Joseph (48), Sugar Creek (53), Sweet spnnllS) 
(65): Tarkio (38), and Tipton (85), Mo.; Villisca (19), Iowa; Warrensburg (87), Washington (78 , 
and Weston (49), Mo.: Sewage treatment plants. . 

52 Study 01 sewage treatment, Kansas City, Kans., and Kansas Clty, Mo •..•.......•••....•••• ······ 
48 St. Joseph, Mo.: Sewer system .•...•.....•......••••.. _._ ••.... ········•·······• •.....•.•.......... 

10-81 Omaha, Nebr., to mouth olMissouri River: Construction of navigation channel offi.foot depth ....•.. 

44 Richardson County, Nebr.: Channel en1argement, Big Nemaha River, for drainage improvement .. 

$10,000 
10,000 
56,000 

527,000 
627,000 

288,000 

3,278,000 

20,000 
930,000 

9,206,000 Sum needetl to complete present project. 

253,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

(.) Blockton (31), Clearfield (30), College Springs (33), and Gravity (29), Iowa;.Bardin (56), and B~~ee 
(62) Mo' New Market (28) and Orient (15), Iowa; Overland (60), Mo., Prescott (14), Iowa, t. 
Ferdina';d (80) and Waverly (58) Mo.: Municipal water supply systems. 

(.) Bardin (56), Bigbee (62), Overland (80), St. Ferdinand (SO), and Waverly (58), Mo.: Sewage
treatment plants. 

52 K8DS8S City, Mo.: Sewage-treatment plant ................• ····•·········••···········••··· ...... . 

$494,000 

202,000 
3, 000, 000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Kansas cities: Flood levees ••....••..•••• ····•·•···•···•·······••···••·•·••··· ..................... . 

22-81 Lower Missouri River below mouth 01 Platte River:. Levees for 1I00d controL •••...•........ ······ 
14 Adams County, Iowa: Lake lor recreation and wildlife (Crabhill Lake) ••••••••••••••..•••••• ··••·· 

1 Map key number shown lollowing community name. 

See remarks 

$1,000,000 
175,000 

Cost oflevees shown in II Kansas River Basin" 
project list. 
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10. CHARITON-GRAND 

The chief problems on the Chariton and Grand 
Rivers involve st~am ?ollution, water supply, and 
flood control. SOlI erOSIOn has an important bearing 
on the quality of the stream water and on the perma
nence of both agriculture and surface storaO'e. Reser
voirs in this area have been investigated as : part of Ii 
general plan for controlling floods on the Missouri 
River. 

General Description 

The two rivers rise in the rolling plain of southern 
Iowa and flow south through Missouri to the Missouri 
River. The combined area of their basins is about 
10,860 square miles, about one-quarter of which is in 
Iowa. Glacial deposits in this area formed a mantle 
of clay, sand, and some gravE:l in a wide, smooth plain 
that has since been cut by the river systems. The main 
valleys of the Grand and Chariton vary from lh, mile 
to 5 miles in width. They are bordered by hills from 
50 to 200 feet high. The streams meander through the 
,'alley floors, but in the upper part of the Grand River 
basin many of the bows have been eliminated by artifi
cial channels to carry away the flood waters, 

The Eoils formed by weathering from the glacial 
drifts and from deposits of wind-borne dust are gen
erally fertile unless depleted by sheet erosion, and agri
culture is practiced all through the basin, the principal 
crops being corn, livestock, small grains, and grasses. 

The total population of the area decreased steadily 
from 1900 to 1930. About 275,000 people in the 2 
basins are engaged in agriculture; the rest live in 
small towns and cities dependent on the rural areas. 
Manufacturing is relatively unimportant. 

The basin is generally well served with railways 
and highways, but a good secondary road system is 
needed. Power is generated by steam and oil engines 
or transmitted from plants outside the basin. Suitable 
sites for hydroelectric plants are lacking. 

Temperatures range from 30° below zero to 112° 
above, with an average of about 52°. Precipitation 
is about 36 inches, two-thirds of which falls in the 
growing season, with May and June particularly wet. 

The run-off is rapid but the total is only about 20 
percent of the rainfall. Only the larger streams flow 
throughout the year. 

Underground water fro111 deep wells is too highly 
mineralized for drinking purposes, but good water is 
obtained from shallow wells in the mantle of drift. 
These wells, however, are liable to fail in time of 

drought. . T~e river water is muddy throughout the 
~ear and IS litt~e used for water supplies. Ponds for 
h~estock. watermg are numerous, but when they re
ceIve dramage from cultivated land they fill up rapidly 
and new ones have to be built every 2 or 3 years. 

Recommended Plan 

Sewage-treatment pl~nts have been installed by most 
towns that discharge sewage into the streams but in 
some cases insufficient treatment results in p~llution. 
Several towns, tourist camps, and creameries discharge 
untreated sewage and wastes into the waters. Recom
mended projects include new or improved treatment 
faci~ities for a :r:"umber of towns, some form of reg
ulatlOn of pollutIOn from tourist camps, and a general 
survey of pollution conditions as a basis for future 
plans. 

lVater supplies have been provided in 31 towns in the 
area. Forty-five others have no public water or sewer 
systems. Urban water supplies from wells, with treat
ment for softening and iron removal, are proposed for 
several towns in the area, and a surfa.ce reservoir for 
one other community. There has been some investiga
tion of the ancient pre-glacial channels, now buried in 
drift, which can be expected to furnish dependable 
supplies. The investigation should be extended. 

Flood protection is now provided to 142,600 acres in 
the Grand River Basin, and partial protection to 338,-
500 acres. There are 45 incorporated drainage districts 
and 10 not incorporated. The effect of the protective 
work in this area has been to increase floods down
stream in the central lower part of the basin to such 
an extent that large areas of fertile land have been 
removed from use. The Corps of Engineers have pre
pared plans for protecting some of this land, but the 
average cost of a general system would be nearly $100 
per acre. On the Chariton a complete system of flood 
protection against usual high water has already been 
installed. 

Storage in future may be developed at the Chilli-
cothe Reservoir site. The possibilities of this storage 
have been studied by the Corps of Engineers in connec
tion with a system consisting of the Arlington, Topeka, 
and Fort Peck Reservoirs, for the alleviation of floods 
in the Missouri Basin. These reservoirs, supplemented 
by the Richland, Osceola, South Grand, and Pomme 
de Terre also have been studied for the primary pur
pose of alleviating flood conditions on the Lower Mis
sissippi. Of these reservoirs, only Fort Peck has been 

startE'd. 
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Soil erosion has ruined many thousand acres in the 
Grand and Chariton Basins. Preliminary studies by 
the Soil Conservation Service indicate that most of the 
area has lost half its topsoil. All the reservoirs and 
farm ponds of the area depend for their continued use
fulness on a program of erosion control for the tribu
tary watershed. 

could be combined with reforestation and soil-erosion 
control. A national forest purchase unit has been 
established in southern Iowa, and all lands purchased 
or controlled are to be set aside as game refuges. 

Recreational wses of the streams are limited by the 
fact that they are mu<¥y and irregular in their flow. 
There are some sites available for artificial lakes, which 

Two migratory waterfowl flyways cross these basins, 
but many of the shallow lakes and lagoons that once 
served as stopping places have been drained. The 
areas that have been abandoned because of flood con
ditions possibly might be used as a refuge for wild 
game. 

Chariton-Grand Pr.oject List 

~i! 1---- - Project I Estimated cost I 
_--!-________________________ -l-___ --'-_____________ _ 

Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of stream pollution throughout basin _______________________________________________________ _ 
Study of water conservation and recreation ________________________________________________________ _ 

(I) Afton (3). Iowa; Albany (24), Bevier (28), Breckenridge (37), Brunswick (39) Bucklin (29), Cains-
ville (17), Cameron (35), and Chillicothe (32), Mo.; Corydon (8), Iowa; Gallatin (33), Grant City 
(16), Green City (20), Hamilton (36), Huntsville (42), Keytesville (40), La Plata (27), Linneus (31), 
Maysville (34), Milan (22), Novinger (21), Pattonsburg (25), Prlncaton (18), Salisbury (41), Tren-
ton (26), and Unionville (19), Mo.: Sewage treatment plants. _ 

38 Braymer, Mo.: Sewer system and sewage treatment plant ________________________________________ _ 
(I) Bevier (28), Braymer (38), Breckenridge (37), Bucklin (29), Cainsville (17), Green City (20), Linneus 

(31), Novinger (21), and Pattonsburg (25), Mo.: Municipal water supplies. 
(I) Allerton (13) and Murray (2), Iowa: Municipal water supplies ____________________________________ _ 
(I) Bethany (23), Cameron (35), and Marcaline (30), Mo.: Improvement of water supplies ____________ _ 

$10,000 
20,000 

767,000 Preliminary plans completed. 

49,000 Plans ready. 
348,000 

133,000 
215,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) 
(I) 

Flood levees for such land units as may be protected at relatively low cost _________________________ _ 
Cincinnati (12), and MystiC (9), Iowa: Water supply systems _____________________________________ _ 
Exline (ll), Garden Grove (7), Grand River (5), Kellerton (15), Lineville (14), Lorimor (I), Numa 

(10), Tingley (4), and Van Wert (6), Iowa: Water supply systems, 

$225,000 
220,000 
377,000 Improvement to supplies. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

331 Cbillicotbe Reservoir: Flood control and navigation _________ ------------------------------ _________ 1 $31,700,000 I Preliminary plans and surveys completed. 

I Map key number shown following community name. 
Osage Project List 

Mapi key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

(I) 

(I) 

(I) 

47 
(I) 

Study of water supply for municipal, domestic, and stock watering in western section of basin _____ _ 

~~~~I °Mte~~.~o~I~:f.rg~hm~~~~~. ~~~~r Piay-(43); Oar<ieri-b-ity (S);-iiume-(2ii,-an.i-iiberai -
(45), Mo.; Louisburg (ll), Aans.; New Linn Creek (31), Mo.; Pomona (2) and Quenemo (14), 
and Scranton (3), Kans.; .. heldon (44), Mo.; Spring Hill (5), Kans.; Tuscumbia (21) and West
pbalia (20), Mo.' Water supply systems, 

Harrisonville (3), Mo.; Melvern (16), Kans.; Morrisville (508) and Pleasant Hill (6). Mo.: Additions 
to water supply systems. 

Appleton City (24), Ash Grove (50), Bolivar (42), Buffalo (41), Camdenton (33), Clinton (17), Cole 
Camp (18), Drexel (10), Eldorado Springs (36), Greenfield (49), Harrisonville (9), Humansvilie 
(35), Iberia (32)1 Liberal (45), Lockwood (48), Marsbfield (51), Nevada (37)\ New Linn Creek (31). 
Osceola (30), Peasant Hill (6), Ricb Hill (28), Sbeldon (44), Stockton (40), Versailles (19), War
saw (22), Westpbalia (20), and Windsor (7), Mo.: Sewage treatment plants. 

Mulberry, Kans.: Sewer system and sewage treatment plant ______________________________________ _ 
Arcadia (46), Eskridge (I), Gardner (4), Louisburg (ll), Moran (26), Mound City (25), Pomona 

(2), Quenemo (14), Scranton (3) and Waverly (16), Kans.: Sewer systems and sewage treatment 
piants. 12 Osawatomie, Kans.: Sewage treatment plant ______________________________________________________ _ 

39 Nevada, Mo.: Waterfowl refuge ___________________________________________________________________ _ 

$20,000 • 
10,000 

310,000 Final plans needed. 

329,000 

923,000 Do. 

70,000 Do. 
314,000 Do. 

65,000 Do. 
96,000 Plans being prepared. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

29 Osceola Reservoir, St. Clair County, Mo.: For flood control, navigation and power _______________ _ 
(') Fort Scott (38), Osawatomie (12). and Ottewa (13). Kans.: Flood protection levees ________________ _ 

(I) Soutb Grand River Reservoir (23), Warsaw, and Pomme de Terre River Reservoir (34), near Her
mitage, Mo.: For flood control, navigation, and power. 

I Map key number shown following comll'unity name. 
, Map key number shown followin~ resuvoir name. 

$24, 663, 000 
1,439,000 

14,792,000 

Final plans needed. 
Final plans ready. but construction deferred pend

ing completion of reservoir studies now in 
progress. 

Further study needed. 



11. OSAGE 

In the Osage Basin the more pressing needs are 
improvement of .municipal water supply, elimination 
of stream pollutIOn by raw sewage, and flood protec
tion for three cities and for agricultural lands in the 
upper headwaters region. 

General Description 

The Osage River, known in Kansas as "Marais des 
Cygnes", rises in th,e rolling prairies of east-central 
Kansas. It flows first southeastward into Missouri 
through wide swampy bottom lands and then north
eastward to its junction with the Missouri River near 
Jefferson City. At the headwaters the altitude is 
about 1,250 and at its mouth about 500 feet. The area 
of the basin is 15,300 square miles, one-third in Kansas 
and the rest in Missouri. It is about 250 miles long and 
100 wide. Channel slopes in the main stream and in its 
principal tributaries are irregular, the river consisting 
at low water of a series of pools, often 3 or 4 miles long, 
formed by gravel shoals, and without perceptible 
current.. 

In the ?e~tral part of the basin the rolling prairies, 
charac~erIstIc of the western or headwaters region, 
merge mto more hilly country, which still farther east 
changes in turn to the most broken topography of the 
basin, especially among the Ozark tributaries entering 
from the south. 

The headwaters valley is broad and shallow and the 
stream meanders in wide loops. The central basin is 
nearly flat and more or less marshy with a rank growth 
of grass and open groves of pin oaks; 'in the eastern 
portion, where the stream traverses the hill country, 
the valley is generally less than a mile wide. 

The basin has three main types of soil: that of the 
limestone uplands, fertile but stony; the prairie soils 
in the western portion, excellent for staple crops; and 
the river flood plains, rich but subject to overflow and 
in need of artificial drainage. 

Forests originally covered most of the basin. Al
most all of the commercial timber has been cut. What 
remains is scattered through the drainage area of the 
smaller tributaries in the Ozark foothills. 

Railroad facilities in the western portion of the 
Osage basin are good, but in the eastern part large 
areas along the river have no rail service. Highway 
systems are well developed and are being extended and 
improved. 

The population of the basin in 1930 was 350,000, of 
which 306,000 were on farms. The western part of the 

are~ lies.dire~tly south of Kansas City, and the eastern 
section IS trIbutary to Springfield and St. Louis. 
There are no large cities within the basin. Numerous 
small communities serve as local trading centers for 
surrounding agricultural territory. With improve
ments in transportation, the larger towns are growing 
at the expense of the smaller. 

Agriculture is the leading activity. Stock raising in 
cO~l.Dection with farming is important, particularly in 
MIssouri. Farm lands comprise 54 percent of the 
basin. The holdings are in general small and the pro
duction diversified. 

Oil, natural gas, and coal are produced. 
Temperatures range from a maximum of 121° to 

a minimum of 40° below zero, with an average annual 
of about 56°. 

Precipitation averages 36 inches in the prairie head
waters, increasing to 42 inches in the Ozarks. About 
65 percent of the moisture is received during the grow
ing season, extending from April 1 to September 30, 
with most of this in the 4 months, May to August. 
While rainfall is usually adequate, both in amount and 
seasonal distribution, droughts of 3 to 6 weeks in the 
important crop months, July and August, are not 
infrequent. 

Violent storms with excessive rainfall occur fre
quently in the headwaters basin and along the foothills 
of the Ozarks, with a maximum of 10.3 inches in a 
single day. Only a few floods, however, have been so 
general as to affect the main stream and all its 
t.ributaries. 

Run-off varies even more widely than rainfall in dif
ferent parts of the basin-the upper headwaters yield
ing a normal run-off less than 5 inches, while during 
the same period the Niangua River, a southern tribu
tary heading in the Ozarks, averaged nearly 20 inches. 

A 14-year record at the Bagnell gaging station which 
commands nine-tenths of the drainage area showed a 
maximum of 17,900,000 and a minimum of 912,000 acre
feet. The average of 7,090,000 acre-feet was equivalent 
to an average depth of 9.5 inches on the drainage area 
above Bagnell. 

Underground water is obtainable throughout the 
basin. In the western part of the basin this water 
shows a relatively high mineral content, which in
creases with depth until the water is no longer fit for 
human consumption. Wells in the Ozark region 
Ilsually furnish an abundant supply of good water. In 
Kansas the underground water is within 200 feet of 
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Drainage Basin Problems and Programs 

the surface but is too scanty for municipal supplies. 
Shallow farm wells except in river bottoms are likely 
to fail during dry periods. 

Recommended Plan 

Water supplies are needed for a number of munici
palities in both States. Additional supplies are required 
by some towns now partially provided. 

Pollutwn of streams is not yet critical, but is rec
ognized, particularly by Missouri authorities, as a 
problem of immediate importance. A factor in the 
pollution problem is the increase in the number and 
population of recreational centers, particularly in the 
Ozark region. Only 40 out of 275 camps in Missouri 
have sufficiently high standards to receive the approval 
of the State board of health. Sewer systems and 
sewage-treatment plants are proposed for a number 
of municipalities which now discharge raw sewao-e 
into the streams. '" 

Recreation in Missouri centers at the Lake of the 
Ozarks, formed by the Bagnell Power Dam which was 
completed in 1932. This lake has an area of 61,000 
acres, and a shore line of nearly 1,300 miles. It has 
become the outstanding recreation center of the State. 
The National Park Service has acquired and is devel
oping 25,000 acres of land on the Grand Glaize arm of 
the lake. Similar recreation facilities in other sec
tions are greatly needed. 

In Kansas, three recreation projects are now nearing 
completion. One at Farlington consists of a lake of 
150 acres and 300 acres of park land; one at Garnett 
has a lake of 48 acres and park land of 100 acres; the 
third near Gardner consists of a lake of 130 acres, with 
200 acres of park land. 

Flood damage is confined largely to the upper sec
tion of the stream, west of Warsaw, Mo. Below that 
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?oint the Bagnell Dam now normally serves to elim
Inate flood damage. Overflows in the upper basin 
affect about 290,000 acres of agricultural land 112 000 
acres of which are now protected, at least in 'part: by 
works constructed by drainage districts. 

A study of proposed protection works for one area 
of 57,000 acres showed that costs of construction would 
be out of proportion to the benefits obtained there. 

Studies haYe shown that protective levees are clearly 
justified for Fort Scott and Ottawa and on the border 
line of economic justification for Osawatomie, Kans. 
Construction of four reservoirs, on which detailed 
studies are now being made, has been suggested as a 
means of providing flood protection. Construction of 
the three levee projects should be deferred, pending the 
outcome of the reservoir studies. 

Pou'er is supplied by 25 fuel plants with a combined 
capacity of 32,000 kilowatts, and 4 hydroelectric 
plants, the largest at Bagnell, Mo., with a com
bined capacity of 158,000 kilowatts. The output of 
the existing plants provides a surplus for transmission 
to markets outside the basin. Additional units can be 
installed at Bagnell and no new power projects are 
recommended. 

Storage, of large capacity, may be obtained at the 
Osceola, South Grand, and Pomme de Terre reservoir 
sites. Possibilities of their utilization for control of 
floods and for navigation on the Missouri and Mis
sissippi to Cairo, either operating as a group or in con
junction with the Bagnell Reservoir, have been studied 
by the Corps of Engineers. They have also been con
sidered together with the Richmond, Arlington, Chilli
cothe, and Garfield Reseryoirs for the primary pur
pose of alleviating flood conditions on the Lower 
Mississippi River. 
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12. GASCONADE 

The Gasconade Basin has a small population, but is 
becoming increasingly important as a recreational area. 
Its towns should improve their water supplies and pro
vide sewage-treatment plants. Stream pollution abate
ment and prevention will be of growing importance 
due to increased summer occupancy. Hydroelectric 
power opportunities exist, but there is little demand 
for power in the basin itself. 

General Description 
The Gasconade River rises in the northern Ozark 

foothills and flows northeastward to its confluence with 
the Missouri 107 miles above the mouth of the latter 
at the town of Gasconade. The basin is about 130 miles 
long. It has an area of 3,600 square miles. 

Extending .from the rough, broken country of the 
extreme headwaters down to the vicinity of Arlington, 
is a rolling plateau into which the streams have cut 
deep and narrow valleys. These are bordered by bluil's 
that rise from 100 to 150 feet above alluvial bottoms 
that average a few hundred feet in width. Down
stream from Arlington the terrain becomes progres
sively more hilly and broken. The river bottoms from 
Arlington to within 30 miles of the mouth are generally 
less than three-quarters of a mile wide. In the last 30 
miles the valley gradually widens until· it is one and 
one-half miles wide at the mouth. 

The uplands are about 850 to 1,500 feet above sea 
level. The stream's altitudes range from 1,200 feet at 
the headwaters to 492 feet at its mouth. Even in the 
headwaters the slope of the stream is only 6 feet per 
mile' near the mouth it is 1.2. 

Throughout its course the river m~anders from bluil' 
to bluil' in ox-bow bends and erOSIOn has produced 
U-shaped valleys. The channel bed is gra~el, with 
occasional rock ledges.. Deep pools and eddIes sep~
rated by shoals or rimes are typical of the streams III 
the Ozarks. . 

Originally well forested, only about 3? ~e~cent of 
the basin is now timbered and much of thIS IS III scrub 
oak. The soils of the ~plands, generally thin and 
gravelly, are not well fitted for agric~lture except ~or 
production of grapes and small frUIt. The allUVIal 
valleys contain fertile soils. . 

Mountain Grove, with about 2,000 people, IS the 
largest community in the basin. The small towns. are 
along the boundary ridges rather than along the rIver 
itself. 

96428-37-25 

Of the total population of 75,000, the rural popula
tion is 45,000. The only important population trend 
is a growing influx of summer visitors. The rugged 
and picturesque landscape, the fine water, and the well 
developed camps make this area popular with vaca
tionists. 

While the 1925 Census of Agriculture classified 70 
percent of the area of the basin as farms, it reported 
only 20 percent cropped in 1924. The chief crops in 
order of importance are corn, wheat, hay, and forage. 
Dairy products IIJld poultry are sent to the metro
politan district of St. Louis, about 100 miles distant. 

Lumbering, formerly the most important industry, 
now is confined principally to the production of rail
road ties. 

Clay deposits constitute the only mineral resQurce 
of present importance. 

Three railroads cross the narrow part of the basin 
north of Waynesville, but the southern portion is with
out railroad facilities save for a single line which skirts 
the southwestern boundary for 80 miles. State high
ways cross the narrow northern portion of the basin, 
but in the southern portion they are not well 
distributed. 

The mean annual temperature is about 55°, with an 
extreme range from 34° below zero to 110° above, and 
an ordinary range from 22° above zero to about 90°. 

The normal annual precipitation varies in diil'erent 
parts of the basin from 36 to 44 inches, of which 60 
percent falls during the growing season of 180 days. 
The average annual run-oil' is about 14 inches. Many 
storms are of high intensity and long duration, the 
majority coming in the spring and early summer 
months, although severe storms and floods have been 
recorded in every month of the year. 

The combined flow of many springs maintains an 
unusually high discharge in low-water seasons. The 
annual run-oil' recorded at Rich Fountain has ranged 
from a maximum of 4,740,000 to a minimum of 1,270,-
000 acre-feet. A 16-year mean was equivllient to 13 
inches depth, as great or greater than that for any 
other tributary in the Missouri River system. 

Bank erosion on the Gasconade River is not severe 
and the suspended sediment carried by t~e river is 
small when compared with that of other mllJor streams 
of the Missouri system. 
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Recommended Plan 

Str'ea1n poilution in the Gasconade Basin is not yet 
serious, but growing recreational use of the basin by a 
large transient summer population warrants especial 
care in the prevention or reduction of contamination. 
Benefits derived by people .of the basin from the recrea
tional activities should encourage them to provide their 
communities with betttk water supplies and sewer and 
sewage-treatment systems. Projects of this type are 
recommended for construction. Of the 21 incorporated 
towns. within the basin only 2 have public sewer sys
tems. Most of the smaller towns and some of the 
larger communities discharge raw sewage directly into 
the streams without any type of treatment, as do also 
nearly all the many tourist camps. 

The only industrial waste of troublesome propor
tions is that of the numerous creameries and cheese 
factories scattered throughout the basin. These wastes 
cause local nuisances and increase the acidity of the 
water to an extent detrimental to fish life. 

Water power is the most important resource but the 
scant population of the basin and its lack of industries 
have retarded development. The four power plants, 
now operating, are small and none is driven by water 
power. The power requirements are supplied almost 

Nat1,Onal Resources Oommittee 

entirely by transmission lines from plants located out
side the watershed. 

The most promising power market is in the St. Louis 
district about 100 miles east of the northern end of the 
basin. The St. Francois lead-mining region, Jeffer
son City, and the various towns nearby afford other 
markets. 

Four dam sites on the main river near Richland, 
Arlington, Vienna, and Rich Fountain offer opportuni
ties for water-power development. They command 303 
feet out of a total of 347 feet gross head in this stretch 
of the river. About 85,000 kilowatts could be produced 
at these four sites. As a single project the suggested 
Arlington development with an installed capacity of 
30,000 kilowatts was found to be the cheapest and any 
progressive future development should start there. Its 
cost was estimated at $5,836,800. 

Floods in the basin itself are unimportant. Short 
and flashy peaks occasionally flood small areas of un
improved bottom land but no material flood damage 
has been reported. Flood-control operation of the 
Arlington Reservoir on the Gasconade to reduce floods 
on the Mississippi River and on the lower Missouri 
River was studied. It was found that the effects would be 
inappreciable on the Mississippi and very small on the 
Missouri. 

Gasconade Project List 

Map/ key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of stream pollution conditions tbrougbout basin ____________________________________________ _ 
Study for extension of recreational facilities of basin _______________________________________________ _ 
Cabool (13), Houston (10), Mountain Grove (12), and Ricbland (8), Mo.: Sewage treatment plants_ 
Crocker (4), Hartville (11), Lane (I), Licking (9), Newburg (6), and Waynesville (7), Mo.: Munic-

ipal watar supply systems and sewage treatment plants. 

$5,000 
6,000 

2.55, 000 Final plans required. 
166,000 Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

&1 Arlington, Mo.: Hydroelectric and recreation reservoir and power Plant ____________________________ 1 
(I) Rich Fountain (2), Richland (8), and "ienna (3), Mo. Hydroelectric and recreation reservoirs, and 

power plants. 

$5, 500, 000 I Final plans required. 
13, 700, 000 Do. 

I Map key number shown following community name. 
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1. UPPER ARKAN.SAS 

The water plan for the upper Arkansas River Basin 
is primarily concerned with the production of a more 
reliable water supply for irrigation. This can be 
achieved in part by additional storage of flood water, 
but the recent record,\ including the drought years, 
would appear to indicate the ultimate importance of 
an additional supply from outside the valley. Water 
now diverted from the western slope of the Rocky 
MOIDltains, or about to be diverted, will not be suffi
cient, and studies should be made of the possibility and 
desirability of diverting additional water. 

The water plan includes the correction of damaging 
flood flows on certain of the tributaries in the south
eastern part of the State and on Fountain and Monu
ment Creeks, but definite proposals should await the 
result of further investigation. 

The plan may include, as a result of further study, 
a program of small reservoirs in the southeastern part 
of the basin for local water supply, stock watering, and 
minor irrigation, but such development will be limited 
in part by existing water rights. Development of 
small reservoirs of this type is definitely indicated for 
parts of the basin in Kansas. 

Municipal water supply is generally adequate, but 
there is an extensive need for treatment of munici
pal sewage. The abatement of industrial pollution is 
important on some minor streams. 

General Description 
The upper Arkansas River Basin, as here considered, 

is the area drained by the Arkansas River and its 
tributaries above Hutchinson, Kans., plus the area 
lying south of the watershed of the Smoky Hill River 
and north of the watershed of the Cimarron River 
which has no exterior drainage. 

This basin contains 39,250 square miles of which 
about 25,250 are in Colorado and 14,000 are in Kansas. 
About one-eighth of the basin lies in the Rocky Moun
tains, and the rest in the Great Plains. The Arkansas 
River rises in the Saguache, Sangre de Cristo, Culebra, 
Mosquito, and Colorado ranges which have many peaks 
higher than 14,000 feet above sea level. The mountain 
section of the river is about 130 miles long, and falls 
to 5,320 at which altitude it debouches through the 
Royal Gorge into the foothills and plains at Canon 
City, Colo. From Canon City it falls 3,805 feet in 500 
miles to Hutchinson. The basin is bounded on the 
north by the Republican Basin and on the south by 
the Cimarron. 
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The Rocky Mountain section is composed of great 
masses of igneous intrusions which have been stripped 
of over-lying sedimentary formations by severe stream 
and glacial erosion. The slopes are steep with ex
posures of bare rock in many places, and a thin mantle 
of rocky soils in others. The section includes the 
s~>uthern part of the "Golden Crescent", a richly miner
alized region of Colorado, containing many deposits of 
gold, silver, and lead. Between a dry lower limit at 
6,000 feet and a cold upper limit at 10,000 feet conifer
ous forests thrive. 

The 'Arkansas River has eroded a trough which is 
300 or 400 feet deep across the high plains to near 
Dodge City, Kans. Tributaries have cut both sides of 
the trough into a broken belt. Eastward from the 
high plains escarpment at Dodge City ,the river flows 
across the western part of the rolling prairies. The 
plains section is underlain generally by sedimentary 
strata which contain extensive salt and gypswn de
posits. In the Raton district there are rich coal beds. 

The total population of the basin in 1930 was about" 
400,000; 282,000 in Colorado and 118,000 in Kansas. 
About 40 percent is urban. The mining population 
trends point to a decline. Irrigation farming popula
tions are stabilized at the present level due to nearly 
complete use of present water resources. The wheat 
and stock ranch population is approaching stabiliza
tion with a slow growth. Most of the cities, therefore, 
are stabilized as to their population. 

The temperatures in the mountain district range 
from cool to cold depending largely on altitude. The 
precipitation increases with altitude up to about 9,000 
feet, from 20 to 45 inches. The snow accumulates 
deeply in the forests and high valleys, and some of the 
snowfields are perennial. The rains and melting snows 
provide the basic flow of the :Arkansas. A triangular 
tongue of plains and foothills with Canon City at the 
apex is hemmed in by mountains. Here mountain and 
valley winds are localized. Heated air from the plains, 
rising toward higher elevations, encounters cold air, 
causing any moisture to precipitate rapidly and result
ing in torrential rain. These rains cause sharp-crested 
floods at Pueblo and points downstream. The Foun
tain Creek Basin in the vicinity of Pikes Peak, the 
canyon of the Purgatoire River, and, to a lesser extent. 
the canyon of Timpas Creek also are areas where 
"cloudburst" storms are common. The erratic flood 
flows resulting from these storms make up practically 
all of the water originating in the basin which is not 
utilized for irrigation. 



Drainage Basin Problems and Programll 

The plains were once covered with a luxuriant 
growth of grass. Because of overgrazing, the im
portance of cattle ranching has steadily declined in 
recent years. Wheat raising by dry-farminCT methods 
flourished and declined along the eastern border which 
is within the zone of occasional wet season~. The 
central Kansas plains are well developed with wheat 
and stock ranches. 

The substantial economic development of the basin 
has been in irrigated agriculture. Many places have 
developed crop specialties, such as vegetables, melons, 
and sugar beets. 

The climate of the plains is semiarid. The mean 
annual temperature is about 50 0

, with extremes from 
300 below zero to 1100 above. The average annual 
precipitation decreases from 27 inches at Hutchinson 
to 12 inches at Pueblo. Precipiation varies from year 
to year from as low as 6 inches to as much as 33 inches 
over wide areas. Most precipitation of the plains 
comes as summer thunderstorms, frequently of great 
violence. 

Decreased flow of the river in the plains section, due 
to evaporation, absorption, and irrigation, has resulted 
in the building up of the stream channel by deposits 
of sediment which the stream can carrv no further. 
This is especially noticeable in the Kansas'section where 
periods of zero flow are common. The river bed is 
unstable and wide and the channel shifts frequently. 

From the Kansas-Colorado line to Larned, Kans., a 
distance of about 200 miles, the river receives no tribu
tary flow. This accounts in part for the rapid reduc
tion in flood peaks in this section. Several streams in 
this part of Kansas, notably Wildwoman and Bear 
Creeks, have well-developed drainages for a consider
able distance and then disappear in the quick mantle 
of unconsolidated material which overlies much of the 
area. 

Recommended Plan 
Irrigation.-Water from the Arkansas River and its 

tributaries is used in Colorado and Kansas for irriga
tion of more than 600,000 acres. About 405,000 acres 
are irrigated in the plains section below Pueblo of 
which about 340,000 are in Colorado and 65,000 in 
Kansas. It is estimated that prior to 1930 there was 
an average annual water shortage in excess of 200,000 
acre-feet in the Colorado section alone. In Kansas re
curring shortages have resulted in the abandonment 
of about 200,000 acres which were irrigated at one time. 

A dam at Caddoa on the main stream 18 miles above 
Lamar would catch the greater part of the flood water 
and hold it for beneficial use. Estimates indicated 
that a 680,000 acre-foot reservoir at Caddoa, with 400,-
000 acre-feet reserved for irrigation and 280,000 for 
flood control would make available approximately , 
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170,000 acre-feet of supplemental water per year. The 
dam and reservoir with the necessary appurtenances 
would cost approximately $10,000,000. This reservoir 
would eliminate practically all flood damage in the val
ley as far as Larned, and would make appreciable re
ductions in flood dan:i.ages as far as Hutchinson. 

At a site on the Puj-gatoire River, a reservoir of 145,-
000 acre-feet capacity would make 48,500 acre-feet of 
supplemental water available each year. The cost of 
the project would be about $1,600,000. 

Another reservoir:site is available-the Bear Creek 
reservoir in western Kansas. This is an off-channel 
reservoir which would be supplied by a canal about 15 
miles long from a diversion dam across the Arkansas 
River above Hartland, Kans., estimated to cost $700,-
000. The capacity of the reservoir would be about 
60,000 acre-feet and it is estimated that it would pro
vide 40,000 acre-feet of supplemental water per year 
for use in the vicinity of Garden City, Kans. 

Development of these projects has been deterred not 
only because of the high cost but because of the litiga
tion between Colorado and Kansas over water rights. 
A stipUlation has recently been entered which says in 
effect that if the Caddoa Reservoir is built, water uses 
below the site shall continue substantially as in the 
past except for flood flows made usable by the reservoir 
which shall be divided equally between the two States. 
This action should help to clear the way for construc
tion of the Caddoa project. 
t Supplemental water may be supplied by two other 
methods; transmountain diversions and pumping from 
underground sources. Both methods are now used to 
some extent and both should be studied further. The 
Twin Lakes Reservoir & Canal Co. is now engaged in 
the construction of a transmountain diversion to bring 
water from the Colorado River basin at a cost of 
$2,200,000. About 50,000 acre-feet will be supplied 
by the diversion for use on an area of 50,000 acres. 
To stabilize present irrigation development in the Ar
kansas River basin, other importations as well as con
struction of additional storage on the east slope, have 
been proposed. Because of the shortage of water for 
the lands now irrigated, no proposals for the irriga
tion of new areas should be considered. 

Flood control.-Although not a major problem in 
most of the area, floods are damaging in a few locali
ties, especially on Fountain Creek near Pueblo and Co~o
rado Springs, and neal,' Trinidad where the PurgatOl~e 
River freqnently leaves its banks. The Caddoa proJ
ect would eliminate flood damage for some distance 
below the dam, and studies are now being made of the 
flood problems on the other streams by the Bureau of 
Reclamation and the Soil Conservation Service. 

Underground 'I.vater is used extensively for irriga
tion and municipal water supply. The Dakota Sand-



C.:> 
00 
I>,;) 

, WYO.! NEBlI. \ 
--,------~--1 ',-

i ~01.O. r--------·\ 
UTAH' I ~ _ KANt'. I 

• ••• I ------+---- L-=::l-------\ 
: I. OKLA. 

A.m'_ I N. MEX. ; TEX.l 
: I~_ 

• Tierra Amarilla 

®SANTA FE 

GREELEY 
® 

.etatt~ 
UPPER ARKANSAS 

SCALE OF MILES 
10 0 10 20 an 40 50 

1936 
I r-------------

t:' 
A D o 

'Ui'-

L 

-------------1 

E x A s 
CafUldi4n --

I.EGEND 

Cities ___ _ --® 
W.1eT Supply __ -e 
Polll1tioll Control ____ _ --+ 
DOni nnd Reservoir, Irrigation __ --tD 
Dnm and Reservoir, Flood Control -- -- ID 
Am' Stndy,lrrigntiol1 __ __ ® 
Are' S'udy •. Flood ControL __ ® 
Irri~.1tjon Cann~ ___ ___ __I.';' 

Drninnge Rlsin BoUlldliry ______ ~ 

:\IUI) Key Numbers Showil 011 Proj~ List ___ 23 

Projecbl, Immediate IUYEllugKtioli or Construction Shown in Red 

BoBin Wide Study. Location or 4,500 Pasture Ponds 

---~------
M 

NATIONAL RESUURCES ('UMMITn:E 
WATER RESOURCES COMMITTEE 

I)RAINAGE BASIN STUDY 



Drainage Basin Problems and Programs 

stone, which furnishes an abundant supply, at places 
from flowing wells, is the principal deep-well source. 
Some of the wells in the Dakota formation in Kansas 
produce mineralized water which contains objection
able quantities of fluorine. 

Shallow wells ordinarily yield supplies which are 
fair to good in both quantity and quality in most of 
the plains area. More than 3,000 acres ar~ irrigated 
from shallow wells in Scott County, Kans., with no 
appreciable lowering of the water table. Shallow 
wells in the valley of the Arkansas River and in dry 
creek beds usually yield good supplies which are ex
tensively used for supplemental irrigation. 

A fall in the water table in the vicinity of La Junta, 
Colo., indicates that the draft there exceeds the sup
ply. The underground water resources of the basin 
deserve careful study to assist in preventing their over
development and depletion. 

Drainage of large areas of irrigated land in the 
valley has resulted in the return of considerable water 
to the stream. Such drainage will probably be applied 
on the rest of the irrigated area in the valley of the 
Arkansas as the land requires. 

Urban water supply is not a serious problem. Most 
of the towns have adequate systems. A few of the 
smaller towns which now have no water systems, could 
probably support municipal works, and some of the 
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larger towns need improved plants. In a few small 
areas in Kansas where fluorides are present in the 
water, a serious problem exists. 

In some rural districts in Kansas, the stock-water 
problem has become serious in the past few years. 
The State has adopted the policy of reducing tax 
assessments by $40 per acre-foot of water storage 
capacity on the farms where small ponds are built. 

Pollution is not generally serious in the basin. Most 
of the towns have sewer systems and a few have sew
age-treatment plants;' some for primary treatment, 
others for complete treatment. Two towns with ur
gent pollution problems are Pueblo and Walsenburg, 
Colo., both of which need complete treatment plants. 
In some of the mountain streams, tailings from ore 
mills are fouling the water and damaging fish life. 

The debris load of the Arkansas River and its tribu
taries in this region is large. Erosion is severe in 
parts of the mountainous section and throughout the 
mesa land. Methods of reducing erosion are being 
studied by the Soil' Conservation Service and the 
Forest Service, and efforts are being made to conserve 
what soil remains in these badly eroded areas. Addi
tional studies and more work are necessary. 

There are a few small hydroelectric plants in the 
mountain section but steam and internal combustion 
engines furnish the bulk of the electric power. 

Upper Arkansas Project List 

Map I key 
no. 

Project 

\ 

Estimated I cost Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

2 Colorado River·Arkansas River diversion: Study to determine the practicability and desirability 
of diverting the headwaters of the Gunnison and Frying Pan Rivers to the Arkansas River Basm 
and the feasibility of Tennessee Pass Tunnel for irrigation. .. 

12 Study to determine measures (or llood control on the Apisbapa, Cuchara, Huerlano, and PurgatOIre 

24 T~~~~\~ 'i;~\':.~}l8rth dam and reservoir at the Cadd08 site on)OO 'Arkansas River for 1I00d con· 
trol and to supplement water supply for irrigation. 

10 Pueblo, Colo.: Complete sewage treatment plant ......•••...........••....•.....•.•..••.....•..••.. 
33 Walsenberg, Colo.: Complete sewage treatment plant ..••....•......•.....•. : ..•••...••...•....••.. 

(1) Bazine (18), Kans.; Buena Vista (I), Camp Martin (11), Canon City (3), Cnpple Creek (6), ~ads 
(15), Florence (4), Fowler (32), Fountain (9), Holly (21), I;a Junta (27), L!""ar (22),.Las Arum .. 
(26), Manzanola (3ll, Monument (7), Rocky Ford (39), Salida (2), Sugar C.ty (29), V.ctor (5), and 
Wiley (23), Colo.: Sewage treatment plants for part.al or complete treatment. 

(1) Camp Martin (11), and Kit Carson (H), Colo.: Water supplysystams •••.••••••••••...•....•.•.•••.. 

(1) Canon City (3), Colorado Springs (8), and La Junta (27), Colo.; Lakin (19), Kans.; Larn.a.t: (22), and 
Manzanola (31), Colo.; Ness City (17), Kans.; Rocky Ford (30), SWink (28), and Tnmdad (35), 
Colo.: Improvements and repairs to water supply s~~m:.. • 

34 Las Anim .. , Colo.: Rehabilitation of Apishapa puhlic ungatlOn district by replacement of dam 

13 H:~~~~~~Iii~=! dam on Big Sandy Creek, reservoir and canals for too Hngo public irrigation 

16 C~~~n, Colo.: Completion and rehabilitation olthe Chivington public irriga.tion district .•....•• 
Colorado and Kansas: Approximately 4,500 small farm ponds throughout the b .. w ................. . 

$215, 000 Stndy h .. bagun. 

100,000 

10,000,000 

Authorized by Congress. In addition to studies 
DOW being made by Bureau or Reclamation. 

Plans near completion. Authorized by Congress. 

500, 000 Plans completed. 
50,000 Do. 

396,000 Do. 

40, 000 Plans completed. Camp Martin project author
ized by Congress. 

190, 000 Preliminary plans made. 

300, 000 Plans completed. Appurtenant works completed. 

180,000 Preliminary plans ODly. 

86, 000 Plans completed. . 
655, 000 Rough preliminary plans ODly; further study to d ... 

close location and type. 

GROUP B-FOR DEFERRED CONSTRUCTION 

351 Trinidad, Colo.: Construction of 5 reservoirs and intake canal for 11000 control and irrigation ......... I $652, 000 I Plans nearing completion. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

251 Bent County, Colo.: Dam no. 2 and reservoir on purgatoire River helow Higbee.to supplement Cad· 
d08 Reservoir, 

20 Hartland, Kans.: Off channel reservoir to store water from Arkansas River to supplement irrigation 
water from Caddoa Reservoir. 

• Map key number shown following: community name. 

$1, 000, 000 

700,000 

This may be necessary to supplement ... pacity 01 
the Caddoa Reservoir reduced by siltwg. See 
GrollpA. 



2. CIMARRON 

In the upper reaches of the Cimarron Basin, water 
conservation for irrigation is needed, and near its 
mouth there is a pollution problem of growing im
portance. The most \ pressing need, however, is for 
small reservoirs on trIbutaries for stock watering and 
local subsistence. 

General Description 

The Cimarron River rises in northeastern New Mex
ico and flows east, crossing and recrossing the Kansas
Oklahoma boundary, to its junction with the Arkansas 
River in eastern Oklahoma. The basin is about 600 
miles long. It has an average width of about 30 miles. 
Its area is 18,000 square miles, of which 1,100 are in 
New Mexico, 2,000 in Colorado, 6,100 in Kansas and 
the remainder in Oklahoma. 

The river's headwaters drain mountains and plateaus 
in New Mexico with maximum altitudes of 8,000 feet. 
The altitude at the New Mexico-Oklahoma line is 4,600 
feet. The river flows in New Mexico in a narrow 
canyon eroded in the sandstones, but in places wider 
valleys appear, affording some tillable land. About 
9,900 acres are now under irrigation and about 8,600 
additional acres are irrigable. Pinon and scrub oak 
grow on the mesas, cottonwood and willow along the 
river, but there are no forests. 

Shortly after the river enters Oklahoma the canyon 
widens into a valley about 2 miles in width. This val
ley is about 60 miles long. At its lower end the river 
channel narrows to that of a small dry creek, with no 
indication that flood conditions ever obtain. It re
tains that form for another 60 miles, after which 
springs appear and the river takes on new life. This 

. dry stretch marks the division between the upper and 
lower rivers. Little water passes this reach, except 
in periods of extreme flood flows. In all but one re
spect the upper and lower sections are different rivers; 
the continuous channel alone argues that they be con
sidered as one. 

In the lower 250 miles of the river the stream bed is 
sandy and broad, in places a mile or more in width. 
The topography is varied. For more than 50 miles 
sand hills covered with scrub oak flank the stream. At 
certain points deep ravines have been cut in the red 
beds. The best farming land in the basin lies in the 
lower 200 miles, where there are about 150,000 acres 
adapted to production of cotton, corn, and small grains. 

Most of the tributaries of the Cimarron are dry 
creeks except during torrential rains. With two ex-
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ceptions they are short and drain small areas. The 
North Fork, 130 miles long, is the largest. It has a 
drainage area of 2,000 square miles. Rising in south
eastern Colorado, the North Fork joins the main river 
ill Kansas. Entering from the north, Crooked Creek, 
99 miles long, has a drainage area of 1,200 square miles, 
,almost. entirely in Kansas. No other tributary drains 
more than 700 square miles. 

The eastern part of the Cimarron Basin contains an 
extensive oil and natural gas field. An important 
natural gas field occupies the southern part of the 
Kansas section of the basin. Agriculture, however, is 
the basic and dominant industry. 

The population of the basin is about 217,000, of which 
not to exceed 1,800 live in New Mexico, approximately 
39,000 in Kansas, and! 177,000 in Oklahoma. 

Precipitation is about 18.5 inches annually through
out the New Mexico, western Oklahoma and Kansas 
areas. In the lower 300 miles the rainfall increases 
gradually to 36 inches at the mouth of the river. This 
section has sufficient moisture for successful farming 
without irrigation. 

Recommended Plan -4 

The valleys in the western part of the basin are 
adapted to growing subsistence and forage crops by 
irrigation. A system of small reservoirs on the tribu
taries would improve living conditions for a consider
able dispersed population in the so-called "dust bowl" 
country. 

Srrwll. reservoirs.-Outside of the main valley of the 
Cimarron, the urgent need is for a widespread develop
ment of small reservoirs for local water supply to 
support grazing and such dry farming as may persist. 
Between rains the stream beds are dry. A system 
of small reservoirs at intervals of a few miles might 
appreciably improve the economic condition of this 
section. 

Irrigation is the important problem in the Cimarron 
Valley in New Mexico and western Oklahoma. The 
average annual precipitation here is insufficient for 
successful farming, even though three-fourths of it 
occurs in the period April to September, inclusive. 
Reservoirs are needed to conserve the winter run-off 
and the excess flow from torrential storms for seasonal 
irrigation. 

Four reservoir sites have been proposed, known 
respectively, in descending order on the stream, as 
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:Morrow, Honey, Baker, and Kenton. The first three 
are in New Mexico, the last in Oklahoma. The Mor
row site has only 45 square miles of tributary drain
age area, and the Honey site not to exceed 100 square 
miles. These reservoirs are too near the headwaters 
to control adequate run-off. 

The Baker site is about 25 miles west of the New 
Mexico-Oklahoma border. An estimated 10,000 acres 
of irrigable land lie below it ill New Mexico. It has 
been proposed that this reservoir have a capacity of 
21,000 acre-feet, about 50 percent in excess of the prob
able average annual supply available for storage. Its 
estimated cost is $734,000. The Corps of Engineers 
has reported that the project is not justified on a basis 
of direct returns. A reservoir of smaller capacity 
allowing some part of the run-off to reach the Kento~ 
site, might be considered. 

The Kenton site is some 20 miles below 'Kenton 
Okla., and about 50 miles below the Baker site. l~ 
would impound 125,000 acre-feet at an estimated cost 
of $3,250,000. The proposed capacity is nearly three 
times the annual supply which may reasonably be 
anticipated, even if no storage is constructed above. 
There is more than enough irrigable land below this 
site to utilize all the water that might be stored. The 
Corps of Engineers has reported adversely on the Ken
ton project, but additional study is needed to deter
mine whether agriculture and stock raising in the up
per Cimarron Valley cannot be substantially im
proved, possibly by including construction at Baker 
and Kenton as a single project, at a cost which will not 
be excessive. 

In the Kansas portion of the basin, irrigation is of 
relatively little importance. Small areas of bottom
land are irrigated by diversions direct from th!'l 
streams. The broken terrain affords very little land 
which could be irrigated even if the water supply 
were ample. 

Irrigation is not practiced nor is it necessary in the 
Cimarron Valley in eastern Oklahoma. 

Flood control is not an important problem on the 
upper Cimarron, partly because of the infrequent oc
currence of major floods and partly due to the small 
amount of valuable property within their reach. A 
flood in 1908 practically destroyed the town of Folsom, 
killing 17. No other major flood has been reported. 
The town, with 400 inhabitants, is built in a canyon 
directly in the path of any flood which may occur. 
The cheapest form of flood protection for Folsom 
would be to move the town to higher ground. The 
Corps of Engineers estimated at $14,300 the average 
annual flood loss preventable by the Kenton reservoir. 
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There are no serious Hood problems in the Cimarron 
?asin in Kansas. Occasional high stages of the river 
mun~ate sm~ll areas but do no damage except to an 
occasIOnal hIghway bridge. 

The Corps of Engineers has studied all reservoirs 
proposed for Hood control on the lower river, reporting 
adversely on all except the Mannford site on which 
judgment is suspended. This site is so near the mouth 
of the river that its benefits would accrue in any case 
to the Arkansas or Mississippi Valleys. 
. Construction of a lake for recreational purposes has 
been proposed at the junction of the North Fork and 
the Cimarron in Grant County, Kans. Further study 
of costs and possible benefits appear warranted. It 
may have incidental value for Hood control. 

Water supply is not an acute problem in the Cim
arron drainage area. The cities as a rule have satis
factory supplies, most of them obtained from under
ground sources. In two counties in Oklahoma the 
water is soft and the quantity adequate. In a part of 
the Kansas area the water is quite hard but otherwise 
satisfactory. Waterworks are proposed for one small 
town. 

Stream pollution is serious in the eastern end of the 
basin. Very little sewage is discharged into the Cim
arron River above Fairview, which is 200 miles from 
the mouth of the river. Guthrie, with a popUlation of 
9,600, is the only relatively large community where un
treated sewage is discharged. It is 120 miles from the 
river mouth. At periods of low How the discharge of 
untreated or partially treated sewage creates objec
tionable conditions. These are aggravated by wastes 
from oil refineries. 

Nine cities and towns, aggregating 27,000 people, 
are in need of improvements in sewerage facilities. 
While betterment will result from more nearly com
plete treatment of municipal wastes, wholly satisfac
tory conditions can be brought about only by increas
ing the low water flow through regulation of the river. 
The most suitable reservoir for this purpose appears 
to be one at the Cresent site, about 10 miles above 
Guthrie. This was investigated by the Corps of En
gineers for flood control. The estimated cost of con
struction is $1,200,000, including land and damages. 
The reservoir would have a capacity of 200,000 acre
feet. The Corps of Engineers estimated its value for 
flood control purposes at $690,000. Are-investigation 
should be made of this and other possible sites in 
Oklahoma for storage for sanitary improvement and 
flood control, jointly. 
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Map I key 
no. 

('l 
15 

(.) 

3 

Cimarron Project List 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of possible sites for smsll reservoirs for lIo,!" correction, water supply and recreation _____________ 1 $10,000 

B'f.w~}~\:e'!~e ~m: ~~I~~~t8r ~~~j;;O~~a~s!:;'i s~=o! ~~ro~~iin:.eade (5), 616, 000 Preliminary plans made. 
Guthrie, Okla.: Sewage treatment plant ___________________________________________________________ _ 
Carmen (9), Fairview (8), Hennessey (I3), Jennings (19), Oilton (20), O'Keene (ll), Stillwater (17), 

Waynoka (7), and Yale (18), Okla.: Sewer system improvements and/or sewage treatment plants. 
Study of lake in Grant County, Kans., to determine its usefulness in lIood correction in connection 

with its primarily intended use for recreation and wild life conservation. 

150,000 
109,000 

6,000 

GROUP B-FOR DEFERRED CONSTRUCTION 
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141 Logan County, Okla.: Dam and reservoir at Crescent site for storage for increasing low lIows ______ 1 
Construction of smsll reservoirs for lIow t'Orrection, water supply, and recreation throughout the 

basin. 

$1,260, 000 I Snbject to further study. 
500,000 Exact locations and details to be determined by 

study project. 

GROUP G-TIME OF CONSTRUCTION INDETERMINATE 

21 Cimarron County, Okla.: Dam and reservoir at Kenton site for lIood control and for irrigation of 
17,000 acres between Garrett and Boise City. 

1 Los Animas County, Colo., and Union County, N. Mex.: Dam and reservoir at Baker site for lIood 
control and irrigation. 

I Map key number shown following community name. 

$2,423, 000 ISUbiect to conclusions drawn from study project. 

734,000 Do. 



3. CAN ADIAN 

The basin of the Canadian River is made up of the 
basins of the twin streams, the North and South 
Canadian Rivers. These streams are erratic and stor
age for regulation of their flow is the most important 
problem in the baijn. Such storage would provide 
water for irrigation, alleviate flood conditions, and 
improve sanitation. 

General Description 

The basin of the Canadian River includes the north
eastern corner of New Mexico, the northern part of the 
Texas Panhandle, most of the Oklahoma Panhandle, 
and a strip through the middle of Oklahoma nearly to 
the eastern boundary. The area is 47,500 square miles, 
of which 16,066 are in New Mexico, 13,372 in Texas, 
and 18,062 in Oklahoma. 

The basin is drained by two streams, the North 
Canadian and South Canadian Rivers. For 100 miles 
they are separated by a distance of only 10 to 20 miles. 
They join 40 miles above the junction of the Canadian 
and Arkansas Rivers. 

The South Canadian basin is larger and hydrologi
cally more important, though perhaps less populous 
than its neighbor. No important tributaries enter the 
South Canadian east of Major Long'S Creek, which 
joins it about 40 miles east of the New Mexico-Texas 
line, until Little River is reached. This enters the 
main stream 110 miles from its mouth. The drainage 
area of the South Canadian is 30,650 square miles, with 
15,200 in New Mexico, 8,800 in Texas, and 6,650 in 
Oklahoma. The total length of the river is 900 miles. 

The basin of the North Canadian is about 460 miles 
long. In the Oklahoma panhandle, it is approxi
mately 60 miles wide. A narrow tongue extends 50 
miles into New Mexico. From the Texas-Oklahoma 
line the basin narrows rapidly from 50 miles to 12 or 
15, a width it maintains for 100 miles before expanding 
into a crude oval, approximately 60 by 100 miles, near 
its end. About 30 miles east of the Texas line Wolf 
Creek joins the main stream. Deep Fork, the most 
important tributary, draining 2,540 square miles, joins 
about 15 miles above the mouth. The North Canadian 
drains 16,850 square miles, of which 866 are in New 
Mexico, 5,472 in Tex'as, and 11,412 in Oklahoma. 

The South Canadian originates in a network of 
snow-fed streams rising high upon the eastern slope 
of the Sangre de Cristo Range. Parts of the drainage 
area rise above 12,000 feet altitude. The tributary 
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streams fall rapidly until the plains area is reached, 
but thereafter the gradient is less. At the mouth, the 
altitude is 450 feet. 

Most of the river channel in eastern New Mexico and 
across Texas lies in a broad canyon from 300 to 600 
feet below the level of the "llano estacado." This 
region contributes practically nothing to the flow of 
the stream. Throughout Oklahoma, the river occupies 
a wide meandering channel. 

The North Canadian rises in the plateau region of 
northeastern New Mexico at an altik:1e of about 6,500 
feet. It falls rapidly for 65 miles to 4,600 feet at the 
New Mexico-Oklahoma line. The fall is compara
tively rapid for the next 165 miles. The river flows 
the entire length of the Oklahoma panhandle. In that 
distance it receives no important tributaries from the 
north. Coldwater Creek with a drainage area of 
1,870 square miles, Paloduro Creek with 1,660, and 
Wolf Creek with 1,660, enter from the south. 
Throughout the eastern section, the river1 flows very 
near to the north edge of its basin, the channel being, 
in places, not more than 3 or 4 miles from the divide 
which separates the North Canadian from that of the 
Cimarron River. The channel of the North Canadian 
is some 200 feet higher than that of the Cimarron, and 
from 50 to 100 feet above that of the South Canadian. 
From Oklahoma City to Shawnee, about 80·, miles, 
the basin is rolling and the greater part of it is in 
cultivation. 

The population of the Canadian Basin is 982,000, d 
which nearly 800,000 are in Oklahoma, a little more 
than 100,000 in Texas, and 82,000 in New Mexico. 
The urban population is 48.5 percent of the total in 
Oklahoma, about 50 percent in Texas, and ]n New 
Mexico, about 26.6 percent. 

In Oklahoma the percentage of land in farms in
creases from 77 in the eastern part of the basin to 96 
in the panhandle. The cropped area, however, is 
greatest in the vicinity of Oklahoma City, where it is 
50 percent of the total, as compared with 22 percent in 
the extreme east and 27 percent in th~ western end of 
the panhandle. 

In the New Mexico area there were 69,811 acres un
der irrigation in 1931, and a much larger acreage in 
dry farming. 

The industrial activities of the Canadian basin are 
those connected with the production of oil, coal, and 
natural gas. Coal is produced near the eastern end 
of the basin in Oklahoma, and at Dawson, N. Mex., 
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in the extreme northwest corner. The Amarillo "'as 
field in Texas is one of the more important in the 
United States. Petroleum and natural gas are pro
duced in central and eastern Oklahoma. 

The average annual precipitation is about 26 inches 
in the mountains at the west. It decreases toward the 
east to a minimum of about 15 inches at Taylor 
Springs, N. Mex., some 85 miles west of the New Mex
ico-Texas line. It then increases at a fairly uniform 
rate to 42 ~ches at the mouth of the river. Through
out the basm more than 60 percent of the rainfall oc
curs in the five months May to September, though it 
tends to be more evenly distributed in eastern Okla
homa. 

Stream How in the upper basin is erratic. At Logan, 
N. Mex., which commands 64 percent of the total 
drainage area in that State, the average annual dis
charge of the South Canadian River is about 325,000 
acre-feet. The maximum was 685,628 in 1914 and of 
this 313,568 were discharged in the month of August. 
The minimum was 134,307 in 1926 when two-thirds of 
the total came in May and June. Although 1910 was 
the year of minimum precipitation, the discharge of 
the river was 391,890 acre-feet, 20 percent more than 
the average. In the record period of 168 months there 
were 5 months in which there was no discharge what
ever at Logan, Okla. At Calvin, Okla., 105 miles 
from the lilOuth of the river and 565 miles below 
Logan, there.are discharge records for only four years, 
1906 and 1928--30. The drainage area above this sta
tion is 2.56 times that above Logan. The average an
nual discharge of the South Canadian at this point is 
about 1,540,000 acre-feet, nearly five times the average 
at Logan. The maximum, 1929, is 15 percent above 
the average, and the minimum, 1928, is 20 percent be
low. So far as may be concluded from so short a rec
ord the annual average is less variable at Calvin than 
at Logan. The distribution through the year, how
ever, is as irregular and uncertain. 

The lower river is likely to require some storage 
regulation in addition to whatever may be provided 
above Logan. 

The description of precipitation distribution applies 
as well to the North Canadian, but since its basin does 
not extend into the high mountain areas, it does not 
profit from the greater rainfall of the high altitudes. 

The greatest Hood of record on the North Canadian 
was in October 1923. The maximum discharge at 
Woodward, Okla., was estimated at 90,000 cubic feet 
per second on October 12. At EI Reno, Okla., the
maximum was 80,000 cubic feet per second on October 
15. 

Minimum Hows are of only slightly less importance 
than Hood discharges, particularly where the streams 
are relied upon to carry oft' sewage effluents and indus-
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trial w.astes .. Both the South Canadian and the North 
Cana~Ian RIvers have gone virtually dry. In 1930 
the dIscharge of the South Canadian at Calvin was 
?nly 4~ cubic feet per second for 12 consecutive days 
m AP:Il, and was zero for several periods of a week or 
more m July, August, September, and October. On 
the ~orth Canadian at Woodward, the minimum was 
5 CUbIC feet per ~cond in August and 2 in September 
?f 1929. In 1930 It dropped to 1 cubic foot per second 
m August. At Wetunka, less than 100 miles above the 
mouth of the river, the -discharge dropped to 67 cubic 
feet per second in September and October 1929. 

Recommended Plan 

Irrigation is the subject of first importance in the 
N e:v Mexico and western Oklahoma portions of this 
basm. A number of existing systems in New Mexico 
are in need of improvements or extensions. The Con
chas Reservoir on the South Canadian is under con
struction. It is expected to provide a water supply 
adequate for the irrigation of 65,000 acres. Detailed 
plans for a canal and distribution system to serve these 
lands have not been made. About 10,000 acres in 
Texas and Beaver Counties, Okla., can be irrigated 
with water to be s~ored in the Optima Reservoir, and 
about 20,000 acres In Woodward County can be served 
from the Fort Supply Reservoir. Construction of the 
reservoirs has been authorized by the Congress. A 
study should be made of the necessary distribution 
system. 

Flood control is of undoubted importance on the 
streams of this basin, particularly on the lower reaches. 
~fany suggested reservoir sites have been studied by 
the Corps of Engineers, which concluded that the pre
,·entable damage would not justify the cost of construc
tion. Some of these reservoirs, however, may be made 
to serve more than one purpose. 

The Conchas Reservoir, mentioned above, will con
trol the run-oft' from nearly one-quarter of the South 
Canadian drainage area and will no doubt go far to
ward mitigating the severity of the Hoods on the lower 
river. If future experience shows that this reservoir 
is not alone sufficient, the Amarillo Reservoir may be
come desirable. Its site is 200 miles downstream from 
Conchas. It would control an additional 8,000 square 
miles. These two reservoirs would afford full control 
of all the water from the upper half of the South 
Canadian drainage area. 

In the North Canadian the Optima Reservoir in 
Texas County, Okla., and the Fort Supply Reservoir 
on Wolf Creek would serve both for flood control and 
for irrigation, as well as to maintain a suitable dry 
season flow for sanitation in the river. Both have been 
authorized by the Congress. The Optima Reservoir 
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would have a capacity of 77,500 acre-feet and command 
2,560 square miles of drainage on the main stream. 
The Fort.Supply Reservoir is planned for a capacity 
of 150,000 ·acre-feet. It would have a tributary drain
age of 1,600 square miles on Wolf Creek, the most 
productive tributary of the upper river. It is 130 
miles downstream from the Optima. 

A third reservoir in this system will be necessary in 
order to maintain an adequate dry season flow on the 
lower river and to insure a sufficient domestic water 
supply to Oklahoma City. It was originally proposed 
to construct this unit a short distance above EI Reno, 
but some opposition has arisen and the Corps of Engi
neers is studying other possibilities. 

The Deep Fork will require flood protection by 
works entirely independent of those on the main river. 
This stream has a drainage area of 2,640 square miles 
lying in a region where the precipitation averages 36 
inches annually. The Corps of Engineers has studied 
the Okmulgee Reservoir. This would command 2,146 
square miles, have a capacity of 400,000 acre-feet, and 
protect an area of 42,850 acres. The cost per acre
foot of f:torage would be high. 
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The Eufaula Reservoir, which has been proposed 
for flood control, would be formed by a dam below 
the mouth of the North Canadian and would control 
the entire drainage area of both rivers. Although sit
uated in the Canadian Basin, its benefits would accrue 
only to the lower Arkansas and to the Mississippi. 

Stream pollution is of first importance in the lower 
end of the basin. Few' towns have complete treatment 
for municipal wastes, and oil refineries discharge 
wastes into the stream. A number of sewage-treatment 
plants are needed. However, proper sanitary condi
tions can be brought about only by increasing the dry
season stream flow so that eflluents may be suitably 
diluted. 

Water supplies are known to be inadequate in many 
towns and cities, but detailed information is not avail
able. The largest and most important water-supply 
problem is that of Oklahoma City. In order to insure 
adequate supply for the future, the city desires to 
obtain reserve storage of 100,000 acre-feet. Small 
reservoirs, chiefly to supply stock water, are a desir
able improvement in the western part of the basin, but 
no specific projects have been listed. 
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Canadian River Project List 

Remarks Map I key 
No. 

Project IEStimated costl 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

34 
(I) 

26 
(I) 

Shawnee, Okla.; Sewage treatment plant .••.•• _ .• ___ ._ •.. _._ ..• _ •••...••••• ___ •• __ ••••..... _ .•.•. _. 
Allen (53), Beaver (7)1 Blanchard (48), Depew (37), Euraula (41), H.ileyville (56), HartshOrne (57), 

Konawa (50), McA eAter (55), McLoud (33) Morris (40), Norman (47), and Purcell (49), Okla.; 
Roy (21), N. Mex.; Seminole (45), Shattuck (11), Stratford (51), Thomas (27), Watonga (29), 
Weleetka (42), Wewoka (46), and Woodward (9), Okla.: Improvements to sewer systems SOn 
sewage treatment plants. 

!d'::tmi.'rC~:~~I:(::)~ s~J'%~rst~Wy·(32i:oki8.:-imiir;ivemenis-io-sewer-systems·8D.d'se~,;gii' 
treatment plsots. 

54 McAlester, Okla.: Water supply \mprov.ments .................................................. .. 
22 Tucumcari, N. Mez.: Conchas Dam sod reservoir for lIood control,lrrigation, sod water supply ... 

12 St~~.;:,~p~iW~t~~:rt;~~~~~:.r.'~~:.corOllary to Optima, and Fort Supply Reservoirs in Tex.; 
6 Texas County, Okla.: Optima Reservoir on Beaver River lor lIood protection and storage ........ .. 
9 WOOdW81d County, Okla.: Fort Supply Reservoir on Wolf Creek for lIood protection and storage •• 

18 La Cueva, N. Me •. : Earth fill dam on the Mora River lor retention 01 lIood waters lor irri~ation .. .. 
19 Mora County, N. Mex.: Improvement 01 Colmar irrigation sy.tem ............................... . 
1 Colfax County, N. Mex.: Dam and reservoir at Maxwell sit. lor storage of waste water sod for irriga· 

tion purposes. 
C~!~~neC,~::n.m~: Mex.: Completion 01 Mismi Dsm to insure cultivation or about 6,500 acres of 17 

35 Lincoln County, Okla.: Drainage for larm lands __ ............................................ __ • __ 
20 Mora County, N. Mex.: Eradication 01 mslaria mosquito breeding areas by 1111 and drainage .••••.. 1 

43 Hughes County, Okla.: Drainage for farm lands ............ __ .......... __ ........ ____ •.........•. 
31 Oklahoma City. Okla.: Improvements to supplement present water supply. ______ •••••••••••.•.... 

$250,000 No treatment facilities at present. 
448,000 

9,000 
210,000 

193,000 
6,500,000 

50,000 

1,530,000 
2,585,000 

91,000 
23,000 
23,000 

60,000 

32.000 
72,000 
84,000 

1,000,000 

Preliminary plans made. 

Do. 
Under construction. Estimated cost Is amoun t 

necessary to complete project. 

Authorized by Congress. 
Do. 

Plans completed; core drillings have been made. 
Plsos completed. 

Do. 

Preliminary plans and surveys made. Approxi
mately $50,000 already spent by farmers' dev.lop· 
ment company. . 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) 

(I) 
3 

23 

(.) 

Greenlleld (28), Indisoola (54), Morris (40), Okluskee (38), sod Wetumka (44), Okla.: Water supply 
improvements. 

Borger (25) and Dalhart (13), Tex.: Water snpply ....••....••••. __ .... __ ...... ______ ..•. ____ ••..• __ 
Clayton, N. Mex.: Storage reservoir to augment urbao water supply ........................... __ __ 
Clay and San Miguel Counties, N. Mex.: Csoal and lateral system on Conchas irrigation project, 

to irrigate 35,000 acres in vicinity 01 Tucumcari. 

Cimarron, Harper, and Texas Counties, Okla.: Wells, near Boise City (4), Guyman (5), sod La
verne (8) for irrigation purposes. 

10 Woodward County, Okla.: Reservoir and water mains lor irrigating nurseries sod for lire protection 
at Bureau 01 Plsot Industry field station. 

1 
9 

Colfax CountYl~' Mez.: Improvement to Colfax irri~ation district ............. __ ................ . 
Mora County, N. Mez.: Structures lor the Watrous irrigation system to irrigata about 10,000 acres in 

Mora River Valley. 
30 Csoadian County, Okla.: Reservoir on North Csoadiso River for llood control and storage of water .. 

$251,000 

915,000 
ISO, 000 Preliminary plsos only. 

1.000,000 Reconnaissance surveys have been made. Cost 
given is for first 2 years. Additional needed to 

50, 000 
complete, $2,980,000. 

50, ()()(I Present water supply inadequate. Sketch plans 
have been completed. 

75,000 Preliminary plans made. 
400,000 Do. 

6,032, 000 Cost estimate Is approximate. Report on selection 
of ezact site in preparation by Corps of Engineers. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

39 Okmulgee County, Okla.: Flood protection reservoir on Deep Fork River .................... __ .••• 
24 Potter County, Tez.: Flood protection reservoir at Amarillo site on Canadian River ••.. __ ........ __ 

16 Union County, N. Mex.: Water control of Uta Creek lor lIood control and water conservation ..... __ 
15 Union County, N. Mex.: Earth-IIII dam at Clapham site lor llood protection sod irrigation; also 5 

miles 01 caoal. 
2 Union County, N. Mex.: Dam and storage reservoir at Greenville lor lIood protection __ ...... __ ..•• 

14 Union County, N. Max.: Dam at Tramperos site lor lIood protection sod storage ................ __ 

I Map key number shown lollowing community name 
• Map key number shown following county name. 

$1;, 260, 000 
4, 325, 000 

200, 000 
100, 000 

100.000 
~oo, 000 

Further study necessary. 
Contingent upon whether warranted on account 01 

l5'0S;;~~:' ~=.lIoOd damages after construction 01 

Plans in preparation. 
Praliminary plans prepared. 

Do. 
Plans in preparation. 



4. CENTRAL ARKANSAS 

The two principal water problems of the central 
Arkansas River Basin result from the frequent ex
tremes of flood and drought which characterize the 
area. These problems are flood control and intensifi
cation of pollution of both underground and surface 
waters during periods of low flow in the streams. 

General Description 
The central Arkansas River Basin includes the 

drainage of the main stem of the Arkansas River and 
its tributaries from Hutchinson, Kans., to Tulsa, Okla. 
It includes some 17,000 square miles, of which 11,500 
are in Kansas and 5,500 in Oklahoma. The altitude 
of the river at Hutchinson is 1,515 feet and at Tulsa 
655 feet, giving a fall of 860 feet in distance by river 
of 260 miles. The principal tributaries are the Wal
nut, Salt Fork, Ninnescah, and Little Arkansas Rivers. 

The Arkansas River meanders through a broad shal
low valley. The Walnut River and the southern part 
of the main stem drain the steep, rocky limestone Flint 
Hills. The headwaters of Salt Fork drain the rugged 
"Red Beds." The central plains are underlain chiefly 
by shales and sandstones at varying depths. The 
soil in the northern portion is more pervious than that 
in the southern. Salt is mined extensively at Hutch
inson and Lyons, Kans. There are extensive "salt 
flats" in the vicinity of Cherokee, Okla. Gypsum 
beds are widespread. There are oil pools in both 
Kansas and Oklahoma. Large refineries are situated at 
Wichita, El Dorado, and Hutchinson, Kans., and at 
Ponca City, Blackwell, Kaw City, Shidler, and Cleve
land, Okla. 

The mean annual temperature is about 57° with 
extremes of 15° below zero and 115° above. Precipi
tation ranges from about 36 inches on the east to 23 
inches on the west. About 65 percent of the rainfall 
occurs in the summer in severe thunderstorms. The 
native vegetation ranges from the famous "blue stem" 
grasses in the east to bunch grass in the west. 

The central plain, with its fertile alluvial soils, is 
devoted to agriculture, with wheat dominating in the 
west and corn in the east. There is a trend toward 
diversification and stock farming. Near the cities 
dairying is important. On the hilly, poor soils of the 
eastern and western margins stock grazing dominates. 

The total population is about 575,000 of which 428,-
500 are in Kansas and 146,500 are in Oklahoma. In 
the grazing areas the population density is as l.ow. as 
6 per square mile. The principal cities are: WIchIta, 
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111,000, Hutchinson, 27,000, Arkansas City, 14,000, 
El Dorado, 10,000, and Winfield, 9,000 in Kansas and 
Ponca City, 16,000, and Blackwell, 9,500, in Oklahoma. 
These cities are connected by railways, highways, air
ways, pipe lines, gas lines, and power lines. 

Although the agricultural industry has reached eco
nomic maturity, the oil fields are still in the explora
tion stage and new pools may replace old ones in 
production for a few decades to come. When they 
are exhausted it is probable that increasing demands 
on agricultural production will make it possible for 
the area as a whole to maintain and slowly increase its 
popUlation. 

The rainfall of the area, while not abundant, is suffi
cient to permit growth of crops except in years when 
the precipitation falls far below normal. The run-off 
varies in different portions of the area, but is generally 
low. 

The Arkansas River does not bring damaging flood 
flows into this area from the reaches above Hutchinson. 
The floods in the central Arkansas River Basin are pro
duced locally, and are the result of brief but intense 
precipitation on the tributaries. The frequency of 
floods varies. Approximately 350,000 acres are in flood 
plains of this area, of which about 130,000 acres are 
along the main stem of the Arkansas. Wichita, 
Hutchinson, Winfield, and Arkansas City lie on the 
flood plain. Recent floods in Kansas have inundated 
175 miles of railway, 53 miles of State highway, and 
375 miles of county and township roads. 

Along the northern edge of the basin there is ex
cellent underground water at shallow depths, and 
underground water is generally plentiful throughout. 
The alluvial fill of the main valley, which is in general 
pervious, carries a large amount of water which moves 
down the valley almost as an underflow. At low stages 
of the streams, much of the water sinks into the alluvial 
fill. Below Wichita the underground water becomes 
salty, partly from contact with natural saline deposits 
and partly from the salt brine of oil wells, and at some 
places this water is not suitable for human consump-
60n. 

Recommended Plan 
The pollution problem throughout this area is seri

ous particularly along the main stem of the Arkansas 
Ri;er. Until recently many towns discharged sewage 
untreated into the streams. The State health depart
ments of both Kansas and Oklahoma are insisting that 
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the towns install treatment plants. However, neither 
Hutchinson nor Wichita have adequate sewage-treat
ment plants, and they contribute heavily to the pol
luted condition of the Arkansas River as it enters 
Oklahoma. There is a\so some pollution of the Wal
nut River, and subsequently of the Arkansas River, 
by waste oil from pumping operations, which can be 
controlled by better production methods. An even 
more serious problem is the extensive pollution of 
groundwater under and adjacent to oil fields by brine 
from oil wells. Kansas authorities, in cooperatioll 
with the United States Bureau of Mines, are investi
gating methods of disposing of oil well brines. The 
correction of such pollution is necessary to improve
ment of the southern portion of this area. 

Sheet ero8ion is serious in much of the agricultural 
portion of the area. The methods used in production 
of wheat have contributed largely to this condition. 
Silting of many streams has resulted, and fish are now 
relatively scarce. The Soil Conservation Service is 
introducing, through demonstration projects and advice 
to farmers, such corrective measures as contour farm
ing, terracing, cover for fallow land, and discontin
uance of the cultivation of the stream banks. 

Water 8upply.-None of the towns in this area in 
Kansas and very few of those in Oklahoma, obtain 
their water supply from the streams, which, as noted 
above, are frequently contaminated with salt and sew
age. Most of the urban water systems depend for sup
ply on underground water which is obtained at shal
low depth. A few towns, especially in the southern 
portion, have impounded supplies, and the trend of im
provement is in this direction. One of the uses of the 
Braman Reservoir now under construction on the Chi
kaskia River is to furnish an impounded water supply 
for Blackwell, Okla. Rural water supplies are ob
tained in most places from shallow wells, commonly less 
than 100 feet deep. 

Small re8ervoirs.-A more extensive use of stock 
ponds has been proposed. These would appear to be 
feasible only in the southern portion of the area where 
the impervious shale is near the surface, and even there 
high losses from evaporation must be expected. 

Recrreation.-Water recreational facilities are at 
present limited. In view of the density of urban 
population they merit expansion. Kansas has a. State 
fish hatchery on the south fork of the Ninnescah, 
and a state park in Butler County with a 230-acre lake. 
The dam now under construction in the Kingman State 
Park near Kingman, Kans., will create a. lake of ap
proximately 1,000 acres, with storage of 7,000 acre-feet. 
This lake will be used primarily for recreational pur
poses. Additional small lakes are proposed on Otter 
Creek and Clear Creek, both in Kansas. Several towns 
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in Kansas and Oklahoma have developed or expect to 
develop small lakes for recreational use. 

There are two localities in the area which afford 
unusual opportunities for the development of wildlife 
refuges. Both have been studied by the Bureau of 
Biological Survey. One is Cheyenne Bottoms, an 
area of approximately 32,000 acres in central Kansas, 
2~ to 25 feet lower than the surrounding country; and 
occasionally covered with water. Diversion of water 
from the Arkansas River into this depression and the 
maintenance of a regulated level in the shallow pond 
thus created has been proposed. Another project with 
large attendant flood control value is the proposed 
28,000-acre Great Salt Plains Reservoir with a ca
pacity of 332,000 acre-feet on the middle course of the 
Salt Fork River. Of this area 21,577 acres are now 
in .a wildlife refuge under the control of the Bureau of 
Biological Survey, which is experimenting with 
various means of providing shallow pondage for grow
ing feed for migratory birds. If this reservoir were 
created, it would control the maximum expected floods 
on the upper Salt Fork River, and would also per
mit a reasonable amount of water to be retained for 
use as feeding grounds for birds. This reservoir has 
been authorized by the Congress. 

Two types of major flood-control improvements have 
been proposed in this area. They are floodways at 
Hutchinson and Wichita, Kans., with levees below 
Wichita on the main stem of the Arkansas River, and 
retention reservoirs on several of the tributaries. The 
works proposed at Hutchinson and 'Yichita, which 
have been authorized by the Congress, would provide 
local protection, but under certain conditions might 
increase the rate of flow downstream. The plan of 
the Corps of Engineers for Hutchinson provides a 
spillway to carry floods on Cow Creek around Hutch
inson and to empty the flow into the Arkansas River 
several miles below the city. This would increase the 
peak flow below Hutchinson from a present maximum 
of about 13,000 cubic feet per second to possibly 50,-
000 cubic feet per second due to reduction of natural 
storage in the flood plain above Hutchinson. If the 
further investigation of Cow Creek, which is now 
authorized, indicates that any considerable portion of 
its flood flow could be stored in a reservoir above 
Hutchinson, the amount of this increase might be 
reduced by construction of a dam. 

Under the present plan the increased flow below 
Hutchinson would necessitate diverting that water 
around 1Vichita, which now has inadequate protection 
against flood flows from Little Arkansas River and, 
Chisholm Creek. The plan provides for diverting aU I 
these excess waters above Wichita and carrying themr 
through a floodway following Big Slough, finally re-, 
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turning them to the present channel several miles below. 
The present authorization also provides for levees on 
one side of the Arkansas River from Wichita to the 
mouth of the Ninnescah River and also up the Nin
nescah for several miles. This protection of Hutchin
son, Wichita, and vicinity would result in increasing 
the flood flow at Arkansas City and below. 

The Corps of Engineers also considered the possible 
influence of a system of large retention reservoirs, lo
cated on important tributaries of the Arkansas River, 
upon flood flow in the lower Arkansas and upon the 
flood situation in the lower Mississippi River. The 
flood flow on the main stem of the Arkansas River 
would be materially reduced by the operation of this 
system of reservoirs. However, flood flows would still 
greatly exceed channel capacities. Such a system of 
retention reservoirs on tributaries offers values jus
tifying further consideration from two important 
standpoints: possible protection of the valleys of the 
tributaries below the dams and of the main stem of the 
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Arkansas River in the area below the Ninnescah River , 
from minor and moderate floods, or possibly against 
all except infrequent major floods; and the release of 
a portion of the water stored to maintain a reasonable 
dry-weather flow in the respective tributaries and in 
the main stem of the Arkansas River. This latter 
operation would aid materially in correcting present 
serious unsanitary conditions caused by pollution as 
discussed above. The prospective values of retention 
reservoirs for stream stabilization justify a further in
vestigation with special reference to this feature. The 
study of the Corps of Engineers indicated the desir
ability of levees to protect Winfield and Augusta, 
Kans., and Blackwell and Kaw, Okla. 

Even with such improvement in low-flow as would 
result from the operation of retention reservoirs, the 
towns along the tributaries and those along the main 
stem of the Arkansas River should install sewage
treatment plants as rapidly as practicable. 
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Central Arkansas Project List 

Remarks 
Map/ key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

('l 

48 
15 
10 

(.) 

70 
(.) 

Study of salt-water disposal in the oil fields in Kansas and Oklahoma 
Study of stream pollution in Kansas and Oklahoma________ -----------------------------
Study of ground-water resources in Kansas and effects of oil-briDes--------------------------------
Arkansas City (48) and Hutchinson (10), Kans.; Ponca City (57);-Okia:;-Wiciiii"-{iij"and-WiD:-

A::~~~ifv~~;.:.~~'B'e~~E::;~:r:,V~~:f:.!~S:~gr;:~~~-~~~~~~~~_~~~~: __________________ _ 

~~d~~~o:.8K:~s~fr!~:~e:~~ ~8!~:~~:rs~~m~:::::=::::::::::::::::::::::::::::::::::: 
Isabel (39), Kans.; Kaw City (58), Okla:: ~(>rraine (I), Mount Hope (17), and Norwich (33), Kans.; 

Osage (67), Okla.; Sharon (40) and SilVl& (19), Kans.: Waterworks system or Improvements to 
existing systems. 

Perry, Okla.: Improvements to existing waterworks system _______________________________________ _ 
Attica (41), Burrton (12), Galvo (8), Mount Hope (17), Kans., and Pawnee (69), Okla.: Sewer sys

tems and/or sewage treatment plants. 
10 Hutchinson. Kans.: Extensions to sewer system __________________________________________________ . 
55 Braman, Okla.: Dam and storage reservoir for water supply of Blackwell, Okla ___________________ _ 

54 Alfalfa County, Okla.: Great Salt Plains Reservoir on Salt Fork River for t100d oontrol and wild
life refuge. 

(') Fairfax (60) and Ralston (66), Okla.: Improvements to existing waterworks systems _______________ _ 
10 Hutcbinson, Kans.: Complete sewage treatment plant ____________________________________________ _ 
23 Wicbita, Kans.: Secondary sewage treatment plant _______________________________________________ _ 

(I) Arkansas City (48), Kans.; Ponca City (57), Okla.; and Wintleld (44), Kans.: Complete sewage 
treatment plants. 

(.) Alva (52), Cherokee (53), Cleveland (66), Shidler (59), and Tonkawa (61), Okla.: Complete sewage 
treatment plants. 

(.) Billings (65), Blackwell (56), Kaw City (58), Pond Creek (53), and Ralston (66), Okla.: Improve-

I ments to existing sewage treatment plants. 
(') Alva (52), Lamont (62), and Nash (64), Okla.: Waterworks or waterworks Improvements ________ _ 

$25,000 
20,000 
10,000 
25,000 

751,000 Preliminary plans made. 
144,000 Do. 

1,422, 000 Do. 
360,000 Do. 

210,000 Do, 
234,000 Do. 

120,000 Do, 
50, 000 Sum needed for completion 01 a project already 

under way. 
I, 233, 000 Autborized by Congress. 

115,000 
400,000 

1,000,000 
550,000 

180,000 

61,000 

55,000 

Depends on study project. 
Do. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) 

(.) 

9 
22 

29 
(I) 

(I) 

(I) 

Arl<onia (42), Arlington (18), Burden (45), Chase (5), Claflin (3), Clearwater (30), Conway Sprin~ 
(43), Cunningham (34), Haviland (36\, Holyrood (2), Leon (24), Little River (7), South Hutch
inson (11), Turon (20), and White Water (13). Kans.: Sewage treatment plants. 

Alden (6), Andale (21)..]3lu1l City (51), Cambridge (46), Cbase (,~), Coats (35), Garden Plain (32), 
Latbam (28), South Hutchinson (11), Sun City (38), White Water (13), and Wilmore (37), Kans.: 
Waterworks or waterworks improvements. 

Hutcbinson, Kans.: Diversion of Cow Creek around Hutchinson for flood controL ________________ _ 
Wichita, Kans.: Big Slough Floodway; Cbisholm Creek Improvement and diversion; Little Ar

kansas and Arkansas Rivers diversion for flood control. 
Belie Plaine, Kans.: Levees along the Ninnescah River for protection of agricultural lands ________ _ 
Cowley (47) and Sedgwick (35) Counties, Kans.: 2 small lakes on Otter and Clear Creeks for recrea

tional development. 
Augusta (26), Kans.; Blackwell (56) and Kaw (58), Okla.; Winfield (44), Kans.: Levees to protect 

property. 
Cbickaskia River (50), Cole Creek (14), Little Walnut River (27), Ninnescah River (3l), Slate 

Creek (49), and Whitewater River (16), Kans.: Construction of 6 reservoirs on the above streams. 

$455, 000 

225, 000 

I, 400, 000 Authorized by Congress. 
4, 200, 000 Do. 

1,882,000 Do. 
480, 000 Preliminary plans made. 

319, 000 Authorized by Congress. Plans in preparation. 

14,000,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

4 I Hoisington, Kans.: Cheyenne Bottoms Reservoir for waterfowl refuge and t100d controL ____________ 1 

• Map key number shown following community name. 
I Map key number shown following county name. 
• Map key number shown following stream name. 

$667,000 I Project In abeyance ~ndiDg development of new 
oil projects in the vicinity. 



5. NEOSHO· VERDIGRIS 

In this portion of t~e Arkansas River Basin there 
is an important interstate consideration with regard to 
floods and other problems which indicates the desira
bility of very close cooperation between the sections of 
Kansas and Oklahoma through which the streams flow, 
and also between these sections and the lower sections 
of the Arkansas Basin in Oklahoma and Arkansas. 

The principal streams of this area, the Verdigris, 
the Neosho (Grand), and the Illinois Rivers, are char
acterized by heavy flood flows followed by very low 
dry-weather flows. Regulation of stream flow will 
be the major feature of the comprehensive plan in this 
region. Amelioration of floods and improvement in 
the quality of urban water supplies would result. Pol
lution would be abated and water power could be 
generated at one or more sites. 

General Description 
The total area drained by the Neosho, Verdigris, 

and Illinois Rivers is 22,430 square miles, of which 
10,590 are in Kansas, 7,740 in Oklahoma, 2,950 in 
Missouri, and 1,150 in Arkansas. The three river:. 
join the Arkansas River independently but within a 
short distance downstream from Tulsa, Okla. The 
headwaters of the Verdigris spread northwestward, 
and it drains 8,150 square miles; the Neosho extends 
northward and drains 12,660 square miles; and the 
Illinois northeastward, draining 1,620 square miles. 
The name Neosho covers both Grand River in Okla
homa and Neosho River in Kansas. They are portions 
of the same stream. 

The Neosho River is 458 miles in length; the Verdi.., 
gris, 340; and the Illinois, 145. The western head
waters of the Neosho, including its principal tributary, 
the Cottonwood River, and the Verdigris River rise 
on the eastern flanks of the Flint Hills of Kansas and 
Oklahoma at an altitude of about 1,400 feet. The 
eastern headwaters of the Neosho and the Spring, 
Shoal, -and Elk Rivers, its tributaries, and of the Il
linois River, rise on the western flank of the Ozark 
highlands at altitudes ranging from 1,400 to 1,750 feet. 
The northern headwaters of the Neosho and Spring 
Rivers rise on the smooth gently undulating Spring
field Plateau as it merges with the Osage and Cherokee 
Plains of eastern Kansas. The Shoal and Elk Rivers 
have deeply eroded the southern border of the Spring
field Plateau in southwest Missouri and northwest 
Arkansas. The Illinois River has maturely dissected 
the western flanks of the Boston Mountains of north
western Arkansas. 
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The Neosho and Verdigris Rivers flow in shallow 
broad easily flooded valleys in the Cherokee Plains, 
the central part of the area. The region has in gen
el:al poor soils. Only the valley floors are fertile.-

Coal, oil, zinc, and clays used in the manufacture of 
brick and tile are produced in the area. 

The mean annual temperature ranges from 54° 
in the northern pa,rt to 60° in the south. The mean 
annual precipitation ranges from 44 inches in the south 
to 30 in the northwest. The maximum rainfall occurs 
in the summer. Thunder storms cause sudden floods. 

The native vegetation consists of a hardwood forest 
in the eastern part and prairie grasses in the central 
and western parts. There are numerous sawmills. 

Some cotton, wheat, and much hay are grown. The 
grazing and feeding of livestock is a major activity. 
In the Spring l;tiver district the soils are better and 
farming is more productive, as at Mount Vernon, Mo., 
where there 'is a milk-condensing plant. The Ozark 
hills are devoted to apples and small fruits including 
strawberries and grapes. Rogers and Bentonville, 
Ark., are important fruit-shipping points. There are 
cotton gins, grain elevators, canneries, and vinegar fac
tories. 

Joplin, Aurora, and Webb City in Missouri, Galena 
in Kansas, and Pitcher and Miami in Oklahoma are 
zinc-mining centers. Pittsburg, Kans., is the outstand
ing coal-mining center. Due to the proximity and 
cheapness of oil and natural gas, coal mining has been 
retarded. The Oklahoma oil fields were discovered at 
Bartlesville and ptospecting extended the production 
north and south the length of the central plains from 
Eureka to Tulsa. Cheap gas has attracted zino smelt
ing to Cherryvale, Kans. 

The total population of the basins is about 800,000, 
about 430,000 being rural. There are 33 cities with 
more than 2,500 population., The principal cities are 
Joplin, with a population,of 33,000; Pittsburg, 18,000; 
Coffeyville, 16,000; El!lporia, 14,000; Bartlesville, 14,-
000; Independence, 12',000; and Chanute, 10,000. Tulsa 
is within a few miles of the southern border. 

For the streams of this area, the rate of run-off is 
comparatively rapid and produces high flood flows in 
the crooked channels. The Neosho River system has a 
flood plain of approximately 343,000 acres, of which 
upproximately 260,000 are on the main stem of the 
upper and middle reaches. 

The Verdigris River system has a flood plain of 
375,000 acres, of which approximately 197,000 acres are 
on the main stem. Major floods occur on both the 
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Neosho and the Verdigris in about 1 year in 10, moder
ate floods 1 year in 4, and minor floods each year. The 
Illinois River valley has no flood problem of economic 
importance. 

These three rivers are important contributors to 
floods in the lower Arkansas. During the 1927 flood 
their combined flows represented 45 percent of the 
discharge of the Arkansas at Fort Smith and 32 per
cent of its discharge at Little Rock. 

Recommen ded Plan 
Flood control in this area is important not only 

locally but also to sections of the Arkansas River basin 
and ultimately to the lower Mississippi Valley. Pro
tective works operated for the benefit of downstream 
areas might not give protection to the local areas. 
They might even aggravate local floods. On the other 
hand, protective works operated for local benefits 
might be of little value downstream. These streams 
are interstate, and all of their water problems should 
receive joint attention from the States involved. 

lVater s1tpply.-The towns in the Ozark section gen
erally utilize deep wells or springs for their water 
supply, and distribute the water without treatment. 
Along the main valleys of both the Verdigris and 
Neosho Rivers the towns generally depend upon the 
rivers for their water supply, although several of the 
smaller communities use underground water. As the 
gross pumpage along the streams represents 10 to 15 
times the dry-weather flow" the water is used re-' 
peatedly. Municipal water systems and water-treat
ment plants are needed at many points. 

Pollution.-The main stems of both the Verdigris 
and Neosho Rivers are seriously polluted with sewage 
and industrial wastes, and only a few of the towns now 
have adequate sewage treatment. A bad situ~tion re
sults during periods of very low flow. Pollutl?n from 
oil-well brine is an increasing menace, especIally on 
the lower Verdigris. The problem of handli?g o~l
well brine is being investigated actively, espeCIally III 
Kansas where the studies have indicated the best 
method' is pumping the brine underground. into. a 
stratum which will absorb it and at the same time WIll 

not contaminate fresh water strata. In some instances 
the brine has been ponded and released when rivers are 
at flood stage. Sewage-treatment plants are needed 
at many cities and towns.. ; . '. 

Stream regulation, needed to correct problems dIS
cussed in each of the three preceding paragraphs, has 
been the subject of several reconnaissance investiga
tions. 

Although no sites for headwater reservoirs have b~en 
selected the studies have indicated the generallocahty 
where they would be feasible. On the Neosho River 
the most promising project is a 48,000-acre-foot reser-
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voir near Council Grove, Kans. Other reservoirs have 
been proposed on the Cottonwood River in Marion 
County and Chase County. In the Verdigris Basin the 
most promising project is a reservoir near Fall River, 
Kans., on the Fall River. Kansas authorities have 
suggested 8. capacity of 107,000 acre-feet for this res
ervoir, but a smaller reservoir might be preferable if 
other reservoirs on headwater streams are developed. 
Another site has been proposed near Madison, Kans. 
A detailed study of the flow requirements and of avail
able sites is needed in order that the present serious 
conditions may be corrected. 

Major reservoir projects for relief of floods on the 
lower Arkansas River have been proposed for streams 
in this area. Such projects should be considered from 
the standpoint of local benefits and damages as well 
as benefits to the major downstream basin. A project 
which appears justified is a reservoir on the upper 
Caney River at Hulah, Okla. This reservoir would 
also have value for low-flow control. Another pro
posal which would be primarily for flood control but 
would also have conservation value is a 190,000 acre
foot reservoir on the main stem of the Verdigris at 
Neodesha, Kans. A major project which has been 
proposed primarily for the purpose of flood control on 
the lower Arkansas would require a 615,000 acre-feot 
lake at Oologah, Okla.., on the Verdigris River. A 
reservoir of this size does not appear to be in the best 
interest of this sub-basin, but a smaller reservoir at 
this site should receive further consideration. 

On the Neosho River a retention reservoir above 
Burlington Kans., has been proposed but as a railroad , . . 
line now lies at the edge of the flood plain at thIS pomt 
the project might be unduly expensive. The Pensa
cola Dam project on the Neosho River, the development 
of which would be primarily for power, might be de
signed and operated so that the proposed capacity of 
more than 2,000,000 acre-feet would provide consider
able protection to the lower Arkansas River through 
retention of flood flow. 

Further studies should be made promptly of the pos
sible e1f~cts of each unit of this system of reservoirs in 
protecting areas now subject to flood in Kansas and 
Oklahoma. The overall contribution of reservoirs at 
these sites to flood protection in the lower Arkansas 
Valley should also be considered. 

Another flood-control reservoir has been proposed for 
Tenkiller Ferry in Oklahoma on the Illinois River. As 
this project would be of benefit to only the lower 
Arkansas its development probably should be delayed 
until coU:prehensive studies of the main stems of the 
Verdigris and the Neosho have been completed. 

There have been proposals for a large number of 
local levees alon a the Neosho and Verdigris Riwrs. 

." 'd The original suggestions for these lewes dl not con-
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sider flow reduction which might result from upstream 
reservoirs. These levees should be investigated in COll

nection with the study of the possible influence of the 
proposed flood-control reservoirs. . 

Underground water.-Except in the hilly sections, 
the available underground waters are chiefly those held 
in the valley-filled material. This supply is usually 
adequate for rural and small-town use, except during 
extended droughts. There has been no survey of the 
underground-water resources, but it appears likely that 
the supply will be inadequate for extensive urban or 
industrial purposes. 

Water power.-There are at present a few small 
hydroelectric installations, primarily for local supply. 
The one outstanding site for large hydroelectric de
velopment is at Pensacola, Okla., on the Neosho River 
below the mouth of the Spring River, where there is a 
steep canyonlike valley. A 125-foot dam has been pro
posed, and a plant with an installation of 57,600 kilo
watt capacity to be followed possibly by construction 
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of low dams downstream at Markhams Ferry and Fort 
Gibson. The development of these three sites would 
utilize practically the entire fall of the lower reaches 
of the river. 

Recreation.-The Illinois River Basin, portions of 
the Spring and Elk Rivers in the Ozark highlands, and 
the vicinity of Lake Spavinaw are attractive recrea
tional areas. The Oklahoma Fish and Game Commis
sion is sponsoring the censtruction of a large number 
of low dams in the tributaries of the Illinois and 
Neosho Rivers for the propagation of fish. Growing 
local interest in outdoor life may be expected to foster 
a further development of parks and resorts. 

The plan also contemplates the early retirement from 
cultivation of submarginal land, and the return of such 
areas to a cover of either grass or forest. Such change 
in land use will usually have a beneficial effect in reduc
ing the rate of run-off and thereby contributing to some 
extent to the control of flood flow in the streams. 
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Mapl key 
no. 

(I) 

(') 

78 

lOS 

123 
60 

(I) 

(I) 

101 

43 
19 

liS 

120 

National Resources Oommittee 

Neosho-Verdigris Project List 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study and survey of sources \nd extent of stream pollution in Kansas, Oklahoma, and Missourl. __ •• 

Barnsdall (36) and Catoosa (116), Okla.; Cherryvale (49), Kans.; Golden City (61) and Joplin (69), 
Mo.; LeRoy (22), Kans.; Monett (87), Mo.; Mound Valley (51), Kans.; Oronogo (00) and Pin&
ville (91), MO-j Salina (104). Okla.; Severy (31), Kans.; Southwest City (106), Mo.; Springdale (112), 
Ark.; Strong \10), Kans.; Vinita (94) and Wagoner (\19). Okla.; Walnut (37) and White City (2), 
Kans.: Waterworks, Improvements, extensions. or construction to secure additional supply. 

Chanute (36), Eureka (29). and Fredonia (33). Kans.: Filtration or treatment plants •••.••...•••••• 
Chanute (36), Kans.; Joplin (69) and Lsmar (39), Mo.; LeRoy (22)~ Kans.; Lincoln (121). Prairie 

Grove (122), and Sulphur Springs (108). Ark.; Vinita (94) Okla.: "ewage treatment plants. 
St. Paul (41), Kans., and Sprin~dale (112), Ark.: WaterworkS and sewer system for the former; ex· 

tensions to sewer system for the latter. 
Morris County. Kans.: Dam and reservoir near Council Grove on Neosho River for stream flow 

stabilization, for improvement of muniicipal water supplies. 
Greenwood County, Kans.: Dam and reservoir near town of Fall River on Fall River for stream 

flow stabilization. for improvement of municipal water supplies, 
Afton (93), Okla.; Alba (fi9), Mo.; Altamont (52) and Altoona (35), Kans.; Anderson (90). Mo.; Arma 

(40) and Buffalo (28), Kans.; Carl Junction (55) and Carterville (67), Mo.; Cherokee (54). Kans.; 
Claremore (102) and Collinsville (lOO), Okla.; Coiony (23) Kans.' Commerce SI). Okla.; Decatur 
(113), Ark.; Edna (72) and Elk Cit.y (44), Kans.; Gravette (109), Ark.; Hartford 16). Kans.; Hominy 
(97), Okla.; Jasper (60). Mo.; La Harpe (26). Kans.; Lanagan (92). Mo.; Lebo (lfi and Longton (45). 
Kans.; Marionville (63), Mo.' McCune (53) and Mound Valley (51), Kans.; Neck City (57), Neo· 
sho (85), and Noel (107). Mo.; Nowata (95), Okla.; Oronogo (56). Mo.; Peru (76), Kans.; Picher (P2), 
Okla.; Pierce City (56), and Pineville (91l. Mo.; Pryor (103), Okla.; Purcell (58). Mo.; R~gers (111), 
Ark.; Sarcoxie (61). Mo.j Scammon (54). Kans.; Seneca (84), Mo.; Severy (31). Kans .. SkIatook (98), 
Okla.; Southwest CUy \106), Mo.; Strong (10) and Treece (70). Kans.; Wagoner (119), Okla.; Webb 
City (68), Mo.; and White City (2). Kans.: Sewer systems and/or primary, secondary or com. 
plete treatment plants or reconditioning of existing systems. 

Allemont \52), Americus (12). Buffalo (28) and Chauleuqua (77), Kans.; Copan (79) and Dawson 
(1\7) Ok a.; Dearing (73~. Kans.; Diamond (65) and Duenwes (66). Mo.; Dunlap (4) Durham 
(8). bwight (I). Edna 72), Elk Falls (46) and Fall River (30). Kans.; Goodman (89). Mo.; 
Grenola (47), Gridley (21 • Havana (75). Hepler (38). Lebo (15). Lehigh (9). Liberty (50), and Lin· 
colnville (6), Kans.' Miller (62). Mo.; Neosho Falls (24) Neosho Rapids (14). and Olpe (17), Kans.; 
Purdy (88). and Seligman (110). Mo.; Siloam Springs (1\4). Ark.; Sperry (99). Okla.; Tampa (7). 
Thayer (42). Tyro (74). and Wilsey \5). Kans.: Complete water supply system or extensions. 

Osage County. Okia.: Dam and reservoir at Huish site on Caney River for flood control and stream 
flow stabilization. 

Ottawa (83). Tulsa (118). and W~oner (118) Counties. Okla.: Malaria controL •••••••••••......•. 

$20,000 

733,000 

216.000 
636, 000 

81.000 

1.330.000 

1.276.000 

1,138.000 

458.000 

Quantitative knowledge of pollution is seriuusly 
lacking. . 

Preliminary studies made. AdditioDa.l survey 
needed to determine size of reservoir. 

Preliminary studies made. Additional study nec
ecessary to determine size of reservoir. 

Rough estimated cost. with allowance for possibil· 
ity that some of the projects may not be con· 
structed. 

Do. 

2, 343. 000 Authorized by Congress. 

689.000 

GROUP B-FOR DEFERRED CONSTRUCTION 

Delaware County. Okla.: Dam and reservoir near Pensacola on Neosho River for partial control of 
floods on the Arkansas River. stream·flow regulation and ultimate development of water power. 

Cherokee County, Okia.: Dam and reservoir at Tenkillers Ferry on Illinois River. for flood control.. 
Oklahoma and Kansas: Channel clearance on Verdigris River from its mouth to Madison, Kans., 

for flood relief. 
Benedict (34), Kans.; Chatauqua County (75), Kans.; Cherokee (7il.Elk City (44), and Fredonia (32). 

Kans.; Lyon (13) and Montgomery (75) Counties Kans.; Washington (75) County, Okla.; and 
Wilson (32) County, Kans.: Levee system to protect agricultural lands along Caney Creek and 
the Elk, Fall, Neosho. and Verdigris Rivers, 

$9.000,000 

9.692,000 
232, 000 

1,246,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Study autborized by Congress. Oklahoma has cre
ated the Grand River Dam Authority to sponsor 
this project. There is no present market for the 
power. Cost estimate is reduced from that of the 
Corps of Engineers to provide for reduced scope 
as contemplated by the water plan. 

Study authorized by Congress. 
Authorized by Congress. 

Authorized by Congerss. 

Burlington (20). Chetopa (71), Cottonwood Falls (11). Emporia (13), Florence (18). Hartford (16), 
Humboldt (27), Ioia (25), LeRoy (22), Noesho Falls (24), and Neosho Rapids (14). KaDs.: Levees 
for flood protection. 

$267.000 Authorized by Congress. 

Rogers County, Okla.: Dam and reservoir at Oologah site on Verdigris River for stream·flow stabili· 
.ation. 

Wilson County, Kans.: Dsm and reservoir near Neodesha on Verdigris River for flood contro!.. ___ 
Greenwood County, Kans.: Dam and reservoir near Madison on Verdigris River for stream·flow 

stabilization. 
Mayes County, Okla.: Dam and reservoir near Markham on Neosho River for power .. __________ __ 

Cherokee and Wagoner Counties. Okla.: Dam and reservoir near Fort Gibson on Neosho River for 
power. 

5.142.000 

$2, 750,000 
1., 336, 000 

4,712,000 

6.511.000 

Contingent upon study authorized by Congress. 

Preliminary estimates made. 
Do, 

Study authorized by Congress. No present mar· 
ket for power. 

Do. 

I Map key number shown following community name. 



6. LOWER ARKANSAS 

Pollution and flood control are the major problems 
)f the lower Arkansas River Basin. Large quantities 
of waste and brine are contributed by oil fields of 
Kansas and Oklahoma. 

Cities face difficult water supply problems, under
~round waters being frequently polluted, and surface 
supplies generally unsatisfactory. Prolonged periods 
of low-water flow are frequently followed by floods 
of damaging magnitude which affect a large portion 
of the major agricultural areas of the lower Arkansas 
and its tributaries. Flow correction is the primary 
objective of any water plan for this area. This may 
be attained by reservoir developments which should 
give primary consideration both to augmenting dry
weather flows and to reducing the frequency of over
bank flows. 

A study is recommended to determine what benefits 
to the Lower Arkansas could be expected from the flow 
correction projects suggested in reports on Arkansas 
tributaries. These projects are intended to be devel
oped principally for the benefits they may provide in 
their respective sub-basins. 

General Description 
The lower Arkansas River Basin includes the area 

drained by the main stem and tributaries of the Ar
kansas River between Tulsa, Okla., and Little Rock, 
Ark., some 13,600 square miles, of which about 4,900 
are in Oklahoma, and 8,700 in Arkansas. Excluded 
and discussed in other sections are the Verdigris, 
Neosho, Illinois, and Canadian Rivers. The altitude 
at Tulsa is about 656 feet, and at Little Rock, 222 feet, 
giving a fall of 434 feet in a river distance of 392 miles. 
The principal right bank tributaries discussed in this 
report are the Poteau, Maumelle, Fourche La Fave, 
Petit Jean, and Hurricane Rivers; the left bank 
streams are the Piney, :Mulberry, Illinois Bayou, Point 
Remove, and Cadron Rivers. 

There are five distinct physiographic types in the 
lower Arkansas area: the southern flanks .of the Boston 
Mountains, altitude about 2,500 feet; the northern 
flanks of the Ouachita Mountains, about 2,000 feet; the 
intervening Arkansas Valley peneplain, altitude about 
800 feet; the Cherokee Plains, about 750 feet; and the 
Arkansas River flood plain, from 240 to 700 feet above 
the sea. The Cherokee Plains structures yield oil and 
gas. Tulsa, Sapulpa, and Muskogee, Okla., are im
portant oil cities. The Cherokee Plains also contain 
coal beds mined chiefly in the vicinity of Fort Smith. 

The mean annual temperature is about 60°, with a 
January mean of 32° and an August mean of 92°. The 
mean annual precipitation ranges from 50 to 55 inches 
on the Boston and Ouachita Mountains to 40 to 45 
inches in the Arkansas flood plain and Cherokee plains. 
The rugged land, which comprises a major part of the 
area, has a cover of hardwood forests containing much 
oak, hickory, and walnut. Where the forests have 
been cleared serious soil erosion is occurring. 

-The extensive fertile flood plain areas are cultivated, 
cotton being the principal crop. Agricultural activi
ties have been stabilized. Hardwood lumbering is car
ried on locally in the mountains and there are many 
small sawmill towns. 

The total population of the lower Arkansas River 
Basin is about 712,000, divided about equally between 
Oklahoma and Arkansas. In Oklahoma, about 60 per
cent is urban, while in Arkansas, about 60 percent is 
rural. The principal cities are Tulsa, 140,000; Mus
kogee, 32,000; and Sapulpa, 10,500 in Oklahoma; and 
Little Rock-North Little Rock, 100,000; and Fort 
Smith, , 31,000, in Arkansas. 

Recommended Plan 
Flood control.-General storms of high intensity 

often produce damaging floods on the tributaries of 
the Arkansas River. On the Poteau, it is estimated 
that moderate floods occur once in 5 years and major 
floods about once in 25 years, but overbank flows occur 
about three times a year and the average acreage 
overflowed annually is 44,600. The Petit Jean, with 
major floods about once in 14 years, moderate floods 
once every 5 years, and minor overflows several times 
a y,ear, inundates on the average about 24,700 acres 
annually. The other important tributary, the Fourche 
La Fave, overflows about 65,100 acres. These three 
flashy mountain streams are also major contributors 
to floods on the lower Arkansas, being exceeded by 
only two other tributaries-the Neosho and the Verdi
gris Rivers, which are discussed separately. 

Complete protection from floods on the lower Ar
kansas was considered in 1933 by the Corps of En
O'ineers which concluded that "with the exception of to , 

possibly a few minor items no projects for the control 
of floods in this basin are economically justified at 
this time." 

It may be found feasible, however, to provide flood
correction facilities to reduce the frequency of over
bank flow, particularly in the stretch of the lower river 
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between the mouth of the Verdigris and Little Rock. 
A degree of regulation under which overflow between 
Fort Smith and Little Rock, Ark., would not occur 
more often than once in 5 years would permit of a 
more stable agricultural economy. It might prop
erly be supplemented by levee protection of the more 
valuable areas. \ 

Storage reservoirs on the central and upper reaches 
of the Arkansas, and on its large tributaries, have been 
discussed in other sections. Many of these in their 
operation would, if built, tend to alleviate flood condi
tions in this basin. 

The flashy tributaries of the lower river afford ex
cellent opportunities for flood-flow reduction with the 
principal benefits accruing to the lower Arkansas. 
The Wister Reservoir on the Poteau and possibly the 
Brazil Creek project could also be operated to pro
vide some local flood protection. In addition, they 
would augment low flows in. the Arkansas. These 
developments, along with the Blue Mountain project 
on the Petit Jean and the Nimrod on the Fourche La 
Fave, are included in a comprehensive reservoir plan 
suggested by the Corps of Engineers. 

Reservoirs of the capacities reported upon by the 
Corps, even though giving only partial protection to 
the lands immediately below, were found very much 
too expensive. Some lesser capacity for each might 
provide sufficient augmentation of low flows and a de
gree of partial local protection, which, when coupled 
with benefits accruing on the main stream, might 
justify the projects. 

Low flows which have reached minimum values of 
from 175 cubic feet per second at Tulsa to 1,100 cubic 
feet per second at Little Rock should be augmented 
throughout the basin and particularly below the oil 
fields. 

Reservoir studies should give serious consideration 
to the fact that the basin is in the malarious section of 
the United States. 

It is recommended that some rational, attainable re
duction in frequency of overbank flow on the lower 
Arkansas, coupled with the largest possible increase in 
dry-weather flows, be set as an objective for the near 
future. To effect this, a study project is recommended 
to ascertain: (1) if such results can be expected from 
proposals as set-up in other sub-basin reports on major 
tributaries of the Arkansas; (2) if supplemental reser
voirs are necessary in this area and if so whether they 
are warranted; and (3) what levee construction would 
become warrantable if a considerable reduction in fre
quency of overbank flow can be achieved. 

Pollution.-The oil fields in Kansas and northern 
Oklahoma add salt brines to the Arkansas River, mak
ing it unfit for municipal or industrial use throughout 

National Resources Oommittee 

the lower basin. Further pollutional load is added to 
the river by domestic and industrial wastes of the cities. 
All municipalities discharge untreated wastes, except 
one city in Oklahoma and several Arkansas communi
ties. Some acid mine wastes find their way into the 
Poteau River and thence to the Arkansas. The flows 
of the Arkansas and its tributaries at low stages are 
insufficient to furnish adequate dilution. 

Water conservation projects to supplement dry
weather flows, complete treatment of municipal wastes, 
and control of brine wastes at the source are the 
methods to be used to minimize pollution. Many treat
ment plants are needed. 

Watersupplies.-In Oklahoma practically all munici
palities obtain their water from surface sources, but 
in Arkansas 6 of the 16 cities rely on wells. Surface 
supplies obtained from the Arkansas River and within 
its backwater limits are unsatisfactory due to the high 
salt content and sewage pollution. On the tributaries 
impounded stream flow would furnish adequate sup
plies. 

In Arkansas, good underground water can be ob
tained in adequate quantities from either shallow or 
deep wells throughout the overflow plains of the main 
stream. Elsewhere it is more limited, but is generally 
adequate except in the Fourche La Fave Basin and in 
some other highland .areas. In Oklahoma, under
ground supplies are adequate but frequently very hard 
and in the vicinity of the oil fields they are extensively 
polluted by brines. Urban water supply problems 
require elimination of pollution of the waters of the 
Arkansas River I!nd of the underground waters in the 
oil fields region and the development of storage reser
voirs for municipal supplies in the mountainous sec
tions. Several projects are recommended. 

Rural water supplies are derived principally from 
shallow wells, springs, and small ponds. In the hilly 
country ~erious shortages have occurred where reliance 
was plac,ed on wells. Small reservoirs seem to be in
dicated as the .solution there. Elsewhere pollution dif
ficulties similar to those noted for urban supplies are 
encountered. ' 

Recreation and, wildlife.-Large portions of the 
Ozark and Ouachita National Forests with their moun
tains, forests, spring-fed streams, trails and roads lie 
within the basin. The 100,000-acre project in Logan 
and Yell Counties, Ark., and the 55,000-acre Boston 
Mountains project, both being developed by the Re
settlement Administration, will add further recrea
tional and wildlife facilities. These are all finding 
increased usage, but they lack small recreational lakes. 

Silting and, soil erosion.-Soil erosion is not a serious 
problem in the Oklahoma section, but in Arkansas a 
great portion of the basin is affected. Many of the 
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smaller streams show evidence of silting in their lower 
reaches and, in at least one instance, an impounded 
water supply has been greatly reduced due to rapid 
silting. 

The Forest Service estimates that about 88 percent 
of the Petit Jean and Fourche La Fave area and about 
70 percent of the entire lower Arkansas Basin should 
be in forest. 

Land drainage and levees.-About 9,000 acres of land 
in Tulsa County are in 3 drainage projects and some 
15,000 acres additional are in need of drainage, but 
the tight soils and almost flat terrain make successful 
drainage difficult. 
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In Arkansas there are 34 levee and drainage dis
tricts with a total acreage of about 178,000 in the valley 
of the main stream between Little Rock and Fort 
Smith. With the exception of those in Pulaski 
County, they have not been successful, principally be
cause of inadequate levees. In the 1935 flood most of 
the levees above Pulaski County failed. If some or 
all of the flood-correction projects set up in the water 
plans for this and the other subbasins are constructed, 
sufficient decrease in flood stages may result to warrant 
less expensive and more substantial levees in certain 
localities. Rehabilitation of drainage structures and 
ditches within the districts should also be undertaken. 
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Map I key 
no. 

2 
69 
(1) 

(1) 

70 

69 
43 
(I) 

(1) 

(1) 

(1) 

(1) 

55 

37 

IJ7 
61 

(1) 

Lower Arkansas Project List 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUOTION 

Studi!'S: (1) In the Cimarron .and Can~di~n sub-basins to determine reservoir developments to 
achieve tbe best tlow regulatIOn 'o.r irrJg&tion, augmentation of Jow flows, reduction in frequency 

. of overbank lIows and water supplies; (2) olthe Central Arkansas, Verdigris, Neosho (Grand), and 
Dlinois Rivers with special emphasis on multiple use reservoirs for flow regulation, water SUpply, 
water power, or recreation; (3) to determine what changes oould be made in the design or operation 
of lIow regulation projects in other sub·basins to increase benellts to the Lower Arkansas without 
materially lessening the local benefits; a determination of the benefits primarily to the main stem 
of possible reservoir projects on the Poteau, Petit lean, and Fourche La FaV8 Rivers; a determina· 
tion of levee projects which might supplement the reservoirs. 

Study of stream pollution to asoertain its extent and character and to make recommendations which 
will lead to its ultimate ahatement. 

~~ fi~~r~ ~~:k~~t~~:Jb~r~'s8W.;.s:::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Danville (53), Fort Smith (25) (interceptiog sewer), Hartford (34), Mansfield (33), Mulberry (31), 

and Waldron (35), Ark.: Sewer systems and/or sewage treatment plants. 
Camp Pike (69), Dover (48), and Plumerville (61), Ark.; Stigler (18), and Taft (ll), Okla.: Water· 

supply systems and/or extensions. 
Little Rock, Ark.: 2 miles of levees on Arkansas River for flood protection ••............•.......... 

North Little Rock, Ark.: 4.3 miles oflevees and walls on Arkansas River for lIood protection. ..... . 
Clarksville, Ark.: Flood protection levees on Spadra Creek __ •••.... __ ................•...........• 
Faulkner County (62), Ark.; Haskell (17), LeFlore (21), McIntosh (15), Muskogee (14), and Pitts-

burg (19) Counties, Okla.; Pope (48), Pulaski (71), and Saline (60) Counties, Ark.; Tulsa (3) and 
Wagoner (10) Counties, Okla: Malaria control. 

$825,000 

15,000 

9n,ooo 
269,000 
200,000 

139,000 

111,000 

401,000 
70,000 

1,665,000 

All these studies are to determioe what oombiostion 
of projects and operation will attain 8 considerable 
increase in low fiows and a material reduction 
in frequency 01 overbank lIows. All studies of 
tributary reservoirs should include consideration 
of any iocidental benefits to the lower Arkansas. 

Preliminary plans made. 
Do. 
Do. 

Prelimioary or complete plans available. 

Authorized by Congress. Detailed plans io prepa· 
ration. 

Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Dardanelle (SO)i Faulkner County Levee District No.1 (64); Gillett to North Little Rock (73) and 
Morrilton (61), Ark.: Flood protection levees on Arkansas River. 

Altus (41), Atkios (59), Belleville (52), Clarksville (44), Coal Hill (40), Conway (63), Dardanelle (60), 
Dyer (31), and Hartman (40), Ark.; Heavener (20) and Kiefer (6) Okla.; Lamar (44i, Maga· 
zioe (38), and Morrilton (61), Ark.; Mounds (7), Okla.; Paris (39) andlPJaioview (53), Ark.; 
Poteau (22), Okla.; Russellville (49), Ark.; Sand Spriogs (1), Sapulpa (4), and Sallisaw (16), 
Okla.; and Van Buren (27), Ark.: Water supply systems and/or improvements. 

AitusU41), Atkins (59), and Belleville (52), Ark.; Bixby (8), Okla.; Booneville (32), Ark.; BOyn· 
ton 12), Okla.; Clarksville (44), Coal Hill (40), 8I!d Conway (63), Ark.; Coweta (9), Okla.; 
Da anelle (SO), Dover (48), Dyer (3\), and Hartman (40), Ark.; Heavener (20), Jenka (5), and 
Kiefer (6), Okla.; Lamar (44), Levy (69), Magazioe (38), and Morrilton (64), Ark.; Mounds 
(7) and Muskogee (13), Okla.; Ola (54), Ozark (41), Paris (39), PJaioview (53) and Plume .... 
ville (61), Ark.; Poteau (22), Okla.; 'Russellville (49), Ark.; Sand Spriogs "(\), Sapulpa (4), 
Btigler (18), Spiro (24), and Sallisaw (16), Okla.; and Van Buren (27), Ark.: Sewer systems 
and/or sewage treatment. . 

Big Piney (46), Cess (42), Cedar Creek (36), Gaylor (28l' Hurricane Fork (29), Maumelle (06), 
Middle Fork (60), Rough Hollow (47), Shores Lake (30 , and Trace Creek (45), Ark.: Dams to 
develop recreational reservoirs in Ozark and Ouachita National Forests 

$1, 763, 000 Authorized by Congress. Detailed plans io prepa
ration. Estimate includesS884,OOOfor part of the 
Little Rock·Gillett levee system, the rest of which 
is in the lower Mi""isslppi list. 

683,000 

829,000 

I, 745, 000 Cedar Creek reservoir. Partly completed. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Lellore County, Okla.: Wister Reservoir (23) near Howe and Brazil Reservoir (22). !lear Panama: 
For high and low water regulation OJ: Poteau River, Brazil Creek, and Arkansas RIver. 

Nimrod, Ark.: Nimrod Reservoir, for high and low water regulation on Fourche La Fave and 
Arkansas Rivers. 

Logan County, Ark.: Blue Mountain Reservoir for high and low water regulation on Petit Jean and 
Arkansas Rivers. 

Logan County Ark.: Petit Jean State Park, reservoir and recreation improvements. __ ...•... _ •.... 
Yell County, Ark.: Mount Nebo State Park, reservoir and recreational improvements .... _ •...... 
Arkansas: Levees for llood control as follows: 

Arkansas River, Conway County (61) .••.•••.. _ ....•.•.......•. _ .......... · ... ········· ....... . 
Arkansas R!ver, Frog Bayou to Mulberry Creek, Crawford County (31) .................... · .. _ 

~~= i!:::£~*l~~~!<*!;::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~~~~~-(t-~-:::--:·::-· •• :--m-:--.:.:.:::-: 

$1,800,000 

700,000 

1,000,000 

238,000 
151,000 

069,000 
1,280,000 
1,712,000 

479,000 
708,000 
516,000 
302,000 
864,000 

1,275,000 
179,000 
91,000 

S~=\~t~'b~rps"~f~i~:!1ue g,:~ 
reduction io capacity, Surveys authorized by 

su~j'::'~'findiogll of spaoia! study. Cost is less 
than that of Corps of EDgineera due to neoessary 

Su~~t~n~d=V~ia! study, Cost Is less 
than that of Corps of Engioeera due to necessary 
reduction in capacity. Survey of Petit Jean 
authorized by Congress. 

Plans completed. 
Do. 

Authorized by Congress. 

I Map key number shown followiog community name. 
I May key number shown followiog county name. 



7. UPPER WHITE, BLACK, AND ST. FRANCIS 

The Ozark Mountain region, drained by the White, 
Black, St. Francis, and other streams, is an area of 
swift, clear mountain rivers, many springs and forests, 
lying within easy reach of" large cities, among them 
Kansas City, St. Louis, Memphis, and Tulsa. A long
range plan for this section should consider recreational 
developments first, but should not omit studies pre
paratory to utilizing the large amount of potential 
water power afforded in the streams. A number of 
communities of the area need improved water supplies 
and sewage facilities. In view of the increasing use 
of the region by summer tourists, these improvements 
should be made soon. 

General Description 
The Ozark highland area considered here covers 

25,090 square miles in Missouri and Arkansas. 
The White River extends 390 miles in the Ozarks, 

falling 1,565 feet from an altitude of 1,800 feet at its 
headwaters to 235 feet at the point where it flows from 
the highlands into the Mississippi River lowlands 
near Batesville, Ark. The Black River has a length 
of 80 miles in the Ozarks and falls from 600 feet to 
325 feet near Mengo, Ark. It joins the White River 
in the lowlands. The St. Francis River rises in the 
St. Francois Mountains of the Ozarks at 1,800 feet, 
and falls in 150 miles to an elevation of about 325 feet 
at Wappapello, Mo. 

The Clark and Gardner National Forests lie almost 
entirely in the area, and about 20 percent of the Ozark 
National Forest is included. The Ozark highlands 
range from moderately hilly to very rugged topog
raphy. The major portion of the area is underlain by 
massive beds of limestone and dolomite which are 
honeycombed with caves. Over most of the area a 
large proportion of the precipitation enters under
ground reservoirs, reappearing in large springs. The 
poor quality of the soils, combined with the rugged 
topography, renders the land generally unsuitable for 
agriculture. A high percentage of the area has an 
oak-pine forest cover. 

A thick bed of St. Peter Sandstone at Crystal City, 
Mo., is the basis of large-scale manufacture of glass. 
There are large deposits of high-grade glass sand from 
Batesville to Fayetteville, Ark., along the Boston Es
carpment. Cement is manufactured from limestone at 
St. Genevieve and Cape Girardeau, Mo. Iron ore de
posits of the limonite type are widespread in both the 
Missouri and the Arkansas sections. Most of the de
posits are small. Phosphates are found in northern 
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Arkansas but are of too Iowa grade to compete in the 
present markets. There are many small deposits of 
lead and zinc scattered throughout the area. Exten
sive deposits of manganese are found in northern 
~rkansas but they are of low market value. 

The forests are a source of railroad ties, cordwood, 
tool handles, and barrel stav,es. Lumbering is gener
ally carried on by the farmers in winter, or by portable 
sawmill outfits. A few villages are dependent on saw
mill operations. 

In a few places, there are excellent soils, as at Farm
ington, Mo. The loess soils along the Mississippi 
River are farmed where the slopes are not too steep. 
Most of the flood plain lands are used for corn and 
hay. The uplands are devoted to wheat and hay in 
spite of low yields. In the western headwaters apples, 
grapes, and tomatoes are grown on the hills with con
siderable success, as at Fayetteville, Ark. 

The forests are interspersed with farm clearings and 
small towns based on timber and mineral resources. 
There are about 590,000 inhabitants in the region. The 
rural areas are sparsely populated, and the extension 
of public forest reserves will eventually result in a de
cline of rural population. Stock ranching probably 
will displace most of the other types of agriculture. 
A few places, as at Lake Taneycomo, will profit by rec
reational facilities. 

The area is poorly provided in general with trans
portation facilities. There are railroads along the 
eastern and western borders and two cross from north
west to southeast. A few paved and many gravel high
ways have been constructed recently. 

Temperatures range from an annual average of 63° 
in the south to 58° in the north. The summer 
maximums average about 88°. The winters are cool. 
Snowfall is light, the most being at Springfield, Mo., 
which receives about 8 inches. The average annual 
precipitation ranges from 46 inches in the south to 44 
inches in the northwest, and 38 inches in the north. It 
is well distributed over the growing season and is 
usually adequate. Storms in winter cover wide areas, 
but the summer rains commonly are severe local thun
derstorms. The annual run-off is about 16 inches. 
The streams are swift, and flow in deep narrow valleys; 
the fall averages 3 to 4 feet per mile. The flow is 
"flashy." Frequent floods of short duration occur, but 
little damage results in the narrow valleys. The St. 
Francis River at Patterson, Mo., with a drainage area 
of 956 square miles, has discharged as much as 82 cubic 
feet per second per square mile, but at times its flow is 
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practically zero. The other streams, however, have rel
atively high. minimum flows because of contributions 
from numerous springs. In general the crests from the 
headwater streams do not synchronize with the crests 
in the lowlands outside the Ozark area because the 
storms are local. Any development in the hill country 
which flattens the irregularities of the flows will be of 
distinct value in the. lowlands outside the area. 

There is extensive underground water of good qual
ity. Most of the municipalities depend upon wells or 
springs for their water supplies. Rural supplies are 
generally obtained from shallow wells or springs. 
These sources are not altogether reliable, however, 
and some are affected in drought periods. 

An important characteristic is the great number of 
springs, both large and small. There are seven in 
Missouri with gross flows of more than 100,000,000 
gallons daily. Big Springs, the flow of which ex
ceeds 800,000,000 gallons daily, is the second largest 
in the United States. The springs are frequently sub
ject to minor pollution from farms. State parks, for
est preserves, and fish hatcheries have been developed 
in connection with several of the larger springs. 

Recommended Plan 
lV ater supply, sewer systems, and sewage-treatment 

plants are of primary importance in the long-range 
water plan for the Ozark region. The small finan
cial resources of the rural communities have curtailed 
their ability to install sanitary facilities. Throughout 
the Ozark area there is pollution from the small towns, 
resorts, and camps located near streams. Pollution al
ready menaces the Lake Taneycomo. area, and strict 
supervision in the future will be required to prevent 
its spread in other valuable recreational zones. There 
is also industrial pollution by small creameries and 
canneries. 

In many places, although present underground 
water is available in adequate quantities only in dfep 
wells and expensive pumping is required, increased in
terest can be expected in surface supplies for both 
urban and rural use. The irregular topography, with 
many deep ravines, affords opportunities for construct
ing small lakes or ponds at reasonable cost and ade
quate for local needs. 

Recreational activities may be expected to grow 
rapidly. Both the Federal and State Governments 
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have sponsored extensive public forest developments 
with attendant improvements. It is anticipated that 
submarginal farm land will be retired from cultiva
tion in the not distant future, and used for either graz
ing or forest cover. A number of tentative sites have 
been selected for the erection of dams to create small. 
regulated lakes for recreational purposes and wildlife 
refuges, of which one is included in the project list. 

Water power.-Studies of the power markets in and 
adj acent to the region should be made, with a view to 
developing the extensive hydroelectric-power resources 
as rapidly as is economically justified. A number of 
sites have been studied by the Corps of Engineers; 
proposed installations range from 10,000 to 100,000 
kilowatts and the potential capacity of all sites in the 
region is approximately 450,000 kilowatts. Although 
present power consumption in the vicinity would not 
justify any of the larger projects as base-load plants, 
in the future such projects as Table Rock, Wild Cat 
Shoals, and Hargus Eddy, each with capacities in 
excess of 50,000 kilowatts, may be needed for operation 
a,; peak-load auxiliaries to the large steam generating 
installations at St. Louis and Kansas City. Mean
while no expensive improvements should be made in 
the areas which would be flooded by the power dams. 

Various projects have been suggested which would 
not be of material benefit to the Ozark region itself 
but which would improve downstream areas outside the 
mountain region. One such project worthy of further 
&tudy is a large impounding dam at Greers Ferry to 
provide water for irrigating extensive rice fields in the 
Arkansas River Basin. This dam might also be used 
in flood control. Proposals have been made for the 
erection of flood-control dams in the mountains to ob
tain better stream regulation in the low land reaches of 
the streams. Available sites include Clearwater on the 
White River and Wappapello on the St. Francis River. 

Although the Ozark region is mountainous, several 
lowland communities on the edge of the region, such 
as Poplar Bluff, Mo., will be benefited by levees which 
have been authorized by the Congress. 

Additional basic information on water conditions in 
the reO'ion is needed to aid in future planning. Pollu
tion a~d underground water studies and a study of the 
relative values of recreation and power developments 
are needed. 
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Upper White-Black-St. Francis Project List 

Remarks 
MOP/ key 
no. 

Proj""t I Estimated cosll 
GROUP A-FOR IMMEDIATE INVESTIGATION OR OONSTRUOTION 

Study to determine the extent and sonroe of stream pollution throughout the basln ••••••• ______ ._._ 
Study to determine the relative v.lues of water resouroes for power or recreation throughout the basin.. 

(1) Doniphan (39). Mo.; Eureka Springs (42). Huntsville (59). Imboden (55).laspar (62). Leslie (71). 
Mammoth Springs (40). Marsholl (69). Melbourne (66). and Mountain Home (46). Ark.: Moun
tain View (20). Mo.: Pangburn (74), Ark.: Springfield (14), Mo.: and Yellville (51), Ark.: Water
works or improvements. 

(I) Huntsville (59), Leslie (71), M.rsholl (69), and Mountain View (68). Ark.: Sewer systems. _____ • __ _ 
(I) Berryville (41). Ark.: Cassville (331. Mo,. Green Forest (44). and Hanly (49). Ark.; Ironton (5). Mo.j 

Pangburn (74), Ark.: Perryville (3), riedmont (101, and Thayer (38). Mo.: Sewer systems ana 
sewage treatment plants. 

(I) DOniphan (39). Mo.: Eurek. Springs (42). Ark.: Poplar Bluff (23). West Plains (27). and Willow 
Springs Cl9). Mo.: Sewago treatment plants. 

(1) Bollinger (9). Butler (24). and Ca3': Ginlrdeau (7) Countie •• Mo.; Independenoe (67) and Lawrenoe 

g!~~~~::iti'i ~~~tr.:~ll:~~? an~'Wfiit11~:ii ~~~~~'i~~~? ~~~. c!~~~l~ipley (20) and St. 
17 Ava, Mo.: Lake for rec"'.tionalllurposos ______________ .. ______ .•••. _. _________________ .•.• _______ _ 

Arkansas and Missouri: 200 small dams to BUglIlent adjaoent w.ter supplie"--____________________ _ 

$26,000 
16,000 

678, 000 Plans completed. 

176,000 Do. 
441,000 Do. 

192, 000 Preliminary plans mads. 

439.000 

50. 000 Plans not completed. 
1,000. 000 

GROUP B-FOR DEFERRED CONSTRUCTION 

(1) Ava (18) and Branson (35). Mo.: Calico Rock (57) and Cotter (50), Ark .. and Crane (30), Mo.: Sewer 
systems and sewage treatment plants. . 

(I) F.yetteville (50), Harrison (52), and Salem (47), Ark.: W.ter supply and/or watarworks systems or 
improvements. 

(1) Farmington (2), Fredericktown (4), and l.ckson (8), Mo.: Sewage treatment plants. ____ .. _______ _ 
37 Taney County, Mo.: T.ble Rock Dam and Reservoir on White River near Branson for power 

and flood control. 
45 Baner .nd Marion Counties. Ark.: Wild Cat Shoals Dam and Reservoir on White River near Cotter 

for power .nd flood control. 
26 Ripley County, Mo.: Hargas Eddy D.m and Reservoir on Current River near Doniphan [orpower __ 
21 Carter County. Mo.: Mill qreek Dam on Current Rive! near Van Bw:en for power ______________ _ 
12 Shannon County, Mo.: BI8Ir Creek Dam on Current RIver below Emmenoe for J?ower _____ . ____ •• 
72 Cleburne County. Ark: Greers Ferry Dam on Little Red River near Heber Spnngs to impound 

w.ter for irrigation of rice in Grand Prairie region. 

$184. 000 Preliminary plans made. 

205.000 Do. 

87.000 Do. 
15, 206. 000 Do. 

25. 712, 000 Do. 

7, 141. 000 Do. 
5. 075. 000 Do. 
6, 726,000 Do. 
2,050.000 Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) Hardy (49). Ark.: Jenkins (32), Norwood (16), and Read Springs (34), Mo.: W.ter supply and 
waterworks systems or improvements. 

(I) Galena (31) and Hollister (36). Mo.: Imboden (55) Ark.; lenkins (32), Mo.: Mammoth Springs (40), 
Ark.: Mansfield (15). Mo.: Mountain Home (45), Ark.: Mountein View (20), Mo.: Norwood (16), 
~:''':~t~r:~~ (34), Mo.: Salem (47),Ark.: and Seymour (13), Mo.: Sewer systoms and sewage 

(I) Boone and Searey Counties. Ark.: 2 d.ms and reservoirs, one on Bear Oreek near Marsholl (70) and 
the other near Harrison (53), Ark., for recreational purposes. 

61 Washington County. Ark.: Dam. reservoir, and improvements for game refuge ____ . ______________ _ 
Dams and reservoirs for power development and with some benefit to flood oontrol, as follows _______ _ 

11 Clearwater D.m. Black River. Mo. ($6.700.000) ___________ . ____ .. _ •• ___________ • _______ . ______ _ 
43 Beaver Dam, White River, Ark. ($8.540.000) __ ._. _______ . ___ ... _ .•. _ .. ________________________ _ 
29 Galen. Dam. James River. Mo. ($9.660.000)_. __ .. _._ ... _._._ .. ____ ._. ____ .. __ . ___________ . ____ _ 
68 Lone Rock Dam, Buffalo Fork. White River. Ark. ($3.180.000)_. ______ ..... _. _____ . __________ _ 
63 Mill Creek Dam. Buffalo Fork. White River, Ark. ($9.330:000) __ . ________ ••.. ____________ ._. __ _ 
54 Norfolk Dam, North Fork, White River, Ark. ($21,700.000) •. ____ .•. _____ . _______________ .. __ ._ 
64 Rush Creek Dam, Buffalo Fork, White River, Ark. ($6,240,000) __________________________ ._._._ 

I Map key number shown following community name. 

$55, 000 Praliminary plans prepared. 

417,000 

16,000 

10.000 
65,35Q,000 Do. 
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A. long-range water plan for the basin of the Red 
River above Denison, Tex., will have as its principal 
purpose the conserva~on of water for the improve
ment of agriculture, for urban supply, and for regula
tion of stream flow. Reservoirs will be needed on the 
principal tributaries. The plan will provide for the 
conservation of underground water in the high-plaills 
section. A solution is needed for the problem created 
by the fluoride content of underground water. The 
plan includes the necessary sanitary improvement of 
the region by the installation of sewage-treatment 
works, improved recreational opportunities, and con
tinuation and further dev,elopment of soil conservation 
work, now in the demonstration stage. 

General Description 
The upper Red River Basin contains about 30,500 

square miles, of which 21,700 are in Texas, 8,750 111 

Oklahoma, and 50 in New Mexico. The basin extends 
from the mouth of the Washita River to the head
waters at the Texas-New Mexico boundary line. The 
principal tributaries are the Wichita, Pease, Prairie 
Dog, Salt, North Fork, and Cache Rivers. 

The Red Riv,er headwaters rise in the high plains 
section of the Texas Panhandle at an altitude of about 
4,000 feet. The plains slope gently and smoothly east
ward about 10 feet per mile to an abrupt escarpment 
several hundred feet high. The escarpment is a belt 
of "bad lands." Underneath the plains, Tertiary for
mations, 400 feet thick, are the source of underground 
water for local rural and urban water supply, and for 
irrigation. About 7,000 acres are irrigated from shal
low wells and are intensively cultivated. The precip
itation on the high plains averages 10 to 15 inches and 
the growing season is about 180 days long. Large 
acreages have been dry-farmed and much land is used 
for grazing. Wheat, oats, barley, grain sorghums, 
alfalfa, vegetables, livestock, dairy products, poultry, 
and eggs are produced. Pampa, with 10,470 popula
tion, is the largest city in this section. It is' largely 
supported by oil- and gas-field business. 

The remainder of the upper Red Basin, east of the 
escarpment, is in the rolling plains section of Texas 
and Oklahoma. Many streams have cut deep valleys 
with nearly flat bottoms here. The interstream up
lands have been eroded into rounded hills. The pre
cipitation ranges from 30 inches in the east to 20 inches 
in the west. This section has a fertile, brown soil. 
Great varieties of crops are produced in the eastern 

412 

part. Specialization in cotton, wheat, or alfalfa and 
cattle is general in the west. Oil, gas, asphalt, gyp
sum, lime, and glass sand are mineral resources utilized 
in various localities. Cotton-oil mills, flour mills, oil 
refineries, clay products, cement and plaster manufac
tures are important. There are consumer goods fac
tories in the larger cities, chiefly in Wichita Falls, 

. which has 43,700 population. Other cities are trade 
and railroad centers. They include Vernon, 9,200, 
Electra, 6,700, Quanah, 4,500, and Childress, 7,100, in 
Texas; and Lawton, 12,000, Altus, 8,400, Duncan, 8,300, 
Elk City, 5,600, and Hobart, 4,900, in Oklahoma. 

The Wichita Mountains along the northern divide 
a:r;e rugged, rising from 500 to 1,500 feet above the 
surrounding plains. They are wooded and provide an 
excellent setting for wildlife conservation and recrea
tion. 

The total population of the upper Red Basin is 
about 640,000, 'of which about 50,000 are in the high 
plains. Of the 590,000 in the rolling. plains, 315,000 
are in Texas and 275,000 are in Oklahoma. The agri
cultural and mineral resources' of the basin have not 
been fully utilized. The future development of the 
basin can be greatly facilitated by increasing the reli
able water supply for rural, urban, and industrial uses. 

Records of precipitation are reasonably adequate in 
this area, but there are no satisfactory records of 
stream flow. Records of stream flow for 7 and 8 years 
exist at three points and for shorter periods at a few 
other stations. The only valuable record for the whole 
basin has been made at Denison, Tex. It covers a 
period of 11 years and indicates an average annual run
off of 3,538,000 acre-feet. 

Underground water is found in the Tertiary sands of 
the high plains in relatively large quantities at depths 
of from 50 to 400 feet. It is now subjected to heavy 
withdrawals both for municipal water supply and for 
irrigation. The effect on the water table should be 
studied in the immediate future. In certain parts of 
this area storage of surface water for underground 

• water recharge may be feasible. Over a large part of 
this section underground water contains a considerable 
amount of fluoride which makes it undesirable as a 
drinking water supply for children. 

A high gypsum content commonly makes under
ground water below the escarpment unsatisfactory for 
municipal supply. In this area, therefore, a develop
ment of the surface water resources is particularly 
important. 



Drainage Basin Problems and Programs 

Recommended Plan 
lV ater suppZy.-In the high plains section there ap

pears to be ample underground water for urban use, 
but the high fluoride content in many places renders it 
unsatisfactory as a permanent supply unless means can 
be found for fluoride removal. Further study of this 
problem is needed. In the central section of the basin 
both underground and surface waters require soften
ing to be thoroughly satisfactory for home and indus
trial use. The high cost of operation of softening 
plants has kept most of the smaller towns from install
ing them. Many municipal supplies are taken from 
surface water. Stream beds in this area are frequently 
dry in summer and many municipal supplies have been 
very low during the recent years of drought. The cities 
of Crowell and Electra, in Texas, have been forced to 
import water by rail for a considerable period of 
time. S,everal of the large cities have developed reli
able surface supplies through storage. The develop
ment of stored water for the supply of other cities is 
needed and in certain instances this may be worked out 
as part of a combined water development program in
volving irrigation, some measure of flood flow correc
tion, and improvement of low water flows for sanitary 
purpO!:es. 

Pollution.-Because of the low summer flow in the 
streams, sewage wastes in this area should be treated. 
On the Texas side of the basin 83 percent of the urban 
population above Denison is served by some form of 
treatment, and works for complete treatment of sew
age serve about 70 percent. On the Oklahoma side the 
proportions are about the same. However, a number 
of the cities use only primary settling. 

The discharge of raw sewage by certain of the cities, 
inadequate preliminary treatment only of the sewage 
of others, and apparently a failure to operate some of 
the better plants to best advantage, combine to create 
a serious sanitary problem which is critically aggra
vated in periods of extremely low flow. Because many 
cities depend upon surface run-off for urban water 
supply, correction of this situation needs attention. 
Complete treatment of the sewage of most of the cities 
will be required, and the low flow on most of the tribu
taries will have to be augmented. In some instances 
this may be worked out to advantage in connection 
with the storage of water for other purposes. 

There is also some pollution from oil-field wastes, 
particularly from brine, but the condition is not so 
critical as in other drainage basins in Oklahoma and 
Kansas. 

Flood control.-An extensive study of flood flow in 
the streams of the Red River has been made by the 
Corps of Engineers. Studies were directed primarily 
to correction of floods in the Red River below Deni
son, and t? reduction of the effect of Red River flood 
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peaks on Mississippi River floods. However, this study 
contained an analysis of flood flows and flood damaO'es 
on the Red River above Denison and on certain of the 
tributaries, with a finding that the expense involved in 
floo~ protection 1 either by levees or by levees and de
tentIOn reservoirs, was greatly in .excess of apparent 
benefits. Protection from moderate floods may be war
ranted when the lands in the overflow areas are more 
highly developed. A restudy is required of flood 
characteristics of the whole upper Red River Basin, 
including the possibilities of introducing a reasonable 
measure of protection into multiple-purpose projects. 

Irrigation of a supplemental type is needed by a 
large acreage of fertile agricultural land. Experience 
with small operations, and on the Wichita project, 
where supplemental water has been applied during 
July and August, has shown that the increase in crop 
values is very large. About 1112 feet of water per acre 
is required. About 35,000 acres are now being irri
gated in the Wichita Basin and it is possible that this 
acreage can be doubled. 

Studies have been made of similar developments on 
the Pease River in Texas with a reservoir at Crowell to 
serve 75,000 acres below that point, and of a proposal 
on the North and Salt Forks in Oklahoma involving 
interconnected reservoirs which would supply supple
mental water for 160,000 acres. These proposals 
should be restudied as multiple-purpose projects. 

Water po~oer.-There do not appear to be any hydro
electric power possibilities of importance in this basin, 
but the development of some power may ultimately be 
justified in connection with multiple-purpose projects. 
The Corps of Engineers is restudying a proposed de
velopment at Denison for which hydroelectric power is 
one of the important items. A project for the develop
ment of hydroelectric power at Lake Kemp on the 
Wichita River seems feasible in the event that the 
water supply is not needed for irrigation of additional 
land, but the project requires further study. 

Soil conservation.-The streams in the eastern and 
central part of this basin have a high silt content and 
soil erosion is serious over a considerable part of the 
area below the High Plains escarpment. There is need 
for better soil conservation practice in this part of the 
basin and, wherever new reservoir projects are con
structed, this need will be greatly increased, as a meas-
ure to prolong their usefulness. . 

Recreation and wildlile.-There are a few satIsfac
tory recreational facilities in the area, resulting largely 
from the use of existing reservoir lakes such as Lake 
Lawtonka Lake Altus and Lake Kemp. The Resettle
ment A~inistration is sponsoring a project for the 
construction of a dam which possibly would create a 
9,800-acre lake in Lake Murray State Park in Carter 
and Love Counties, Okla. 
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Upper Red Project List 

Remarks 
Map/ key 
DO. 

Prolect 

GROUP A-FOR IMMEDIATE INVESTIGATION OR OONSTRUOTION 

53 

(I) 
(I) 
54 

Study aDd survey of stream POllUtiOD In Texas aDd Oklaboma. Obemicaland biological analYseS of 
surf808 water to determine extent and se~io!,"ness of pollution. Sbould include lIuorlde analyses. 

Study of reservoirs throngbout tbe subbasin In Ok1aboma and Texas to determine the most warrant
able system for water supply, irrigation, and 1I0w regulation, including a study of methods to minl
mize silting In reservoirs. 

Wlcbita Falls, T8J[.: Water supply, 5 miles of ~lnch pipe line and treatment plant to improve 
quality of water. 

Indiaboma, (21), Okla.; Iowa Park (44) and Wheeler (2), Tex.: Water supply or improvements 
Claude (5), Lefors (3), Na!",na (61).,apd Petrolia (46) Tex.: Watersupplyandsewersystems ___ ::::::: Wichita Falls, Tex.: Dramag~ of llI1gated land. ________________________ ~ __________________________ _ 
Indian and public lands: Sealing of abandoned mine shafts and drill boles ________________________ _ 

• $25, 000 Texas $15,000 per yeer; Ok1aboma $10,000 per year. 

175,000 

1,500,000 

162,000 
238, 000 
345,000 
10,000 

Tbls study may Indicate tbe desirabillty of altering 
tbe proposed Denison project. Elm Fork, 
N ortb Fork, and Pease projects In C group are 
also subject to this study. 

Preliminary plans made. 

Preliminary plans made. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) Altus (23), Apsche (19), Comanche (35), Davidson (31) Devol (39) Eldorado (25), Fletcher (20), 
Grandfield (46), Okla.; Hedley (15), T8J[.; Hollis (24), Man~ (171, Marietta (47)ki!ingling (37), 

N.;:~f~~::r..:..~.!'~~~~~i.JJ¥~~:~~Jt.. ~a~!!.~~~p\.:t~.Waurika (38), 0 .: Construe-
(I> Canyon, Harrold (41), Matsdor (27), and Pottsboro (49), Tex.: Water supply systems or im-

provements. 
li6 Baylor County, T8J[.: Lake Kemp power plant. Installstion of 1,400 KW generating capsclty to 

make use of water now wasted. 

12 

(I) 

(I) 

(I) 

Farmer County, Tex.: Dam on Friona Draw for flood oontrol and lIow regulation for benefit of town 
of Friona and Paloduro Canyon Park. 

Archer City (57), Cbildress (26), Crowell (29), Electra (42), Henrietta (52), and Holliday (55), Tex.: 
Water treatment plants. 

Clarendon (10). Dimmitt (13), Happy (11), Henrietta (52), St. losepb (50), Sbamrock (6), and 
Vernon (43), Tex.: Sewaga treatment plants. 

Grayson (46) and Hell (14) oounties, Tex.: Malaria ooDtroL ______________________________________ _ 

$243, 000 

216,000 

200,000 All towns bave surlace supplies wblch are unsatis
factorily treated. 

204, 000 Additional treatment needed. 

117.000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

7 Elk Creek at Sentinel, Okla.: Dam and reservoir for urban water supply, irrigation, 1I0w regulation_ 
9 Elm Fork at Mangum, Okla.: Dam and reservoir (or urban water supply. irrigation,lIow regulation_ 

58 Little Wichite at Scotland, Tex.: Dam and reservoir for urban water supply, irrigation, 1I0w regulation. 
8 N ortb Fork at Lugert. Okla.: Dam and reservoir for urban water supply, irrigation, lIow regulation_ 

18 Otter Creek at Mountain Park, Okla.: Dam and reservoir for urban water supply, irrigation, lIow 
regu1ation. 

29 Pease River at Crowell, Tex.: Dam and reservoir for urban water supply, irrigation, flow regulation_ 
31 Red River at Davidson, Okla.: Dam and reservoir for urban water supply, irrigation, 1I0w regulation. 

16 ~fJ:g:aa!n~a-¥=; ~:;.h~:~ 1~dsre:~~~:~:l:fnw':'~:8g~yw\~g~~~::c~~~I=~-
28 p:3::r;:x~ ~~~~ ~:!~ and 30 miles of lo-lnch pipe line ________________________ __ 

Water-softenlng plants for 40 towns In Oklahoma to serve a popUlation of 70,000 _____________________ _ 

I Map key nnmber shown (ollowing oommunity name • 
• Per year. 

$416,000 
623,000 
478,000 

1,260,000 
432,000 

4,059,000 
3,835,000 
1,081,000 

10,000, 000 

309, 000 

Construction sbould follow findings of study 
recommended In group A. 

Reservoir oonstruction program on N ortb Fork 
and Salt Fork Rivera mu.<t include soil-conser
.... !lon program on watershed to prevent Ioss or 
capscity througb silting. 

Approximately 200,000 acres ave11able lor irrigation. 

350,000 Both ground and surlace waters In this section 
genere11y bard. 



9. WASHITA 

The Washita Basin is in the zone of transition be
tween humid and ax:id climates. It is alternately 
drenched by "cloudbut\st" storms and dried by severe 
droughts. High temperature and low precipitation of 
July and August result in low stream flow. Therefore, 
a coordinated long-range plan of water development 
should center on the construction of a series of reser
voirs on the tributaries of the Washita River to control 
floods, to store water for irrigation and drought relief, 
to increase the low flow for dilution of wastes, and gen
('rally to provide a more reliable water supply. This 
basic program should be supplemented by complete 
treatment of urban and industrial wastes and by im
provement of the quality of water supplies. Incidental 
benefits would accrue to water power development and 
through provision of better facilities for recreation and 
wildlife conservation. Preliminary studies have indi
cated the desirability of such a project, its probable 
feasibility, and general justification, but they should 
be followed by further and more detailed investigations. 

General Description 
The Washita Basin contains 7,800 square miles, of 

which 7,336 are in Oklahoma and 464 in Texas. It is 
bounded on the north by the Canadian, on the east by 
the lower Red, and on the southwest by the upper Red 
Hiver Basins. The Washita River is 658 miles long 
and has a total fall of 2,163 feet from headwaters 2,700 
feet above sea level to its confluence with the Red River 
near Denison, Tex. In the lower 250 miles of its course 
the fall averages 2Y2 feet per mile. Its tributaries are 
mostly short creeks. 

The Washita Basin includes a small portion of the 
Coastal Plains and the Arbuckle Mountains, Anadarko 
Basin, and Sand Hills of the Great Plains area. In 
the Coastal Plains the Washita River has cut a broad 
shallow flood plain. The Arbuckle Mountains com
prise a triangular area about 30 miles on a side. The 
granite core rises about 1,400 feet above the adjacent 
plains, and has been eroded by minor streams into a 
deeply cut fringe of gulches and ravines. The Ana
darko Basin is in the central Washita Basin. The 
Wichita Mountains border a part of the basm rim on 
the south. Gypsum beds in the "Red Beds" of the 
basin render much of the ground water in wells 
and springs unpalatable and unfit for washing. In 
other areas the ground water supply is satisfactory 
as to quality, but is generally inadequate in quantity. 
There are extensive gas fields in the basin, and oil 
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fields south of the Arbuckle Mountains. The Sand 
Hills region has been formed by erosion of the head
waters area of the Washita River in the edge of the 
high plains. 
, . The soils of the Arbuckle Mountains are generally 
thin and rocky and of low fertility. When the native 
vegetal cover is cleared, the soils tend to wash and 
'gully badly. The central and upper parts of the 
basin are fertile prairie soils which tend to erode when 
the grass cover is plowed under. The Washita and 
its principal tributaries have eroded broad troughs 
some 200 feet deep. There are 432,000 acres of bot
tomland of which about half is subject to overflow. 
The native vegetation of the eastern third of the basin 
in typically post and blackjack oak on the mountain 
ridges, with some hardwoods on the bottom lands. In 
the western third grasses prevail and most streams are 
tree-lined. 

The 1930 population of the Washita Basin was about 
250,000 of which 65 percent was rural. There are 8 
cities of 2,500 or more inhabitants. The average pop
ulation per square mile is 21.6. In cattle ranch and 
waste land areas it is as low as 5, and in the central 
part it is as much as 50. 

Farming and stock ranching about equally divide 
the Washita Basin. Wheat, corn, cotton, and grain 
sorghums are the chief crops in the western part. Cot
ton is dominant, with some wheat and alfalfa in the 
central and eastern parts. Pecan and peanut produc
tion are increasing in the eastern part. 

Some 200 cotton gins, compresses, and oil mills are 
operating in the basin. Oil refineries are located along 
the south-central border. Gypsum, limestone, asphalt, 
granite, and clay deposits are exploited. Few fac
tories are situated in the basin. The basin is well 
provided with gas and electric facilities. 

The average annual temperature is 61.5 0
, with an 

average of 59.5° in 'the upper and 63.4° in the 
lower end of the basin. Temperatures range from 116° 
above zero to 17° below. The growing season 
is 209 days long in the upper part, and 244 days long 
in the lower part. The average precipitation is 29.6 
inches per annum, ranging from 27 inches in the upper 
to 38 inches in the lower basin. Storms of the "cloud
burst" type are frequent, and cause damaging floods. 
It is not unusual for crops to be injured by both floods 
and drought in the same year. The average annual 
run-off for the entire basin in 2.8 inches, but at the 
western end in some years it may be as low as 0.9 inch. 
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Coincidence of low rainfall and very hot weather in 
July and August often gives rise to severe drought 
conditions. At Hammon, Okla., toward the head
waters of the basin, the average precipitation for each 
of these two months is about 2.2 inches, but in recent 
Jears it has often been much less. 

The discharge of the Washita River at Durwood, 
Okla., near the mouth, averaged 1,470 cubic feet per 
second for the years 1929--35, inclusive. The greatest 
average annual discharge was 2,140 cubic feet per sec
ond in 1935, and the smallest, 842, in 1934. The great
est discharge of record at Durwood was 35,400 second
feet on May 19, 1935. 

Recommended Plan 
A, coordinated, long-range plan of water develop

ment for the Washita Basin should have for its pur
pose the solution of the four major problems, flood 
control, drought relief, pollution abatement, and im
provement of water supplies. For a number of years 
a comprehensive plan of tributary reservoirs- has been 
advocated to attain these objectives. The present plan 
includes 25 reservoirs, all but one of which are on the 
tributaries of the Washita River. Part of the capacity 
of each reservoir. would be used to store water for 
irrigation and part would be reserved for flood control. 

As proposed by the Oklahoma water resources com
mittee these reservoirs would have a combined storage 
for irrigation of 472,000 acre-feet with 348,000 acre
feet for flood control. The irrigation storage would 
equal the estimated average annual run-off, which 
varies from 1.2 inches of depth on the drainage area 
at the western end of the basin to 4 inches at the 
eastern end. The space reserved below the spillway 
level for flood storage would be equivalent to 2 inches 
depth on the watershed, but some further storage, 
assumed to extend 5 feet above spillway level, could 
be used in reducing floods. The cost of the combined 
project is estimated at $10,767,600. The cost of indi
vidual reservoirs would range from $6 to nearly $48 
per acre-foot of capacity below the spillway level. 

Data bearing on the practicability of this project 
have been collected by the Oklahoma water resources 
committee. A preliminary study of some of the 
hydrological phases has been made -by the water con
sultants. The sites of the basins have been surveyed, 
their capacities computed, and the costs of the dams 
estimated. Run-off records, as far as available, have 
been collected and rainfall and evaporation records , . 
have been assembled. A small amount of data has 
been collected on the frequency of floods. The studies 
made have shown that the proposed development is 
badly needed, and that it would be of great benefit 
to the basin. 
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The release of water into the stream channel for ir
rigation would bring benefits in diluting sewage and 
other wastes and in improving the quality of water 
for public water supplies drawn from the river. Some 
benefits would accrue in providing recreational facili
ties and in the conservation of wildlife. The increased 
flow of the river might bring a small incidental benefit 
to water power. 

Perhaps the greatest uncertainty is with regard to 
the irrigation phases, since irrigation heretofore has 
not been practiced in the valley. Because farms are 
small, irrigation to be successful must be carried on 
by united effort through some sort of organization, 
with a system of ditches, and perhaps pumps for rais
ing the water. The cost of constructing and operating 
such a system must be known before it can be estab
lished that the water will be used for irrigation even 
if the storage is provided. The more easterly of the 
storage reservoirs are in a region where the rainfall is 
usually adequate and the necessity for irrigation is not 
evident. Here the expense must be shown to be war
ranted for flood protection and sanitation. 

Some of the storage projects in the plan appear 
much more expensive than others, but the data are 
insufficient to establish either the necessity for the more 
expensive ones, or the advisibility of abandoning them. 
More data are desirable on the available water supply 
from the tributaries in dry years, and on the frequency 
and magnitudes of floods. 

A study of the valley for possibilities of flood con
trol, navigation, irrigation, and water power was made 
by the Corps of Engineers. The report did not con
sider any work in the basin economically justified. 
However, not all phases of water conservation were 
considered. 

Much of the flood damage occurs where the tribu
taries of the Washita cross the valley of the main 
stream in poorly defined channels. Storms covering 
lUore than a few of the tributaries at a time are rare, 
and the peaks of the most severe floods flatten quickly 
in the main river. Available data indicate that floods 
occur annually on the tributaries in the upper portion 
of the basin, about every other year in the middle por
tion, and about once in 4 or 5 years in the lower 
portion. . .. 

Pollwtion.-The 'Washita and many of Its prmclpal 
tributaries are badly polluted. Two of the larger 
towns in the valley Anadarko and Pauls Valley, Okla., 
discharge their se~age directly into the river without 
treatment. Some pollution is caused by salt water 
from oil wells. All but 2 of the 24 urban centers have 
some form of sewage disposal, but only 6 have ade
ouate treatment facilities. Complete treatment of all 
l~rban and industrial wastes should be included in the 
plan. 
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Water supplies drawn from the river at Anadarko 

and Chickasha, Okla., are polluted by sewage from 
the upstream towns. Several other towns in the basin 
need additional water-treatment facilities. All of the 
35 towns, however, have public water supplies, 27 of 
which are drawn from wells. 

tion of flood correction works would permit the devel
opment of park sites along the river now undeveloped 
because of frequent flooding. 

Improvements should be made in the quality of rural 
and urban water supplies. With rising standards, soft
ening and demineralization will probably be intro
duced, especially in those areas where the waters have 
a disagreeable gypsum content. 

Better facilities for recreatim and 'IJJ1,UZile conser
vation should be provided in the basin. The construc-

Any development of the Washita Basin should be 
coordinated with improvements on the Red River at 
Denison, Tex. If flood storage is provided in the 
Washita Basin less will be necessary at Denison, and 
the development of warranted projects, similar to that 
of the Washita, in several sub-basins of the upper Red 
River would call for fundamental changes in the Den
ison project, or might lead to its abandonment. The 
Denison project is now being studied thoroughly by 
the Corps of Engineers. 

Washita Project List 

Mapj key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of proposed plan to construct 25 reservoirs on tributaries of Washlta River for flood control, 
irrigation, water supply, and maintenance of adequate dry-season flow for dilution of sewags and 
other w ... tes, in the W ... hita Basin, Okla. The study sballinclude the determination of the value 
of such reservoirs and the collection of all necessary data tor the preliminary plans tor the proposed 

St:~~~n:::'ti~trfft;S:i Irrigation In the h ... in in Oklaboma and Te .... _______ . _____ . __________ •. _ 
(I) Anadarko (]2) and Paul's Valley (24), Okla.: Complete sewage-treatment plants. _____ .. ____ •.. __ _ 
(t) Alex (17). Bfuger (9). Carnegie (7), Cement (13), Chickasha (16). Davis (25). Fort Cobb (8), 

Hammon (3). Leedey (2). Lindsay (20), Madill \26), Maysville (21)\ Mountain View (6), Rush 
Springs (18). and Verden (15), Okla.: Secondary sewage-treatment pants. 

(ll Anadarko (12). Byars (23), Chickasha (16). Cordell (5). and Marlow (19), Okla.: Water supply._ .. 

~~ w..~e.o~~~.:a~::l{=t;.:~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

$180,000 

50,000 
65,000 

107,000 

174,000 
31,000 
29,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

Oklaboma: 25 reservoirs for flood control, Irrigation. flow equalization. and water supply __________ _ 

1 Che~ne, Okla.: Sewer system and sewage-treatment plant_ .. ___________ , __________________ • ____ _ 
W ... hita River B ... In, Okla.: IrrIgation of 300,000 acres of. bottom land_. ______ . _____________ ; ___ : __ _ 
Caddo (11) Canadian (10) Comanche (14). and W ... hlta (4) Counties, Okla.: Small irrigatIon 

projects t;r Arapaho, Oheyenne, and Kiowa Indian Reservations: Water supply from wells and 
Washita River. 

I Map key number sbown following oommunity nam&. 

$1 500 000 Subject to confirmation or modification after com-
" pletion of study project. Cost given Is for first 3 

years. Additional needed to oomplete, $9,268,000. 
100,000 

7,500,000 Do. 
67,000 



10. LOWER RED 

Floods in the lower Red River Basin inundate at 
frequent intervals valuable agricultural land. To pro
vide complete protectfun probably is not warrantecl, 
but protection from minor overflows would enhance 
the value of these lands and might be provided by a 
system of retention reservoirs which also would con
tribute other benefits. 

General Description 
The lower Red River Basin includes the drainage of 

the Red River from the mouth of the Washita, just up
stream from Denison, Tex., to the edge of the Missis
sippi River lowlands in the vicinity of Alexandria, La., 
a stream distance, of 638 miles. The basin includes 
some 27,500 square miles, of which 4,500 are in Arkan
sas, 8,150 in Oklahoma, 9,450 in Texas, and 5,400 in 
Louisiana. 

The tributaries entering from the north, the Blue, 
Boggy, Kiamichi, and Little Rivers, rise in the Ar
buckle and Ouachita Mountains. The upper and mid
dle parts of their courses have steep gradients. Their 
lower courses are in the border of the Coastal Plain 
where they have developed broad fertile flood plains. 
Their basins include 12,400 square miles, much of which 
is rugged, with rocky, poor soils, and is generally for
ested. In the northwest coal is mined from extensive 
reserves. Some oil and gas have been produced in the 
upper Blue Basin. Granite and marble are quarrieJ 
at several places. 

The Sulphur, Cypress, and Dorcheat Rivers are 
tributaries in the lower or southern part of the basin. 
They lie in the Gulf Coastal Plains. Their head
water altitudes are about 500 feet and the altitudes of 
their mouths about 150 feet. They have meandering 
channels and sluggish flow. The topography of their 
basins is gently rolling. The soils of the valleys are 
fine-textured and very fertile, but this bottom land is 
subject to frequent flooding. Adequate protection froIll: 
floods would greatly enhance its value and productivity. 
The bottom lands are generally wooded with cypress 
and gum trees. In the extreme southern parts of the 
Red River Basin below Shreveport, much of the bot
toms is swampy, although some land has been reclaimed 
by levees. The interstream uplands are generally 
farmed where rich, black, waxy soils prevail, and are 
in pine forests wheN the soils are sandy. Cotton, 
fruits, nuts, and vegetables are raised on a commercial 
scale. 

The mean annual temperature is about 63°. The 
January mean is 50° and the July mean is 77°. The 
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growing season ranges from 250 days in the south
east to 230 days in the northwest. The basin is humid. 
The poorly drained valleys afford widespread breed
ing places for mosquitoes. 

The total population of the basin is about 1,081,500 
of which about 474,500 are in Texas, 313,900 in Louisi
ana, 156,600 in Oklahoma, and 136,500 in Arkansas. 
In the coastal plains there are several important cities, 
including Shreveport with 76,600 population, Alex
andria, 23,000, and Natchitoches, 4,500, in Louisiana; 
Texarkana, 27,300, in Arkansas and Texas; Marshall, 
16,000, Sherman, 15,700, Paris, 15,600, and Denison, 
13,800, in Texas; Hope, 6,000, in Arkansas; and Du
rant, 7,400, and Hugo, 5,300, in Oklahoma. 

Throughout this section the main stream traverses a 
rather wide overflow plain having a sandy channel of 
from 1,000 to 1,500 feet in width. The slope of the 
stream averages about 1 foot per mile in the upper part 
of this reach and less than 6 inches per mile in the 
lower portion. Low-water flows range from 300 cubic 
feet per second at Denison to more than 1,000 below 
Fulton. Flood-flows below Denison have exceeded 
150,000 cubic feet per second and at Shreveport 250,000 
cubic feet per second. 

Recommended Plan 

. Flood control.-Possibilities of completely protect
ing fertile lands from flood damages have been ex
haustively studied by the Corps of Engineers. The 
protection of such lands against maximum expected 
floods would involve costs far in excess of probable 
benefits. For this basin, the best plan of flood pro
tection was found to be that of detention reservoirs. 
A system of reservoirs to protect the lands along the 
Red River itself was proposed, most of them in the 
lower reaches of the tributaries. In most of the val
leys, satisfactory reservoir sites with more than half 
the total area tributary to them were found. These 
were investigated also in combination with channel im
provement. This particular investigation involved the 
warrantability of complete protection of these bottom 
lands from floods and it was found again that the cost 
would be considerably in excess of the probable benefits. 

In view of the fact that the best plan of flood cor
rection involved the use of reservoirs and that a reser
voir scheme can be developed to give any desired de
gree of protection, and in view also of the apparent 
need of water storage on certain of the tributaries for 
other purposes, an additional investigation of flood pro
tection by reservoirs is desirable. A plan might be de-
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veloped to reduce the frequency of minor floods, pos
&ibly limiting the overflow of good agricultural lands 
to once in about 5 years. 

The State Department of Reclamation of Texas has 
proposed a plan of channel improvement and flood .. 
way development for the Sulphur River which appar
ently would protect its valley from local floods. This 
plan should be given serious consideration, but it is 
possible that increased flood flows at the mouth of the 
tlulphur would result. This would appreciably in
crease flood peaks and flood damages on the Red River 
below. 

For the streams flowing out of the Kiamichi Moun
tains and from the southwestern slope of the Ouachita 
Mountains, water storage for power may possibly be 
worked into a multiple-purpose program. Certain 
projects proposed by the board of State engineers of 
Louisiana appear to be in accord with the long range 
plan, and are recommended for study. 

Navigation.-Extensive studies by the Corps of 
Engineers for developing reliable navigation on the 
.Red River indicate a cost for such a project far in 
excess of the benefits. 

Hydroelectric power.-Studies of the power possi
bilities in this basin also have been made by the Corps 
of Engineers, which concluded that construction solely 
for power will not be justified in the near future, 
either on the main stream or on its tributaries. How
ever, the cost of power production at the Antlers site 
on the Kiamichi and at the Eagletown and Yashoo 
sites on the Mountain Fork of the Little River appears 
to be sufficiently low to justify further consideration, 
particularly in connection with th3 storage of water 
for multiple uses. Such possibilities at the Denison 
site are now being studied further. 

Drainage of agricultural lands in the Oklahoma and 
Texas sections of the basin is not extensive. In Ar
kansas and Louisiana, however, most of the land in
cluded in levee districts has been drained. In Arkan
sas 135,000 acres are in drainage districts. Most of 
the distrIcts have been in financial difficulties and the 
facilities are commonly in a state of disrepair. Ex
tensive rehabilitation of the drainage structures is 
needed. 

To the extent that fertile lands in Oklahoma are re
lieved of frequent flooding and their productivity cor-
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respondingly increased, further installation of land 
drainage may be justified. 

Water 8upply.-In the Oklahoma section of this 
basin 11 of the cities, generally the larger ones, depend 
on surface water supplies. Nine use underground 
water. Surface waters are generally soft, but are sub
ject to serious pollution at some places. In Arkansas, 
Nashville uses surface water Texarkana surface water . ., 
III part, and all other towns underground water. The 
underg:ound water is adequate at present, but prob
ab~y wIll not serve any large increase in population. 
WIder use of surface water supplies is indicated in the 
future. In the Texas area, in addition to Texarkana, 
Sulphur Springs is using surface water. The other 
cities use underground water, which is available at shaL 
low depths. A thorough study of underground water 
resources for the whole area is needed. Complete in
formation with regard to urban water supply in Loui
siana is not available. 

Abatement of pollution of certain surface water sup
plies through improvement of stream flow is needed. 
Rural water supply has not been a serious problem ex
cept that in parts of the Oklahoma area water for stock 
has been inadequate during dry sUmmers. Construc
tion of small reservoirs for stock watering would help. 

Pollution.-All of the Oklahoma cities of sufficient 
size to have sewer systems have some form of treat
ment. In many cases, however, this consists of only 
preliminary settling, and appreciable stream pollution 
results. In Arkansas, all but three of the cities have 
sewer systems and some form of treatment, but com
plete sewage treatment is needed because some streams 
are dry in summer. In the Texas area, Denison is dis
charging raw sewage into Red River. Improvement of 
sewers and sewage treatment is recommended for a 
number of the smaller cities. 

Recreation.-There is a serious lack of water areas 
for recreational purposes. Caddo Lake, on lower 
Cypress Creek, with about 50,000 acres, is used for 
recreational purposes, as are many of the oxbow lakes 
along the Red River, particularly in Arkansas. The 
construction of reservoirs for water supply, flood con
trol or power, in the mountainous sections of Oklahoma 
and Arkansas, would provide recreational opportuni
ties. 
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Lower Red Project List 

Remarks 
Map I key 
DO. 

Project I Estimated cost \ 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

ArklUlS8S, LouisianaL Oklahoma, and Texas: Blue River (8)\BOggy Creek (11). Kiamlcbl River (27) 
Little River (43). !Sulpbur River (60), Cypress Creek (90 • Bayou Bodeau (82), and Bayou Dor: 

(I) eheat (81): Study or reservoirS ror partial flood control in connection with water power 
Pollution survey in Arkansas, Louisiana, Oklahoma, and Tems_____________ • 

M Study o( reservoir possibilities at Denison, Tex .• in connection with tributary reservollSiiltii,'-iiOSiB
lor power and flood controL 

(') Atoka (10). Bryan (32). Cboctaw (28), and Coal (6) Counties. Okla., Fannin (36) and Hunt (66) 
Counties, Tex.,10hnston (8), Latimer (3). Le Flore (I), and McCurtain (22) Counties Okla' 
Miller (04) 'County, Ark •• Pittsburg (4) and Pusbmataha (15) Counties, Okla., and Sevier (20$ 
County. Ark.: Study o( small water conservation projects. 

(') Atoka (10). Okla.., Bailey (64). BloomsbJIrg (75), and Commerce (67), Coo~r (6l)t Tex •• Dierks (l8), 
Ark •• Dodd Clty.(37), Tex.! Duran~ (31). Okla'

l 
Ector (35), and Hallsville (891, Tex.,Lewisville 

(77), and Magnolia (80), Ark •• Moonngsport (92 , La •• Mount PI88S8llt (72), Tex. Ringgold (98). 
Robeline (101), La .. Sberman (33) and Trenton (65). Tex •• VBl\iant (26). Okla •• and Waskom (9S), 
Tex.: Water supplies or improvements. 

(I) Atlanta (74), Daingerfield (86), Detroit (41), Omaba (73), Pecan Gap (53), Pittsburg (87), and Tex. 
arkana (66), Tex.: Water supply and sewer systems or improvements to existing systems. 

(I) Avery (42), Tex •• Barksdale Field (96), La .• Blossom (40), Tex •• Dierks (18). Ark., Gilmer (88), Tex., 
Magnolia (80) and Mineral Springs (49), Ark .. New Boston (57), Tex •• Shreveport (94). La., and 
W &Skom (95). TeL: Sewer systems and sewage treatment plants or improvements to existing 
!acllities. 

(I) Ashdown (48), Cove (17), DeQueen (44), Foreman (47). Fulton (53). Garland (76), Hope (52), Horatio 
(45). McNeill (79), Ark., Pittsburg (5). Okla., Stamps (78). Ark., Talibina (2). Okla •• and Wash. 
ington (51), Ark.: Water supply systems and water improvements. 

(I) Antlers (13), Okla., Ashdown (48), Ark., Atoka (10), Caddo (30), and Coalgate (6), Okla., Cove (17), 
De Queen (44), Foreman {4n, Fulton (51), Garland (76), Hope (52), and Horatio (45), Ark., Hugo 
(29), Okla., Lewisville (m, Locksburg (46). McNeill (79). and Nashville (50), Ark., Pittsburg (5), 
Okla., Stamps (78), Ark., Talihina (2), Okla., Texarkana (55) and Washington (51), Ark.: Sewer 
systems and sewaga treatment plants. 

Arkansas, Oklahoma, Louisiana. and Texas: Malaria controL. __ • __ ._ •• ____ •••• ____ •• _____ ••• _____ _ 
VI Bossier Parish. La.: Bayou Bodeau diversion f100dway involving 33.5 mlles 01 levee and 3 miles of 

ditches to carry waters o[ Bayou Bodeau and Cypress Bayou to Red River. For protection 
against headwaters floods. 

100 Desoto, Natchitoehes. and Rad River Parishes, La.: Enlargement of drainage cbannels througb 
Bayou Pierre and Bayou Pierre Lake from Bayou Wincey to the Dorth at Grand ECOle for pro· 
tection against beadwaters floods. 

$200,000 

20,000 
50,000 Furtber development or studies now in progress, 

under authority 01 Congress. 
25,000 F~=~ter~PPlY in areas lacking adeqnate 

706, 000 Preliminary plans made. 

968,000 Plans made. 

407,000 Preliminary plans made. 
257,000 

234, 000 

477,000 

1,000,000 
I, 893, 000 Autbori<ed by Congress. Detailed plans in Prep

aration. 

300,000 Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

Small water conservation projects in 14 counties in Arkansas, Oklahoma, and Texas ••• ___ •••• _ ••• __ 

(I) Cumby (69), DeKalb (68), Denison (34), Honey Grove (33), Hngbes Springs (85), Linden (84), 

~~~h~~~~~'s~':~~>. ~~1!~~)(J)-:x~~~"l.'1=~~=:gi. Tex.: Water supply 

83 C~J':';~~e::...: Bisek Bayou Dam and Reservoir_. _______ •••••••••• __ ••• _ ••••• ___ ••••••••• _ •• _ 
99 Caddo Parish. La.: Wallace Lake Dam lor storage o[ f1oodwaters __ •• ___ •••• ___ •• _________ •• ____ •• __ 
81 Bienville Parish. La.: Construction o[ earth filled dam 7,265 feet long. across Bayou Doreheat, 

(or restoration o[ Lake Bistenau [or fisb and game preserve. 

$500, 000 Locations and plans dependent on study project 
groupA. 

198, 000 Cost estimate approximate. 

95,000 Do. 

125, 000 Autbori<ed by Congress. 
400,000 Do. 
71,000 

GROUP C-TIME OF STARTING INDETERMINATE 

(1) Antlers (14). KiBDliehl River; Bossier (32), Bodeau Bayou; Caddo Lake (93), Cypress Creek; 
Darden (59). Sulpbur River; EagleTown (21), and Yashoo (16), Mountain Fork River; Idabel (24), 

~~:!t!~V~~y~~~: S}~Pe~(~~ycf~=~~~~o~:i""c!n~%'1 ~~e~!::~~~ (81), 
62 Delta County Levee improvement district No.2, Texas: Levees and channel improvements •• _ •• __ 
68 Hopkins County Levee improvement district No.4, Texas: Levees ___ • ____ • _______ ••• ________ • __ ._ 
39 Lemar County Levee tmproveDlent district No.3. Texas: Levees and ehannel improvements •••••• 
62 Sulphur River, Tex.: Cbannel improvement. ____ • __ •• __ ••• ___ •• ___ •• __ •• ___ • ______ ._ ••• __ "'-"' __ 
91 BIsek Bayou and Twelve Mile Bayou in Caddo Parish, La.: Construct I8-mile levee along east 

bank o[ Black Bayou and Jefferson Canal: 6-mile levee along east bank of Twelve Mile Bayou. 
north o[ Shreveport. Includes drainaga structures. To protect against headwater overflows. 

I Map key number shown following stream name. 
I Map key number shown following community name. 

$20,000,000 To be restudied in connection with study project. 

25,000 
100,000 
71,000 

1,310,000 
1,00.;,000 

Preliminary plans made. 
Do. 
Do. 
Do. 

Preliminary plans campletad. 



11. 0 U A CHI T A 

The plan for the best use of water resources in the 
Ouachita River Basin should include pollution abate
ment projects, install~tion and improvement of water
supply systems, malarm control through land drainage, 
and stream regulation by the construction of a large 
dam and reservoir which, by decreasing flood crests and 
increasing low-water flow, will reduce pollution, im
prove the quality and safety of water supplies, decrease 
flood damage and develop electric power. 

General Description 
The area under consideration is that part of the 

Ouachita Basin above the Mississippi bottom lands. 
Although the .Ouachita River below Camden, Ark., is 
excluded, the headwaters flowing into the main stream 
e.bove that point are included. Three-fourths of the 
area of 17,600 square miles is in Arkansas, the remain
der in Louisiana. Twenty percent of the region lies 
in the Ouachita Mountains; a series of narrow valleys 
and long ridges with crest lines varying from 500 to 
2,000 feet above sea level. This watershed area is 
drained by the upper 115 miles of the main stream and 
by numerous short tributaries forming a trellislike paJ
tern. Stream slopes are steep, averaging 12 feet per 
mile. After leaving the mountains the Ouachita flows, 
with a fall of about 3 feet per mile, through the Coastal 
Plain, which slopes slightly to the south with a gently 
rolling surface averaging 250 feet in altitude. 

Living within the basin are 480,000 persons, one
quarter in cities and towns. There are three cities with 
more than 10,000 inhabitants each. Rural population 
is decreasing, and the population of the industrial towns 
is increasing. In oil and lumber towns wide fluctua
tions of population occur. 

Although lumbering, mining, and oil now dominate 
the basin's economic life, the early history of the region 
was entirely agricultural. Cotton plantations were 
first established on the rich alluvial bottom lands, fol
lowed by cultivation of the less fertile mountain valleys 
as the timber was cleared. Aside from the flood plains 
the soils of the area are generally poor, particularly in 
the mountains. 

When aluminum assumed commercial importance, 
the mining of bauxite in Saline County, Ark., was 
started. Ore reserves in this deposit are estimated at 
30,000,000 tons. Large increases in population fol
lowed the opening of the Caddo oil field in Louisiana 
in 1906 and the Smackover field in Arkansas in 1922. 
Manufacturing in the basin consists chiefly of process-
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ing its raw materials. Besides petroleum products, in
cluding such derivatives as carbon black and printers' 
inks, the region produces lumber, furniture, paper, tex
tiles, brick, tile and processed bauxite ore. 

The average annual temperature in the basin is 
65°, ranging from 43° in January to 83° in July. 
Average annual rainfall is 50 inches, being heaviest in 

. the winter months. Run-off in the mountainous sec
tion is large, and there heavy rainfall, steep slopes and 
narrow v:;tlleys result in frequent floods. During dry 
weather, on the other hand, stream flow dwindles to 
small proportions. The result is an unusually large 
variation between minimum and maximum flows, with 
a flood peak 4,000 times the smallest recorded discharge. 
On the coastal plain, the flood waters spread through 
wider valleys which suffer considerably from floods. 

Recommended Plan 
Improved public health is the objective upon which 

are centered present problems and immediate plans for 
this basin. The objective is approached from several 
angles: decreased stream pollution, better water sup
plies, and the .reduction of malaria. 

Stream pollution in the Ouachita Valley comes from 
two sources, industrial wastes from oil fields and paper 
mills, and raw or insufficiently treated urban sewage. 
Oil-field pollution can be expected to diminish gradu
ally as the fields are depleted, but further growth of the 
paper industry seems probable, and the result may be a 
net increase in industrial pollution. 

In addition to the Caddo and Smackover oil fields, 
the paper mills at Hodge and Monroe, La., are sources 
of pollution. Another paper mill now being built at 
Crossett, Ark., will soon be adding its contribution to 
the pollution load. 

No definite alleviation project is recommended at this 
time, because, although many paper-mill wastes are 
treated, no completely satisfactory treatment has been 
found for the wastes from the sulphite process used in 
this region. For the time being the best remedy is 
dilution by increasing minimum stream flow, but any 
substantial increase in the number of mills will require 
more direct methods. 

The discharge of raw sewage from municipalities 
within the basin is an almost universal practice. Hot 
Springs is the only town of considerable size providing 
complete treatment. In Arkansas, the cost of needed 
betterments to existing sewer systems and disposal 
plants during the next 15 years is estimated at $466,000, 
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Jlew construction at $351,000. Immediate construction 
of new systems is recommended at four towns. The 
Arkansas State Planning Board has listed 26 other 
towns where such construction is advisable, but in most 
instances plans have not been prepared for these 
projects. 

No corresponding figures are available for Louisiana, 
where basic data are lacking, but it is known that new 
sewer systems or extensions are needed at several towns. 

Water supplies throughout the Coastal Plain are de
rived principally from underground sources.. Al
though apparently ample in quantity, these waters are 
frequently of poor quality. In a number of smaller 
towns new public systems or extensions are needed. 
Definite information on quantity and quality of.under
ground water resources is 'lacking, and it is recom
mended that a thorough study be made to provide basic 
data for further utilization of this resource. 

In the mountains and in a narrow zone southeast of 
them only small amounts of underground water are 
available. Most of the towns along the main river be
low Malvern, Ark., draw their supplies from it and 
during low-flow periods suffer from deterioration of 
quality of supplies. Better regulation through a plan 
described later is the obvious remedy here. 

Malaria control is a matter of considerable import
ance for this basin. Projects in this classification cost
ing in all about $75,000 have been approved by the 
Works Progress Administration. These should be 
completed, but no definite recommendations for future 
work can be made until more data become available. 
A thorough study of this question and the preparation 
of a definite program are advisable. 

Flood control and power possibilities in the Ouachita 
Basin are limited to a small part of the river's length. 
Along the greater part of its course frequent floods of 
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considerable height have retarded or prevented the de
~elopment of land near the channel, and very little of 
It has even been cleared. Protection would be expen
sive and unjustified. 

The only major flood-control project which seems 
feasible is that along the upper part of the Coastal 
Plain section where the land is fertile and has been 
partly cleared for cultivation. Construction of a large 
reservoir at Blakely Mountain, using the upper 12 
feet of depth for the storage of flood peaks and the 

. lower section for power generation, would give satis
factory protection to 24,000 acres between Malvern and 
the mouth of the Caddo River and partial protection 
to 8,000 additional acres between that point and Arka
delphia. In addition, it would increase low-water 
stream flow, providing greater dilution for pollution 
and reducing the deterioration of water supplies. This 
reservoir and power project is now being considered 
for immediate construction by the holder of a Federal 
Power Commission license. 

Another flood-control problem which needs further 
study is at Hot Springs, where floods caused by sudden 
heavy rains frequently overflow parts of the city. 

Recreation facilities in the Ouachita Basin consist 
principally of Hot Springs National Park and the 
Ouachita National Forest, but additional developments 
are planned. Projects of the Resettlement Administra
tion in Claibourne and Webster Counties, La., include 
three lakes for fishing, bathing, boating, and camping. 
The Louisiana State Park Commission recently ac
quired three lakes for future development. Arkansas 
has State parks near Mena, Prescott, and Strong, and 
an undeveloped tract on Lake Catherine which could 
readily be developed for recreational use. Further 
improvement of these areas and the acquisition of 
others is recommended. 
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Drainage Basin Problems and ProgramS 

Mapl key 
no. 

Ouachita Project List 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study to oolleet and analy.., data on water resources to draw np water plan for entire basin, including 
oonsideration of sanitation and water supply. 

$80,000 

Remarks 

(I) 

(I) 

Amity (12), Ark.; Farmerville (45), and Jonesboro (49), La.; Murfreesboro (23), Sparkman (26), 
and Stepbens (38), Ark.: Sewer systems and sewage-treatment plants. . 234, 000 Preliminary plans made. 

Amity (12), and Benton (7). Ark.; Bernice (46) and Cbatham (50), La.; Deligbt (22), Ark.; Farmer
ville (45), La.; Fountain Hill (32), and Hampton (35), Ark.; Hodge (48), Jena (54), and Jonesboro 
(49), La.; Okolona (21), Ark; and Pollock (03), La.; Waterworks, water supply systems or 
improvements. Malaria oontro! project tbroughont basiIL.. ________________________________________________________ _ 

358,000 Do. 

100, 000 100year program. 

GROUP B-FOR DEFERRED CONSTRUCTION 

3 Hot Springs, Ark.: Dam at Blakely Mountain for power, llood oontrol, and improvement of down
stream water supplies. 

6 Malvern, Ark.: Iocreese of installed capacity of generating plant of Remmel Dam to utilize draw
down from Blakely Mountain Reservoir. 

Ar~:~~91~M=m: ~~~l':3:'(~:r.)N~=\t [:1; ~~~~~~)s:.;:~(~~:~N~ (I) 

(I) 

4. 
(I) 

(I) 

(28), Ark.: Sewage-treatment plants and/or improvement and extansion of sewer systems. 
Graysonia (14), Hermitage (34), and Wilmar (29), Ark.: Water supply systems ____________________ _ 
Deligbt (22), Fountain Hill (32), Graysonia (14), Hampton (35), Hermitage (34), Mount Ida (2), 

H~~~0(~)~2r~U~b~~)~IU8i~t;:19)~h~!:'ut'~~ll.:t~ fao~:o:~et<~),~'de~~~oo, 
Ark.: Improvement to water supply systems. Hot Springs, Ark.: Improvement of storm water sewers for llood oontrol __________________________ _ 

Corney Lake (47) and Dugdemona Bayou (57), LB.; Hot springs (5), Ark.; Iatt Lake (52), La.; 

B::.".Jle~(~i~lb!1~t~~t=yf:},"1i::r~=(M!s=:'Mf.~~~ti(M'S=; 
Ark.: Malaria oontrol. . 

$13,442, 000 Preliminary plans made. 

7&0,000 Do. 

382, 000 

62,000 
228, 000 

104, 000 

250,000 
470.000 

96,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

46 EI Dorado, Ark.: Water supply systom ___________________________________________________________ _ 
16 Arkadelpbia, Ark.: DeGray Dam and Reservoir on Caddo River for development of power _______ _ 
15 Arkadelpbia, Ark.: Lennox Dam and Reservoir on Caddo River for development of power ________ _ 
10 Montgomery County, Ark.: Caddo Gap Dam and Reservoir on Caddo River for development of 

$275,000 Plans made. 
2, 121, 000 Preliminary plans oompleted. 
2, 326, 000 Do. 
2, 516, 000 Do. 

13 1l"~boro, Ark.: Narrows Dam and Reservoir on Little Missouri River for development of power_ 
25 Prescott, Ark.: Park, Including dam and artillciallake for recreational purp068S.. __________________ _ 

2, 162, 000 Do. 
100,000 

42 Strong, Ark.: Park.lncludlng dam and arti/iciallake for recreational purposes.. ____________________ _ 150,000 

I Map key number sbown following oommunity name. 
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1. CAIRO-MEMPHIS 

Control of the tributary waters between Cairo, Ill., 
and Memphis, Tenn., presents two major problems-
drainage in the upland area to improve productive 
lands, correct malarial conditions, and minimize soil 
erosion; and levee construction to protect lowlands. 

General Description 

This area is drained by four streams-Mayfield 
Creek, Obion River, Hatchie River, and 'Wolf River. 
Included are the western ends of Kentucky and Ten
nessee and a small section of northern Mississippi. 
Topographically, the area is divided into two distinct 
parts, the upland region on the east and the low alluvial 
lands along the Mississippi River on the west. 

Extensive forest growths originally covered this area, 
but most of the land has been cleared and is under cul
tivation except where rendered unfit by erosion. In the 
uplands the predominant soil is sand-clay toward the 
east and loess toward the west. Between the bluffs and 
the river are rich alluvial soils. 

The population of the area in 1930 was 829,000, most 
of which was rural. Memphis, Tenn., with 253,153, is 
the largest city. Five other cities have populations of 
more than 6,000. 

Agriculture is the principal industry; the most im
portant products are cotton, corn, tobacco, garden truck, 
hogs, and cattle. Logging operations and the manu
facture of wood products are activities of lesser and 
decreasing importance. 

The average annual rainfall is 49 inches. Variations 
in stre,am flow are very wide; the maximum flood dis
charges of the four principal streams are 150 to 430 
times the low-water flow. Underground waters are 
abundant and of good quality. Flowing and nonflow~ 
ing wells are numerous and are the principal sources of 
urb.an and rural water supplies. Memphis obtains its 
water supply for all uses by pumping from a system of 
artesian wells. 

Recommended Plan 
Drainage is a prime necessity in the bottom lands of 

this area. The problem is presented chiefly in the val
ley bottoms of the eastern upland region where there 
a.re swamps th,at are not only useless but also promote 
breeding of mosquitoes and the spread of malaria. 
Many of these lands, if properly drained, would be pro
ductive. Much work was done 'by drainage districts 
in Tennessee between 1910 and 1930. Some 440,000 
acres of land were included in these districts. 

Remedi.al projects in certain isolated places are 
recommended for construction, but a successful solu
tion of the drainage problem requires an exhaustive 
study of the area as a whole. Such investigation 
should include topography, hydrology, climatic condi
tions, soil characteristics, migratory waterfowl habitat, 
and other pertinent factors in order that the benefits 
accruing to one area may not be nullified by damage 
to another. Measures to combat soil erosion and ma
laria should be determined and coordinated at the 
same time. This survey, a considerable undertaking in 
itself, is recommended as an essential preliminary to 
large-scale construction. 

Flood protection is of importance in the lowlands 
bordering the Mississippi River, and, to a lesser degree, 
along the principal tributaries. The alluvial strip ex
tends northward about 100 miles from the mouth of 
the Hatchie River, attaining its maximum width of 15 
miles opposite Dyersburg, Tenn. South of the Hatchie 
the bluffs are so near to the bank of the Mississippi that 
the lowlands are negligible in area and do not justify 
the cost of protection. 

A standard levee extends from Hickman, Ky., along 
the east bank of the river to a high ridge just above 
Tiptonville, Tenn., and beyond to a point nearly oppo
site New Madrid, Mo. This affords protection against 
direct overflow from the Mississippi, but the major 
portions of the lowlands are still subject to inundation 
by backwater through the Reelfoot Lake area. About 
110,000 acres can be protected by a levee from Tipton
ville south to the Obion River, so located as to guard a 
maximum amount of valuable land without restricting 
too much the flood-carrying capacity of the Mississippi. 
This levee would also protect Tiptonville, Ridgely, 
and other communities, and would prevent the Missis
sippi floodwaters from backing up into the Reelfoot 
Lake area. It would not prevent overflow from floods 
in the Obion and Forked Deer Rivers, but these are of 
short duration. The project has been authorized by the 
Congress and is recommended for construction. 

A considerable part of the lowlands is so situated 
that protection would cost too much and would also 
undesirably constrict the flood channel. These landa 
afford a large amount of needed valley storage during 
extreme high water. 

Navigation on the tributary streams is restricted to 
minor and local traffic, such as logging and the barging 
of rough forest products, except on the Wolf River at 
Memphis, where the river serveS as a harbor. 
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Stream pollution is not a general problem in this 
area. Public and private water supplies are almost 
exclusively from underground .sources. Discharge of 
industrial wastes and of untreated sewage into creeks 
and rivers has not yet created a nuisance, except in the 
Wolf River at Memphis, where objectionable condi
tions extend throughoI\t the lower part of the harbor. 
The city has taken initial steps toward abatement of 
this nuisance. 

National Resources Committee 

munities when the plans are completed. Extensions to 
water systems in some places are included. 

Sewer-system construction or extension and sewage
treatment plants are recommended for several com-

The most importaint wildlife area in this region is 
Reelfoot Lake, in the extreme northwestern corner of 
Tennessee, owned by the State and supervised jointly 
by the forestry department and the game and fish de
partment. A migratory waterfowl refuge near Tipton
ville, Tenn., is projected by the Bureau of Biological 
Survey at an estimated cost of $103,000. Plans are 
complete and 45 percent of the necessary area has been 
purchased. The relation of the project to malaria 
~hould be considered. 

Cairo-Memphis Project List 

Map/ key 
no. 

Project Remarks / Estimated cost / 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study to devise a coordinated plan of upland drainage. Plan provides for malaria controL ________ _ 

14 Memphis, Tenn.: Nine drainage projects Including streat drainage ________________________________ _ 
14 Memphis, Tenn.: Nine drainage projects involving levee construction, stream improvement, and 

drainage ditches for flood protection and malaria control. 
6 Lake and Obion Counties, Tenn.: Water control structures to create waterfowl refuge at Lake Isom_ 

12 Chester and McNairy Counties, Tenn.: Creation of lakes for county fish and game preserves ______ _ 

$100,000 

1,704,000 
414, 000 

Surveys, investigation, and reports in line with 
recommendations by the planning commissions 
of Kentucky and Tennessee, but more compre
hensive. 

roa,ooo Plans completed. 45 percent of purchase area 
optioned. 

14,000 Plans completed. 

GROUP B-FOR DEFERRED CONSTRUCTION 

6 Dyer, Lake, and Obion Counties, Tenn.: Levee from Tiptonville to mouth of Obion River to pro
tect lowlands east of Mississippi River, including towns of Tiptonville, Ridgley, and other smaller 
communities. 

13 Memphis, Tenn.: Completion of dredging 9-foot navigable channel in Wolf River from Memphis 
harhor to Hindman Ferry Road. 

7 Dyersburg, Tenn.: Additional water supply, treatment plant, and extension of mains. Extensions 

8 N~~=' ~:!~~ ~~~~:r~::uo~'::a~~-~~":~~e:!J'~er systems. ___________________________________ _ 
8 Union City. Tenn.: Extension of wat.er supply and sewer system and construction of partial sewage-

treatment plant. 
4 South Fulton. Tenn.: Extension of water-supply system __________________________________________ _ 

15 Colliersville, Tenn.: Sewer system with partial sewage-treatment plant ____________________________ _ 
9 Huntingdon, Tenn.: Sewer system ________________________________________________________________ _ 

$730,000 

628,000 

127,000 

115,000 
75,000 

Authorized by Congress. Construction contin
gent upon procurement of lands, settlement of 
damages, and maintenance of structures by local 
authorities. Negotiations not completed. De
tailed plans not completed. 

Authorized by Congress. Construction contin
gent upon local autborities, furnishing right-of
way. Surveys completed. 

Plans completed. 

Do. 
Do. 

SO,OOO Preliminary plans completed. 
71,000 Do. 

45,000 Do. 



2. LOWER MISSISSIPPI 

The area here discussed comprises the river from St. 
Louis to the Gulf and the adjacent alluvial lands on 
the west side of this part of the river. 

The plan for the efficient use and control of the 
waters in this area comprises the completion of the 
comprehensive system of levees and floodways for pro
tection against Mississippi River floods, as authorized 
by Congress; the continued improvement of the Mis
sissippi River Channel for navigation and to increase 
its flood-.carrying capacity; and the construction of 
works to protect certain areas in the lower basins of 
the St. Francis, White, Black, Arkansas, Ouachita, and 
Red Rivers against overflow by headwater floods from 
these tributaries. 

Acquisition by the United States of lands in natural 
and artificial floodways, and also in certain natural 
backwater areas where protection against all floods 
is not feasible, may also prove desirable. If-acquired, 
such lands should be reserved for floodwater storage 
as elements in the flood-control system and should be 
converted into forest and game preserves. 

Investigations are projected to devise coordinated 
plans for land drainage in the alluvial sections of 
Arkansas and Missouri, and to determine means for 
remedying depletion of underground water in the rice 
fields of Arkansas. 

General Description 

The area of 104,000 square miles comprised within 
this subbasin extends along the west bank of the Mis
sissippi River from St. Louis to the mouth, a dis
tance by river of 1,265 miles. It lies between the main 
stream on the east and the edge of the alluvial valley 
on the west, and extends for short distances up the 
valleys of the St. Francis, White, Arkansas, Ouachita, 
and Red Rivers, important tributaries of the Missis
sippi. Included in the southwestern part are the drain
age areas of the Vermilion and Atchafalaya Rivers 
discharging into the Gulf of Mexico. The larger por
tion of the area consists of alluvial lands built up by 
the Mississippi River and· its tributaries. There are 
a few small ridges, not of alluvial origin, too high to 
be topped by great floods. In the extreme lower por
tion most of the lands are true delta lands built out 
into the Gulf. 

The area is bountifully watered, the soil is deep and 
fertile and there are many miles of navigable streams. 
The a~erage annual rainfall' ranges from 45 inches in 
the vicinity of Cairo to nearly 60 inches at New Or
leans. In the southern portion the winters are mild 

and summer heat rarely exceeds 96°. Extremes of 
temperature, both high and low, increase in a north
ward direction. 

The drainage area. of the Mississippi River system 
above Cairo is 894,700 square miles or practically 72 
percent of the entire Mississippi River watershed. At 
Vicksburg the flow fluctuates between 100,000 and 
2,500,000 cubic feet per second. The Arkansas and 
White Rivers have been known to discharge as high as 
1,300,000 cubic feet per second, at Arkansas City. The 
Atchafalaya River, which receives run-off from the 
Red, Ouachita, and Tensas watersheds and also a part 
of the Mississippi flow, has a discharge capacity of 
500,000 cubic feet per second. 

Underground waters are generally abundant, easily 
obtained, and of good quality for domestic use. In 
Arkansas and Louisiana they are being drawn upon 
heavily for rice irrigation; in the Arkansas field, signs 
of depletion are beginning to appear. 

Despite its abundant water supplies and its fertile 
soil, this area does not support as large a population 
nor as high a standard of living as would be expected. 
'fhe area is predominantly agricultural; the prevailing 
tenant system of farming imposes a basic and severe 
social handicap, widespread and difficult of eradica
tion. Frequent overflows by floodwate~s and heavy 
assessments for maintaining levee and drainage dis
tricts have been further handicaps. The total popula
tion is about 1,747,000; St. Louis, Cairo, Memphis, and 
New Orleans are not included, being just outside the 
boundaries of the area, although they are gravely con
cerned in its problems. The principal cities and their 
populations are Shreveport (76,655), Monroe (26,028), 
and Alexandria (23,025) in Louisiana and Pine Bluff 
(20,760) in Arkansas. There are numerous towns with 
3000 to 14000 inhabitants. The rural population aver-, , 
ages about 40 per square mile. 

The principal agricultural products are cotton, corn, 
livestock, dairy products, rice, sugarcan~, ~nd tru.ck. 
Lumberincr for many veal'S one of the maJor IndustrIes, 

b'. h' d f has decreased in importance; only about one-t Ir 0 

the original timber is left; but large tracts of pine, 
cypress, and hardwoods still remain, and some of the 
country's larger sawmills are in Louisiana. Lumber 
cut during 1935 in Louisiana alone was valued at 
$26,000,000. Waste forest materials from cut-over lands 
are being utilized to make paper and wallboard. ~~g
oil production on cut-over lands is a new ~nd prOmISIng 
development. FisheriE'S and fur trappIng along the 
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Gulf coast and inland waters bring an annual income 
of $9,000,000. 

The mineral resources of the region yield oil, gas, 
carbon black, salt, and sulphur in large quantities 
whose annual v,alue now exceeds $70,000,000; oil and 
gas alone have materially changed the economic out
look in recent years. .The growing importance of these 
activities is reflected \in the rapid increase of water
borne tonnage on the lower Mississippi. 

Navigation facilities in this region include a very 
large mileage of navigable waterways carrying traffic 
of three kinds: (a) seagoing vessels in coastwise and 
foreiO'n trade, some of which ascend the Mississippi 
Rive; as far ~ Baton Rouge; (0) river barges which 
are used for long-distance haul, principally on the main 
river, for such bulk commodities as oil, gasoline, coal, 
sugar, salt, sulphur, bauxite, lumber, steel, and cotton, 
and which ascend the Ohio, Missouri, and upper 
Mississippi Rivers; and (c) miscellaneous small craft 
on the minor tributaries and bayous. 

The navigable depth in the main river is 35 feet from 
the mouth to Baton Rouge, a distance of 243 miles; 
9 feet from Baton Rouge to St. Louis, 11 total river dis
tance of 1,025 miles which is now being shortened 100 
miles by means of cut-offs. The 850 miles of main 
river below Memphis rarely require dredging to main
tain 9-foot depths. Above Memphis dredging is re
quired during low-water seasons, to confine the How, 
but no difficulty is experienced except in extraordinarily 
dry years. 

River traffic has been gaining in tonnage as well as 
in mileage. The old-style stern-wheel packet boat is 
rapidly being displaced by the modern screw-propelled, 
1,000 hp. Diesel-engined towboat. Steel b~rges are 
typically of 2,000 tons capacity, and reqUIre 9-foot 
depth. They are assembled in tows of from 6 to 12 
barges, moved by a single towboat. It is now common 
practice to transport in on8 tow merchandise equiva
lent to that carried by 8 to 15 freight trains of 50 
loaded cars each. In 1931 the Illinois River was 
opened to navigation with 9-foot depth. In 1935, barge 
service was extended up the Missouri River as far as 
Kansas City, 1,660 miles from New Orleans. 

Navigation on the tributaries and bayous is compara
tively small in volume, except on the OU11chita River, 
which is used extensively for shipping oil. On many 
of the smaller waterways, especially in the bayou COUll

try, the local population makes extensive use of water
craft of all descriptions. 

Recommended Plan 
Flooa control in the alluvial valley was recognized 

as a national problem by the Congress in the act of 
May 15, 1928. Up to that time citizens of the valley 
had spent an estimated $292,000,000 of their own funds 

National Resources Oommittee 

to protect their lands. Reclam,ation by white settlers 
began about the year 1700 and proceeded for about two 
centuries through uncoordinated individual and group 
efforts. Levee building had become extensive by the 
time of the Louisiana Purchase in 1803. Federaloper
ations on the Mississippi date from 1820, but were re
stricted chiefly to navigation improvements for nearly 
a century. 

The act of May 15, 1928, provided for Hood-control 
,works on a comprehensive scale and marked a turning 
point in the economic history of the valley. These 
works have been largely completed. Projects to sup
plement them at an estimated cost of $310,000,000 were 
provided for by the Congress on June 15,1936. Addi
tional authorization is contained in the act of June 22, 
1936. 

Work needed to fulfill the immediate objectives of 
this enormous undertaking, in which so many hundreds 
of millions have already been invested, consists mainly 
in the completion of the levee system by enlarging the 
existing levees at certain plac~s to full prescribed height 
and dimensions; the completion of improvements to 
stabilize the main channel for both navigation and 
flood control; the provision of two new Hoodways, the 
Eudora and the Morganza, to receive Hoodwaters in 
excess of the capacity of the leveed main channel; and 
the enlargement of the natural Hoodway of the Atcha
falaya River, including a new outlet from Grand Lake 
to the Gulf of Mexico. 

The Eudora Hoodway below the mouths of the Arkan
sas and White Rivers will take the excess waters in
tended for conveyance in the Boeuf Hoodway under thE 
earlier plan. The use of the Boeuf Hoodway will be 
discontinued by closing off its head with a levee. The 
Eudora will be fed by spillways spaced at intervals 
along 100 miles of the right bank of the main river, 
providing an ultimate discharge capacity of 1,000,000 
cubic feet per second. It will extend along the east side 
of Macon Ridge and empty into the large natural back
water area of the mouths of the Red and Ouachita 
Rivers, from where the diverted waters will be absorbed 
into the Atchafalaya system. 

The Morganza floodway below latitude 31°00' will 
relieve the main river of all floodwaters in excess of 
1 500 000 cubic feet per second and will discharge into , , 
the lower end of what is now the Atchafalaya east Hood
way. The upper end of the Atchafalaya east Hoodway 
consists largely of lands under cultivation, which will 
be eliminated from the Hood way by levees. 

The natural Hoodway of the Atchafalaya River wilt 
require more Hood-carrying capacity, which will be 
provided by enlarging its present leveed channel and 
constructing an additional outlet to the Gulf from 
Grand Lake. 



Drainage Basin Problem8 and Program8 

Stabilization of the channel of the main stream by 
means of cut-oft's and dredging should be continued in 
order to further lower the flood profile, thus adding to 
the carrying capacity of the river and the security of 
the levee system. 

In addition to these main works, projects are recom
mended at various places in the lower tributary valleys 
to protect lands against either backwaters from the 
main stream or headwater floods from the tributaries. 

Retirement of lowlands.-The foregoing projects 
provide for complete protection against invasion by 
Mississippi River waters in this area,. except for cer
tain lowlands whose protection is impracticable or un
desirable. Consideration should be given to the reser
vation of these lands for flood overflow, as follows: 

(a) Lands within the Eudora, Morganza, and Atcha
falaya floodways, which must necessarily remain dedi
cated to overflow during great floods. These lands are 
in large part timbered swamps, and many of them are 
covered with excellent hardwoods. Consideration 
sh~uld be given to their acquisition by the United States 
u'nder the Weeks law for ultimate conversion into for
est and game preserves. Included is a tract of 
virgin cypress, gum, and other swamp-timber species 
in the southern part of the Birds Point-New Madrid 
floodway in Mississippi County, Mo., west of Wolf 
Island, in the overflowed lands along the Mississippi 
River. Its location is such as to cause no interference 
with the safe operation of the Birds Point-New Madrid 
floodway of the Mississippi River Commission. 

(b) Lands within the backwater areas at the mouths 
of the 8t. Francis, White, Arkansas, and Red-Ouachita 
Rivers, which cannot economically be protected against 
overflow. These areas now serve during high stages of 
the Mississippi as natural reservoirs for the storage of 
floodwaters. Their function in this respect, which is 
highly important, should not be interfered with, lest 
increases in Mississippi River flood stages result. As 
only about 25 percent of the lands in these areas are 
under cultivation and none of them can ever be made 
permanently safe for human occupancy, consideration 
should be given to their acquisition by the United 
States for conversio:d into forest and game preserves. 
A large wildlife refuge is now being developed near 
the mouth of the White River in Arkansas. 

Navigation presents no new problems in connection 
with the nationally important navigable waters in this 
area, but further improvement of the. channel of. the 
Mississippi River is required at a number of pomts. 
Completion of existing projects is recommended. 

Drainage has gone hand in hand w~th leve~ b~ilding 
since the earliest days of settlement m reclalIDlng the 
low alluvial lands. The alluvial area is subdivided into 
drainage or levee districts organized under the laws of 
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the respective States. These organizations have spent 
vast sums through the levying of assessments. 

In Louisiana the State assists these organizations 
with engineering advice as well as with funds, and good 
coordination between adjacent districts and with Fed
eral flood-control work has resulted. Major drainage 
problems requiring special attention will arise in con
nection with the new floodways, the construction of 
which will interfere with some of the existing drainage 
systems. 

Large swamp areas remain where no drainage has 
been undertaken. These are for the most part timbered 
and produce cypress and many other varieties of hard
woods. In their undrained condition they contribute 
materially to the difficulties of mosquito control' 'in 
this region. 

Investigations are recommended to devise coordi
nated plans for drainage in the alluvial valley counties 
of Arkansas and Missouri and to indicate the required 
construction. 

Malaria control through the drainage of wet lands 
has been eft'ected in some degree, but lack of coordi
nation and the fact that the areas of water surface and 
undrained swamp lands are very large, leave mosquito 
eradication still an unsolved problem. A program of 
unusual magnitude has been launched by the State 
Board of Health of Missouri, with W. P. A. funds, 
providing for complete drainage of all breeding places 
of malaria-carrying mosquitoes on 1,300 square miles 
of lowlands in the nine counties composing the Missouri 
section of this region at a cost of over $5,000,000. 

Irrigation is practiced in the Grand Prairie region of 
Arkansas and in southwestern Louisiana for growing 
rice; water pumped from deep wells is extensively used 
for this purpose. In the Arkansas fields the annual 
pump age exceeds ground-water replenishment and the 
water table is being lowered at a rate which calls for 
remedial measures. Storage of surface waters is con
templated in the Grand Prairie region, but the length 
of the required canals presents a serious problem. As 
rice cultivation is a growing industry, the situation will 
become increasingly complex. The necessary supply 
cannot be pumped from the White River or its tribu
taries without curtailing the low-water flow and thereby 
interfering with navigation. Storage of floodwaters 
appears to be a logical plan and the proposed 400,000 
acre-feet Greer's Ferry Reservoir site on Little ~ed 
River would be designed for this purpose. A detaIled 
study of the various possibilities is recommended. 

Mu/.TIfi,cipal water 8'l.6pplie8 are practically all taken 
from deep wells, underground water being plentiful 
and generally of good quality. In central and south
ern Louisiana trouble is experienced with salt water. 
In Arkansas ~nd Missouri colloidal iron is present in 
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lnany ground waters. Because of the generous annual 
rainfall, water shortages are rarely felt. A number of 
projects are listed for extensions to existing municipal 
waterworks systems. 

Sewage and stream pollution.-The prevailing prac
tice throughout this .area is to waste raw sewage into 
nearby surface waters. Little trouble has resulted so 
far, because most domestic water supplies are taken 
from deep wells and the amount of sewage is usually 
small compared with the stream-flow. As the popula
tion increases, sewage-treatment plants may be needed. 
Wastes from oil fields and pulp mills are being dis
charged in harmful quantities in several places. Pollu
tion of coastal waters by oil and sulphur is bringing 
complaints from the shellfish industry. 

New Orleans, population 500,000, now wastes r,aw 
sewage into the Mississippi River, and during high 
river stages pumps its sewage into a bayou draining 
east through marsh lands into Lake Borgne. This 
practice may in time r~ch objectionable proportions 
and, if so, will require the installation of a sewage
treatment plant. At New Orleans salinity invasion 
occurred during the summer of 1936 rendering the 
water supply from the Mississippi River unpalatable 
for a time. The problem of preventing, if practicable, 
a recurrence of this condition should be studied. At 
St. Louis, pollution of the Mississippi River by sewage 
has not yet reached the nuisance stage, but with in
creasing popUlation and manufactures it will become 
an important problem. 

Lower Mississippi Project List 

Map/ key 
no. 

Project Remarks / Estimated cost / 

GROUP A-FOR IMMEDUTE INVEFlTIGATION OR CONSTRUCTION 

43 Study to devise a coordinated plan oC drainage Cor alluvial valley counties in Arkansas ____________ _ $100,000 
50,000 
75,000 
31,000 

285,090 

18 Study to devise a coordinated plan of drainage for 9 alluvia! valley counties in Mis.'IOurL ___________ _ 
54 Study project for water supply for irrigation of ricallelds in 8lluvial valley counties in Arkanses ___ _ 
13 Sikeston, Mo.: Construction oC concrete storm sewer and riprapping river bank ___________________ _ 
87 A voyelles Parish, La.: Bayou des Olaises diversion canal. Excavation of 8 drain&l!'8 canal 6 miles 

long from Bayou des Glaises at Moroauville to a borrow pit of West Atcbaf!l!aya levee at Lake 
Bayou. To reduce overflow and improve drainage. 

Continuation oCllood-control project for Lower Mississippi River as modified in Act 0!JuneI5, 19a6. 100. 000, 000 
The project compri .. s the follnwing work: 

89 1. Avoyelles. Theria. Iberville ... I.:ointe Coupee, St. Martin, and St. Mary Parishes. La. Atcbafalaya _______________ _ 
Basin ftoodways to relieve Mississippi River floodwaters in excess of its safe carrying capacity. 

89 and 
101 
77 

Includes guide levees control works for Morganza :ft.oadway, land rights, drainage, clearing, rail-
road and bigbway cbanges. 

2. Atchafalaya River improvements in Loui~i8na. For flood control and navigation. Includes _______ • _______ _ 
new outlet from Grand Lake into Gulf of Mexico. 

3. Cbicot and Desba Counties, Ark.; East and West Carroll, Madison, and Tenses Parisbes. La. _______________ _ 
Eudora ftoodway and control works. To relieve the Mississippi River of floodwaters in excess 
of its safe diS(lharge capacity. Include.. guide levees, drainage, clearing, railroad and bighway 
changes, land rights and utility cbanges. 

47 4. St. Francis River lIood control works in Arkansas; to protect against headwater lloods ahove tbe _______________ _ 
backwater of the Mississippi River. Involves construction of levees and drainage structures. 

72 5. Desha and Phillips Counties, Ark., White River Emergency Reservoir. Levee construction to -______________ _ 
protect 152,400 acres against all but very great lIoods. During latter, area is available for lIond 

77 
and 

90 

80 

84 

st.orage for protection of lower Mississippi Valley. 
6. Arkabutla, Coffeeville, Coldwater, Enid. Grenada, and Holcomb. Miss.; Hood control reservoi~ _______________ _ 

for protection of Yazoo Delta lands against headwater dood. This series of reservoirs is shown on 
the Yazoo-Black Basin map. Map key numbers, (1), (2), (S), (6), (7), (8). 

i. DredginJ!'. channel contraction and revetment on main river _____________________________________ ----------------
Field examination, appraisal. and acquisition by tbe United States of lands in the Eudora !lnd I 7.000.000 

Morganza Floodways in order to withdraw them from human occupancy, and convert them Into 
National Forest and Game Preserves. These are permanently exposed to occasion81llood over-
flows. 

Columbia, La.: Construction oflevees on Ouachita River, including bulkbead and interior drainage 
works to protect town from lIooding by Ouachita and Mississippi Rivers. 

395,000 

71,000 

To be coordinated with 8 mmiIar study in Missouri. 
To be coordinated with a similar study in Arkansas. 
Extension of previous studies. 

!~~o~l:l' ~m8~~:!s.. Detailed plans in prep-
aration. 

Cost given is for ne.~t 2 years; $210.000,000 additional 
needed to complete. Autborized by Congress. 

Cost estimate rougbly approximate .. :Acquisition 
to be con~idered under the proVISIOns of thf: 
Weeks Act by establisbment of land-purchase 

A~:l;::;d .. d by Congress. Detailed plans in prepa
ration. 

Preliminary plans completed. Grant and Rapide.. Parisbes, La.: Extension of existing levees along left bank of Red River from 
Colfax, La., to north bank of Bayou Darro. To protect lands along left bank of Red River from 
overflow. 

59 Jackson and Woodruff Counties, Ark.: Village Creek, Wbite River, and Mayberry district. Con
struction of 197 miles ollevees alOng east bank of White River. For lIood protection. 

1, 154, 000 Authorized by Congress. 

74 Jefferson. Lincoln. and Pulaski Counties, Ark.: North Little Rock to Gillette, improvement of exist
ln2' levees and construction of new levees on north bank of Arkansas River. For Dood protection. 

86 Natchitocbes Parish, La.: Construction of 21 miles onevee on rigbt bank of Red River f~om bead of 
Cave River to and across mouth of Cave River; includes low dam,lIoodgetes, and dramage struc-
tures. For protection against bead water lIoods. .. . 

52 Newport on White River, Ark., in Jackson County: Improvement on 6.2 miles of IlXIStmg levees 
and construction of lIood wall. For lIood protection. .. 

2 Perry County drainage and levee districts, nos. I, 2, and 3, MlSSoun: Improvement of existing 

78 R:.f~i~~fl}i!~h~r l~~~~~~~r~~~~r~ extension of existing levee system on right bank of Red 
RivAr below Sbreveport. For protection against bead water lIoods. 

40 Skaggs Ferry on Black River east of Pocabontas, Ark., in. Randolpb County: Construction oC 8.2 
miles of levee including drainage works for lIood protectIOn. . . 

102 ASI'umption and La Fourche Parisbes (Bayou La Fourcbe) near Napoleonville, La.: Dredgmg cban-
nel 6 feet deep and 60 feet wide for improvement of .navIgatlOn. . . 

3 MissiSSippi River between tbe Ohio and Missouri RIvers: ConslS~ of dredgmg and channel. con
traction work to provide navigable cbannel 9 feet deep, 300 feet WIde, for a lengtb of 195 miles-

105 

100 
16 

stu'f~:!sr1!'.:.t':J::i~*~r~~!;'g~nstruction of dikes and regulating works to maintain a more 
stable channel and improve navigation. 

A very Island game reserve, Theria Parish, La.: General improvements !Ugentlr needed_ --- ---- -- - -
Mingo migratory waterfowl refuge in Stoddard County, Mo.: Several mIles of dikes to restore swamp 

status, including structures for water level oontrol. . . ' d 
97 Napoleonville, Assumption Parish, I,a.: 33 wells, ~verage depth 200 feet to obtam unoontammate 

drinking water for communities tbroughout parlsb. 

I Approximately. 

1,845,000 

355,000 

Authorized by Congress. Ramainder 0.' project, 
$8S4 000 is inoluded in lower Arkansas hst. 

Autborized by Congress. Detailed plans in prep· 
aration. 

261,000 Autborized by Congress. 

913,000 Do. 

180,000 Authorized by Congress. Detailed plans in prep
aration. 

80, 000 Authorized by Congress. 

351,000 

2,000.000 

300.000 

21,000 
82,000 

12,000 

Cost llgure needed to complete. Surveys and pre. 
liminary plans completed. . . 

Cost given is for IIrst 2 yoars. AdditIonal 
needed to eomplete, $10,100,000. Surveys eom-

c~~t~ven is for IIrst 2 years. Additional 
needed to eomplete, $420,000. Surveys oom

pleted. 

;~~',!."ie~.m. made. Lands optioned and 
under condemnation. 

Plans completed. 
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Lower Mississippi Project List-Continued 

Remarks Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

95 
36 

93 
96 

80a 

83 
85a 

Port Allen, La.: Extension of waterworks system and deep welL __________________________________ _ 
Steele, Mo.: 2 settling b""i!and water-treatment plant; also neoessary appurtenances to existing 

water systems. 
Sunset, La.: New waterwor ,Including deep welL _______________________________________________ _ 
Thibodaux, La.: Desilting basin and treatment plant for water supply Irom Mississippi River ____ _ 
Monroe, La.: Sewer system; extension of water supply system; storm sewers and pumping plant; 

H~~~~~u~~~f:.~~~:~i~gJi~~stem----------------------------________________ • ____________ _ Pineville, La.: Sewers _______________________________________________________________ . ______ c ______ _ 

$21, 000 Detailed plans and specifications available. 
22, 000 Final plans completed. 

28,000 Detailed plans and specifications available. 
29, 000 Plans completed. 

1,068,000 Preliminary plans made. 

22,000 
50,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

Field examination, appraisal, and acquisition by the United States of lands which cannot be eCO
nomically protected from overfiow, with the view to converting them into national lorest and 
game preserves and lor use as natural fiood storage area. This would include selected areas be
tween the Mississippi River and its Bluffs. 

50 Big Bottom, Independence County, Ark.: Construction of 9.8 miles of levee along north bank of 
White River at mouth of Black River. 

28 Butler County, Mo.; and Clay County, Ark. Construction of a leveed f100dway to divert flood 
waters of Black River by building 88 miles of levees. 

30 B~i~\~~ m~:ifi~:::ounties, Mo., and Clay County, Ark.: Construction of 22.5 miles ofleveealong 

66 Lee County, Ark.: Construction of 3.3 miles of levee on Big Creek and L' Anguille River, __________ _ 

67 Monroe, Prairie, and Woodruff Counties, Ark.: Construct 74 miles 01 levees on east bank of White 
River and west bank 01 Cache River between Augusta and Clarendon, Ark. 

104 Bayou Grand Caillou and La Carpe in Terrebonne Parisb, near Houma, La.: Dredging channel 5 
feet deep and 40 feet wide a distance of 16.3 miles as feeder to Intracoastal Waterway, for improve
ment of navigation. Local interests to furnish right-ol-way. 

94 Bayou Grossetete in Iberville Parish at Maringouin, La.: Widening to full width of 60 feet to a depth 
of 5 feet to improve naviJ1ation. 

98 Bayou Teche in Iberia ParIsh at New Iberia, La.: Widening channel to full project dimensions of 60 
feet and 80 feet for a depth of 8 feet to Improve na'l'igation. 

(') Ashley (75), Crittenden (64), Cross (57), Lonoke (68), Monroe, and Woodruff Counties, Ark.: Stream 
improvements and construction of reservoirs in 8 existing and proposed game refuges. Improve
ments to fish and game preserves. 

(I) Cape Girardeau (4) and St. Genevieve (I), Mo.: Sewage treatment plants _________________________ _ 
1 St. Geneviove, Mo.: Water treatment plant _______________________________________________________ _ 

$19,800,000 Cost estimata roughly approximate. Acquisition 
to be considered under the provisions of the 
Weeks A ct by establishment of land-purchase 
units. 

148,000 Authorized hy Congress. 

2, 604, 000 Do. 

820,000 Do. 

97, 000 Authorized by Congress. Preliminary plans com
plete. Requires further study. 

8, 100, 000 

56, 000 Sum needed to complete. Survey and preliminary 
plans completed. 

101,000 Do. 

141,000 Do, 

145,000 

120,000 Preliminary IJians completed. 
27,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

18 Drainage for 9 alluvial counties in Missouri: Construct drainage ditches and rebuild or revise exist
ing drainage works as may be needed to establish a coordinated drainage system. Must be coordi
nated also with similar system planned for alluvial valley counties in Arkansas. 

43 Drainage for alluvial counties in Arkansas: Construct drainage ditches and rebuild or revise existing 
drainaga works as may be needed to establish a coordinated drainage system. Must be coordi-

54 W':.~!~ds=;;i}~r~~~~f.;~t~~Pc:~~~~ fr~ ~~~~ V!~:"t:.t,:::-r:~nstruct reservoirs for 
impounding flood waters and also ditches for use in irrigating rice fields in Arkansas. This grow
ing industry is now pumping ground water to depletion. 

82 Jonesville, Catahoula ParISh, La.: Construction 01 levees and concrete retaining walls on Ouachita 
River, with fiood gate and drainage works to protect against overflow from Ouachita and Missis· 
sippi Rivers. 

85 Saline Point oot-off in Avoyelles and Catahoula Parishes, La.: Excavate cut-offacross Saline Point 
on Red River for fiood reduction. 

Ste. Genevieve levee district no. I, Missouri: Improvement of 4 miles 01 existing Mississippi River 
Iront levee and construction of 1.5 miles of back levee. 

76 Navigation canal, Ouachita River to Felsenthal, Ark., in Union County: Construct canel3,600 leet 
in length with 7 feet depth for commercial navigation. 

103 

(I) 

(I) 

(I) 

35 
(I) 

(I) 

(I) 

(I) 

41 
41 

Terrebonne Parish near HOUlra, I.a.: Enlarge existing canals and construct outlet to divert water 
from Bayou Black to the Intracoastal Canal. For protection against overflow when Atchalalaya 
River is high. 

Arnaudville (92), Coushatta (79), Delcambre (99), Plaucheville (88), Port Barre (91), and Wisner 
(81), La.: Water supply systems. 

Advance (88), Clarkton (32), Dexter (19), East Prairie (12), and Fornlelt (6), Mo.: Water supply 
systams. 

Black Rock (42), Bradford (60), Caraway (47), Humphrey (73), Knobel (39), Madison (63), McRae 
(6J), Nettleton (48), Swifton (49), and Turrell (56), Ark.: Construct waterworks. 

Biggers, Eudora, Forrest City, Gould, Hamburg, Lake Village, Marvell, Monticello, Tillar, Tru· 
mann, and Weiner, Ark.: Extension to waterworks. 

Black Rock, Bradford .... Cabot, Caraway, Crawfordsvllle, De Volls Bluff, Gould, Elaine, Gillett, 
Harrisburg, Hoxie, Hughes, Humphrey, Knobel, Lake City, Leachville, Madison, Manila, 
Marked Tree, McCrory, McRae, Monette, Nettleton, Newark, Parkin, Pocahontas, Portland, 
Rector, SWifton, Trumann. Turrell, Tyronza, Weiner, and Wilmot, Ark.: Sewer systems. 

Augu.ta
j 

Bald Knob, Big~ers, Blytheville, Clarenden, Dermott, Earl, England, Eudora, Forrest 
City, onesboro, Lake Village, Marianna, Marvell, McGehee, Monticello, Newport, Walnut 
Ridge, and West Helena, Ark.: Extensions to sewer system •• 

Caruthersville, Mo.: Activated sludge sewage treatment plant ____________________________________ _ 
Campbell (31), Charleston (11), Portageville (33), Senath (45), and Sikeston (13), Mo.: Sewage treat· 

ment, trickling filter, secondary basins. 
Cbaffee (7), Kennett (38), and new Madrid (24), Mo.: Sewage treatment, Imhoff tanks, trickling 

filter, secondary basins. 
Benton (9), Bloomfield (17), Deering (37)l. Dexter (19), Hayti (34), IIImo (5), Malden (27), Parma 

(22), Puxico (20), and Steele (36), Mo.: vomplete sewer systems. 
Bernie (21), Cardwell (44), Clarkton (32), East Prairie (12), Essex (15), Hornersville (46), Lilbourn 

(23), Morehouse (14), Morley (10), and Naylor (29), Mo.: New waterworks and sewage treatment 
plants. Portia, Lawrence County, Ark.: Sewer system ____________________________________________________ _ 

Portia, Lawrence County, Ark.: Install modern waterworks ______________________________________ _ 

I Map key number sbown following community name. 
, Map key number shown following name. 

$5, 000, 000 To be preceded by study project needed to devise 
coordinated system. 

12, 000, 000 Do. 

5, 000, 000 To be preceded by study as provided in study 
project. 

443,000 

135,000 Authorized by Congress. Detailed plans in prep.. 
aration. 

202,000 Authorized by Congress. 

36,000 

74,000 

183,000 

147,000 

260,000 

200,000 

962,000 

472,000 

85,000 
113,000 

96,000 

323,000 

331,000 

20,000 
25,000 

Preliminary plans completed. Construction is con
tingent on local Interests providing a highway to 
the canal terminal, furniShing right.-of-way, and 
providing tarmfnaI facilities. 

Plans completed. 

Preliminary plans made. 

Plans completed lor Clarkton, Dexter, and Forn
felt. PTl'liminary plans completed for Advance 
and East Prairie, 
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Lower Mississippi Project List-Continued 

Map I key 
nO. 

Project I Estimated cost I Remarks 

GROUP o-TIME OF CONSTRUCTION INDETERMINATE-Continued 

78 Shreveport, Caddo Parish, LB.: Clearing brusb from sbores of Cross Lake .•••••••••••••••••.•••••. _ 
62 Des Arc, Prairie Count:!' Ark.: Levee a10Dg White R,ver 2 miles Jong, Loca1 interests to fnrnisb 

right-<>f.way. Not D;:.ied UDtilievee alOng east bank of White River is built, wbicb would great1y 70 C~n b:t..~::. "6"~ on White River in Monroe, Phillips, and Desha COUDtles, Ark.: Con-
• unction of 71.6 miles of levee a1ong""''<t bank of White River from Clarendon to tIu! Mississippi 
Rl_ievee at Laconia Circio. For protection against overllow from Mississippi River and White 
River. 

$ii6, 000 Plans completed. 
42, 000 Pnillminary plans completed. 

8, 960, 000 ·AutboriEed by Congress. Sketch plans complet.-l • 
This project Is doubtful and will not be required 
if Purebase Uult Is establlshed in tha White River 
backwater area. 



3. YAZOO-BLACK 

In this area the chief water problems are the pro
tection of lowlands from headwater floods and a system 
of drainage for the y\azoo Delta. To accomplish the 
first objective, a project now under way by the-Corps 
of Engineers should be completed by the construction 
of reservoirs or by other means. The drainage prob
lem is recommended for special investigation to devise 
a comprehensive and coordinated plan resolving the 
dependent or conflicting interests of present arain
age districts. The control of soil erosion in the upper 
valleys should be the subject of another study to de
vise a rational corrective program. Consideration 
should be given to the acqui'Sition by the United States 
of certain lands whose complete protection from floods 
would be uneconomic, in order that they may be with
drawn from human occupancy and preserved as na
tional forests and wildlife refuges. 

General Description 

The basins of the Yazoo and Big Black Rivers to
gether form a pear-shaped area in northern Mississippi 
extending along the Mississippi River from the north
ern boundary of the State to a point 20 miles south of 
Vicksburg. The extreme dimensions are 220 miles 
from north to south and 110 miles from east to west. 
The total surface is 16,800 square miles. 

Topographically the region divides into two distinct 
parts-the Yazoo Delta to the west, somewhat the 
smaller, a long narrow oval of low alluvial lands with a 
maximum width of 65 miles and an area of 6,600 square 
miles; and the deeply eroded uplands, an irregular belt 
along the east. Carved into the uplands for its entire 
length is the narrow valley of Big Black River. 

The Delta land was formed in part by alluvial de
posits of the Mississippi and in part by sediment 
washed down from the uplands by the many shoI;t 
eastern tributaries of the Yazoo. Included are some " 
of the more productive lands in the State. Through 
this low-lying area the Yazoo and its principal tribu
tary, the Sunflower, wind slowly in tortuous channels. 
Formerly all of the Delta country was subject to over
flow by the Mississippi. Today three-quarters of the 
area is protected from Mississippi floods by continuous 
levees along the main river. Some 1,700 square miles 
of swamplands in the lower Delta are still exposed to 
inundation by backwater through the necessary gap in 
the levee at the mouth of the Yazoo, and the upper 
part of the Delta is still overflowed by headwater 
floods from the uplands. 
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The uplands along the east form part of the great 
belt of badly eroded lands extending from the mouth 
of the Ohio River southward to the latitude of Baton 
Rouge, La. The country is highly cultivated except 
where large areas once in crops have been abandoned 
lis worthless because of excessive erosion. 

Before 1886 the entire area was densely forested, but 
not more than 5 percent of the original stand now 
remains. 

The population in 1930 was 880,000, more than 80 
percent rural. Vicksburg is the largest town, with a 
population of 23,000; Clarksdale, Greenwood, and 
Greenville have over 10,000 each. 

Cotton is the predominant crop, with corn in second 
plilCe. There is a good deal of SUbsistence farming. 
The soils of the Delta are very fertile and are capable 
of producing any crop adapted to a warm temperate 
climate. 

The normal -monthly average temperature ranges 
from 41 ° to 82°. Winters are mild and summer heat 
rarely exceeds 96°. Annual precipitation is 50 to 
55 inches, more than half of which falls in the period 
April to October, inclusive. Variations in stream flow 
are extremely large. The minimum flow in the Yazoo 
and the Sunflower is from one-fortieth to one-one hun
dredth of the maximum; in the hill section a minimum 
of 69 and a maximum of 41,800 cubic feet per second 
have been recorded on the Coldwater River and similar 
variations on other streams. 

There is an a!:>undance of underground water, much 
of its artesian, and all of good quality. Most of 
the 'municipal water supplies are pumped from deep 
wells, but Vicksburg has a treatment plant and uses 
Mississippi River water. In some places the under
ground supplies are reaching their optimum yield and 
depletion is likely to follow. Many of the farms in the 
Delta depend upon shallow wells whose yield is ample 
[·ut hard. 

Recommendea' Plan 
Flood control amd drainage are closely associated in 

this region. The main problems center in the alluvial 
lowlands of the upper Yazoo Delta where 4,900 squar~ 
miles have already been protected by levees against in
vasion by Mississippi floods. This area is in a high 
state of cultivation, contains many towns, is well served 
by highways and railroads, yet is not prosperous in 
proportion to the natural advantages which it enjoys. 
Ineffective drainage, the prevailin~ tenant system of 
farming, lack of crop rotation, and lack of community 
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interest are in part responsible for the indifferent re
sults obtained and the generally low standard of living. 
Overflows from he,adwater floods descending from the 
uplands are almost annual afllictions in the upper 
Yazoo Delta, greatly aggravated by inadequate drain
age. Uncoordin,ated management by mutually antago
nistic drainage districts has created here a difficult 
situation. 

The Congress in the act of June 15, 1936, authorized 
the construction of seven reservoirs for the control of 
tributary floods, at an estimated cost of $48,000,000. 
One of these reservoirs on the Li~tle Tallahatchie River 
near Sardis, Miss., is under construction. Levees, flood
ways, or auxiliary channels may be substituted for 
reservoirs in the remainder of the project at the discre
tion of the Chief of Engineers. Completion of the 
work is recommended. 

The Upper Yazoo Delta faces also an urgent need for 
a well-designed and unified drainage system. Most of 
the Delta lands have a fairly good slope; drainage by 
artificial channels and by straightening the winding 
courses of the Yazoo and other streams is physically 
practicable. In order to carry through a comprehen
sive and economical plan it will be necessary to con
solidate the score or more of independent drainage dis
tricts under one management. A study to work out a 
plan for a comprehensive and coordinated drainage 
system is recommended for. immediate action. The 
control of malaria should also be considered in this 
connection. 

The extreme lower portion of the Yazoo Delta, sub
ject to backwater from the Mississippi, is now partly 
covered by the Delta purchase unit with a view to con
verting it into the Delta National Forest. This back
water area operates as an important natural flood-

0(1428-37-20 
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water reservoir in the Mississippi River flood-control 
system, and its preservation for this purpose is recom
mended. 

Flood control for the valley of Big Black River is an 
entirely different problem. The valley is so narrow 
that levees far enough apart to carry flood-waters would 
protect a relatively small area of bottom lands. Flood 
storage by reservoirs is not practicable because much of 
the ,best land needing protection would lie within the 
reservoirs. A flood-control program to cost $850,000 
has been authorized by the Congress, but no projects so 
far examined have been found economically justified. 

Soil erosion has reached an advanced stage in the 
uplands. State and Federal authorities are working to 
reforest tracts that have been rendered unfit for cul
tivation and to check erosion by other methods. The 
upland soils should be stabilized to protect the flood
control reservoirs and drainage channels from silting. 
The newly created Holly Springs purchase unit covers 
the headwaters of the Little Tallahatchie River, on 
which Sardis Dam is now under construction. The 
upper end of the proposed reservoir will lie within the 
Holly Springs National Forest. 

Water supplies and sewerage works are needed by 
several municipalities in the area. These projects are 
desirable and should be completed as rapidly as they 
can be financed. All of the proposed water supplies 
will be obtained from deep wells. Pollution by sewage 
is not a problem, because the quantities of sewage are 
small compared with the volume of stream flow. 

Recreation facilities are well provided for, but there 
is need for development of wildlife facilities. This 
basin possesses many large lakes stocked with fish. The 
lakes are used extensively by the public and also by 
migratory waterfowl. 
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Yazoo-Black Project List 

Map I 
key I no. 

Project I Estimated cost I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION AND CONSTRUCTION 

11 Study to devise a coordinated plan of drainage for the entire lowlands area known as the yazoo 
Delta, and to improve agricultural conditions and plantation methods. 

X~~~~~~:!' M:"8~ff~~:rr .. r~~8'ord'~a"t:'(f~ r.::~(g~\f~"::iia(7i;a;'dii;'iooiiib-(jji;h-i:"iSS::·Fioiid-10 
(I) 

control reservoirs for protection of Yazoo Delta lands against headwaters flood. 

$150,000 Necessary to the success of many dependent and 
con1llcting drainage districts now in existence. 

227, 000 Final plans and specifications are in progress. 
Cost included in Lower Mississippi Project List. 

GROUP B-FOR DEFERRED CONSTRUCTION 

(I) Blue Mountain (3), Isola (17), Mahen (14), Mathiston (13), Pickens (21), and Raymond (24), Miss.: 
Waterworks systems and improvements. 

20 Louise, Miss.: Waterworks and sewer systems._ ..•... _ ......... ___ .•. _ .• ___ •• _ .•...•.....•. _ .•.... 

$133,000 Final plans and specifications are in progress lor all 
except Raymond, on which preliminary plaDs 
only are prepared. 

18.000 Final plans are in preparation. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

23 Attala, Carroll, Choctaw, Claiborne, Hind~, Holmes. Madison, Montgomery, Warren, Webster. 
and Yazoo Counties, Miss.: Improvement of flood channel of Big Black River by clearing and 
realignment for a distanoe of 260 miles. 

(I) Holmes County, Miss.: Improvement of levees at each of the following points: Silver City (19), 
for the Atchalalaya drainage district, and Velroni (IS). 

Attala (15), Grenada and Leflore, (9) Yalobusha River, Petococowa district, and Holmes Counties 
(16), Miss.: Improvement and construction of channels and ditches. 

26 Claiborne County, Miss.: Smaillake ......•.•• _ ••.•.......... _. __ ......... _ •• _·.··· .. -... -..•...... 
(I) Montgomery (12) and Yazoo (22) Counties, Miss.: Construction of lake for migratory fowl refuge __ 

I Map key numbers shown following community names. 

$850,000 

95,000 

lS7,OOO 

30,000 
95,000 

Project authorized by Bct of Congress of lune 22, 
1936. Contingent upon local interests furnish
ing rights-of-way and undertaking maintenance. 
Further study is advised belore funds are ex
ponded. 

Preliminary pians completed. 

Do. 

Do. 
Do. 
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4. PONTCHARTRAIN 

Water-use improvements needed in this basin include 
flood control on the Homochitto and Buffalo Rivers; 
acquisition by the United States of lowlands that can
not economically be protected against overflow, to be 
used as valley storage areas and forest reserves; con
struction of waterworks in certain communities; de
velopment of wildlife and recreational facilities; and 
the control of soil erosion in the headwater areas. 

A general basin plan will not be required for this area 
for some time, because water is so abundant that con
flicts of use are local or unimportant; but compre
hensive plans for handling Mississippi floods will affect 
certain aspects of water planning in the basin, such as 
the treatment of lands in the flood plain. 

General Description 
The Pontchartrain Basin extends for about 230 miles 

along the east bank of the Mississippi River in Missis
sippi and Louisiana from the Big Black River Basin 
above Natchez, Miss., on the north to the Gulf of Mexico 
on the south. The total lowland area is 11,160 square 
miles, about nine-tenths that of Maryland. About a 
third is drained by small streams flowing westward into 
the Mississippi. Nearly half is drained by streams 
which flow southward into Lakes Maurepas and Pont
chartrain. The remainder is low marsh land between 
Lakes Borgne and Pontchartrain and the Gulf of 
Mexico. 

The basin contained 852,000 people in 1930, including 
459,000 in New Orleans, a substantial increase over 
1920. Baton Rouge and Natchez, with 30,700 and 
13,400 inhabitants, are the next cities in importance. 
In the marsh country south of New Orleans the popula~ 
tion is sparse, but its production of furs and fish 
amounts to many millions of dollars a year. 

Most of the basin was originally covered with a heavy 
growth of timber. Lumbering has been one of the 
principal industries and is still important, although the 
timber reserves have been greatly reduced. Cotton, 
corn, and livestock are the other c~ef sources of income 
in the uplands. The coastal reglOn produces sugar-
cane, oranges, and rice. . 

Artesian water is plentiful. New Orleans uses MIS
sissippi River water, but most other communities ~btain 
their supplies from wells. The moderate pollutIon of 
the tributary streams is therefore of minor importance. 

Recommended Plan 
Flood control is the chief water problem in the basin. 

In the Homochitto and Buffalo Valleys, above the 

reach of Mississippi floods, some 35,000 acres of rich 
bottom land are subject to headwater overflows because 
the channels of these rivers are choked with drift and 
eroded soil from the uplands. Congress has authorized 
expenditures of $50,000 on the Homochitto ,and $35,000 
on the Buffalo, for clearing and straightening the 
channels and building small dams on the headwaters. 
Incidental improvement in drainage and malari.al con
ditions will follow. These works are recommended for 
construction as soon as local interests have arranged Ito 
furnish the necessary rights-of-way. 

On the Mississippi bottoms the principal need is to 
withdraw a considerable area of land from private use 
and convert it into national forest and wildlife pre
serves, which will serve as valley storage when the 
river is in flood. These areas are too narrow to justify 
the' cost of building levees to protect them, but wide 
enough to ease the main river noticeably and reduce 
flood stages both below and above. The boundaries of 
these districts should be determined and consideration 
should be given to their acquisition by the United States 
for conversion into forest and game preserves. 

Urban 'lJJ(]/;er supply is not a serious problem be
cause of the abundance of good underground water 
free from surface pollution. Local projects are under 
w,ay or proposed for various places. 

Pollution of streams is not serious because of the 
relatively small population and amount of injurious ih
dustrial wastes as compared with the large supplies of 
water. Pollution in the Mississippi River is so largely 
diluted that New Orleans has no difficulty in treating 
the water for domestic use. The New Orleans sewage 
is pumped into the river, or, in time of high wa~er, ~T1.to 
a bayou draining into Lake Borgne. A purificatIon 
plant may be needed at some future time. 

Recreation and wildlife conservation can be profit
ably developed in this area, especially as it lies in the 
established path of migratory waterfowl. Bird life has 
been seriously reduced in recent years, not onl~ by 
hunting but by drainage of swamps. Sever.a;J pr~J~ts 
are proposed for creating wild fowl refuges m MISSI~
sippi, and the Bureau of Biological Survey has a proJ
ect near Pilot Town, La., at the end of the Delta. 

Many lakes are limited in recreational value because 
they are relatively inaccessible. The south sho~e of 
Lake Pontchartrain has been improved for recreatlo~al 

'th a seawall 5 miles 10nO' as protection purposes WI . ., 
against overflow by storm tIdes. 
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Pontchartrain Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

• 
6 

17 

Adams and Wilkinson CO$ties, Miss: Headwater dams and channel improvements on Homo
chito River for flood contr",. 

Wilkin.on County, Miss: Channel improvements on Bullalo River for flood controL _____________ _ 

Plaquemines County, La.: Delta migratory waterfowl refuge; opening canals, repairing dykes, and 
restoring existing structures. 

16 St. Bernard, LB.: Water supply for livestock and other purposes, and mosquito control, involving 
clearing channel of Bayou Terre Aux Boeuf and huildlng hulkheads. 

$50, COO 

35,000 

125,000 

41,000 

Dr::~l g~a~~~~~ration. Construction author

Plans completed. Construction authorized hy 
Congress. 

PlaDS completed. Lands required hav.e been op
tioned and are being acquired by the Biological 
Survey. 

Plans completed. 

GROUP B-FOR DEFERRED CONSTRUCTION 

13 
(I) 

3 

Baton Rouge, La.: Additional water supply and senitary sewers to supplement existing facilities __ _ 
Gonwes (14), Independence (12), and Jackson (9), La.: Liberty (8), Miss.; Lutcher (15), and 

Slaughter (11), La.: New waterworks or extensions. 
Brushy, Clear Springs, Molls, and Pretty Creeks, in Homochitto National Forest, Miss.: 

Creation of small lakes for recreational purposes. 

$110,000 Preliminary plaDS completed_ 
195,000 

83, 000 No plans prepared. Lands being RCquired. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

(I) I Copiah (I), lellerson (2), Lincoln (5), and Wilkinson (7) Counties, Miss.: Construction oi lakes for I 
migratory fowl refuges, fishing, and recraation. 

1 Map key number shown following community name. 

$177,000 I Preliminary plans completed. 



5. PEARL-PASCAGOULA 

Problems of water use in this area relate to future 
rather than to present needs. Underground water sup
plies, particularly those from artesian sources, are 
among the more valuable natural resources of the re
gion; their proper utilization should be studied as a 
part of the recommended national survey of under
ground waters. Reduction of erosion on productive 
lands and control of malaria mosquitoes should receive 
immediate attention. 

General Description 

This area occupies most of southern Mississippi and 
a small part of Alabama, comprising the watersheds of 
two river systems discharging into the Gulf of Mexico, 
the Pearl River and the Pascagoula River. The total 
surface is about the same as that of New Hampshire 
and Vermont combined. 

Topographically the basins subdivide into the low
lands forming a narrow belt 3 to 5 miles wide along 
the Gulf coast, and the uplands, from 200 to 600 feet 
above sea level, which comprise the remainder. They 
were originally covered with dense forests of shortleaf 
pine in the northern part and longleaf pine in the south
ern part, and still retain in places large stands of virgin 
and second-growth timber. Most of the land has been 
cleared in the coastal region, where the soil is espe
cially suited to raising truck and fruits. The climate 
is mild; mean winter temperatures are 46° to 53° in 
the south, somewhat less toward the north. Summer 
temperatures rarely exceed 96°. The annual pre
cipitation raages from 61 inches along the coast to 51 
inches in the northern portion, and is distributed fairly 
evenly throughout the seasons. . 

The basins are well supplied with both surface and 
underground waters. Artesian water rises to the sur
face from sources 500 to 1,500 feet below, along the 
coast and in the river valleys; these free-flowing wells 
are widely used for town water supplies. In the up
lands domestic and industrial water supplies are 
mainly obtained from deep wells by pumping. Data 
on stream flow are meager. Flood problems exist on 
the Pearl River and also on the Leaf and Chicka
sawhay Rivers, tributaries of the Pascagoula, but t~ey 
have been of minor importance. Industrial expanSIon 
in the Pascagoula drainage has brought nearer the fu
ture need for flood control. 

The population in the two watersheds in 1930 was 
675,000, of which about 80 percent was rural. J ack-

son, the capital of Mississippi, on the Pearl River, has 
about 60,000 population; it doubled in size between 
1920 and 1930, owing in large measure to the develop
ment of gas wells. There are only five cities, other 
than Jackson, with populations of more than 12,000. 

Mississippi is primarily an agricultural State. Cot
ton and corn are the principal crops. Truck, legumes, 
stock, poultry, and dairy products are also important. 
Lumber is the principal industrial resource. The 
towns along the Gulf coast are noted seaside resorts. 

Recommended Plan 

Nearly all of the uplands are in an advanced stage 
of erosion and need corrective measures. These lands 
are a part of the great belt of badly eroded, poorly 
drained, and mosquito-infested uplands east of the allu
vial valley of the Mississippi River, stretching south
ward from the Ohio to the general latitude of Baton 
Rouge; their rehabilitation should be made a part of 
the general program for the entire belt. The Chicka
sawhay, Leaf River, and Biloxi land purchase units 
have recently been established within this area with a 
view to their reforestation. 

Underground waters.-Future development and espe
cially industrial growth depend in considerable meas
ure on the proper husbanding of the exceptionally good 
underground water supplies. Wasteful use, crowding 
of industries and lack of knowledge concerning the , . 
natural limits of the available supply threaten to brmg 
about dire consequences. The preservation of the arte
sian waters for maximum and lasting value calls for 
careful study. 

Flood control.-About 500 square miles of lands, 
mostly improved, are subject to over~ow in th? narrow 
valley of Pearl River, but no economIcally feas.lble pl~n 
for their protection has been developed. StudIes are m 
progress in the Pascagoula Basin, but flood damage has 
not reached such proportions as to warrant large 
expenditures for flood-control works. 

Pollution.-Owing to the abundance of surface 
waters, pollution by sewage of streams and wate.rways 
has not yet become a matter of consequence, but mdus
trial wastes are causing complaint and legal action. 
Several sewage-treatment projects are recommended 
for deferred construction. 

Drainage problems a~e minor for a~icultural pur
poses but require attentIOn for mosqUIto control. 
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Pearl-Pascagoula Project List 

Map I key 
no. 

:Project I Estimated cost I Remarks 

GROU:P A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

81 Hickory, Miss.: Complete waterworks, including deep Well----------·--------------·----····----·.1 $27, 000 I Plans 7S percent completed. 

GROU:P B-FOR DEFERRED CONSTRUCTION 

1~ r~~:.:~~u:.s:':·:s~o~'::~ ~~f=';[~::::::::::::::::::::::::::::::::::::::::::::::::: 
14 Picayune, MiRS.: Sanitary sewer system, 15 miles of main sewers __________________________________ _ 

1~ K:I':b~J~~~~~,::!;~w:.w.;:.;~~::~::::::::::::::::::~:::::::::::::::::::::::::::::::::::: 
3 Leake C?unty, ~ISS.: Dnunage ditch 4~ miles lon~, for ",:alapa controL .......•.••••••••••....••• 
1 Weir, MISS.: Dramage canal for Yockanookany drainage dlStnct •• _ •...•••...•...••••.•.••••••••••• 
1 Meridian, Miss.: Drain swamps and ponds and build sanitary sewers •••••••••......•. __ ....••••••• 
2 Winston County, Miss.: 30-acre Jake for migratory waterfowl refuge •••••••••••.....•........ _ .••••• 

11 Seminary, Miss.: 48O-acre fish hatcbery ••••••••••••••••.••••••..••..•.....••••• _· •• ··· ••••.•....•• -
13 Beaver Dam Creek, Miss.: 72-<ocre lake for recreational purposes and mosquito control •••••...•..•. 
5 Forest, Miss.: Extension of existing water supply; includes deep welL •••••••••••••••••.••••••••••. 

Ig ~~~ill~t;;.~-:!:..:~~: r:.RE=~!.:~!ll~.~~.~~.~~~~~~:::::::::::::::::::::::::::::::: 

$8,000 
30,000 

112,000 
37,000 
38,000 
65,000 
29,000 
67,000 
37,000 

146,000 
27,000 
8,000 

15,000 
40,000 

Plans 2S percent completed. 
:Preliminary plans completed. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

:Plans 2S percent completed. 
Detailed plans and specificetions in preparation. 
:Plans 20 percent completed. 
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1. SABINE 

Salt water encroachment presents the most serious 
water problem of the Sabine-Neches area. Rice pro
duction is important 4ere, and pumping from the 
streams into irrigation channels at periods of low flow 
permits the intrusion of salt water from the Gulf of 
Mexico. 

This area is in a period of transition. What its 
future will be depends to a great extent upon proper 
planning at this time for conservation and judicious 
use of its water resources. Virgin timber is being cut, 
flush oil fields are in production, population is increas
ing, and potentially useful lands have not been devel
oped. 

Floods do little damage, but erosion is attacking cut
over areas. Reforestation is in progress and should 
be encouraged. 

A major study project is recommended, because the 
time is strategic for sound planning, to cover both the 
Sabine and Neches watersheds. This project should 
include topographic mapping, survey and exploration 
of possible reservoir sites, installation of needed gaging 
stations, observation of salt pollution from oil wells, 
and investigation of means for correcting this evil, and 
research in malaria reduction. This study project is 
a prerequisite to determination of the possibilities of 
hydroelectric power production on these rivers. 

General Description 
The four rivers of this area drain about 26,000 

square miles, 10,000 square miles in southwestern 
Louisiana, the balance in east Texas. The rainfall 
ranges from 40 inches to nearly 60 inches a year. 

The flow of streams varies not only from year to 
year but also markedly from season to season. The 
minimum recorded annual discharge near the mouths 
of the Neches and Sabine Rivers has been 16 percent 
and 21 percent, respectively, of the mean annual dis
charge at those points, and the minimum recorded dis
charge of the Calcasieu and Mermenteau Rivers was 
about 32 percent of the mean annual discharge. 
Floods, for the most part, merely overflow the unde
veloped flood plain, and the flood peaks generally are 
not high. 

Only about one-tenth of the Sabine-Neches area is 
used in crop production, although about half is owned 
by farmers. Most of the remainder is forest land. 
One national forest and five forest purchase areas will 
ultimately include about one-tenth of the timberland. 

Most of the virgin timber of the upper watersheds 
has been cut. Part of the northern Sabine and Neches 
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River Valleys, a rolling country from 250 to 550 feet 
above sea level, is in crops following logging opera
tions, but the soil is sandy and thin, and much damage 
from erosion has resulted. 

The central portions of the Sabine and Neches and 
the upper Calcasieu and Mermentau watersheds are 
still primarily forest areas. The alluvial valleys have 
been cut over, but have not been shifted to crops. In 
the last few years, the central timber area has acquired 
renewed importance as a possible source of quickly 
grown pulpwood for paper manufacture. Construc
tion of a paper mill at Houston is now under way. 

The remaining part of this area is a strip less than 
75 miles wide along the coast. It is bounded on the 
south by salt marshes at the edge of the Gulf of 
Mexico and on the north by the forests. Its fertile 
soil is underlain, in general,· by watertight subsoil, 
making it especially adaptable to rice irrigation. 

Oil structures underlie much of the Sabine-Neches 
area, and they are rather closely spaced. The east 
Texas oil field, on the upper Sabine, is the country's 
largest producer. In addition to oil, the Coastal Plain 
is underlain with sulphur and salt domes, each of which 
has made important contributions to the d.evelopment 
of the area. Recent new development in the southern 
Louisiana and southeastern Texas oil fields has in
creased the oil tonnage on the intracoastal canal, and 
has made Sabine Pass, with its joint traffic to and 
from Lake Charles, Orange, Beaumont, and Port 
Arthur, one of the busier harbor entrances in the 
United States. 

Population of the Sabine-Neches area in 1930 was 
873,000, with 243,000 in cities and towns. The popu
lation is expected to reach 1,000,000 by 1950. 

Recommended Plan 

Salt intrusion.-Rice crop losses, more or less severe, 
occur about 1 year in 4 on the Mermentau River be
cause of shortage of fresh water. When the flow of 
the Mermentau and its tributaries falls below the irri
gation demand, salt water encroaches from the Gulf 
of Mexico by way of Grand and White Lakes. The 
amount of salt water finally reaching the rice fields 
varies with the severity of the deficiency in the fresh
water supply. It has been estimated that the losses 
due to salt water in this valley average $200,000 an
nually. An annual fresh-water supply of at least 200,-
000 acre-feet is needed to prevent these losses. Several 
projects have been proposed to furnish this supply. 
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The most feasible plan appears to be one recently 
investigated in a preliminary way by the Corps of 
Engineers. It proposes construction of control works 
at the outlet of Grand Lake; a deepened channel with 
control works between Grand and White Lakes; re
habilitation of the present bypass to the north of the 
navigation lock in Schooner Bayou, and construction of 
an additional bypass channel and spillway around the 
lock to the south. During flood periods the control at 
the outlet of Grand Lake would be operated to cause 
Mermentau River to flow through Grand Lake into 
White Lake, pushing the salt water out through 
Schooner Bayou around the bypass channels and 
through the navigation lock. During low-water 
periods the fresh-water supply thus impounded in 
Grand and White Lakes would be drawn upon for rice 
irrigation and salt-water intrusion controlled by the 
structure at the outlet of Grand Lake. 

A detailed survey of this project has not been made. 
The preliminary estimate of the cost of construction is 
$1,400,000, with an average annual operating cost of 
about $20,000. This project appears desirable. 

As a result of the construction of the deep-water 
navigation channel up the Neches from Port Arthur 
to Beaumont, salt water has been brought to the latter 
city. The intake for the rice fields in Jefferson County 
is a short distance above Beaumont. The flow of the 
Neches frequently drops to low levels. At such times 
the irrigation demands are apt to exceed the flow. 
When this occurs, the pumps which supply the rice 
fields pull salt water from the navigation channel into 
the irrigation systems. Port Arthur and nearby oil 
refineries obtain their domestic and industrial supplies 
from this same source, and therefore the salt pollution 
is a matter of concern to them as well. 

To meet this situation, construction of a high dam 
at Rockland on the Neches River 50 miles above Beau
mont has been proposed to impound about 1,650,000 
acre-feet. A gravity canal would be constructed to 
the rice fields of Jefferson County and to Port Arthur. 
This would eliminate not only the present danger of 
salt intrusion but also expensive pumping. 

Present indications are that insufficient water would 
be controlled by the Rockland Dam to provide a relia
ble water supply for irrigation, municipal and indus
trial uses, and at the same time permit the gen~ration 
of much firm power. It is recommended that the 
Rockland Dam project be studied thoroughly and that 
other storage possibilities on the river be investigated. 
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Water supplies for most of the municipalities of this 
area are obtained either from deep wells or from small 
reservoirs constructed to impound the run-off from 
tributary drainage areas. Longview has been an ex
ception, having used water from the Sabine River. 
A . fresh-water supply from a protected tributary is 
bemg developed, because of salt pollution in the main 
stream from the east Texas oil field. 

There is a need f9r improvement and extension of 
waterworks facilities in several of the smaller munici
palities of the area. Six projects, estimated to cost 
$160,000, involving the construction of deep wells and 
other facilities, should be undertaken at the present 
time. Seven additional water-supply projects, pro
posed by other municipalities, are meritorious, but 
should be restudied before construction. 

Sewage disposal systems should be provided for a 
number of the municipalities. The city of Lake 
Charles, La., has outgrown its antiquated system, the 
effluent from which now pollutes Lake Charles, a val
uable recreational asset. Immediate construction is 
recommended of a project which would provide a main 
intercepting sewer and sewage-treatment plant. There 
is need also for modern sewage-disposal plants for 
the towns of Sulphur, La., and Cushing, Tex. Several 
other municipalities require sewage-disposal plants, 
but plans have not been prepared. 

Consideration also should be given to the problem 
of malaria resulting from improper design and opera
tion of various water projects. 

Navigation.-As a means of relieving congestion at 
Sabine Pass, the Corps of Engineers is now studying 
a proposal to provide a ship channel from Lake 
Charles, La., direct to the Gulf of Mexico. Such a 
channel through Calcasieu Pass would give direct ac
cess to the developing oil fields of southwest Louisiana. 

Flood damages have not been great, as the flood 
plains are used principally for grazing and logging. 
The damage in the Calcasieu Valley averages $25 a 
year per square mile overflowed. Reclamation of the 
flood plains is not needed at this time. 

Hydroelectric power generation in this area appears 
uneconomic due to low-cost gas and oil and to lack 
of suitable sites. The Corps of Engineers has been 
authorized to make a preliminary investigation of 
the area. . . 

The Lacassine wildlife refuge under constructIon m 
Cameron and Jefferson Davis parishes should be com
pleted. 
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Drainage Basin Problem8 and Program8 455 
Sabine Project List 

Remarks 
Map I key 
no. 

Project 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study to devise means for control ofstream pollution by salt water from oil wens .. ________________ _ 
14 Rockland Dam project, Tyler County, Tex.: Study for supplemental water supply in Iefferson 

County. 

18 Sabine-Neches waterway, Jefferson and Orange Counties, Tex.: Channel enlargement from Sabine 
Pass to Port Arthur, Beaumont, and Orange. 

~~~~,J;:::x:.~t":~~~h~;:..:~s::.~':w~s:%r'::;.t::~r:l~~-t:::::::::::::::::::::::::::: 9 
16 

(1) Brownsboro (5), Commerce (2), Garrison (10), Lindale (4), Newton (IS), and Tatum (6), Tex.: 
W 8tar' supply systems or improvements. 

17 Sulphur, La.: Sewer system and sewage-treatment plant __________________________________________ _ 
13 Boykin Springs, Tex.: Dam for recreation purposes _______________________________________________ _ 
19 Lake Charles, La.: Sabine migratory waterfowl development dikes to keep out salt water; buildings 

and equipment. 

$50, 000 
50,000 

1,790,000 

60,000 
160,000 
120,000 

66.000 
IS,OOO 

144, 000 

GROUP B-FOR DEFERRED CONSTRUCTION 

11 
1 

(') 
7 

20 

Sabine-Neches Conservation district: Study of flood and water conservation hy means of dams and 
reservoirs and channel improvements. 

Tenaha, Tex.: Water-snpply system ______________________________________________________________ _ 
Celeste, Tex.: Water-supply system, sewer system, and sewage-treatment plant __________________ _ 
Beckville (7), Caddo Mills (3), JOaquin (12), and Mount Enterprise (S), Tex.: Water-supply systems_ Beckville, Tex.: Sewer system and sewage-treatment plant ________________________________________ _ 
Mermentau River fresh-water project, La.: Stream control and channel improvement for irrigation. 

Locks lor oontrol 01 salinity. 

$250,000 

56,000 
65, 000 

126, 000 
18,000 

1,400,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Preliminary report prepared. Study to consist of 
~~~~ exploration, water supply. and economic 

Plans completed to complete immediate project. 

Preliminary plans made. 
Do. 
Do. 

Do. 

Surveys are in progress. 

General study project authorized by Congress. 
Directed at specific construction project proposed 
hy Sabine-Neches Authority. To be an expan
sion of preliminary examination now under way 
by Corps of Engineers. 

Preliminary plans made. 
Do. 
Do. 

Preliminary report made by Corps 01 Engineers. 

141 Rockland Dam, Tyler County, Tex.: Dam and canal lor irrigation and industrial water snpply ____ 1 $12, 000, 000 1 Preliminary surveys and reports made. Depends 
on study in group A. 

1 Map key number shown following oommunity name. 
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2. TRINITY 

In the basins of the Trinity and San Jacinto Rivers 
which are contiguous, problems of sanitation and 
wa~r. supply ha~e been created by the rapid growth 
of cIties. There IS need for construction of additional 
storage reservoirs to curb floods and to regulate the 
streams. Additional land can be reclaimed for culti
vation by construction of floodways. 

General Description 

The Trinity and San Jacinto Basins form an area 
about 70 miles wide, extending from the northern part 
of Texas in a general south~asterly direction about 
350 miles to Galveston Bay. The principal tributaries 
of the Trinity drain a fan-shaped, hilly, and partly 
wooded area. They join the main stream near Dallas. 
The general character of the terrain changes approxi
mately on a line running north and south through 
Dallas from a forest belt to the Black Waxy Prairie, 
an area of gently sloping hills with soil of great fer
tility, especially suited to cotton production. 

The southern forest belt is encountered at Carsecana 
and extends nearly 100 miles, almost to Galveston Bay. 
The soil here is generally sandy and not as good as 
that of the northern section. The San Jacinto River 
Basin lies in the Coastal Plain. Houston is at its 
center. 

The population of the northern section of the area 
is about 900,000, almost evenly divided between the 
cities of Fort Worth and Dallas and the rural sections. 
The southern forest area has a population of about 
200,000, with less than 50,000 people living in the 
towns. The Coastal Plain contains 500,000 people, 
80 percent living in Houston and Galveston. 

.Farming is prevalent throughout the area. In the 
central portion of the drainage basin crops are har
vested from about one-seventh of the land area. Lum
bering is an important industry and offers possibili
ties for future expansion. In the Coastal Plain region 
about a third of the land area is owned by farmers, 
but crops are harvested from only a small part of this 
land. 

Rainfall varies from averages of 30 to 40 inches per 
year in the upper part of the drainage basins to aver
ages of from 40 to 50 inches per year on the Coastal 
Plain. Much of this rainfall is concentrated in big 
storms which cause large floods, especially on the San 
Jacinto River. 

The average annual stream flow of the Trinity River 
below Dallas is slightly more than 1,000,000 acre-feet, 

96428-37-30 

but its flow is irregular. For the entire year of 1925 
the flow was about 750,000 acre-feet· the average 
daily flow during July, August, and September was 
400 acre-feet, so little that salt water backed 50 miles 
upstream. 

Recommended Plan 
Stream pollution is becoming more serious with the 

rapid growth of the larger cities. A sewer system and 
an adequate sewage-treatment plant are required at 
~ouston. !he sewer system of Dallas has lagged be
hind the IDcrease in population and there is not 
enough! water in the river at low stages to dilute the 
sewage sufficiently. It is necessary that the Dallas 
plant be enlarged and modernized as a means of im
prO\,ing the surface-water conditions of the Trinity 
River for domestic use. . 

Smaller municipalities scattered over the Trinity 
Basin and the San J aeinto area now require water sup
ply and sewage-disposal plants as well. Existing sys
tems should be expanded and completed promptly. 

Water 8upplly for municipal and industrial uses is 
a problem of comparable importance. Fort Worth 
and Dallas have constructed large reservoirs on the 
headwaters of the Trinity River. A water-supply 
system for the Dallas suburb of Highland Park is rec
ommended to provide for current population growth. 
Houston obtains its water supply from drilled wells 
widely scattered. Recent increases in demand for 
water require the drilling of additional wells and co
ordination of the scattered operating units. This work 
is necessary to increase the operating efficiency of the 
entire system and to provide additional fire protection. 

Flood control is important for the entire valley of 
the Trinity River. Floods affect the bottom lands 
reaching to the coast and are serious around Fort 
'Vorth and Dallas and in the adjacent rural area of 
the Black Waxy Belt. Storage reservoirs for control 
of floods and for municipal water supplies with a total 
capacity of 1,943,000 acre-feet have been provided in 
the headwater tributaries. This storage is equal to 
about one-quarter of the maximum annual run-off. 
Additional flood-water storage totaling 575,000 acre
feet is contemplated. Complete development of avail
able storage sites for flood control will result in a 
marked reduction of flood stages at Fort Worth and 
Dallas. It will have an important bearing on the 
floodway to be provided by levee construction to re
claim agricultural lands along the valley. It will also 
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increase the low-water flow, increasing the supply for 
irrigation in the Coastal Plain and for dilution of the 
effluent from sewage-disposal plants. Little power 
will become available, however. 

National Resources Committee 

for the improvement of the water courses through the 
city as well as for a bypass channel west of the city. 
This work should be carried out as soon as studies are 
completed. 

Houston was subjected in 1935 to a devastating flood 
caused by a tropical storm. Approximately 16 inches 
of rain fell within 3 days, causing a flow far in excess 
of the capacity of the\water courses. The plans now 
under study for the relief of flood conditions provide 

Navigation possibilities in the Trinity River are now 
under investigation by the Corps of Engineers. The 
improvement of the ship channel from Houston to Gal
veston Bay is included in the plan for immediate con
struction. 

Trinity Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Trinity River, Tex.: Plan to protect 750,000 acres of fertile alluvial land and reduce present damages 
from high waters. 

27 Houston, Tex.: Study for protection from flood damages due to high waters of Buflalo Bayou _____ _ 

26 Chambers and Liberty Counties, Tex.: Study for drainage ________________________________________ _ 
28 Houston, Tex.: Ship channel to Galveston Bay, to be dredged to 34 feet in depth and width increased_ 

12 
27 
27 
11 

(I) 

(I) 

Dallas, Tex.: Sewer and sewage treatment improvements _________________________________________ _ 
Houston, Tex.: Sewer and sewage treatment improvements _______________________________________ _ 

~r~i..":d ~:~, ;:~r Wa=~s~~~i:,~~~~meiits===============:::==:::::==:::=::::==::=:::::::: 
Eustace (17), Grapevine (8), Lancaster (13), Pilot Point (I), Prosper (3), and Rhome (6), Tex.: 

Waterworks improvements. 
Centerville (9), Mesquite (10), and Oakwood (21), Tex.: Waterworks and sewer system improve

ments. 
22 Jewett, Tex.: Sewage treatment plant _____________________________________________________________ _ 
27 Cedar Bayou: Dredging channel for navigation ___________________________________________________ _ 

$500,000 

60,000 

50,000 
2, 900, 000 

1,320,000 
909,000 

1,000,000 
285,000 
1.33,000 

121,000 

16,000 
12,000 

OROUP B-FOR DEFERRED CONSTRUCTION 

2 Blue Ridge, Tex.: Waterworks system ____________________________________________________________ _ 

<I) Alvord (4), Athens (lr.), and Rice (18), Tex.: Waterworks and sewer-system improvements _______ _ 
(I) Bryson (5), Dawson (20), Normangee (23), Roanoke (7), and Seagoville (14), Tex.: Sewer systams._ 

25 Cleveland, Tex.: Waterworks system and sewage-treatment plant ________________________________ _ 

19 Waxahachie, Tex.: Water-supply reservoir and pipe line __________________________________________ _ 

$29,000 

203,000 
145,000 
129,000 

273,000 

OROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Trinity Basin: Reservoirs for flood controL _______________________________________________________ _ 
24 Triuity River: Levees on main stream for flood controL __________________________________________ _ 

Trinity River: Levees on tributaries (or flood control _____________________________________________ _ 
27 Houston, Tex.: Channel improvement or oonstruction of bypass channel to Buffalo Bayou lor flood 

control. 

I Map key number shown lollowing community name. 
I Indeterminate. 

$5,000,000 
11,000,000 
18,700,000 

(') 

Study project is an extension of the preliminary 
examination by the Corps of Engineers. 

Two projects. undertaken by W. P. A. Coordi
nated plan needed. Estimate approximate. 
Study authorized by Congress. 

Preliminary plans for mapping project completed. 
Authorized by Congress. Cost given is for next 

two years. Additional needed to complete, 
$614,000. 

Preliminary plans made. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Preliminary plans oompleted. 

Preliminary plans should be revised belore COD
struction. 

Do_ 
Do. 

Preliminary plans made. Proposed water system 
requires further study_ 

Preliminary plans made. Excessive cost requires 
further study. 

Should await oompletion of study project. 
Do. 
Do_ 

Should be undertaken alter study reveals most 
feasible plan. 



3. BRAZOS.COLORADO 

The most important water problem in the Colorado 
and Brazos River Basins is the control of floods. 
Generation of hydroelectric power is of secondary im
portance, but flood-control reservoirs should be op
erated, if practicable, to permit generation of, power. 
Such reservoirs also should provide stream regulation 
for the benefit of rice irrigators and other water users. 
Soil conservation is needed to help prolong the life of 
the reservoirs. Various water supply and sewerage 
projects are needed in the basin. In the south, high 
plain development of underground water supplies is 
needed. 

A study is under way by the Brazos River Conserva
tion and Reclamation District to devise a plan for 
conserving the waters of the Brazos Basin. 

General Description 
The drainage basins of the Brazos and Colorado 

Rivers, considered together here, have an area of more 
than 83,000 square miles. They cover a district about 
600 miles long and about 200 miles wide. These basins 
are divided into four major subsections. 

The section of highest elev!ttion is the south high 
plain, at an average altitude of 4,000 feet. It is 23,000 
square miles in extent. This section is the southern
most extension of the Great Plains. It is surrounded 
on three sides by the Caprock, a prominent uplift. To 
the north is the Texas Panhandle. 

South of the Colorado River is the Edwards Pla
teau the second subsection, made up of rough and 
ston; land used chiefly for grazing. The rolling 
plain north'of the river varies from valleys with gentle 
slopes and deep soil to rough hills. This district ex
tends eastward from the Caprock escarpment to the 
zone of 25-inch average annual rainfall and has an 
area of approximately 22,000 square miles. 

The third zone, through which the Colorado and 
Brazos Rivers flow, is the rolling and timbered country 
which includes the Grand Prairie and lies east of the 
25-inch-average-rainfall line above the ~alcones es
carpment. It is known as the canyon sectIon and has 
an area of about 20,000 square miles. 

The fourth zone, with an area of about 18,000 square 
miles lies below the Balcones escarpment and extends 
to th~ Gulf of Mexico. It is composed of the black
land prairie and the Coastal Plain, a fringe of forest 
separating them. . 

The population of the basins ~as 1,3~5,000 m 1930. 
The section west of the 25-inch-ramfalllme was settled 
much more recently than the eastern section. In 1900 

the humid eastern half of the basins contained 830,000 
rural inhabitants. The semiarid western half reported 
102,000 in the same year. In 1930 the eastern half had 
811,000 rural inhabitants, practically the same as in 
1900. The western half, on the other hand, reported 
392,000 rural inhabitants. The larger cities are just 
below the Balcones escarpment. They are Austin on 
the Colorado River and Waco on the Brazos River. 
Each city had about 53,000 population in 1930. 

Prior to 1910 the south high plain was-for the most 
partr-ranch country. Farmers, penetrating from the 
northeast corner, where rainfall is heaviest, now have 
obtained about one-third of the total area. In 1910 
there were about 4,000 ranch and farm units. In 1935 
there were 23,000 ranches and farms. Crops were har
vested in 1935 from 2,500,000 acres, or about 17 percent 
of the land. The more important crops are cotton and 
grain sorghum, the latter an important cattle feed. Ir
rigation from wells is increasing rapidly. The princi
pal use of the underground water supply, however, still 
is for domestic and stock watering purposes. 

On the rolling plain dry farming is competing with 
grazing. Irrigation is successfully practiced in the 
Colorado River Valley and has been considered in the 
Brazos Valley. The rolling agricultural lands are 
being terraced as a means of conserving the soil and 
the scanty water supply. 

In the canyon section crops were harvested in 1935 
from 785,000 acres, or about 7 percent of the area, 
while below the Balcones escarpment crops were har
vested from 300,000 acres or about one-quarter of the 
area of this black prairie and coastal section. In 1930, 
85 000 acres were irrigated for rice on the lower rivers, 
a 'decline of 56,000 acres from 1910. This decline 
does not necessarily indicate that the water supply is 
deficient. 

Aside from agriculture, the oil industry is the. chief 
economic activity, large oil fields ha.ving been dISCOV
ered and exploited in the rolling plam zone. 

Precipitation in the south high plain v~ries from 20 
inches in the upper Brazos Valley to 14 mches at the 
southwestern edge in New Mexico. Rainf~ll.in tlle 
rolling plain zone is erratic an~ co~es ~ mten~e 
localized storms. The average ramfall m this zone IS 

about 22 inches, but the rain actually recei~ed in ~ny 
one year may drop as low as 11 inches or rIse as hIgh 
as 35 inches. 

A number of important tributaries rise in the grand 
prairie area, joining the main rivers at or below the 
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Drainage Basin Problems and Programs 

Balcones escarpment. These tributaries, like the main 
streams, are subject to large flood flow. 

At the point of entrance into the humid portion of 
the drainage basins the flow of the rivers is erratic. 
Both the Colorado and the Brazos at the Balcones 
escarpment have gone virtually dry and remained in 
that condition for several months at a time. The aver
age annual flow at the escarpment on both the Brazos 
and Colorado Rivers is about 800,000 acre-feet. The 
rivers attain large size and importance only when they 
enter the humid zone at the 25-inch-rainfall line. 
Below this line they have carved deep canyons. 

Recommended Plan 
Flood control is the most important water problem 

in the Colorado and Brazos River Basins. It is, how
ever, so interconnected with the power and irrigation 
problems that it will be necessary to consider them 
together. Devastating floods originate largely in the 
canyon section of the river above the Balcones fault 
and below the semiarid region. The fault, where it 
crosses the basin, is marked by a prominent escarp
ment. At times it causes moisture-laden winds from 
the Gulf to yield torrential rain. -The steep and bare 
slopes Qf the canyon area cause rapid run-ofl', resulting 
in high floods of short duration. The floods originat
ing below the Balcones fault are not so severe because 
of the smaller drainage area, the nearly flat terrain, 
substantial vegetal cover, and rather absorptive soils. 
Austin and its immediate vicinity are subject to fre
quent flood damage. From Austin to Lagrange, about 
60 miles downstream, the river overflows infrequently 
since it is confined between high banks. From La
grange to the mouth of the river the banks are lower, 
and a large acreage of fertile and highly productive 
agricultural land is subject to overflow. 

Since 1900,24 floods have occurred. The combined 
losses are estimated at more than $78,000,000. The 
largest flood of record occurred in June 1935, when 
the peak flow at Austin reached nearly 500,000 cubic 
feet per second. Damages totaled about $13,000,000. 
Studies indicate that a peak flow at Austin of 850,000 
cubic feet per second may be expected. 

The first necessity in regulating the Colorado River 
is a large flood-control reservoir immediately above 
Austin. Provision should be made for power installa
tion to be completed when the demand justifies. Other 
dams, primarily for power, can be built farther up the 
river as the market warrants. The Hamilton Dam, 
partially completed by a utility company several years 
ago, is to be completed by the Lower Colorado River 
Authority, a local agency, which also will proceed 
with other parts of the program. 

Levees are needed along the lower stretches of the 
river. The Reclamation Department of Texas has pro-

461 
posed about 133 miles of new levees and the raising of 
23 miles of old levees to a height of 12 feet. The 
work should proceed as soon as practicable, subject 
to the outcome of investigations which are now being 
m\J-de by the Corps of Engineers and the United States 
Bureau of Reclamation. 

In the Brazos River Basin, as in the Colorado Basin, 
the major floods result from storms near the Balcones 
fault. The most disastrous flood on the main stream 
occurred in 1913, when 177 lives were lost and the 
property damage amounted to more than $3,000,000. 
This flood was exceeded in 1921 by one on the Little 
River, principal tributary of the Brazos. It caused 
164 deaths and damages amounting to nearly $13,-
000,000. 

About 1,000,000 acres of fertile and highly produc
tive bottom land along the main river and the tribu
taries below Waco are subject to overflow. A much 
higher state of cultivation of the lands could be at
tained if, adequate protective works were provided. 

The Corps of Engineers concluded, as the result of 
a preliminary examination of the river, that adequate 
flood-control works should include six storage reser· 
voirs above Waco and levees below the city. 

The Brazos River Conservation and Reclamation Dis
trict is studying a comprehensive system of flood con
trol. The system will conserve water for various uses 
in the entire hasin. In the preliminary report of the 
district, a plan is proposed which contemplates the 
construction of 13 reservoirs controlling approxi
mately three-fourths of the watershed area on the 
river. The first storage unit of the proposed system, 
the Possum-Kingdom Reservoir, situated on the main 
stream above Waco, is being investigated by the Corps 
of Engineers. It is indicated that flood flows several 
times greater than any of record may be expected 
from the area tributary to the proposed dam. A pre
liminary examination and report on the Leon River, 
principal tributary of the Little River, also will be 
made. 

In view of recent storms and floods in Texas, a 
larger amount of the capacity of the reservoirs than 
previously estimated may be required for flood-control 
purposes. The installation of hydroelectric plants at 
the flood-control reservoirs and the construction of 
dams primarily for the generation of power should be 
contingent upon cost and market for the power. The 
flood-control reservoirs should have sufficient capacity 
to permit some carry-over storage to relieve occasional 
severe shortages of water for irrigation. 

Irrigation in the Colorado and Brazos River Basins 
below the Caprock and above the 25-inch annual rain
fall line is dependent upon the control of the water 
supplies to supplement deficient precipitation. About 
36000 acres of land are now irrigated. The Upper , 
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Colorado River Authority, created by State legislative 
act, proposes a project to irrigate 50,000 acres of land 
in the vicinity of Tennyson. There is a definite need 
for such a project in this territory, but the size of the 
area to be served would not justify the complete cost. 

The Corps of Engineers has been authorized to make 
a study of flood contr~l on the Colorado above the 
Coke-Runnels County line. This should be supple
mented by a general study of irrigation and municipal 
supplies in this area. 

In the south high plain area above the Caprock the 
surface run-off is small, but water supplies. can be ob
tained from underground sources, generally at a depth 
of from 50 to 200 feet. Water is pumped for irriga
tion principally in the vicinity of Lubbock. The 
amount of underground water is not definitely known, 
but preliminary studies have been made of the area by 
the United States Geological Survey. In some places 
the water contains damaging quantities of flourine. 
Since development of the underground water to the 
limit of feasibility for municipal and irrigation uses 
will become important, such studies of this area should 
he continued. The most serious municipal water-sup
ply problem at present is that of Big Springs. A 
number of other water-supply projects and sewer sys
tems in the two basins are recommended for construc
tion. There is need for water and sewer projects for 
a number of other municipalities in the area, but the 
projects proposed are too expensive and require re
study. 'Waco, formerly dependent upon artesian and 
well water, has been forced by deficiency in these sup
plies to develop a surface supply from a tributary of 
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t.he Brazos. Austin uses the Colorado River as its 
source of water supply, without storage. The water
supply systems of both these cities have suffered severe 
flood damage. 

Erosion is more serious in the canyon country of the 
two rivers than elsewhere in these basins, due to the 
torrential rains, the steep slopes, and other conditions 
prevailing there. The streams at times are heavily 
la:den with silt. A preliminary estimate made by the 
Corps of Engineers indicates an annual load of sus
pended silt in the Brazos River at Waco of about 19,-
000,000 tons. The Austin Reservoir, immediately 
above the city of Austin, has been silted practically 
full. Silt is a serious menace to the major flood-control 
reservoirs proposed for these basins. Some study is 
being made of the erosion and silt problem in the 
Brazos River Basin. This study should be expanded 
to include the Colorado River Basin. 

Navigation is possible only along the coast. The 
Navigation District of Brazoria County proposes the 
construction of concrete mat· revetments to take care 
of the sloughing of the banks of the river. 

The Colorado'deposits its silt in Matagordo Bay be
hind an island barrier and is gradually filling the bay. 
A pilot channel has been cut through a delta of recent 
formation and across the island, in the hope that the 
Colorado will empty directly into the Gulf. 

The'intracoastal canal has been completed to the 
west side of Galveston County. Its completion to 
Corpus Christi has been authorized by the Congress. 
In the construction of the project consideration should 
be given to preservation of wildlife habitat. 

Brazos Project List 

Remarks Mapi key 
no. 

Project \ Estimated cost \ 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

43 Brazos River, Tex.: Study of flood control by means of levees, also topographic mapping for the 
lower Brazos. 

11 Study to devise plans for flood control and irrigation through topographic surveys examination of 
reservoir sites, water supply studies, etc., in area between Caprock and the 2&-inch annual rainfall 
line in this basin. 

25 Temple, Tex.: Extension of mains and new storaga reservoir for water supply _____________________ _ 
23 Kosse, Tex.: Water supply from well; sewer system and sewage treatment plant __________________ _ 

(I)' Aspermont (4), Benjamin (3), Burleson (8), Calvert (24), Hempstead (36), Lexington (34), Soudan 
(2), Taylor (33), and Tehuacana (22), Tex.: Water supply and sewer systems. 

46 Freeport, Tex.: Concrete mat revetment __________________________________________________________ _ 
7 Palo Pinto County, Tex.: Possum Kingdom Dam for flood control and power ____________________ _ 
5 Hamlin, Tex.: Reservoir, additional filters and improvement at present filters _____________________ _ 
1 Muleshoe, Tex.: Sewer system ____________________________________________________________________ _ 

30 Round Rock, Tex.: Sewer system with sewage treatment plant ___________________________________ _ 

1 Map key number shown following oommunity name. 
NOTB.-Completion of intracoastal waterways is covered by project list under Nueces Basin. 

$175,000 

250,000 

65,000 
58,000 

230. 000 

44,000 
6,600,000 

145, 000 
32,000 

47,000 

Plans for study made. 

Corps of Engineers authorized to make examina
tion and report on part of this area in t·he Colorado 
River Basin. Estimated cost only approximate. 
Study to expand scope and area of preliminary 
examinations. 

Sketch plans made. 
Preliminary plans made. 
Preliminary plans made. 

Do. 
Amount needed to complete. 
Preliminary plans made. Requires further study. 
Preliminary plans made. System needed but cost 

excessive. Requires restudy. 
Do. 
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Mapi key 
DO. 

Brazos Project List-Continued 

Project I EstUnatod ~t I 
GROUP B-FOR DEFERRED CONSTRUCTJON 

$614,000 
00,000 

1,355,000 
2,382,000 
2, 143, 000 
2, 385,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

39 Lower Brazos River, Tex.: Levee construction and channel improvement for flood control ••••••••• $15, 594,000 

20 ~oo River :'d ¥ibut!lPes, ~ex.: Dams for flood control and power .•••••••••••..•...••••••..••.. 
46 pon Har or, ex.: xtonsion ol3().loot channel .............................................. .. 

30, 000,000 
9,000,000 

Colorado of Texas Project List 

Map I key 
no. 

Project \ Estimated~t \ 
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Remarks 

Preliminary plans made. Requires further study. 
Do. 

Under study. EstUnate of cost approximote. 
Do. 
Do. 
Do. 

Estimate of cost only approximate. Corps of En· 
gineers and Brazos River Conservation and Rae
lBJ?la~ion District are cooperating. 

Pr.~~ary report made. Studies under way. 
Preliminary plans made by Corpe of Engineers. 

Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

44 Matagordo and Wbarton Counties, Tex.: Topographic mapping and .tudy of levee design for flood 
control of the lower Colorado River. 

29 Marshall Ford, Tex.: Reservoir dam to be raised to provide extra capacity for flood control. power. 
and irrigation. 

g ~i~!~~1J~·'w'::.~:~P~=.:i!yJ't!: ~~h~ ::.~~~\'!'n~~~~:::::================ 
14 Hobbs and New Hobbs. N. Mex.: Sewer system and sewage-treatment plant .................... .. 

:~ ~~~n6i1":'~~W~~ro~f ~:r8';ili"ties·.;ndw .. t.ir.ooiitroiworkS::::=====:::::===:====:=:::==:::: 
1 Muleshoe, Tex.: Muleshoe wildfowl refuge: Housing facilities and water-control works ............ . 

16 Winters. Tex.: Dam, pumping equipment. and treatment plant for domestic water supply .... _ .. .. 
18 Bangs. Tex.: New lIltration galleries and pumps for water supply. and sanitary sewers and sewage-

treatment plant. 

$li5, 000 Plans made. 

S. 000. 000 

500,000 
105,000 
159,000 
13,000 
42,000 
33,000 
84,000 
31.000 

Plans practically complete. Cost given is lor next 
two years. Additional neaded to complete. 
$13,750,000. 

Preliminary plans made. 
Do. 
Do. 

Preliminary plans made. 
Plans completed. 

Do. 
Preliminary plans made. Requires restudy. 
Preliminary plans made. Reqwres restudy on 

account of excessive cost. 

GROUP B-FOR DEFERRED CONSTRUCTION 

17 Coleman, Tex .• central Colorado Authority project: 3 small reservoirs for domestic stock and 
irrigation use. 

12 Colorado. Tex.: Reservoir. lIltration plant. pipe line. and pumping station for water supply ...... .. 

37 Smithville. Tex.: Deep well. surface reservoir. o\evatad tank. and distribution system lor water 
supply. 

$567. 000 Preliminary plans made. 

184.000 

185.000 

Preliminary plans made. Requires restudy be
cause of excessive cost. 

Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

38 Lower Colorado River: I.evees and channel improvement for flood control ....................... .. 

15 Upper Colorado River Authority project near Tennyson. Tex.: Reservoirs and canals for irrigation. 

19 Brown County water improvement district project near Brownwood. Tex.: Outlet canal from 
reservoir for irrigation and domestic water supply. 

29 Travis County. Tex.: Marshall Ford Dam; generating equipment for power ...................... . 
31 Travis County. Tex.: Mount Bonnell Dam regulation reservoir. primarily for flood controL ..... .. 

31 Travis County. Tex.' Mount Bonnell power plant ............................................... .. 
28 Burnet County. Tex:: Granite Shoals Dam and power plant; reservoir used for flood control also .. . 

$3,200,000 

7.000.000 

1.000.000 

828,000 
1.560.000 

743, 000 
5.756, 000 

Preliminary examination being made by Corps of 
Engineers and U. S. Bureau of Reclamation. 

Preliminary plans and report made. Project 
needed but cost excessive. 

Preliminary plans made and project neadad but 
cost is eXC8SSive. 

Estimated cost only approximate. 
Preliminary studies made. EstUnated cost only 

approxlmote. 
Do. 
Do. 
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4. GUADALUPE 

The major problem of the Guadalupe and San An
tonio River Basins is that presented by floods the 
greatest of whic~ occurred in 1936. The repOrl by 
~he Corps of Engmeers on the Guadalupe River, made 
m 1935, should be revised and should be extended to 
include the San Antonio and Lavaca Basins. 

Underground waters are generally ample and water 
supply is a minor problem. 

General Description 
These drainage basins are in southeastern Texas 

extending from the Edwards Plateau to the Gulf of 
M.exico. They have an area of about 13,000 square 
miles. Included are the drainage basins of the Lavaca 
Guadalupe, and San Antonio Rivers and those of 
several minor streams. North of the Balcones escarp
ment, which is the southerly boundary of the Edwards 
Plateau, these rivers are typical mountain streams with 
headwaters at an altitude of about 1,700 feet. From 
the Balcones escarpment they descend through a rolling 
and prairie country for a distance of from 30 to 150 
miles. 

The population of the area is about 555 000 with , , 
30,000 on the Edwards Plateau where the density is 
less than 10 per square mile. Below the escarpment 
the density of population is about 50 per square mile. 
Half the population is urban. San Antonio the 
principal city, is the industrial, commercial, and trans
portation center of southern Texas. Oil and gas are 
produced in several counties. 

Quarries for production of crushed limestone are 
situated along the Balcones fault, and large gravel and 
sand plants are in operation at Victoria. Minor in
d~stries scattered through the basin are cotton giri
nmg, cottonseed oil extraction, cotton textiles, brick, 
hydrate of lime, ice, dairying, and flour milling. 

Agricultural and livestock products include raw 
wool and mohair from the Edwards Plateau, poultry 
and dairy products, raw cotton, pecans, corn, and beef 
cattle in the Coastal Plain section. The greater por
tion of the area of these basins is in farms. 

The line of 25-inch average annual rainfall crosses' 
the upper Guadalupe and San Antonio Valleys. Be
low the Edwards Plateau the San Antonio and Gaud
alupe Rivers receive large additional supplies from 
springs having their sources in the plateau. The flow 
of the San Marcos and New Braunfels Springs aver
ages 457 cubic feet per second, or enough to supply 
nearly one-third of the water consumption of New 

York City. San Antonio is supplied with water from 
~ells tapping the underground flow. This area is sub
Ject to great variation in total annual rainfall. On 
the Guada~upe River at New Braunfels the 39-year 
avera~e ramfall has been 30 inches, with a minimum 
of 13 mches and a maximum of 60 inches. Disastrous 
floods in 1936 indicate that previous estimates for flood 
control must be revised. 

Recommended Plan 
A flood-control study to evolve a complete plan for 

the area below the Balcones fault is recommended. 
The 1935 report of the Corps of Engineers presents a 
~lan ~or th~ development of the Guadalupe River and 
Its trIb~tar~es. for. flood control, hydroelectric power 
generatIOn, IrrIgatIOn, and navigation. Because of the 
unprecedented flood of 1936, further studies of the 
Guadalupe are under way, and similar studies of the 
San Antonio and Lavaca Rivers should be made. 
Rainfall records indicate that the 1936 flood was caused 
?y water which fell below the storage dams proposed 
m the plan of the Corps of Engineers. 

San Antonio has constructed a large flood detention 
reservoir a short distance above the city, but the busi
ness section is still subject to floods from areas below 
the reservoir. The Corps of Engineers has recom
mended storage reservoirs with a combined capacity 
of 401,000 acre-feet to cost $4,400,000. Average an
nual flood damages on the Guadalupe River alone are 
estimated at $190,000. The damage from the 1936 
floods greatly exceeded the average. Construction of 
the reservoirs recommended by the Corps of Engineers 
will save at least half of these damages, which com
bined with benefits to power and irrigation would 
justify their construction now. 

Power is produced by 23 hydroelectric plants with a 
total installed capacity of 21,800 kilowatts on the 
Guadalupe, Comal, and San Marcos Rivers. The cost 
of production of power by steam, using local oil and 
gas for fuel, is low and obviously ·a factor in further 
development of water power. Most of the hydroelec
tric energy is consumed within the area, chiefly at San 
Antonio. 

Future construction of seven hydroelectric plants 
between Gonzales and Victoria having a combined in
stalled capacity of 17,000 kilowatts, an increase of 70 
percent over the present installation, is considered in a 
report by the Corps of Engineers. 
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Water 8upply.-Most of the communities obtain 
their supplies of water from deep wells or springs. 
Numerous water-supply projects have been completed 
in these basins with Public Works Administration 
loans and grants and others are under consideration. 
Construction of a pipe line from the springs at Comal 
or New Braunfels to SPpply Corpus Christi and inter
mediate cities has been considered. 

Consideration also should be given to the problem 
of malaria resulting improper design and operation 
of various water projects. 

Irrigation in the area has been practiced since 1130, 
but repeatedly has been affected by the fact that the 

National Re8ource8 Oommittee 

rainfall is adequate for crop production in many 
years. 

The Corps of Engineers in its 308 report considers 
irrigation of 21,000 acres in Hays and Caldwell Coun
ties in the vicinity of Kyle. However, there appears 
to be no economic need for further irrigation projects 
at present. Rice is irrigated in this section of the 
Coastal Plain, though not on a large scale. 

The Intracoastal Oanal has been authorized from 
New Orleans to Corpus Christi, has been in operation 
as far as Galveston and Houston since 1935, and is 
.under construction west of Galveston. Traffic on the 
completed section is increasing rapidly. 

Guadalupe Project List 

Map/ key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study of the coordinated utilization of the water resources of the Guadalupe, San Antonio and 
2 B~~~:~i~l:e~sa~'A~~c:uc;::nf~:: ~::r,r~:~, A=tA~?d~~_~~!~~~~~~~ _________________________ _ 

~ ~~:d~;,i.~*:'~~~~~~~_~~_~~~_':'_~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::: 4 Rockport, Tex.: Migratory bird refuge. Improve existing facllities _______________________________ _ 

$100,000 Continuation of study made by Corps of Engineers. 

120, 000 Preliminary' plans made. 
54,000 Preliminary plans made. Requires restudy. 
38,000 Do. 
1i6, 000 Preliminary plans made. 

GROUP B-FOR DEFERRED CONSTRUCTION 

51 Rockport, Te.~.: Water supply system, sewer system, and sewage treatment Plant ________________ 1 $102, 000 I Preliminary plans made. Requires restudy be
cause of excessive cost. 



5. NUECES 

The Nueces River Basin needs works to conserve 
for irrigation the water now largely wasted in damag
ing floods. Designs should be prepared from the re
sults of investigations now under way, to control the 
floods and utilize the water. Several communities 
need new or ~proved water systems for water supply 
or ~w~ge ~posal. Along t~e coast an important 
naVIgatIon unprovement, the mtracoastal canal has 
been authorized by the Congress. , 

General Description 
The Nueces River and its tributaries drain an area in 

southe~ Texas roughly equal to that of Massachusetts, 
ConnectIcut, and Rhode Island, and discharge into the 
Gulf of Mexico at Corpus Christi, Tex. The basin as 
treated in this report includes also an area of coastal 
lowlands about half as large. With its longest tribu
tary the river is 350 miles in length. 

The headwaters are in the Edwards Plateau at a 
maximum altitude of 2,500 feet-a region of steep 
slopes with shallow soil and little cover. From the 
plateau the land drops in less than 40 miles to an alti
tude of 1,000 feet in the region of the Balcones fault 
and the outcrop of the Corrizo sandstone, a belt 25 to 
30 miles in width. Here much of the normal flow com
ing down the typical mountain streams from the Ed
wards Plateau seeps away, making it a problem to 
bring the water from possible reservoirs above the 
fuult down to irrigable land below without excessive 
seepage loss. 

The soils, in general, are thinner and relatively more 
drought resisting than the Blackland Prairie soil found 
in the, humid regions of the coastal plain. There is 
little alluvial soil. Only a small part of the area is 
in crop production, and of this only about half is irri
gated. The irrigated lands comprised about 38,000 
acres in 1930, lying inunediately below the Carrizo 
sandstone outcrop in the area commonly called the 
Winter Garden. The dry farming country near Corpus 
Christi produces vegetables and a large amount of 
cotton. Some citrus fruit is grown. 

The tlOtal popUlation of the Nueces drainage basin 
in 1930 was 250,000, an average density of 10 per 
square mile; about one-quarter was urban. Corpus 
Christi, a. deep-water port, is much the largest com
munity; its population was 28,000 in 1930, has grown 
rapidly, and is now estimated at 50,000. 

oJ production is of minor importance at present. 
There is a sulphur mine west of San Diego. An alkali 

pla~t ~as ~cently been put in operation at Corpus 
ChrIstI, taking advantage of the low cost of natural 
gas. The completion of the intracoastal canal from 
Gal~es.ton ~ay ,,:ill increase the importance of Corpus 
ChristI, which will then be the western terminus of the 
barge canals from the Mississippi River Valley and 
t.he Gulf coast. 
~he basin is in the subhumid zone; annual precipi

tatI~n ranges from 8 to 45 inches and averages about 
25 ~ches. Most of the rainfall occurs during the 
g:owmg. se.aso~ of. from 250 to 300 days. Farming 
WIthout IrrIgatIOn IS successful around Corpus Christi. 
Run-off ~ highly variable, some of the streams being 
dry at tImes. The average annual discharge of the 
Nueces River at Three Rivers is about 450,000 acre
feet; the mininIum annual flow is 5.4 percent of the 
maximum. Some of the most intense rains ever re
corded in Texas have centered over the headwaters of 
the Nueces Basin. Because of such storms and the 
steep and scantily covered slopes, flood crests are 
among the highest in the United States in proportion 
t.o the drainage area. 

Recommended Plan 

Flood control and irrigation.-The two major prob
lems of this basin are the control of floods and the 
conservation of water for irrigation. Neither of these 
related problems has yet been adequately studied. 
The Corps of Engineers has been authorized to make 
a preliminary examination of the flood problems of 
the basin. The Nueces River Authority, organized 
under Texas law, is also engaged in a preliminary 
study. On the foundation to be provided by these 
preliminary surveys it is recommended that a major 
study project be undertaken. 

This study should include topographic mapping of 
the overflowed area in the vicinity of Three Rivers 
and of other parts of the basin; survey and explora
tion of possible reservoir sites; installation of needed 
gaging stations; investigation of seepa."ae losses across 
the Balcones fault zone; studies of surface-water sup
ply and reservoir operation; and a continuation and 
expansion of the surveys of underground-water sup
plies now under way. The results of thi~ basin-wide 
study would determine the amount of water available, 
proper means for its control, the land to which it could 
be applied with maximum benefit, and the cost and 
nature of flood-control measures. A complete investi-
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Drainage Basin Problems and Programs 

gation of the major irrigation projects already pro
posed should be included. Full consideration should 
be given to proper coordination between flood control 
and irrigation. 

The magnitude of the flood-control problem may be . 
visualized by considering the greater of two floods 
that occurred in the basin in 1935. In June of that 
year there was a peak flow estimated at more than 
400,000 cubic feet per second from a drainage area of 
400 square miles. Depths of 31 feet at Cotulla and 44.7 
feet at Three Rivers were reached. The damage was 
estimated at about $10,000,000. 

The lower end of the basin, with its almost flat slopes 
and poor natural drainage, has experienced flood 
waters more than 20 miles in width, covering this 
agricultural land to an average depth of nearly 2 feet. 

There is more agricultural land adaptable to irriga
tion, under subtropical climatic conditions, than can 
be supplied by the water available. The marked varia
tions in annual stream flow and the prospect of seep-
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age losses in the Balcones fault and Carrizo sand zone 
have so far prevented the utilization of any great 
amount of the surface water for irrigation. About 
27,000 acres' in the Winter Garden region are irri
gated from wells; the average annual withdrawal of 
water, 20,000 acre-feet, equals the recharge rate. There 
is need for proper legislation to provide for admin
istration of the use of underground-water supplies. 

Four irrigation projects have been listed to await 
the results of the general study of the basin. 

Water supply for municipalities in this district is 
not an urgent problem. Most of the communities ob
tain their supply from underground sources. Corpus 
Christi, however, gets its supply from the Nueces 
River, impounding the water in Lake Corpus Christi. 
Improvements are proposed for the water-supply sys
tems of several smaller towns. These projects should 
be restudied to determine whether their costs are 
excessive. 

Nueces Project List 

Map/ key 
no. 

Project I Estimated coot I Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

11 Sabine River to Corpus Christi, Tex.: Intracoastal waterwaY8-___________________________________ _ 

9 Alice, Tex.: New we!] and improvements to water supply system ________________________________ __ 
1 Rocksprings, Tex.: Water supply system ________________________________________________________ __ 

(1) Devine (4) and Odem (10), Tex.: Sewer systems and sewage treatment pl8Dts ____________________ __ 
7 Carrizo Springs, Tex.: Deep well and extensions to water supply system __________________________ _ 

$3,900,000 

98,000 
26,000 
67,000 
46,000 

Authorized by Congress. Cost given is. lor next 
two years. Additional needed to complete, 
$1,000,000. 

Preliminary plans made. 
Do. 
Do. 
Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

8 San Diego, Tex.: Water supply system, sewer system and sewage treatment plant _________________ 1 
Study to provide pl8D for control and development of water resources throughout entire basin _______ oj 

$158, 000 Preliminary plans completed. Requires restudy 

500,000 ~~~ex:ton under way. (Controls 
design of 4 constroction projects in group C.) 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

6 La Salle and McMullen Counties, Tex.: Fowlerton project, irrigetion, reservoir, and canaL _________ _ 

3 Zavalla County Tex.: No.2 project, irrigation, reservoirs and lined canal ________________________ _ 
6 La Salle County Tex.: Cotulla project, irrigation, reservoir and canal systelI!---------------------
2 Uvalde County, 'Tex.: Shut-In project, Frio River, irrigation, reservoir and lined canal ___________ _ 

$2, 000, 000 Preliminary plans completed. Should await result 
of study project. 

S. 000, 000 Do. 
6, 800. 000 Do. 
3, 000, 000 Do. 

I Map key number shown following community name. 



6. LOWER RIO GRANDE·PECOS 

The prime necessity so far as the lower Rio Grande
Pecos Basin is concerned is a treaty with Mexico cov
ering the division arid control of the waters of the 
Rio Grande below Fort Quitman and providing for 
the construction and operation of reservoirs on the 
main stream where it forms the international boundary. 

Despite the fact that an average of about 4,000,000 
acre-feet of unused flood waters flow annually from the 
Rio Grande into the Gulf of Mexico, Texas irrigators 
who are dependent on the stream for a livelihood suffer 
severe losses because at low flow the supply of water 
is insufficient for their needs. A survey of actual and 
potential water requirements on the Texas side of the 
Rio Grande must precede treaty negotiations, and by 
treaty alone can the difficulties of the basin be solved. 

A problem more or less similar exists on the Pecos 
River, an interstate stream, the waters of which are 
being used, not without friction j in both New Mexico 
and Texas. Negotiation of an interstate compact 
covering this stream is in progress. It should be com
pleted expeditiously so that use of the waters of the 
Pecos may be stabilized and the maximum benefit 
obtained. 

Water supply for irrigation and domestic use pre
sents other problems. Studies of soil erosion in the 
upper Pecos Basin and of underground water resources 
are needed. 

General Description 

The Rio Grande, the boundary for 1,300 miles be
tween the United States and Mexico, drains an area 
below Fort Quitman nearly as large as California. 
More than half of this area is in Mexico. About 70 
percent of the water in the lower Rio Grande origi
nates south of the boundary. The Pecos River, the 
largest northern tributary of the Rio Grande, drains 
an area about equal to'that of Kentucky. 

The Pecos River and its chief tributaries rise in 
mountainous National Forest areas in New Mexico. 
Altitudes of 11,000 feet are reached. The irrigated 
valley floor lies at an altitude of 2,500 to 3,500 feet. 
It is broad, treeless, and semiarid. The Rio Grande 
from Fort Quitman, which divides the upper and 
lower Rio Grande Basins, to Del Rio; the Pecos from 
Sheffield to its junction with the Rio Grande below 
Langtry; and the Devils River from Ozona to its 
junction with the Rio Grande above Del Rio, all flow 
through rough canyon country. From Fort Quitman 
to its junction with the Pecos near Langtry, the Rio 
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Grande flows in a big bend around the Davis Moun
tains of Texas. From Del Rio, at an altitude of 950 
feet, to Penitas, which lies 800 feet lower, the Rio 
Grande traverses nearly 400 miles of rough, broken 
,country. The lower Rio Grande Valley, as opposed 
t.o the lower basin as here defined, extends from Pen
itas to the Gulf of Mexico, a distance of 195 miles by 
the river but only 70 miles in a straight line. 

The present population of the lower Rio Grande
Pecos area in the United States is more than 450,000, 
of which 200,000 are urban. About 250,000 live in the 
lower Rio Grande Valley. It is estimated that by 1950 
the population of this basin will increase one-third 
and that two-thirds of the population will be in the 
lower valley. 

The entire lower Rio Grande-Pecos River Basin is 
semiarid. The rainfall ranges from less than 10 inches 
in the upper section to about 25 inches annually near 
the Gulf of Mexico. With the exception of a com
paratively small area near the Gulf, all the cultivated 
agriculture is the result of irrigatJ.on. The dry farm
ing practiced in the region of the Gulf consists of 
cotton raising and the production of winter vegetables 
and citrus fruits. In the vast area where dry farming 
is not practicable and where insufficient water is avail
able for irrigation, encompassing all the central part 
of the basin, stock raising is the chief industry. 

Other than agriculture, the chief industries of the 
basin are the production of minerals and oil. 

Although the Pecos River is dry for months each 
year, it may also have disastrous floods. The normal 
flow of the river and its tributaries disappears from 
place to place in river bed sands, reappearing in part 
farther down the stream. 

Because of shoaling, due to the heavy silt burden of 
both the Pecos and Rio Grande, navigation is no longer 
practicable. At times the entire flow reaching the 
lower valley is used for irrigation, and there is need 
for more water. At other times, when the river is in 
flood, not only the main channel but also two flood
ways on the Texas side of the river and overflow lands 
on the Mexican side carry water to the Gulf. 

More than 100,000 acres are irrigated in the Pecos 
Valley, with about 70,000 acres of the total in New 
Mexico. Wells provide water for half this land. The 
largest irrigated areas are the Carlsbad, San Solomon, 
Comanche, and Roswell projects, the last named of 
which is irrigated from artesian wells. The Pecos 
Valley supports 120,000 people, principally cI'ustered 
where irrigation water is obtained. 
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In the lower Rio Grande Valley, of 1,000,000 acres 
available for use on the Texas side of the river, 400,000 
acres now are irrigated and about 200,000 acres are dry 
farmed. The crops produced by irrigation in the 
lower Rio Grande-Pecos River Basin are of wide 
variety, with cotton, winter vegetables, citrus fruit!!, 
and alfalfa the leaders. 

While the concern here is with the part of the basin 
within the United States, that which lies in Mexico 
cannot be ignored. There is sufficient arable land on 
either side of the river to require in its development 
by irrigation all the waters of the stream. Construc
tion of large-scale irrigation projects on the Mexican 
side has proceeded less rapidly than in Texas, but is 
now increasing. Three important tributaries enter 
the lower Rio Grande from the Mexican side; addi
tional development on them will aggravate the situa
tion in Texas. 

Recommended Plan 
Control of the Rio Grande and diversion of water 

from it are complicated by the fact that from El Paso 
to the Gulf the river is the international boundary, 
making allocation of water a treaty matter. Construc
tion of dams on the Rio Grande for storage and 
diversion would enable areas now developed to ob
tain water at less cost than at present, and to have 
a reliable supply. It also would provide surplus 
water for expansion of the irrigated area. As a pre
liminary step to treaty negotiation a survey should be 
made of the actual and potential water requirements 
on the Texas side of the Rio Grande to determine, 
among other things, the size of the dams and reservoirs 
that should be constructed. 

Soil erosion has become a major problem in the 
Pecos River Valley. A study of erosion control in 
this region to devise means for reducing serious soil 
losses should be undertaken. Plans are ready for an 
erosion-control project to conserve Government land 
within the Fort Stanton boundaries. 
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Irrigation needs of the lower valley can be met by 
constructing three reservoirs, two above and one be .. 
low Laredo. The generation of a substantial amount 
of hydroelectric power also will be made possible by 
these dams, which have been proposed by the Inter
national Boundary Commission. 

The basin of Lake McMillan on the Pecos River, 
which has been the main source of water supply for 
the Carlsbad irrigation project, has been silted and is 
leaky, making necessary the construction of the Ala
magordo Dam. The completion of this project, in
cluding the lining of canals to reduce seepage losses, 
is recommended. 

Municipal water 8upplies in the lower Rio Grande 
Valley come from the river itself, usually by way of 
some irrigation canal. In the Pecos Valley municipal 
supplies are obtained largely from wells and springs. 
There are no municipal water problems of basin-wide 
significance. There is need for improvement of water
works for the towns of Rankin and Barstow, in Texas. 

A study of underground water resources of the Pecos 
River Basin should be made to determine their extent 
and quality and to supply the basic data necessary for 
their proper development. 

Pollution.-Sewage disposal facilities are lacking in 
about half the communities of the basin. Plans are 
being prepared which provide for a sanitary sewer sys
tem and disposal plant for the town of Wink, Tex., 
and replacement of the old systems in the towns of 
Santa Rosa and Fort Sumner, in New Mexico. 

Consideration also should be given to the problem 
of rruilaJria resulting from improper design and opera
tion of various water projects. 

Flood control.-Through an informal agreement 
with Mexico for flood control in the Rio Grande Delta, 
each nation is constructing flood works within its terri
tory in accordance with a joint plan. Completion of 
the levees and floodways along the Rio Grande above 
Brownsville is essential to protect the large invest
ment in the delta area on the Texas side. 
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Lower Rio Grande--Pecos Project List 

Remarks M·pl key 
no. 

Project \ Estim.ted cost \ 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

12 Study of w.ter uses and water supply in Texas along the Lower Rio Grande below Fort Quitman •••• 

14 Study of the lower v.lley or the Rio Grande to form basis ror design of needed drainege system, 
including topographic mapping and water table and seepage investigation. 

Study to determine the interstate phases of the Pecos River .nd the f.cts in regard to the w.ter sup
ply and uses which will form &. basis for the compact negotiations between New Mexico and Texas. 

15 Lower Rio Grande Valley, Tex.: Flood control by levees .nd lIoodw.ys .......•.....•....•.•........ 

Fort Sumner, N. Mex.: AI.mogordo Dam on P.cos River 15 miles .bove Fort Sumner to repl.ce 
capacity or L.ke McMiII.n depl.ted by silt. Liuing or irrigation canals to prevent seepege losses. 

8 Rankin, Tex.: Improvements to water supply system. ____________________________________________ _ 
Santa Rosa, N. Mex.: R.pl.cement or old sewer syst.m .....•••.••••••................•............ 
Fort Sumn.r, N. M ••. : Replacement or old sewer system ..••.•.....•...•.............•.........•.. 

10 Sonora, Tex.: 'Water-supply system _____________________________________________________ . _________ _ 
6 Wink. T.x.: Sewer system and sew8j!e-tre.tment pl.nt ..•...••••..••..........................•••• 

17 Port Isab.I, Tex.: Water supply, purillcation plant, and .xtension or m.inL ..............•...••••• 

$200,000 Factual d.ta now in h.nd should b. supplem.nted 
and extended in cooperation with State of Texas. 

75, 000 Prelimioary plans for study compl.ted. 

75, 000 Estim.t.d cost .pproxim.te. 

3,290,000 

400.000 

40,000 
35,000 
60,000 
93,000 
51,000 
75,000 

Levees .nd lIood w.ys more than half compl.ted. 
Amount needed to complete. 

Under construction. Cost given is for next two 
years. Additional needed to complete $200,000. 

Preliminary plans made. 
Plans being prep.red. 

Do. 
Prelimin.ry pl.ns m.d •. 
Preliminary plans in preparation. 
Preliminary pians m.de. 

GROUP B-FOR DEFERRED CONSTRUCTION 

300, 000 I PI.ns completed. 
$51,000 Pr.liminary plans m.de. Requires restudy. 

96428-87--111 
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1. COLORADO 

The Colorado River Basin, semiarid to very arid, 
includes parts of sev~l western States and a small 
area in Mexico. The :problem of, devising a compre
hensive plan for use of the waters of the Colorado 
River is complicated because the aridity of the region 
through which it flows gives these waters a special 
significance and because the Colorado is both an inter
state and an international stream. 

Almost all the agriculture of the basin, which in 
area comprises about one-thirteenth of the United 
States, is dependent upon irrigation from the river or 
its tributaries. Likewise the urban centers are de
pendent on its waters. In addition, water is diverted 
from the Colorado Basin into other basins for irri
gation and domestic supply. 

Conservation of the waters of the Colorado River 
system is most important. In the negotiation of the 
Colorado River compact, approved by six of the seven 
States, a start was made toward settlement of conflict
ing water claims and contests between States and be
tween smaller subdivisions. A treaty with Mexico and 
additional interstate agreements must precede final set
tlement of controversies and full utilization of the 
rIver. 

An extensive system of storage reservoirs will be re
quired before the ultimate development can be obtained. 
The key dam and the key reservoir have been com
pleted, however, with the construction of Boulder Dam 
and the creation of Lake Mead. 

General Description 

Included ill the drainage basin of the Colorado 
River and its tributaries are the southwestern corner 
of Wyoming, the western portion of Colorado, the 
eastern half and southwestern corner of Utah, a strip 
of New Mexico along its western boundary, virtually 
all of Arizona, a narrow strip of southern Nevada, a 
small area in California along the Arizona and Mexi
can boundaries, and about 2,000 square miles in Mexico 
north of the Gulf of California. The Imperial Valley 
in southern California, for the purposes of this study, 
has been included as a part of the Colorado River 
Basin, although the valley drains into the Salton Sea, 
a closed basin. The Colorado River Basin contains 
245,000 square miles in the United States. 

A rugged mountainous plateau between 5,000 and 
8,000 feet in altitude comprises the northern portion of 
the basin lying between the crests of the Rocky Moun
tains on the north and east, and those of the 'Vasatch 
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Mountains and lmver ranges on the west. Hundreds 
of peaks more than 13,000 feet in altitude and nearly 
two score exceeding 14,000 feet rise in these mountain 
chains. The southern portion of the basin generally 
is rugged with occasional level valleys and plateaus. 
It is· extremely arid. Stupendous canyons have been 
cut by the main river and its tributaries and, although 
they have retarded local development in various ways, 
they afford many fine possibilities for storing water. 
The principal gorge of the Colorado is the world
famed Grand Canyon. The river has built a great 
delta, which extends entirely across the Gulf of Cali
fornia, cutting off the upper end to form the Imperial 
Valley. 

Forests of spruce, fir, aspen, yellow pine, oak brush, 
pinon, and cedar cover part of the basin lying at alti
tudes between 7,000 and 11,000 feet. Below 7,000 feet 
are found typical desert plants--sagebrush, manzanita, 
greasewood, and cactus. 

Precipitation varies in the basin from 3 to 35 inches 
annually depending principally on the altitude, with 
nearly all the habitable lands at the arid levels and 
only the high mountains humid. Most of the rain and 
snow is received in the winter and the growing season 
is dry. Temperatures range from 35 0 below zero to 
1300 above. 

The annual flow of the Colorado and its tributaries 
has varied from a recorded minimum of 4,000,000 to a 
maximum of 26,000,000 acre-feet. Principal tribu-· 
taries are the Green, Gunnison, Dolores, San Juan, 
Little Colorado, Virgin, Williams, and Gila Rivers. 

The population of the basin is approximately 
774,000 with 225,000 living in cities. Its principal 
communities, most of which are small, are: Gallup and 
Silver City, N. Mex.; Durango, Montrose, and 
Grand Junction, Colo.; Green River, 'Vyo.; Moab and 
St. George, Utah; Phoenix, Flagstaff, Tucson, King
man, and Yuma, Ariz.; Pioche and Las Vegas, Nev.; 
and Needles, Blythe, and EI Centro, Calif. Farming 
by irrigation, stock raising, and mining are the princi
pal industries. At present 2,609,000 acres are under 
irrigation in the basin within the United States. The 
extent to which this acreage may be increased is un
certain, but it probably cannot be more than doubled. 

Recommended Plan 
Distribution and maximum use of the waters of the 

basin require construction of a series of reservoirs, 
principally for domestic and irrigation water require-
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ments. :Most of these reservoirs would, however de-' 
velop hydroelectric power, improve sanitation and rec
reational facilities, and provide wildlife refuges. 
Deposition of silt, particUlarly in the lower reaches, 
will slowly rob these reservoirs of their useful storao-e 

. 0 
capaCIty. 

Other problems, attendant on the use of water for 
irrigation, include the increase of alkalinity of return 
How waters, SUbjugation of desert soils entirely lack
mg in humus, !md the problem of increasing the 
efficiency of present irrigation practices. 

In addition, as already noted, there are problems 
relating to conHicts between States, conHicts between 
localities within the States, and an international prob
lem. Moreover, there is a controversy with respect to 
the pooling of rights from water storage and stream 
regulation. The conHicts between States can be elim
inated by interstate compacts. One of the more 
pressing needs is for basic data upon which these com
pacts can be founded. 

A long first step was taken toward removal of these 
artificial barriers in the way of utilization of the 
waters of the Colorado River when the Colorado River 
compact was signed by six of the basin States, Arizona 
alone dissenting. Negotiated with Federal authoriza
tion, the compact has determined the general allocation 
of the water supply as between the upper and lower 
States of the basin, with the dividing point on the river 
at Lees Ferry in Arizona, close to the Utah-Arizona 
boundary. 

Two provisions in the compact are of particular 
importance. First, out of the normal annual How of 
the Colorado River system, 7,500,000 acre-feet are ap
portioned to the upper basin States and 8,500,000 to 
the lower basin States. To compensate for annual 
variations, the upper basin States shall not deplete the 
Howat Lees Ferry below a yield of 75,000,000 acre
feet in any successive 10-year period. Second, any 
apportionment to Mexico established by treaty shall be 
supplied from surplus waters, but in the event this 
supply is insufficient, the deficiency shall be made up 
equally by the upper basin and the lower basin. 

The Boulder Canyon Project Act, enacted in 1928, 
authorized construction of Boulder Dam and the 
All-American Canal, the latter to serve the Imperial 
Valley. It also authorized the States of California, 
Arizona, and Nevada to enter into an agreement to 
divide the waters allocated to the lower basin on the 
basis of 4,400,000 acre-feet to California, 2,800,000 acre
feet to Arizona, and 300,000 acre-feet to Nevada. 
These three States have not reached an agreement, al
though California has accepted its allotment of 
4400000 acre-feet by an act of the State legislature. , , . 

No treaty has been made with Mexico concermng 
division of the waters of the Colorado River. Mexico 
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contributes virtually none of the water in tlie river. 
However, about 200,000 acres are irrigated there from 
the river. This acreage could be expanded by more 
than 600,000 acres. Now that the river has been reo-u
lated a reliable supply of water is enterino- Mexico. 
This supply will be available at least until :dditional 
use is made under the Colorado River compact of the 
waters of the stream within the United States. 

The Boulder Oanyon project is the major develop
ment within the basin. This project is composed of 
Boulder Dam and power plant in Black Canyon about 
25 miles southeast of Las Vegas, Nev., and of the All
American Canal. The All-American Canal, with the 
Imperial diversion dam and desilting works, will serve 
the Imperial Valley by replacing its present main 
canal which loops through Mexico for 50 miles. It 
also will serve the Coachella Valley, and the Yuma and 
Gila Federal reclamation projects. Boulder Dam, 
which rises 726 feet from base to crest, created Lake 
Mead, a reservoir with a capacity of 30,500,000 acre
feet. Portions of the storage are used for regulation 
of the river to improve irrigation and domestic water 
supplies, for control of Hoods, for silt storage, and for 
hydroelectric power generation. The power plant will 
have an ultimate installed capacity of 1,835,000 horse
power, and an initial capacity of 500,000 horsepower. 
The first unit went into service in October 1936. Con
tracts have been made under which the power is sold at 
rates which in 50 years will repay the cost of the dam 
and power plant with 4-percent interest; make substan
tial payments to Arizona and Nevada; and provide a 
fund of $65,000,000 for further construction on the 
Colorado River. 

The Boulder Canyon project, now nearing comple
tion, should be finished in conformity with the .present 
program. 

The regulation of the lower river by Boulder Dam 
has made it possible to undertake other projects, 
among them the aqueduct of the metropolitan water 
district in southern California, estimated to cost $220,-
000,000, by which 1,100,000 acre-feet of water a year 
will be diverted to Los Angeles and 12 other cities of 
the coastal plain. . 

Reservoirs proposed for construction in the plan for 
the basin include those on the San Juan and Little 
Colorado Rivers for the primary purpose of storing 
silt. Firm power output at Boulder Dam can be in
creased materially by constructing upstream reser
voirs which also may be used for flood control, .power, 
and silt storage. 'Vhen power demands require the 
release from Lake Mead of quantities of water in ex
cess of the demands for irrigation, Bullshead Reser
voir, below Boulder Dam, can be built with a capacity 
of 1,500,000 acre-feet for re-regulation of water re
leased for power, holding the water until it is required 
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for irrigation. The usable storage capacity of 200,000 
acre-feet at Parker Dam (the next structure below 
Bullshead and now under construction) will be used 
for the same purpose, and also to control floods from 
the Williams River. 

DOme8tic water supply is of first importance in the 
uses of water in the basin. Most of the cities and 
towns in the region obtain water from the river or its 
tributaries and many cities in the lower basin possess 
complete desilting and treating works. 

Southern California's coastal plain has exhausted 
other sources of domestic water supply and shortly 
will have a supply from the Colorado River for fu
ture growth. Denver, Colo., obtains a part of its 
water sup.ply from the Colorado Basin and plans to 
obtain an additional amount. Salt Lake City, Utah, 
contemplates diverting water from the Colorado to 
supplement its present supply. 

Irrigation is of major importance, following the 
requirements for domestic use. Because of the wide 
variation of flow in the Colorado and its tributaries, 
storage generally will have to be provided for irri
gation projects in the basin. Major existing develop
ments include the Imperial Valley, where about 
500,000 acres are irrigated; the Yuma project in Ari
zona and California, 110,000 acres; Salt River project 
in Arizona, and other Gila Valley developments, 450,-
000 acres; Grand Valley and Uncompahgre projects 
in Colorado. Construction to provide supplemental 
storage for several of these areas now is in progress. 
In addition, one large new irrigation project is under 
construction, the Gila project in Arizona near Yuma, 
the first unit of which will contain about 150,000 acres. 

Exportation of water from the basin for irrigation 
has been completed for lands near Provo, Utah, and 
for some lands on the eastern slope in Colorado. Other 
diversions are being investigated and one near Ephraim, 
Utah, is under construction. At present approximately 
200,000 acre-feet are exported annually into adjacent 
watersheds for irrigation and domestic supply. 

The volume of water exported annually may reach 
several million acre-feet. Each diversion project 
should be investigated thoroughly in the light of its 
economic feasibility. The fact that diversions from 
the Colorado River reduce, in proportion to their 
magnitude, the ultimate possible development within 
its basin has regional and national significance. 

Drainage is necessary soon or later on all irriga
tion projects, and in parts of this basin it is difficult 
because of the uneven surface of the underlying bed
rock or the fine texture of the soils. Another problem 
is introduced where drainage water is used and reused 
several times for irrigation. Alkaline salts are dis
solved by the water with each usage until the water 
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becomes unfit for further irrigation. Adequate drain
age and proper methods of irrigation constitute the 
only solution for this problem. Plans for all new 
irrigation systems should include provision for drain
age of the lands. 

Flood control is no longer a serious problem in the 
basin below Boulder Dam, which has relieved the Im
perial Valley from the constant threat of destruction 
by inundation from the river. Flashy floods on the 
lower reaches of the Gila River and along the San 
Juan and Little Colorado Rivers have caused con
siderable local damage. Protection along these rivers 
can be given only at undue expense. 

Hydroelectric powe'" development has not been ex
tensive, the greatest aggregation of power in the basin 
being at Boulder Dam where units developing approxi
mately 500,000 horsepower are installed. Elsewhere in 
the basin the total installed capacity is about 175,000 
horsepower, of which 125,000 is in the Salt River Val
ley near Phoenix. Many excellent sites for power 
plants are available along the Colorado River and its 
principal tributaries, but at the present time few, if 
any, are being contemplated for development. 

Pollution of the basin streams from domestic sewage 
and industrial wastes is not a serious problem, although 
several cities that now dump their sewage into the 
streams should provide partial treatment. Mine and 
smelter wastes pollute streams in certain sections, and 
steps should be taken to abate these nuisances. 

In some localities the dissolved solids in the streams 
have been increased to harmful proportions by the re
use of drainage and return waters from irrigation. 
This condition will be aggravated as irrigation ex
pands. An economic limit exists beyond which this 
practice of reusing water cannot be carried safely. 

Dissolved solids carried to the Gulf of California by 
the river amount to about 12,000,000 tons per year. 
These solids average about 1,200 parts per million dur
ing the low-water period and about 300 during flood 
periods. A high percentage is alkaline salts, detri
mental to the use of water for irrigation and domestic 
purposes. Before construction of Boulder Dam the 
waters of the lower Colorado River were becoming in
creasingly alkaline as the proportion of return waters 
from upstream irrigation increased. However, since 
storaO'e in Lake Mead began in 1935, the mixing of 
wate~ has materially reduced the alkalinity. As up
stream irrigation expands, the alkaline concentrations 
in the lower basin may be expected to increase. 

The silt load of the lower Colorado and its tribu
taries constitutes a real menace to development in the 
lower basin States. Before Boulder Dam was built the 
river annually deposited an average of 200,000,000 tons, 
or more than 100,000 acre-feet, of silt in the delta. 



COLORADO 
LOWER SECTION 

I'CALE OF MILES 
40 60 

1036 

N 

\ 

.......... 

C A 

.480 

LEGEND 
Citie!ll ________________ ® 

ExVitillgProjectaofMojorSigni6amce ____ __ ••• 11 

WD ... Supply _____________ • 

Pollution CoulzOl _____________ • 

Irrigation Ca.nal -- -- ________ I 

Irrigation Project -- ------ -- -- ~CD 

Dnm Rlld Reservoir: 
I. Irrigation; F, Flood Omuol; P, Power ---- t:D 

Power Plant -.- ____________ III 

A .... Study, 
Sub-letter Dt'lIote9 Purpose; e,. El'OI'Iiollj f, Flood Control; 
i,lnigatiOIl; w.Water RelJOurce8 ______ ® 

LoroI Study, 
r. Flood Control; i. Irrigntion; p. Power -- -- -iliJ 

Droinl1ge Brurin Boundary -- -- - _____ V"t 
Yap Key N"umber.llShown 011 Project I.m ______ 10 

ProjE\('~. JmmPtlillte Jln'e:tigntif)1l or C,)n~tnH'ti(l1l ShowlI ill ~I 

Basin Wide Study, Consumptive U~ of Water 

If,ruIin Wide Study. Origin and Allevintioll of Sill Mt'URCe 

.. 

. 1 
@I 

__ --J 
o 

NATIONAL RESOURCES COMMJ1"\'EE 
WATER RESO{lRCES CO:ll:llITTEF. 

.DRAINAClE BASIN STI'DY 



Drainage Basin Problems and Programs 481 
The lower basin is arid, as already noted, and has 

scanty vegetal cover. Rains, often of cloudburst in
tensity, bring tremendous quantities of mud and 
debris into the river. The spring flows from melting 
snows in the mountains of the upper basin also bring 
moderate loads of silt. The plateau region drained by 
the Virgin, Little Colorado, and San Juan Rivers, 
comprising some 65,000 square miles, contributes only 
10 percent of the water but fully 75 percent of the silt 
of the Colorado. 

Where erosion is serious, terracing, the building of 
debris basins and protection works to prevent caving 
of banks, and similar measures will give temporary 
relief. In certain localities natural erosional forces 
have been aggravated by overgrazing, cultivation, ex
cavation for roads and ditches, and careless cutting of 
timber. In these areas and in many others additional 
vegetal cover is needed. 

Silt increases the cost of maintaining irrigation 
canals, but it is a greater menace to reservoirs. No 
adequate remedy has been found for the silt problem, 
and a special study of it is recommended. 

Recreation is an important phase of the utilization 
of the Colorado River. The basin contains a number 
of national parks and monuments, some of them un
exceeded in magnificence and appeal. Lake Mead 
with its sheer canyon walls is already popular with 
vacationists and tourists. 

Colorado Project List 

Map I key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

43 Boulder Canyon Dam, Arizona·Nevada ... _________ .. ______________________________________________ _ 

86 All·American Canal, Calil., including Coachella main canaL _____________________________________ _ 

49 Salt River irrigation project, Ariz.: Bartlett storage dam on Verde River and canal improv.ments ___ _ 

$4,000,000 

3,000,000 

1,200,000 

Dam is finished. Cost given is for next 2 years. 
Additional needed to complete pow.r plant, 
$2,740,000. 

Under construction. Cost given is for next 2 years. 
.Additional needed to complete, $8,500,000. 

Under construction. Cost given is for next 2 years. 
Additional needed to complete, $494,000. . 

23 San P.t. County, Utah: Div.rsion tunn.1 to div.rt Cottonwood Creek from Colorado Basin to _______________ _ This project with its e.c;timated cost is listed among 
the Great Basin (Great Salt Lake) projects. 

'Z1 G~~~i;~~~hC~f~~~~i~~ ~~!~~·~:.:t~~.;:o;I~~i~~~~~~:-----.-- _________ ••• ___ ._.____ ____ _ _ ____ _ _ __ 12,000 
31 Durango, Colo.: Partial sewage treatment plant____________________________________________________ 50,000 

Plans completed. 
Do. 

15 Yampa
6 

Colo.: Filter plant and replacement of old pip._. __________ •••• ____ ._______________________ ~,ggg 

g !~~~f~~~!;;~!lg!:dfJ;f~~;~~~~~~:~j~~i~~:i~~:~I~ii:~~~~I~~:~;~:~i:ii:~i~~~:~~: 1*~ 5 
Surveys and detail plans completed. 
Detailed plans completed. 

Juan Vall.y. 
35 Cortez, Colo.: Wat.rworks improv.m.nts ______________ • __ •• __ •••• ________ ••• _______ -- ___________ _ 
55 Mesa, Ariz.: Water mains. _______________________________________________________________________ _ 
5 Lyman irrigation project, Uinta County, Wyo.: Res.rvoir for suppl.m.ntal supply _______________ _ 

54 

Silt study, COlorado River drainage ar.a: Study of origin of silt and all.viation of silt menace in 

U~~nCOlorado Riv.r: Continuing investigations surv.ys and land classillcation, as contemplated 
in sec. 15 of the Bould.r Canyon Act. 

Research: Consumptive use of water in Colorado River B~in-------------------------.---------;--
Roosevelt irrigation district, Maricopa County, Ariz.: Lming canals, flumes, and sptllways With 

gunite. 20 Crest.d Butte, Colo.: Storage r.servoir ___________________________________ --- _____________________ _ 
50 Wick.nburg, Ariz.: Pipelines and sewage treatm.nt plant _______________________ .- ______ . _____ .- ____ _ 
64 Papago Indian domestic and stock water development, Pinal and Pima Counties, ArIZ.: Smk 8 

wells, install pumps and improve irriga.tion structures. 
17 Breck.nridg., Colo.: Storage reservoir and supply syst.m _________________________________________ _ 
36 Montezuma irrigation project, Montezuma Connty, Colo.: Diversion by present tunnel from 

52 

61 

58 
71 
69 

c~~i~~~~:~~~~';,!~~:~yg~·;:~j.~: s~rJ'.7.ion dam, irrigation canals and pumping unit ___ _ 

Vird.n Dam, Grant County, N. M.x.: Div.rsion dam to supplement supply for irrigation in New 
Mexico and Arizona. .. 

San Carlos Indian irrigation p~oject, Gila County. Ar!z.: C~all~p~ove~ents--------------------
San Xavier, Pima County, ArIZ.: Wells, pumps'!IDd l~rlgatlO;I1 dlstrl~utlO~ syst~---------------
Lower Gila irrigation project, Yuma County, ArIZ.: FIrst unit of proJect, mcludmg Parker power 

plant. Pumping from main canal to irrigate 150,000 acres. 

Green Riv.r and Bear River southwest Wyoming and north Utah: Study of diversion from Green 
River in Colorado Basin to'supplement supply for irrigation along Bear River in the Gr~~ BB;Sm. 

6 Tri-State investigations on Green River in Wyoming, Utah, and Colorado: Study for IrrlgatlOn, 
power, and fiood control, prior to creation of Ladore g~me preserve.. d 

Aspen, Breckenridge, Delta, Fruita, Glenwood SprlUgs. Grand Junct,lOn, Gyps~m, Hay ~n, 
Hotchkiss, IgnaciO, Meeker, Montrose, Oak 9ree,k, Olathe, Ouray, Pa.IIsade, Paorua, Red Chtt, 
Rifie, Silverton, and Telluride, Colo.: InvestlgatlOn for sewage treatme~t PlaI?ts" .. 

1R Blue River diversion Summit County, Colo.: Study needed of economic f.aslblhty of dlvertmg 
wa.ter from Colorado Basin to Missouri Basin., ., . ., . d' t· 

19 Colorado· Arkansas River div.rsion: Study to d.termme practlcablhty ~nd desl.rabillty of .b lvel.~ m1 headwaters of Gunnison and Frying Pan Rivers to the Arkansas RIver Basm and fessl 11 yo 
Tennessee Pass tunnel for irrigation. ., 14 Meeker, Colo.: Replacement of old wood.n pipe bn. _____________________________ ·_·_· __ • _________ _ 

16 ~a~:, e~loc~~e~~~:J~~~;ml~fz~I'Wrtftii -i gi;a,:i;'~-New -casii.: N ;;rv.:ood: -N uc i~: Fii~o"ii ~rri;;gs: 
:n-d ~al'isade, ·bolo., and Mogoiien, N. Mex.: Investigati0f;l for sources of supply, ~unfcatlOn, and 
improvements to doml?stic water suppJies as may be reqUlred.. I t I ly 

Pine River irrigation project, La Plata County, Colo.: Storage reserVOir forsupp emen R supp ----29 
42 North Las Vegas. Nev.: 'Vaterworks improvement .. __________________________________________ -----

100,000 
74,000 

1,000,000 
1,000,000 

500,000 

Plans completed_ 
Do. 
Do. 

Detailed plans and specillcations completed. 
Plans compl.t.d. 
General plans and land classillcation completed. 
Total cost will run to sev.ral millions and extend 

over 25 years or more. 

200,000 A 2O-year study to cost a million or more dollars. 
605,000 Plans complet.d. 

11,000 
38,000 
53,000 

17,000 
2,000,000 

3,000.000 

50,000 

Do. 
Do. 

Plans completed. Cost giv.n is lor next 2 years. 
Additional needed to complete, $79,000 

G.neral plans compl.ted. 
General study compl.ted. 

General plans compl.ted and lands classified. Cost 
given is for next 2 years. Additional needed to 

p~~~~~y ~i2:'~nipleted. 
25, 000 Plans completed. 

288, 000 und~ro~onstruction. Cost given is for next 2 years. 
3, 500,000 Additional needed to complet., $13,950,000. 

See the Great Basin List for cost estimate. 

50, 000 This area proposed as a game preserve. 

25,000 Sawage treatment ord.red by Stat. board of health. 

51,000 
11,000 
15,000 

1,300,000 

35.000 

This study with its estimated cost Is listed among 
Missouri (Platt.) Basin projects. 

This study with its estimated cost is listed amon~ 
southwest Mississippi Basin (Upper Arkansas) 
projects. 

Preliminary plans made. 

E~'i::: ~~~E!e~~~. without adequate fire ~ro~ectiODI 
some require new supplies. others deslltlng and 
purificatlon works. .. 

Under construction. Cost gIven IS .for ~ext 2 years. 
Additional needed to cODiplete., $:lOO.COO. 

General plans completed. Details lacking. 
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Colorado Project List-Continued 

Remarks Map/ key 
no. 

Project I Estimated cost / 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION-Continued 

63 

3 
47 
46 

72 
56 

41 

60 

59 

65 

Safford, Ariz.: Purchase offrivatelY owned system and construction of supplementary works ••.•.. 

Ed.n irrigation project, Sweetwater County, Wyo.: Reservoir for supplemental supply .......... .. 
Round Valley Water Users Association, Arizona: Repairs and construction for irrigation system ___ _ 
Little Colorado River in New Mexico and Arizona: Comprehensive investigation for irrigation, 

Oood control, silt. storage. soil conservation, and forrestry. 
Investigation of underground waters (quantity and chemical quality) in various areas scattered 

throughout the basin. . 
Investigations for flood control and irrigation in Santa Cruz and San Simon River Basins, Ariz ______ _ 
Queen Creek irrigation, Eastern Maricopa County, Ariz.: Qu •• n Creek to be spread to replenish 

flTound waters. , 
Mesquite Res.rvoir n.ar Littl.field, Mohave County, Ariz.: Study for Res.rvoir to store floods for 

suppl.mental irrigation use and to r.tain .ilt from Lak. Mead. 
Complete the physical and economic investigations of Cliff Reservoir, Grant County and Alma 

Reservoir,Catron County, N. Mex.: For storage required to r.duce floods, provide water for 
irrigation, and develop power. 

White Mountain Apache Reser'l"ation in Navajo, Apache, Gila, and Graham Counties, Ari •. : 
Rehabilitation of irrigation system. 

Sentin.1 Reservoir: Study of elIect of Gila floods on lands of Colorado River D.lta ............... .. 

67 Imp.rial, Calif.: Outfall sewer and flltration plant ............................................... .. 
45 Gallup, N. Mex.: Water supply __ ............................................................... .. 
68 Imperial irrigation district, California: Power plants and distribution system. Foundations being 

built at drops in All·Am.rican Canal. 

496,000 

1,000,000 
3,000 

75.000 
3CO, 000 

75.000 
20,000 

8,000 

20,000 

35,000 

30,000 

111,000 
218,000 

2,000,000 

Preliminary plans completed. Final plans 50 
percent completed. 

General plans and land classification completed. 
Preliminary plans made. 

Preliminary data available. 
A study extending over a period of years and prob· 

ably costing a million dollars. 
Preliminary data available. 
p~y~e;.t studied 30 years age by Bureau of Reclama· 

Preliminary studies made. 

A study and report was made by Bureau of Recla· 
mation but without final conclusion; it recom
mended further investigations. 

Cost given is for first 2 years. Additional Deeded 
to complete, $75,000. 

Preliminary plans and some foundation explora· 
tion made. 

Preliminary plans made. 
Do. 

Plans 90 percent completed. Cost given is for next 
2 years. Additional needed to complete, 
$2,662,000. 

GROUP B-FOR DEFERRED CONSTRUCTION 

8 

12 

Colorado: Big Thompson tran.mountain diversion of water from Colorado Basin to Missouri Basin 
for supplemental irrigation supply. 

Utah and Wasatch Counties, Utah: Diversion works to divert Duchesne River from Colorado Basin 
to Provo River in the Great Basin for irrigation and water supply. 

15 Upper Yampa Re.ervoirs near Yampa, Colo.: Supplemental supply and new land irrigation ......... 
22 Roan Creek irrigation project, near DeBeque, Garfield County, Colo.: Supplemental water for 

irrigation. 
21 

32 

30 

Paonia irrigation project in Delta and Gunnison Counties, Colo.: Storage reservoir for supplemental 

L:'m~~·irrigation project, La Plata County, Colo: Building 2 dams and enlarging third to snpple· 
ment supply. 

Florida Mesa irrigation proje~t, near Durango, La Plata County, Colo.: Storage reservoir for supple· 
mental supply. 

26 Smith Fork irrigation project n.ar Hotchkiss, Delta County, Colo.: Reservoir for supplemental 
supply. 

33 Mancos irrigation project, Montezuma County, Colo.: Storage reservoir for supplemental supply .. 

53 Camelback water conservation district, Maricopa County, Ariz.: Irrigation works, pumping plant, 
power and pipe line for irrigation and domestic purposes. 

39 Meadow Valley flood diversion project near Overton, Clark County, Nev.: Earth dam to divert 
floods over wide plain. 

62 Duncan Valley irrigation project, Greenlee County, Ariz.: Improvements of system by wells and 
pumping equipment. 

57 Globe, Ariz.: Replacement of pipe line ........................................................... .. 
70 Tucson, Ariz.: Waterworks improvements. ________________________________________________ . ______ _ 

$1,000,000 
500,000 

1,000,000 

1,039,000 

This project with its estimated cost is listed amoDg 
Missouri Basin (Platte )projects. 

This project with its estimated cost is listed among 
the Great Basin (Great Salt Lake) projects. 

General plans completed. 
Final plans iD preparation. Cost giveD is for next 2 

years. Additional Deeded to completa, $500,000. 
Plans in preparation. Cost given is for next 2 years. 

Additional needed to complete, $3,000,000. 
Plans practically completed. 

1,000,000 Land classifiration rompleted. Cost given is for 
next 2 years. Additional needed to complete, 

$1,000,000. 
SOO, 000 Plans in preparation. 

600,000 Investigations and land classification, nearly com· 
pleted. 

335,000 Plans completed. 

100,000 Do. 

SO,OOO Preliminary plans completed. 

68, 000 General plans completed. 
504,000 Preliminary plans completed. Final plans under 

way. 

GROUP C.-TIME OF CONSTRUCTION INDETERMINATE 

37 Bluff Reservoir, San Juan County, Utah: Dam on Colorado tributary for irrigation, power, silt 
storage, and flood control. 

44 Bullshead Reservoir, N.vada·Arizona: Dam on Colorado to store water for power and control 

2 Pl!~~~ ~~g~t~~n a:.:{~i~~~~~:~b~~en~~~~:.~rI~~i:~~~~in!~'V~:~s~~~ ................. .. 
1 Kendall Reservoir, Sublette County, Wyo.: Irrigation of new lands .............................. .. 

9 Hayden Mesa, near Hayden, Routt County, Colo.: Irrigation of new lands ...................... .. 
7 Little Snake irrigation project, near Dixon and Baggs, Routt, and MolIat Counties, Colo.: Irriga· 

tion of new lands. 
n Ratliff irrigation project, near Jensen, Uinta County, Utah.: Irrigation of new lands .............. .. 
13 Castle Peak irrigation project, near Myton, Duchesne County, Utah: Irrigation of new lands .... .. 

24 Green River irrigation project, near Green River, Emery County, Utah: Irrigation of new lands .. . 
2S Grand Vall.yirrigation project, near Grand Junction, Mesa County, Colo.: Irrigation of new lands 

by pumping from main canal. 
73 Charleston Reservoir, near Hereford, Cochis. County, ArR.: Dam on San Pedro River for flood 

control. 

$10,000,000 

30,000,000 

1.000.000 
6,000,000 

2, 000,000 
4,000,000 

500,000 
8,700,000 

2, 300. 000 
200, UOO 

1,200.000 

Preliminary plans completed. 

Do. 

Do. 
Land classification and preliminary plans com· 

pleted. 
Do. 
Do. 

Preliminary plans completed. 
Land classification and preliminary plans com· 

pleted. 
Preliminary plans completed. 
Plans completed. 

Preliminary plans completed. 
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1. THE GREAT BASIN 

The Great Basin includes ,a series of smaller basins, 
each with its own peculiar problems. Conservation of 
the meager water resources is of vital importance 
throughout these arid and semiarid subdivisions. At 
best only limited opportunities exist for further de
velopment of supplies which are already proving inade
quate. Importation of water into the basin is desirable, 
but is not generally feasible because of physical, legal, 
and economic barriers. 

General Description 

The Great Basin lies between the drainage areas of 
the Columbia River to the north, the Colorado River 
to the east, the Salton Sea to the South, and the coastal 
streams of the Sierra Nevada to the west.' It includes 
most of Nevada, the south central part of Oregon, 
the southwestern corner of Idaho, a strip along the 
western boundary of Wyoming, nearly all of the west
ern half of Utah, and a section of California east of the 
crest of the Sierra Nevada. Its area of nearly 200,000 
square miles is one-fifteenth of that of the entire United 
States. 

The Great Basin is divided by mountain ranges into 
several basins each isolated insofar as its water supply 
is concerned. Access to the sea is cut off in all direc
tions and the streams of the basin drain into lakes or 
alkali sinks. 

The basin is distinguished by its extremes in surface 
elevation, in temperature, and to a lesser extent, in pre
cipitation. On the western border are the Sierra 
Nevada. Here many peaks have altitudes about 14,000 
feet, and :Mount Whitney, the highest in the United 
States, rises to 14,496 feet above sea level. Scarcely 100 
miles to the west lies Death Valley, a region long 
dreaded and avoided but now fast becoming a popular 
winter resort, which contains the lowest depression in 
the United States, 280 feet below sea level. The 
'Vasatch Mountains, forming the eastern boundary, 
contain many peaks above 11,000 feet, and several other 
ranges in the basin, most of which trend north and 
south, have similar altitudes. The average elevation of 
the lowlands lies between 4,000 and 6,000 feet. 

Most of the region is a desert, thinly dotted with sage
brush, creosote bush, greasewood, and cactus. In the 
higher mountains are juniper, pinon, yellow pine, aspen, 
birch, and spruce. The mountains are usually covered 
with a good growth of grasses and furnish range for 
a large number of sheep, cattle, and horses. Much of 
the timber is too small to be of economic value except 
for fence posts and fuel. 

The population of the basin is approximately 665,-
000, roughly that of Rhode Island. Salt Lake City, 
Utah, whose popul/!-tion is approximately 150,000, is 
the largest city; Ogden, Utah, contains more than 
40,000 persons, and Reno, Nev., the third largest 
town, has a population exceeding 20,000. Much of the 
region is the most desolate and sparsely settled in the 
United States, the density of population in one-half or 
more of the area being as low as one person in about 
3 square miles. 

Stock raising and mining are the principal industries 
in the greater part of the basin. There are excellent 
irrigated areas in various localities, particularly in 
Utah and east central Nevada, where cereal, fruit, 
vegetable, and forage crops are grown. 

Precipitation ranges from 35 inches in the high 
mountains to 5 inches or less in the lowlands. In 
Death Valley in a period of 43 months there has not 
been a rain exceeding YIo of an inch. Most of the pre
cipitation falls between November and April. Tem
peratures vary from 35 0 below to 1350 above zero. 

Although the drainage area of the basin is very large, 
the average annual run-off of all the streams scarcely 
exceeds 7,000,000 acre-feet. Approximately two-thirds 
of this run-off is supplied by the Bear, Weber, and 
Provo Rivers in the northeastern part of the basin. 
These rivers feed the Great Salt Lake which, covering 
an area of 2,300 miles, is the largest lake in the basin. 
Bear Lake is in the headwaters of Bear River and 
Utah Lake receives the waters of the Provo River, 
which the Jordan River carries on to Great Salt Lake. 
The Humboldt River is the only stream of importance 
in the central section of the basin. It drains into 
Humboldt Sink, with an average annual run-off of 
304,000 acre-feet. In the northwestern corner of the 
basin, the Silvies and Quinn Rivers are the principal 
streams and have an average annual run-off of about 
500,000 acre-feet. The run-off from the eastern water
shed of the Sierra Nevada is collected primarily by the 
Susan Truckee, Carson, Walker, and Owens Rivers. , . 
The approximate average annual run-off of thIS group 
of streams is 1,600,000 acre-feet. The Mojave River 
in California has an average annual run-off of about 
54,000 acre-feet. 

The principal source of underground water in the 
basin is the alluvial deposit of sand and gravel that 
underlies the numerous intermontane valleys. These 
water-bearing beds serve numerous desert watering 
places and provide supplies for domestic, livestock, 
mining, and municipal purposes; in some sections they 
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also yield important irrigation supplies. There are 
numerous areas of artesian flow, but most of the water 
for irrigation as well as for other purposes is pumped. 
Although some surveys have been made, the extent of 
the supplies is not fully known; a thorough investiga
tion would, quite possibly, find and make available 
additional undergroun\:l water in certain parts of the 
region. It would certainly provide information of 
great value in the protection and conservation of 
supplies now fully utilized. 

Recommended Plan 
Irrigation is necessary to growth of crops in the 

Great Basin, and it is practiced wherever the requisite 
supply of water is now economically available. Water 
has been diverted from the Colorado River Basin to a 
project near Provo, Utah, and other diversions from 
that basin are contemplated, chiefly to provide supple
mental water for lands already irrigated. 

In the Steptoe Valley of eastern Nevada, investiga
tions indicate that there is underground water sufficient 
for a small irrigation development. Ruby Valley, 
northwest of Steptoe Valley, has similar geological 
characteristics and investigations of the underground 
water resources also should be made there. 

In the central part of the basin water for irrigation 
is principally obtained from the Humboldt River and 
its tributaries in north central Nevada. Rye Patch 
reservoir located 20 miles above Lovelock, Nev., has 
recently been completed and water will henceforth flow 
unused into Humboldt Sink only in years of unusually 
heavy run-off. Numerous plans have been proposed 
for an extension of irrigation beyond the river bottom 
lands, but few, if any, of the schemes have been proven 
economically feasible. A stream channel improvement 
project has been proposed in the Little Humboldt 
River to increase the water supply of 32,000 acres of 
cultivated lands in Paradise Valley, but the plan has 
not been studied sufficiently to determine whether or 
not it is practicable. 

Irrigation is practiced in several valleys in the por
tion of the Great Basin known as the Mojave Desert 
region. In Antelope Valley about 12,000 acres were 
opened to cultivation in 1919; of these about 9,000 
acres were irrigated from wells and the remainder 
from surface streams. The valley contains 250,000 
acres or more of arable land, but it is estimated that 
the available annual supply of underground water 
does not exceed 50,000 acre-feet. It appears probable 
that some additional land could be irrigated from this 
source and from surface streams. Several projects 
have been proposed for storing the waters of the Mo
jave River, now largely unused, but none has been 
constructed. In 1918 possibly 10,000 acres were irri
gated and it seems likely that with complete utiliza-
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tion of both the surface and groundwater resources of 
the valley a considerable additional area could be re
claimed. In this valley, as in others, the reconciliation 
of human interests rather than the water supply may 
present difficulties that will limit the areas to be culti
vated. Smaller areas are irrigated from wells in In
dian Wells, Fremont, and Lucerne Valleys and it may 
be possible to reclaim additional small areas in these 
and other valleys. 
, In the northwestern corner of the basin, a consider

able acreage near Burns, Oreg., is irrigated from the 
Silvies River and Silver Creek, principally for the 
growing of winter feed for livestock. Some runoff is 
wasted but the amount is so small that storage devel
opment is not economically justified. These irrigated 
valleys are already capable of producing more winter 
forage than can be consumed by the livestock now 
grazed on the nearby ranges, and nearby markets for 
farm produce are unavailable. Additional water sup
plies for livestock are needed in order to get full utili
zation of the mountain pastures. An investigation 
should be made of the underground waters available 
for this purpose. 

In Nevada, south of this area, an irrigation project 
will eventually be needed for the Summit Lake Indian 
Reservation. 

Irrigation development has been extensive in the 
Great Basin region fed by rivers from the Sierra 
Nevada, and most surface waters economically avail
able have been used. The Susan, Truckee, C!,-rson, and 
'Valker Rivers all provide water for this development. 
The supply from the Susan River is inadequate for the 
area now served. 

The principal irrigated area on the Truckee River is 
in Washoe County, Nev., near Reno. Construction of 
the Boca Dam, now underway, on the Little Truckee 
River will provide needed upstream storage. The 
Pyramid Lake Indian Reservation obtains irrigation 
water from the Truckee and improvements in this de
velopment are contemplated, including extension of 
laterals and lining of main canals to provide for the 
future irrigation of the entire area of 3,133 acres. 

Several thousand acres of land are irrigated by 
water from the Carson River supplemented by a sup
ply from the Truckee River. Part of the water from 
the Truckee River is obtained from Lake Tahoe, in 
the regulation of which the district participates. 

The Walker River furnishes water for irrigating 
several thousand acres of land, but the supply has been 
inadequate in the recent dry years. There is little 
prospect for further irrigation development, as exist
ing projects need more water than can be supplied. 

There are many other valleys in this region of small 
water supply where old settlements are in distress. 
Malad-Valley, Idaho, is perhaps illustrative of these. 



Drainage Basin Problems and Programs 

Here a community of several thousand people, estab~ 
lished many years ago, depends upon a water supply 
that is not sufficient for irrigation in some seasons. 
About 13,000 acres are irrigated with surface water. 
Studies have shown that considerable additional acre
age could be irrigated by constructing several small 
dams for impounding surface water and by pumping 
from wells. Preliminary plans for dams have been 
drawn. Exploratory drilling and test pumping are 
necessary to ascertain more fully the underground 
water possibilities. The resources of the community 
are inadequate, however, for financing these minor 
structures needed for the utilization of a water supply 
that could thus easily be made available. The prob
lems in other valleys pertain to small communities 
ranging downward from that in Malad Valley to 
the few ranchers who would be supported by a few 
hundred acres of irrigated land. 

'Vater losses could be reduced where they are caused 
by wasteful irrigation, or by evaporation or seepage 
from canals and conduits that are unnecessarily com
plex. Such conservation if practiced throughout the 
basin would materially assist in relieving the distress
ing shortage in supplies. Salvage of waters now 
wasted would be as valuable as the procurement of new 
supplies. Study of the possibility of reducing losses in 
transit between the rivers and the land are recom
mended. Introduction of irrigation methods that are 
more economical of water is advised. 

Domestic water supplies are obtained from direct 
stream flow or from underground sources and except in 
a few cases they are ample for present needs. Salt 
Lake City, Ogden, and other Utah cities have suffered 
water shortage in recent dry years, and plans are being 
made for supplemental supplies. Furthermore, many 
of these communities are served by water from the 
Wasatch Mountains carried in conduits which cross the. 
Wasatch fault, along which movement may occur at any 
time. If a fire should accompany an earthquake in
duced by the movement a disaster might result such as 
that which befell San Francisco in 1906. Local storage 
should be provided west of the fault zone, and pro
visions made for quick repair in the fault area.· 

The city of Los Angeles is diverting water from 
Owens River and has under construction diversion 
works in the Mono Lake Basin, which will preclude 
further irrigation development in these basins. 

Polution of water supply is not a problem of im
portance. Most of the larger towns have sewage treat
ment plants, some of which are in need of extensions or 
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improvements. Plans have been made for the correc
tion of bad pollution conditions existing in the areas 
adjoining Salt Lake City and Ogden in Utah and the 
. f ' Clty 0 Barstow in California is planning the construc-

tion of a sewage treatment plant. 
Flood control is not a serious problem in this basin 

due to the small flow of the streams and the nearly 
complete use of their waters. However, flash floods 
from rains of high intensity do great damage to ranches 
at the base of the Wasatch Mountains, while on their 
slopes erosion has become a serious problem. Investi
gations looking toward the amelioration of these condi
tions are now being conducted by the Forest Service 
and some terracing and replanting has been done in 
the watersheds. 

Water power is developed in the basin only in insig
nificant quantities, but there are many potential sites 
of small capacity to be considered for future develop
ment in the Wasatch Mountains and the Sierra Nevada. 

Recreation activities already form an important 
source of income in several sections of the basin, and 
vacation uses of various playgrounds, such as Lake 
Tahoe and Death Valley, are growing year by year. 
Streams of the eastern slope of the Sierra Nevada and 
the western slopes of the Wasatch and other ranges 
within the basin are well stocked with fish and attract 
thousands of anglers. The Great Salt Lake is scenic and 
is being adapted for game and waterfowl refuges, as 
is Donner and Blitzen Valley. Much of the shoreline 
of Lake Tahoe is occupied by summer cottages and 
resorts. Recreational use of this lake has been recog
nized in the operation of its outlet works in connection 
with irrigation and hydroelectric development. 

The Great Salt Lake Diking Project, a unique pro
posal of much interest in Utah, contemplates a fresh
water embayment enclosing about 96,000 acres in the 
southeastern corner of the lake to impound water prin
cipally from the Weber and Jordan rivers. It is pro
posed to use the fresh water thus impounded princi
pally in condenser cooling at a steam-electric power 
plant, burning Utah coal, the output of which would 
be available for expansion of industries based on the 
nonferrous and chemical resources of the State. Con
struction of the project is physically possible, but its 
economic advisability is undetermined. There are 
several alternative measures that might accomplish 
similar ends. Because of the rich latent resources in 
this area and the inadequacy of the water supply, an 
investigation, which should also extend to other means, 
is recommended. 
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The Great Basin General Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 
----

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

$200, 000 Preliminary plans made. 

So, 000 

Central Great Basin Project List 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

35 
33 
34 

Study of water development for recreational facUities throughout the Basin _______________________ _ 
Barstow, Calil.: Sewage trealment plant ___________________________________________________________ 1' 

Lancaster, Calif.: Study of Little Rock Dam, Littis Rock Creek, and Palmdale Irrigation Districts, 
to devise method of repair!' to dam and to determine economics of projects and plans of finanCing. 

$87,000 Plans completed. 
30, 000 Preliminary plans made. 
15,000 No plans have been prepared. Complete engineer

ing, legal, and financial investigation necessary. 

GROUP B-FOR DEFERRED CONSTRUCTION 

31 I Current, Nev.: Wildfowl refuge in Railroad Valley ____________________________________ ~------------I $16,000 I Plans completed. 

Northern Great Basin Project List 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Study to determine e,tent of under!!1'ound water in the Fort Rock-Christmas Lake Valley and the 
possible effect its development will han on supplies now utilized on north end of Summer Lake, 
Lake County, Oreg. 

6 Study to determine the extent and development of underground water in Catlow Valley, Harney 
County, Oreg. 

2 Lake County, Oreg.: Repairs to dams and reservoir, Silver Lake Irrigation District ______________ _ 

~ tr~~e~o~~~,t~rb~~~eE!f:s \~rd~:;:'3~~ ~~~I.Jfi:~nk,j';::~~:::~ J;:~:rlo~m~~~g~~~r-i~~::~~::::: 

-$14,000 

9,000 

6,000 
;,000 

117,000 

Investigation ran he started immediately. 

Do. 

Preliminary plans completed. 
Do. 

Plans completed. 

GROUP C-TIME OF CONSTRUCTION L"fDETERMINATE 

$13,000 I Plans completed. 
30, 000 Do. 

Sierra Nevada Project List 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

2'1 I Churchill County. Nev.: Waterfowl refuge near Fallon ____________________________________________ 1 
27 Nevada County, Calif.: Earth-flIl dam on Little Truckee River near Boca, for irrigation in Reno 

Valley and Newlands project. 

$52, 000 I Preliminary plans prepared. Land acquired. 
250, 000 Work under way. Sum inaicated is needed 

completion. 
for 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

261 Washoe County, Nev.: Extension of irrigetion system at Pyramid Lake Indian Reservation ______ 1 
32 Mineral County, Nev.: Extension 01 irril<ation system at Walker Lake Indian Reservation _______ _ 

$150,000 I' General plans completed. 
85,000 Do. 

Great Salt Lake Project List 
G.ROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

11 

12 
18 

(I) 
10 

(I) 

29 

25 

9 

13 

Weber County, Utah: Pineview Rpservoir on Ogdpn River for irrigation oflands near Ogden, ('tah __ 

g~~:~~l ~;~t ~:rral:::;~~~~n6~~iiiipj.~;;.;tii.;IiiS -to sewer sysiem~~::::::::::::::: :::: :::::::::: 
Bingham (23), Bonntiful (17), and Manti (30), Utah: Impro\'ements to water supply system _____ __ 
Box Elder County, Utah: Dam and dikes to enlarge Bear Rivpr Migratory Bird Refuge _________ _ 
Utah and Wa..atch Counties, Utah: Deer Creek Reservoir (21) and enlargements of Weber·Provo 

(10) and Provo Reservoir (21) canals 
San Pete County, Utah: Diversion tunnel to divert Cottonwood Creek from Colorado Basin to San 

Pitrh Rh'er watershed in thp GrMt Basin for irrigatIOn. 
{'tah County, Utah: Dikes and outlet control to decrease evaporating surface of Utah Lake ______ . 

Oreen Rh-er snd Be~r River, southwest Wyoming, and north Utah: Study of diversion from Green 
River in Colorado Basin to supplement supply lor irrigation slong Beor River in Gre~t Basin. 

Davis County, Utah: Study 01 projert lor dams to form emhayment in Great Salt Lnke and lor con
struction of steam electric power plnnt. 

I Map key numbers shown lollowing community name. 

$450, 000 

100,000 
360,000 

SO. 000 
2110.000 

2,000.000 

an, 000 

800,000 

200,000 

50,000 

Work under way. Sum indicated needed lor 
completion. 

Plans f.'Ompleted. 
Do. 
Do. 

Preliminary plans completed. 
Work under way. Cost given is for next two years. 

Additional needed to complete, $1,800.000. 
Work underway. Cost given is amount needed to 

complete. 
Preliminary study completed. Cost given is for 

next two years. Additional needed to complete. 
$1,574,000. 

Study olalternative methods to accomplish similar 
ends and of mar ket lor power. 
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Great Salt Lake Project List-{:ontinued 

Remarks Map/ tey 
no. 

Project 

GROUP B-FOR DEFERRED CONSTRUCTION 

7 Malad Valley, Idaho: Construction 01 dams lor irriglltion, including e>:ploratory wort ____________ . 
8 Pn!ston, Idaho: Water supply s:rstem ____________ . ________________________________________________ _ 

30 Utah and W ..... tcll ('ounties, Utab: Div~r.;ion works to divert Duchesne Binr from Colorado Basin 
to Provo River in tbe Oreat Basin, lor irrigation and wak'[ supply. 

22 Salt Late City, Utah: Aqueduct from Deer C"",k Resen-oir lor water supply ____________________ _ 

Humboldt Project List 

$170,000 
333,000 
soo,OOO 

soo,ooo 

Pmns oompleted. 
Delerred pending deci..ion by Salt Late City on 

Question of participation in Dee!' Creek project. 
Cost given is lor nen two years. Additional 
needed to oomplete, $1,600,000. 

Plans eompleted. Cost given is lor nen two years. 
Additional needed to complete, $4,100,000. 

GROUP A-FOR IMMEDIATE Th'VESTIGATION OR CONSTRUCTION 

15 Stndy to d~termine plans lor improvement or channels in Little Humboldt River, Nev., and tribu
taries, inclnding n..,.,....." engineering and legal details. 

16 Stndy to determine tbe value and feasibility 01 channel improvemp.nts o( Humboldt River, Nev., 
to reduce water losses, including n.,.,.,.,....y engineering and legal details. 

96428-37-32 

$8, 000 Preliminary plans oompieted. 

18,000 No plans developed. 
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1. NORTHERN CALIFORNIA-KLAMATH 

In the Northern California-Klamath Basin genera
tion of hydroelectric power will be the princip~l objec
tive of the future development of water resources. Max
imum benefits can be obtained, however, only if due 
consideration also is given to municipal and industrial 
water supplies, followed in order by irrigation, recrea
tion, pollution control, and navigation. Unrestricted 
use of water for municipal and irrigation purposes will 
not greatly deplete the supplies available for power 
uses. An interstate plan and agreement will be neces
sary to avoid legal conflicts. 

Immediate needs are: The improvement of two exist
ing irrigation systems, a study of water supplies in the 
Oregon portion of the basin, construction of sewage 
treatment plants for two communities, and a definite 
plan for fire protection of the extensive California 
forests which guard the watershed. The full develop
ment of the large potential water power of the area 
will have to wait for growth of a market. 

General Description 

This L-shaped area of about 23,000 square miles 
extends for 300 miles along the Pacific coast north of 
San Francisco, and is bounded by the Cascade, Siski
you, and Coast Ranges, merging on the east into the 
Oregon Plateau. 

The principal river is the Klamath, the flow of which 
varies through a wide range in changing weather 
cycles from 3,100,000 to 22,000,000 acre-feet per year. 
The Klamath River flows through a narrow canyon 
from Keno, Oreg., 235 miles to its mouth at Requa, 
Calif., and in this stretch falls 4,000 feet. Other 
streams arranged i.n decreasing order according to 
their volume of water are the Trinity, Eel, Smith, 
Russian, Noyo, Mad, and Mattole Riv,ers. All flow 
directly into the Pacific except the Trinity, which is a 
tributary of the Klamath. The streams of this area 
combined have an average annual flow of 26,000,000 
acre-feet, one-third of the total for all California. The 
present agricultural area is 650,000 acres, with about 
one-third irrigated. Most of the basin is rugged and 
mountainous with wide plateaus of volcanic origin. 
Forests cover a large portion of the basin, a third of 
which is in national forests. 

Seventy percent of the people of the basin live on 
farms or in small villages; there is no city of more 
than 16,000 popUlation. Industries are limited almost 
entirely to lumbering, agriculture, and placer mining. 

Three ports on the Pacific coast are available for ocean 
shipping. 

The climate has well-defined wet and dry seasons. 
Most of the precipitation occurs from October to 
March. The rainfall is heavy in the mountains, reach
ing 100 inches a year on the western slopes near the 
Oregon line. At the southern end of the basin the 
rainfall averages only 30 inches, and on the Oregon 
Plateau the average falls to 10 inches. 

Recommended Plan 

Preliminary investigations indicate 2,500,000 kilo
watts of hydroelectric power can be developed in this 
basin. Many reservoir sites exist. The amount of 
land potentially irrigable is small and the water 
supply large. 

Irrigation is practiced most extensively in the north
eastern part of the area where the rainfall is scanty. 
In Oregon the lands most favorably situated and best 
suited to irrigation have been developed or are now 
in process of development. Further projects of imme
diate value include improvements and extensions to 
the Klamath irrigation system, and irrigation im
provements on the Klamath Indian Reservation. Irri
gation possibilities should be studied further. The 
demand for water for irrigation will always be small 
in comparison with the total supply, but on account 
of the interstate character of the area, Oregon and 
California should be encouraged to reach an agree
ment by which existing water rights may be adjusted 
with a minimum of friction. 

There are two small diversion projects for export 
of water for irrigation from the Klamath· Basin to the 
Sacramento River. Other interbasin diversions are pro
posed in the longe-range California State water plan. 
Projects of this type serve as a means of obtaining 
the most efficient use of water in regions such as that 
of the Pacific coast, where water is abundant in some 
valleys and scarce in others nearby. 

Power production will be the chief feature of future 
programs for the use of waters of this basin. Steep 
slopes, large flow, and excellent chances for storage 
reservoirs provide good power potentialities. Local 
demands for power are supplied by eight hydroelec
tric plants, with a total installed capacity of 56,690 kilo
watts. There is no prospect for development of a 
market for all the potential power of this basin in 
the near future. The power resources of the basin 
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should be considered in connection with the recom
mended power study of the Pacific northwest region. 
California law prohibits construction of dams on the 
lower Klamath River to prevent interference with 
the salmon run in that stream. Further research into 
methods of helping tl,le salmon over the dams may 
render this restriction ~nnecessary by the time there 
is a demand for the Klamath River water power. Di
versions of water now proposed would reduce the 
potential water power of this basin by decreasing its 
water supply by 1,300,000 acre-feet annually. This loss 
would be partially offset, however, by a consequent 
increase in the power potentialities of the Sacramento 
River Basin. 

Reoreation in this area will be of increasing eco
nomic importance. Abundant water and magnificent 
forests, including those of the giant redwoods, ocean 
shore, and a delightful climate offer unusual reCl'ea
tional opportunities. Consideration should be given 
to the post'ibility of restoring Lower Klamath Lake to 
its former status as a migratory bird refuge. 

Oommercial fishing is of importance and plans 
should be made for its restoration, with due regard to 
the relative values of power and fisheries. 

National Resources Committee 

Strewn pollution from urban communities is negli
gible because of sparsity of population. Industrial 
waste pollution is of little consequence. Due to local 
conditions, sewage treatment at Klamath Falls and 
Malin, Oreg., is desirable. Placer mining is still active 
to a limited extent on the headwaters of the Klamath 
River. Hydraulic mining is prohibited from July 15 
t<:>. October 15, because of the pollution of streams with 
silt and interference with fishing. 

Navigation probably will always be confined to log
ging operations and small pleasure craft. Harbor im
provements, however, are desirable in a few locations 
on the Pacific coast, and one project of this kind has 
been completed. 

Underground waters in the Oregon area are unde
fined and little used, but are an important reserve 
resource. Pumping for irrigation has been employed 
to a small extent in the lower river valleys during 
dry periods. 

Forest cover is necessary for protection of the water
shed. The United States Forest Service is actively 
engaged in acquiring 98,000 acres of timber land in 
California at an estimated cost of $3,045,000. 

Northern California-Klamath Project List 

Map I key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Klamath, Oreg.: Construction of Tule Lake division of Klamath Federal reclamation project for 
drainage, flood control and irrigation. 

1 Klamath Innian Reservation, Oreg.: Irrigation improvements ____________________________________ _ 
(I) Klamath Falls (3), Malin (4), Oreg.: Extensions to sewer systems _________________________________ _ 

2 Oregon: Stock water development. conservation of range, utilization of un grazed areas ____________ _ 

$120,000 

26,000 
103,000 
19,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

Plans complet.ed. Cost given ilr for next 2 years. 
Additional needed to complete $480,000. 

Plans completed. 
00. 
Do. 

3a Beaver Creek, Oreg.: Dam for irrigation ___________________________________________________________________________ See Oregon-Pacific Basin project list for cost. 
5 Merrill, Oreg.: Improvement to water supply system______________________________________________ $30,000 Plans incomplete. . 

12 Eel River, Calif.: Retards, bank protection, and levees_____________________________________________ 144,000 Authorized by Congress. Construction set for 
1939. Plans in preparation. 

235,000 
15,000 Preliminary plans completed. 

1.500.000 Do. 

8 Yreka, Calif.: Improvement to water supply system _____________________________________________ __ 
16 Healdsburg, Calif.: Outfall sewer and partial sewage treatment plant _____________________________ __ 
6 Lower Klamath Lake, Oreg.: Bird Refuge .. ______________________________________________________ _ 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

13 Transmountaln Diversion from Trinity River in northern California-Klamath BaSin, to Sacramento 
River in Central Valley-San Francisco Bay Basin: For power, irrigation, navigation. and salinity 
control. 

14 Transmountain diversion from Eel River In northern California-Klamath Basin, to SacrAmento 
River In Central Valley-San Francisco Bay Basin: For power, irrigation, navigation, and salinity 
contro\. 10 Eureka. Calir.: Sewer system _____________________________________________________________________ _ 

(I) Arcata (9), Ferndale (11), Ukiah (15), Calif.: Sewersystems ______________________________________ __ 

I Map key number shown following community name. 

$100,000 
100, 000 

See Central Valley, San Francisco Bay Basin. 

See Central Valley, San Francisco Basin. 



2. CENTRAL VALLEY-SAN FRANCISCO BAY 

A comprehensive plan for efficient utilization of the 
water resources of the Central Valley-San Francisco 
Bay Basins must provide an assured water supply for 
domestic and industrial uses; furnish supplemental 
irrigation water for a large amount of intensively 
cultivated land now critically short of supplies; regu
late stream flow for amelioration of saline encroach
ments and of pollution from domestic sewage and in
dustrial wastes, for curtailment of floods in the Sacra
~ento River, and fo; improvement of navigation; and 
mclude hydroelectrIc power development. The de
mand for recreational benefits is increasing, particu
larly in the San Francisco Bay area, and consideration 
should be given in any plan to its effect on recreational 
opportunities. 

General Description 

The basins of the Central Valley-San Francisco Bay 
include all of inland central California, a small bit 
of southern Oregon and a section of the Pacific coast 
at San Francisco Bay. It is 600 miles long and av
erages about 120 miles wide. It is bounded by the 
crests of the Sierra Nevada on the east and the coast 
ranges on the west. All of its streams drain into San 
Francisco Bay. The basins contain 40 percent of the 
area of California, two-thirds of its agricultural land, 
and more than half of its water resources. 

The Central Valley includes Sacramento Valley, 
lying north of San Francisco Bay, and San Joaquin 
Valley south of the bay. The San Francisco Bay 
Basin, exclusive of the Central Valley, includes the 
area that is drained by the short streams flowing into 
the bay. 

The topography varies widely, and altitudes range 
from sea level to more than 14,000 feet. Approxi
mately two-thirds of the region is mountainous and 
one-third valley lands. The altitude of the latter for 
the most part is less than 600 feet. Foothills and 
mountains are covered with forests chiefly of pine and 
fir, large areas of which are of commercial importance. 
The valley lands in their natural state are covered 
with brush of the arid and semiarid types with scat
tered oaks. Cottonwood trees grow along the river 
bottoms. 

The climate of the valleys is mild, the mean annual 
temperature being about 60°. Summers are dry and 
hot and winters wet and cool. The growing season 
extends from March to October. Irrigation is essen
tial for crop production. The usual mountain condi-

tions of relatively short cool summers and cold winters 
with heavy snow are found in the higher altitudes. 
Precipitation ranges from 60 inches annually in the 
Sierra Nevada to 5 inches at Bakersfield in the south
ern end of the San Joaquin Valley. 

Principal streams of the basin are the Sacramento 
and San Joaquin Rivers. They join and flow through 
a common mouth into Suisun Bay and thence into San 
Francisco Bay. The mean annual run-offs from the 
mountainous area of the basin are 23,000,000 acre-feet 
from the Sacramento River Basin and 11,300,000 acre
feet from the San Joaquin River Basin. The chief 
east-side tributaries of the Sacramento are the Feather, 
American, Yuba, and Bear Rivers, and from the west 
Cache and Stony Creeks. The main tributaries of the 
San Joaquin, all from the east, are the Tuolumne, 
Kings, Stanislaus, Merced, ,and Mokelumne Rivers. 
The principal streams of the San Francisco Bay Basin 
are the Napa River and Alameda and Coyote Creeks. 
In addition to these, there are numerous intermittent 
streams flowing from the coast range and the Sierra 
Nevada, many of which disappear in the alluvial valley 
floors. 

The average run-off from the mountainous areas of 
the basins is approximately 35,500,000 acre-feet, vary
ing from more than 2.5 times this average in the wetter 
years to about one-fourth in the drier. Several trans
mountain diversions have been proposed for the im
portation of a fraction of the abundant water supplies 
of the North Pacific-Klamath Basin, but none is con
sidered for early construction. 

Underground waters are aV'1ilable throughout the 
valley region, and more than 1,000,000 acres are being 
irrigated by pumping. During the last 20 years the 
underground supplies have been heavily depleted and 
in many places, particularly in the southern San Joa
quin Valley, the water table has been falling several 
feet a year. 

The population of the basin has been increasing rap
idly. It now is approximately 2,500,000. The San 
Francisco metropolitan area contains approximately 
1,230,000 persons. In the Central Valley 60 percent of 
the population is rural but in the San Francisco Bay 
Basin only 15 percent is so classified. 

Agriculture by irrigation, manufacturing, mining, oil 
production, and stock-rearing are among the leading in
dustries. San Francisco is an outstanding Pacific coast 
seaport. Thirteen harbor and port areas in the district 
have an aggregate water-borne traffic of 25,000,000 to 
40,000,000 tons annually. The climate and soils in the 

495 



496 

valleys are adapted to growth of citrus fruits, olives, 
cotton, and grapes. Fruits of many other varieties are 
grown, as well as grains, alfalfa, rice, and truck crops. 
Dairying and the raising of beef cattle, sheep, hogs, 
and poultry also are important industries. Large oil 
fields have been brought into production in the south
ern San Joaquin Valley, and prospects farther north 
are being tested. A large amount of hydroelectric en
ergy is generated in the Sacramento Basin. Some is 
used within the basin but most of it is transmitted to 
the area around San Francisco Bay and to the San 
Joaquin Valley. A large amount of water power gen
erated in the San Joaquin Basin is exported to southern 
California. 

Recommended Plan 
Water for dome8tic and· indu8trial purpo8e8 is ob

tained both from underground sources and surface flow. 
Most of the towns and cities in the basins have suffi
cient supplies at hand or readily available. However, 
San Francisco and other bay cities have had to go far 
afield to obtain, store, and import through costly con
duits reliable and adequate water supplies. Two nota
ble interbasin diversions from the San Joaquin Basin 
have been made by cities at San Francisco Bay. They 
are the 155-mile long Hetch-Hetchy transmountain 
water system of the city of San Francisco, and the 
system serving Oakland and adjacent cities from the 
Mokelumne River, 100 miles away. The ultimate im
portation of San Joaquin Basin waters through these 
conduits will amount to 650,000 acre-feet annually, ac
complished at a capital cost of $250,000,000. 

A shortage of water for industrial, irrigation, and 
municipal purposes is apparent in Contra Costa 
County on the south side of Suisun Bay, and there is a 
local need for domestic water supplies for State insti
tutions north of the bay. The furnishing of a sup
plemental supply of water for these districts is planned, 
the first, by the Contra Costa conduit, which will ob
tain water from the San Joaquin River, and the sec
ond by the Rector Canyon project, which proposes the 
development of a water supply from the Napa River. 

Irrigation is the dominant use of water in the basins, 
where 3,000,000 acres are irrigated. Irrigation devel
opment has been so rapid and extEmsive, particularly 
in the San Joaquin Valley, that the local water sup
plies have been badly overdrawn and are insufficient to 
meet the needs of present irrigated areas. 

Run-off without surface storage from all the streams 
of the San Joaquin Valley has been used to a high 
degree for many years. As a result the expansion of 
irrigated areas devoted to permanent crops has oc
curred chiefly through the development of underground 
water supplies. The replenishment of underground 
water here commonly results from percolation from 
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stream flow and rainfall, and from ample surface-irri
gation applications. Irrigation has so expanded in 
many localities that the draught on underground water 
storage exceeds the average seasonal replenishment. 
The result has been a depletion in underground water 
which is apparent in a continuously receding ·water 
table, a depletion followed by exhaustion of supplies 
in some places. 
, Out of a total irrigated area in the San Joaquin Val
ley of 2,200,000 acres drawing their supplies both from 
streams and wells, more than half need additional 
water, and 400,000 acres are critically short. Studies 
reveal that the supply in southern San Joaquin Valley 
is only about half that now required. With the reces
sion of ground water levels, water supplies in some 
areas have been exhausted, as already noted, or have 
become too salty for use, while in other areas pump
ing lifts have become excessive and economically pro
hibitive. Farms and homes on about 50,000 acres al
ready have been abandoned because of the lack of an 
adequate and reliable water supply and it is estimated 
that 200,000 acres more must return to desert if a sup
pJemental supply is not obtained in the near future. 

In the fertile and highly productive Sacramento
San Joaquin Delta of more than 400,000 acres, a sea
sonal shortage of irrigation water exists. During pe
riods of shortage, salt water invades the channels from 
which the irrigation water is obtained. Serious dam
age has occurred to crops in dry years from salinity, 
and the entire delta agricultural output, valued at 
$30,000,000 a year, is menaced. Just west of the delta, 
along the south shore of Suisun Bay, is a highly attrac
tive industrial area occupied by about 100 manufactur
ing plants, supporting a large population and produc
ing finished goods valued at more than $100,000,000 
annually. This area has been damaged and its growth 
stopped by salt water encroachment. 

'Vater shortages occur in the Sacramento Valley dur
ing summer months of low-water years but the condi
tion is not as critical as that in the San Joaquin Valley. 
'Vater supplies available in the Sacramento River 
Basin are in excess of its full requirements. Since ad
ditional water in large quantity must be imported to 
the San Joaquin Valley, the plans for water develop
ment in these two valleys must be considered as inter
dependent and interrelated. Intensive and extensive 
engineering studies for present and future uses of water 
in the Sacramento and San Joaquin Basins, termed the 
"Central Valley", have been made by California and by 
Federal agencies. As a result of these examinations a 
plan of coordinated development has been designed by 
the Department of Public Works of California to 
satisfy all needs. 

In the San Francisco Bay Basin, underground waters 
are used extensively for irrigation. As a result of over-
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drafts the ground water plane has been lowered as 
much as 50 or 60 feet and corrective measures are im
perative. Five reservoirs recently have been completed 
for control of surface waters and replenishment of the 
depleted underground supply of the Santa Clara Val
.ley. One year's operation of the project has demon
strated the efficacy of the system. A marked restoration 
of the underground supply is apparent. 

A shortage of underground water for irrigation is 
reported in the Napa Valley and along the south side 
of Suisun Bay. The Contra Costa conduit and the 
Rector Canyon project, previously mentioned, will pro
vide additional water for these areas. 
. Supplemental water supplies are needed in many of 

the valleys along the tributaries of the San Joaquin 
and Sacramento Rivers. 

Rehabilitation of the Goose Lake irrigation project 
near Lakeview, Oreg., is .proposed. Water-supply re
ports recently made by the Oregon State engineer's 
office indicate that there is water available for irriga
tion of an area of approximately 10,000 acres. 

Pollution of streams from domestic sewage and in
dustrial wastes is not a problem of pressing import
ance, except in the cases of the Sacramento River near 
Sacramento and the San Francisco Bay region. Com
munities bordering San Francisco Bay discharge raw 
sewage into tidal waters of the bay. Several small 
cities have constructed settling basins and San Fran
cisco has developed a long-time plan of improved 
sewage disposal. Construction of a large proportion 
of the necessary works is contemplated. Additional 
study should be given to the problem in the region of 
lIare Island Strait, and action should be taken to rec
tify the condition in this area. 

Pollution of streams in the interior of the basin is 
local in character and small in extent. However, in 
the delta area, vegetable canneries discharge celery 
and asparagus waste products in large quantity into 
the river channels, presenting a problem that will re
quire solution in the not far distant future. 

As previously mentioned, salinity control in the San 
Joaquin-Sacramento delta is a pressing problem in the 
summer months of low-water years. A solution of the 
salinity invasion problem is provided in the Central 
Valley project. 

Mining auriferous gravels by the hydraulic process 
in early days sent millions of cubic yards of debris 
into the str,eams of the valley and out over adj acent 
farm lands during flood periods. To protect navi
gation on these streams and to protect the agricultural 
lands, this form of mining was practically terminated 
by a Federal court decision in 1884. Some hydraulic 
mining is now carried on behind dams which restrain 
the debris. Gravels are also w.orked for gold by 
dredges. Proposals have been made for the construc-
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tion of debris storage dams on the Yuba Bear and 
American Rivers. These would, as well, 'have direct 
b,enefits for Sacramento River navigation· and flood 
control. 

N a~igation o~ the Sacramento River was formerly 
practIced from Its mouth to Red Bluff a distance of 
250 miles. The city of Sacrame~to, ;bout 50 miles 
fro~ t~e mouth, now is the head of reliable all-year 
naVIgatIon, because upstream diversions have affected 
the low water flow. Many individuals and companies 
operate freight-carrying facilities on the river and a 
material increase in water-borne commerce has been 
noted in recent years. The economic importance of 
maintaining navigation on the river is generally rec
ognized. The Federal Government has expended sub
stantial sums in maintaining and improving the stream. 
The River and Harbor Act of August 30, 1935 author
ized a special direct appropriation of $12,000,000 to
ward the cost of a storage dam on the Sacramento 
River to control floods and to improve navigation to 
Red Bluff. 

The port facilities of San Francisco Bay are gen
erally adequate, but a few channel dredging projects 
are needed. The Guadalupe River Channel project 
has been authorized by the Congress, and surveys of 
the Suisun Channel have been completed by the Corps 
of Engineers. 

Flood control in Sacramento Vahey has been a ma
jor problem, but a project which is now practically 
completed will provide protection against floods of 
normal height. Much of the San .Joaquin Valley 
lands have been subject to overflow during seasonal 
high water but irrigation uses and channel reservoirs 
have reduced the frequ,ency of overflow. Flood con
trol problems here will be reduced further by the 
Central Valley project. 

Hydroelectric power developments are already ex
tensive, but possibilities for future developments are 
great although few inexpensive sites remain. Most of 
the power development is in the Sierra Nevada and 
water is thus available for reuse in the lower valleys. 
It is recommended that a power market study for the 
undeveloped power resources of the area be undertaken. 

Recreation activities are numerous and varied in this 
area. It contains Lassen, Yosemite, General Grant, 
and Sequoia National Parks as well as several large 
groves of giant sequoias. Fishing streams are numer
ous and lakes in the mountains are used extensively for 
boating, fishing, and swimming. During the winter the 
high Sierra, which has a snow pack unequaled in this 
country, attracts many winter sports enthusiasts. 
SloughS in the delta region furnish fine wild waterfowl 
grounds. The number of birds appearing in them is 
now greatly reduced. The mountains provide excellent 
hunting grounds. Increased fire protection for forests 
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and brush areas is needed if these recreational areas are 
to be preserved. 

The Central Valley project embodies a plan for the 
conservation, regulation, distribution, and utilization of 
the water resources of the Sacramento and San Joaquin 
Rivers to provide urgently needed water supplies for 
existing agricultural, iAdustrial, and municipal devel
opments in the Sacramento and San Joaquin Valleys 
and upper San Francisco Bay regions, which contain 
3,000,000 acres of settled, irrigated and productive land, 
and a population of 900,000 persons. In addition to 
providing new water supplies to meet serious problems 
of water shortage, the project contemplates the restora
tion of commercial navigation on the upper Sacramento 
River, increased flood protection for the valley lands, 
and the generation of about a billion and a half kilo
watt-hours annually of hydroelectric energy. The key 
unit of the project is the Kennett storage reservoir on the 
Sacramento River to regulate floods and store 3,000,000 
acre-feet of water. 'Vater released from the reservoir, 
after generating hydroelectric power, will flow down 
the Sacramento channel, maintaining adequate depths 
for navigation and furnishing ample supplies for irri
gationand for municipal and industrial use along the 
main river and in the delta region. 

Intrusion of salt water from the bay into the delta 
channels will be pr~vented by the released waters. In 
addition, water supplies will be made available in the 
delta channels for various uses in the nearby upper 
San Francisco Bay area, and for utilization in the San 
Joaquin Valley. Conduits to carry the supplies to these 
areas are provided. The supply for the San Joaquin 
Valley will be conveyed up the San Joaquin River 
through a series of pumping plants and intervening 
natural and artificial channels a distance of 150 miles, 
lifting the water to an elevation of 160 feet above sea 
level. This water will replace San Joaquin River water 
now used for irrigation in the northern San Joaquin 
Valley, thus permitting the entire flow of the river to 
be regulated in Friant Reservoir, the second storage 
unit of the. project, and to be utilized in the southern 
part of the valley where local supplies are deficient. 
Water' from this reservoir will be delivered by gravity 
through conduits extending north and south to serve 
developed irrigated lands in an area extending from 
Madera County on the north to Kern County on the 
south. The cost of the project, estimated at $170,000,-
000, will be repaid by revenues from the sale of water 
and power. 

The sources of water supply for the project are the 
Sacramento and San Joaquin Rivers and their tribu
taries. The State of California, pursuant to acts of the 
State Legislature, has filed notices of appropriation on 
the principal streams. Studies made by the Depart
ment of Public 'Vorks of California, the Corps of Engi-
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neers, and the Bureau of Reclamation indicate that the 
works of the project will provide an adequate water 
supply for all purposes. 

The principal engineering features of the project are 
as follows: 

Sacramento River storage unit.-The Kennett Reser
voir, the key unit of the project, is located on the Sac
ramento River near Redding in Shasta County. The 
d~m will be 420 feet high and store 3,000,000 acre-feet 
of water. A 275,000-kva power plant will be located 
below the dam. A reregulating afterbay with a 
50,000-kva power plant will be constructed below the 
Kennett Dam. From the power plants a 200-mile 
power transmission line will extend to a main dis
tributing substation near Antioch on Suisun Bay. In
vestigations in progress by the Bureau of Reclamation 
may result in an increase of capacity or possibly in a 
cha~lge of location of the site within the same general 
canyon section, but the utility of the storage unit will 
be the same. 

Oontra Costa conduit.-A callal with pumping plants 
will extend west from the San Joaquin delta for 50 
miles through Contra Costa County to supply munici
pal, industrial, and agricultural water requirements. 

San Joaquin pumping system.-The· works for this 
pumping system will comprise a dam and other works 
in the Sacramento delta to divert the regulated flow 
through a channel into the San Joaquin delta for salin
ity control, irrigation, and other purposes; dredging 
of existing channels in the San Joaquin delta; five 
dams and pumping plants on San Joaquin River to 
the mouth of the Merced River; and four pumping 
plants and 65 miles of canal on the west side of San 
Joaquin Valley which will deliver water to Mendota 
weir on the San Joaquin River, at an altitude of 160 
feet. These works will be capable of furnishing a sub
stitute supply of 900,000 acre-feet to 300,000 acres of 
land now irrigated from the San Joaquin River. 

Friant Reservoir.-A dam, 260 feet high, will be con
structed on the San Joaquin River, which will store 
450,000 acre-feet of water and will permit the diversion 
of San Joaquin River water southward. 

Friant-Kern Canal.-The Friant-Kern Canal will 
extend south from Friant Reservoir to Kern River, a 
distance of 157 miles and will be capable of supple
menting deficient supplies for an area of 1,000,000 acres 
of developed land. 

Madera Canal.-The Madera Canal, maximum ca
pacity 1,000 second-feet, will extend north from Friant 
Reservoir to Chowchilla River, a distance of 35 miles 
and will be capable of furnishing irrigation water to 
an area of 140,000 acres. 

The Central Valley is highly developed. Its products 
are largely noncompetitive with other sections of the 
country, since production of many of them, such as 



Drainage Basin Problems and Programs 499 
nuts, figs, raisins, and asparagus, is confined largely to 
California. The project is not designed to bring new 
lands into cultivation. Part of the water supply is to 
be obtained by the purchase of water now used for 
flood irrigation of pasture lands and this will result 
in the retirement from use of 250,000 acres of sub
marginal land. 

The economic values of the project are of great 
magnitude. Of the 3,000,000 acres now irrigated, 
1,000,000 face acute water shortage, and abandonment 
is proceeding rapidly. The values in jeopardy are 
large, as, without water, communities will vanish and 
whole sections return to desert. Part of the loss would 
be suffered by persons not residing in the areas directly 
affected. 

by State and Federal agencies. One such proposal 
was that storage dams be constructed on the Ameri
can River, which enters the Sacramento River at Sac
ramento, in lieu of provision for storage on the head
waters of the Sacramento River. This is one of the 
most favorable of the alternate plans. Extensive 
studies have shown that storage on the Sacramento 
River is superior for the following principal reasons: 

1. Navigation improvements and additional flood 
control will be provided on the Sacramento River 
above the city of Sacramento, and irrigated lands 
along the stream above this city will be benefited by 
construction of storage works in the upper reaches of 
the Sacramento River. 

Control of salinity in the delta of the two rivers is 
also a part of the agricultural maintenance phase of 
the project. Some abandonment has occurred and this 
whole area is endangered. 

2. Reservoirs on the Sacramento River will store 
much greater amounts of water. 

Alternate plans have been proposed for some fea
tures of the Central Valley project and investigations 
of the most promising of these schemes have been made 

3. Although the capital cost of the Sacramento 
River storage will be larger than the cost of storage 
on the American River would be, the net annual reve
nues of the Sacramento storage will be much greater 
since it will provide larger amounts of hydroelectric 
power. 

Central Valley-San Francisco Bay Project List 

Map I k.y 
no. 

Proj.ct Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATIO~ OR CONSTRUCTION 

3 
3 

2.5 
31 
34 
36 
33 

Goos. Lak. Vall.y, Oreg.: Improvement andr.~abi)i~tion ofirrig.atio.n works ________ '-'-----------
Central Valley project of California: ComprehenSIve lfflgatl?D, nQVlg8tlo~, flood 8J?d sabn.lty control, 

domestic and industrial wat.r supplies and hydro-e1ectrlc pow.r project covermg .ntlr. Central 
Valley. Project consists of the following: 

Estimated coat 
Kenn.tt dam,reservoir and power plants. ________________________________________ $ 84,000,000 
Kerinett transmission lin. and substation ______ . ________________________________ ._ 14, ooo,~ 

~¥.~~1~{~~~;~;;~~~~~~~~~~~~~~~~~~~~~~~~~~~~m~mHm~~~m~~H~ ~ m~ m 
Rights-of-way, water rights, and general expense __________________________________ , 8,000,000 

24 Stockton, Calif.: Dredging 9-foot feed.r channeL _c ___________________ , ___ , ___ , __ ._.----------------.-

17 Napa County Calif.: Supplemental domestic wat.r supply to State mstltutlOns In Napa Valley, 
reservoir an~ pipelin~. ....... . 

32 Stanislaus County, Cahf.: Modesto IrrIgatIOn dlstrICtse':"lce ditch ~provement------,-------------
7 Glenn and Colusa Counties, Calif.: Sacram.nto Valley bird r.fug.; wild fowl concentrationr.fug. on 

Zl Sa~ac;;'::l:.:~b':.~ri.: Ext.nsion and repairs to water, •• wer, and drainage systems of Lett.rman 

2.5 Pi?~g~~ ~~t:~,;placements and .xtensions to water distribu.tion sy~t~.-... -----------~--------
30 Santa Clara County~ Calif.: Dredging deep sea channel and turnmg basmIn lower San FranCISCO Bay 

9 A~':,~~~~~':!Jv~~ba Rivers, Calif.: 4 d.bris storage dams to control grav.1 wast. from placer 
mining. . 

, 

$92,000 
40,000,000 

112,OGO 
1,000,000 

380,000 
369,<M)0 

Sum n.eded to complete project. 
Plans completed. 

Do. 
Sum need.d to complete project. 

24,000 Plans compl.ted. 

140,000 Do. 
580,000 Authorized by Congress. 

6,945,000 Do. 

GROUP B-FOR DEFERRED CONSTRUCTIOK 

13 Sacramento County, Calif.: Folsom Reservoir bI Am.rican River ___ • ______ .... ______________ • ____ _ 

35 Fresno County, Calif.: Pin. Flat Reservoir to .!ontrol seasonal peak flows of the Kings River for 

21 SO,\~~~I~':!~~~~, C'::I~~.~u:8~~~g;ng and straigbtening Suisun Channel to 8-foot d.pth from Suisun 
Bay to town of Suisun. t f P d'se Irrigation district 

5 :r~e r~~~~~!i~lif6a~NJ?~~~;~~~~~~·!-::,~ !~sr:::;::::~~.~l's f~~"El~ D~ra<!o irrigation distrlci: 
1~ M d~C and Lassen' Counties, Ca1il.: Supplem.ntal wat.r for Big Vall.y Ifrlg~tlOn.pr~J.ct.-.-------
8 N~vada County Ca1il.: Wat.r for hydrauliC mining, Black Rock placer mInIng dlstrIct .. ______ ::.: 

Zl San Francisco Harbor: Remove 3 rock shoals. ________________________________________________ -- -
18 P.taluma Calif.: Outfall and compl.t. s.wag. treatm.nL _____ . ___ . _______ . ___________________ :::: 
40 Bak.rsfield Ca1il.: Partial sewage treatm.nt plant __ • ____ . _______________ · ________________________ _ 
12 North Sacr:.m.nto Ca1il.: Complete sewage treatm.nt plan~.------------------.--------------- ._. 
29 Palo Alto Ca1il.: S.Wage treatm.nt plant for v.t.rans' hOSPltal _________ . ___________ • __________ : __ _ 
14 Placervill~, Calif.: Outfall sewer and partial sewage treatm.nt plant. __________ ::::::::::::::::. __ _ 
6 Willows, Calif.: Partial sewage treatment plant_. ____________ • ____ •· ----.------

$4, 000. 000 

3,000.000 

140.000 

300,000 
360,000 
325.000 
249,000 
45,000 

316,000 
100,000 

2O,OtlO 
32,000 
50,000 
10.000 

Preliminary plans compl.t.d. Cost given is for 
next 2 years. Additional need.d to compl.te 

Pr~~O:::i- plans compl.ted. Cost given is for 
n .xt 2 years. Additional need.d to compl.te 
$7,000,000. 

Survey compl.ted. 

Plans rompl.t.d. 
Do. 

PlaDs under way. 
Do. 

Surv.y compl.ted. 
Preliminary plans complet.d. 

Do. 

surf.~·in pt6~res~. . < 
Pr.liminary plans completed. 

Do. 
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Cities _ 

Water Supply __ _ __ _ __ __ • 

Pollution Control _ __ __ __ __ __ • 

Cbnnnellmprovement, NAvigation _____ --N--

Irrig:ttionCnnnl ________ __ --1--
Aqueduct or Conduit, WAter Supply ____ --w--
Pumping Plant _________ --0--

Dnm and Reservoir: _ -- - _____ a:::> 
I, lrrigntion; N, NavigatioD; P, Power; W, WI'ler Supply: 
M, StorAge Mining Wn.ete;~. Ground Wnt~r Rechn~; 
F, Flood Control 

Migratory Wildfowl Refu~ _____ _ 

Power Plnnt _ _ __ __ __ __ flI 

Divenion Tunnel 

Tmnemialion Line 

Dminnge BaRin ~undary 

Map Key MUlDoon Shown on Project Li,t _ _ 16 

Projecte., Immediate JIlVeetig.ttiOh or,OorudJUcCion Shown in Red 

Grouped Pollution Control Project. EsCt'etlillR 3 in Number 
Omitted to Avoid Confusion 
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Central Valley-San Francisco Bay Project List-Continued 

Map/ key 
no. 

Project I Estimated cost I Remarks 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

10 Transmountain diversion from Trinity River in northern California-Klamath Basin, to Sacra
mento River in Central Valley-Ban Francisco Bay Basin: For power, irrigation, navigation, and 
salinity control. 

$62, 000, 000 Preliminery surveys completed. 

4 TraDsmonntain diversion from Eel River in northern California-Klamath Basin to Sacramento 
River in Central Valley-San Francisco Bay Basin: For power, irrigation, navigation, and salinity 
control. 

39 Democrat Flat Reservoir on Kern River: Pumping plant and reconstruction of canals for irrigation_ 
38 Pleasant Valley Reservoir on Tule River: To be operated in conjunction with ground storage for 

irrigation. 
22 lone Reservoir: For storage equalization of Dry Creek and Mokelumne River, principally for irriga-

tion. 
41 Kern River Canal: For irrigation of lands in the vicinity of Bakersfield, CaliL ____________________ _ 
37 Mendota west side pumping system and canals: For irrigation of land south of Mendota __________ _ 
17 Napa County, Calif.: Dam and reservoir on Conn Creek and 4O-inch pipe. line lor domestic, iI).-

dustrial. and irrigation water supply to Crockett and the Napa Valley. 
20 Benicia, Calif.: W.ter .. upply improvements lor domestic use and fire protection, Benicia ordnance 

department. 
21 Solano County, Calil.: Irrigation and pumping system ~o supply water to lands between Elmira and 

Cordelia. 
Chowchilla, Escalon, Lakeport, Maxwell, and Tehachapi, Calif.: Sewer systems __________________ _ 

30 Willow Glen, Calif.: Sewer system-_______________________________________________________________ _ 
Ancf.:m::AS~~~~n~y~:;,":.~aIJey, Jackson, Mount Shasta, Nevada City, Oakdale, and Sutter Creek, 

18 Sacramento, Calil.: Sewer system-------__________________________________________________________ _ 
23 Stockton, Calil.: Sewer system------------________________________________________________________ _ 

Gridley, Gustine, Hanlord, Isleton, Los Gatos, Napa, and South San Francisco, Calif.: Sewer sys
tems. 

19 Marin sanitary district no. I, California: Sewer system-------------------_________________________ _ 
26 Alameda, Calif.: Sewer system ____________________________________________________________________ _ 

Albany, Antioch, Atherton, Bayshore, Belmont, Belvedere, Benicia, Corte Madera, Daly City, 

~~m1e~~}!arrta":"~~~r:,sj:¥tis{;~~~;n"r~8r1f:.~~~zL~~n:.,:~~R~;3= ~::'iNi:;: 
vale, Calil.: Sewer systems. 26 Emeryville, Calif.: Sewer system _________________________________________________________________ _ 

~ ~~t~1~t~i~~1tlFr~i?~~~~i~~============:==:::::=::::=::::::::::::::::::::::::::::::::::::: 
~ :~~b:.~~~Is~~lg~li~.~'Se::~:;~~;;m:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
26 ~a~~~~p~a~.;,.~~!fe~yti:r~d~-R.d-Biuir;-R-.-ddiiig;-Rio-viSta;-iiiiiita:-Ciara;-Tj.;';;Y,-Ynba-C1iY;-

Calil.: Sewer systems. 

28, 000, 000. 

2,500,000 
2, 900. 000 

8,600. 000 

9,000,000 
16,000,000 
5,000,000 

125,000 

1,300,000 

135,000 
100,000 
270,000 

500,000 
300,000 
255,000 

75,000 
200,000 
623,000 

100,000 
1,000,000 

100,000 
100,000 
200,000 

20,000,000 
100,000 
323,000 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
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3. CENTRAL CALIFORNIA COAST 

The basins of the central coastal streams of Cali
fornia, the waters of which are used principally for 
irrigation and to supply municipalities, have large 
run-off's, but stream flow is erratic. Most of the water 
used in these basins is obtained from underground sup
plies. These have been depleted and now require arti
ficial replenishment for maintenance of the cities and 
the irrigated lands. 

Immediate needs are supplemental water supplies for 
two communities, supplemental water for irrigation, 
and adequate fire protection for brush and forest cover 
to prevent further aggravation of run-off problems; 
a program with benefits to soil conservation, flood 
control, grazing, stream regulation, and recreation is 
recommended. 

General Description 

These basins occupy a coastal area of 11,500 square 
miles extending southeasterly along the Pacific Ocean 
for 300 miles from San Francisco to Santa Barbara. 
The eastern boundary is the crest of the Coast Range 
which forms the divide between the San Joaquin Val
ley and the numerous coastal watersheds. The topog
raphy is generally rough and complex. Ridges and 
spurs of the Coast Range intersect the area both 
lengthwise and crosswise. Rolling hills and narrow 
valleys predominate, with the highest mountain peak 
attaining an altitude of -5,800 feet. Stream slopes are 
steep. _ 

Four percent of the area is classed as forest 
or as potential timber land. Thirty-eight percent 
is brush-covered, 36 percent grazing land, and 17 per
cent agricultural land, of which 200,000 acres are irri
gated. The Santa Barbara National Forest, chiefly 
in the southern part of the area, embraces one-sixth 
of the region. 

The population is 220,000, of which 55 percent is 
urban. The principal industries are agriculture, oil 
production, livestock, and commercial fishing. Tourist 
travel is a material factor in the activities of the basins, 
Santa Cruz, Monterey, San Luis Obispo, and Santa 
Barbara being especially well known as tourist centers. 
There are three seaports, Monterery being the largest. 
In general, the basin is well suited to residential 
occupancy. 

There are four stream systems of importance; the 
largest, Salinas River, drains the central part of the 
area. Next in importance are the Pajaro, Santa Ynez, 

and Santa Maria Rivers. All have numerous tributar
ies and, in addition, 100 small creeks and water courses 
flow directly into the Pacific Ocean. 

The year is divided into pronounced wet and dry 
periods. The dry season, practically without rains, 
lasts from April to October, inclusive; irrigation is 
therefore essential. Precipitation varies greatly with 
altitude and distance from the coast. In some portions 
of the basin the annual precipitation is less than 50 
inches while in other sections it is less than 10 inches. 
Temperatures are mild throughout the year. Stream 
flow varies greatly in diff'erent years and during the 
wet and dry periods of each year. Winter flood flows 
are of large magnitude. Summer stream flow is al
most negligible. The average annual run-off' of these 
basins is 2,000,000 acre-feet, but the range is from 
8,000,000 down to 100,000 acre-feet. The ground water 
supplies, especially those of the river valleys, are 
of great importance, . extended irrigation use being 
made of them. Some of the principal cities also are 
dependent upon ground water. 

Recommended Plan 

River regulation is called for by the erratic yearly 
stream flow and llltermittent seasonal runoff, but steep 
river grades, such as those in these basins, make reser
voir sites at a reasonable cost difficult to find. Conse
quently large volumes of the flood flow of the streains 
must always pass unused to the Pacific Ocean. 

Water supply for both domestic and irrigation uses 
is inextricably tied up with conservation of the under
ground water. As large a percentage of the available 
moisture as possible must be held in the natural reser
voirs of the· earth itself. No opportunity exists for 
importation of much water from adjacent river basins. 
In one case, to supply municipal requirements, it is pro
posed to import water from an adjacent watershed 
within this area. 

The underground water supply is more reliable than 
the surface runoff but it varies with wet and dry cycles 
of precipitation. It is now seriously overtaxed and 
the water table is receding in the irrigated areas. Re
plenishment is essential to avoid increasing pump lifts 
to uneconomic levels, and even to avoid exhaustion of 
the underground supplies. 

One small hydroelectric plant has been constructed, 
but future development will be negligible because of 
lack of reliable flow. 
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Future water development, limited in scope, will be 
confined to the two present dominant uses, municipal 
supply and irrigation. The principal means of ex
tending the uses of water will be through construction 
of stream channel reservoirs, despite the scarcity of 
reservoir opportunities. Water stored in such reser
voirs will be used bo\h dire~tly and indirectly. In
direct use will be by spreading the water on porous 
valley bottoms for replenishment of underground 
water with subsequent pumping for municipal and 
irrigation uses. This method is already utilized to a 
considerable extent in southern California. 

Numerous studies of channel reservoir sites have 
been made and some are worthy of development. 
Storage sites with an aggregate capacity of 970,000 
acre-feet have been surveyed. Cost per acre-foot of 
water yield is prohibitive in some and is high in all 
instances. 

Five specific projects have been included in the plan 
with a view to supplementing the water supply for 
i.rrigation, domestic, and industrial uses. 

Fire protection is 9f paramount importance to a 
section which has a season of 6 dry, hot months, 
and which is dependent upon watersheds with brush 
and light-timber cover. Adequate fire protection is 
an immediate need and when achieved will provide 

National Resources Committee 

major benefits in stream regulation and related 
conservation functions. 

Erosion affects much of the basin area. This prob
lem is now being studied by the Soil Conservation 
Service with the establishment of a demonstration 
project near Santa Cruz. The prevention of erosion, 
protection of forested and watershed lands, and pro
posed extensions of the national forests are closely 
related to the conservation of the water supply and 
shouJd have due consideration. 

Pollution of streams is caused by the discharge of 
. sewage and of a small amount of industrial waste. No 
plans for abatement of this pollution have yet been 
made, but eventually the problem must receive consid
eration. 

Recreation is an important feature of these basins. 
The accessible beaches of the coastal area are heavily 
used for this purpose. While sanitation facilities are 
adequate at present, there will soon be serious pollu
tion problems in the congested inland recreational 
areas adjacent to municipal. water-supply systems. 

Flood control is a problem that may become im
portant in the future but if the contemplated projects 
for the conservation of the water supply are carried 
out floods will tend to become less serious in the lower 
parts of the valleys. 

Central California Coast Project List 

Map I key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

7 San Luis Obispo, Calif.: Supplemental water supply involving intrabasin diversion, collection 
reservoir, tunnel Bud pipe line, regulating reservoir, and mains. 

1 Santa Clam and San Benito Counties, Calif.: Supplemental water supply involving construction 
of 3 reservoirs and 4 canals for irrigation and recharge of underground basins in Pacheco water 
district. 

Basin-wide project to protect forest and brush cover against fire with attendant benefits to gr&ing, 
soil erosion, and flood control. 

4 Carmel SBnitary district, California: Complete ,",wage treatment p�ant-----------------------------
8 San Luis Obispo, Calif.: Partial sewage treatment plant-------------------------------------------

$980,000 Plans completed. 

335,000 Do. 

'226,000 Plans have been prepared by Forest Service for a 
continuous construction and maintenance pro-
gram. 

SO,OOO Plans completed. 
24,000 Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

6 Monterey County, Calif.: Storage on the Salinas River system for irrigation, recharging of under
ground water supplies and power. 

2 San Benito County, Calif.: Supplemental supply for Hollister irrigation district involving con
struction of 3 dams, 2 canals, and spreading grounds for underground parcolation; the Pacheco 
project covers part of this plan. 

9 Santa Barbara and San Luis Obispo Counties, Calif.: Irrigation and flood control in Santa Maria 
Valiey; dam and reservoir on Cuyama River and main canal •. 

5 King City, Calif.: Outfall sewer and partial sewage treatment plant--------------------------------
(1) Pacific Grove (3) and Santa Maria (10), Calif.: Sewer systems ____________________________________ _ 

I Map key number shown following oommunity name. 
'Annually. 

$1,000,000 

500,000 

1,500,000 

20,000 
SO,OOO 

Plans incomplete. Cost given Is for next 2 years. 
Additional needed to complete $1,700.000. 

Plans incomplete. Cost given is for next 2 years. 
Additional needed to complete $800,000. 

Preliminary engineering work completed. Cost 
given is for next 2 years. Additional needed to 

P:~~!;:~f:sO:inpleted-
Plans incomplete. 



4. SOUTHERN CALIFORNIA COAST 

The major problem of the southern California coast 
area is that of providing a supplemental water supply 
for both domestic and irrigation uses. In this semiarid 
region, all agricultural and urban developments are 
dependent upon provision of adequate water. An ex
ceptionally attractive climate and abundant resources 
have combined to make this one of the more rapidly 
growing liections of the United States. Water has 
been conserved to a great extent to meet increasing 
demands, but the local run-off became inadequate 
many years ago. Importation of water from another 
basin has been accomplished, but overdrafts upon 
underground water sources continue. A new diver
sion, from the Colorado River, is contemplated in the 
construction of an aqueduct 250 miles long, now under 
way. 

Protection from fire of the brush and forest cover of 
the hills and mountains of these basins is important. 
Burned-over hills magnify the flood danger to cities 
and towns below them. 

Despite the small amount of rainfall received, the 
fact that most of it is delivered by one or two major 
storms during the year results in a serious flood-control 
problem. Intermittent streams, generally dry, become 
torrents after heavy storms. Storage on these streams 
and protection of the wash channels are required. 

General Description 

The southern California coast basins occupy an area 
of 10,500 square miles, extending southeasterly from 
Santa Barbara to the Mexican boundary. A broad 
coastal plain extends to the low rolling foothills, from 
which rise abruptly the mountains which form the 
Coast Range, which is the eastern boundary of the area. 
Fifteen streams, of which the Santa Ana River is the 
largest, discharge directly into the ocean. 

More than half of the area is in brush cover of the 
chaparral type, and one-quarter is occupied by three 
national forests. There are 600,000 acres intensively 
cultivated. This is irrigated land, largely devoted to 
citrus groves and deciduous orchards. 

The area has a population of 2,800,000, seven-eighths 
of which is urban, the Los Angeles metropolitan area 
alone having a population of 1,900,000. The growth 
of the cities and towns within this basin has been rapid. 
The principal activities are agriculture, oil production 
and refining, and manufacturing. Tourist travel is of 
great importance. Harbor facilities are excellent, there 
being deep-water ocean ports at Los Angeles, Long 
Beach, and San Diego. 

96428-37-33 

The climate is mild with dry summers and short rainy 
winters. The average aunual temperature exceeds 60 
degrees. In the citrus belt the temperature seldom falls 
below 30 degrees.· The wet season extends approxi
mately from November to March, and the remainder 
of the year is very dry. In the agricultural areas the 
annual rainfall ranges from 10 to 20 inches; in the 
mountains precipitation reaches as high as 40 or even 
50 inches. 

A large part of the stream flow is absorbed by 
alluvial cones and fans along the margin of the moun
tains, by porous stream beds and by unconsolidated 
gravels in the valleys and the coastal plain areas. Main 
streams are dry except during winter storm periods 
during which flashy floods pass largely unused to the 
ocean. Large annual variations are found in rainfall 
and run-off records. The average annual run-off 
amounts to 1,150,000 acre-feet with maximum and 
minimum values of 4,800,000 and 120,000 acre-feet, 
respectively. The erratic streams to be of service must 
be regulated through storage, either surface or under
ground, or both. Underground water storage is by far 
the more important. 

Recommended PIau 
Water supply development and use is in an advanced 

stage in this basin. Local supplies, with the exception 
of flood peaks, are practically consumed by municipal 
9,nd irrigation uses in most sections of the basin. 

Underground waters, originally the chief sources of 
municipal and irrigation supplies, are greatly depleted. 
As a consequence, large volumes of supplemental water 
have been imported at great cost from adjacent basins 
to meet the pressing demands of rapid urban growth. 

Further reservoir control of local water resources 
will be extremely costly, but will involve multiple pur
poses, including flood control by storage, spreading 
of the conserved flood waters for underground storage, . 
and subsequent pumping for both municipal and irri
gation uses. In some cases direct use from the reser
voirs without underground storage will be possible. 

Of the irrigated area much the greater part is sup
plied by pumping of underground waters. Overdraft 
has resulted in lowering the water table from 50 to 
100 feet in large areas and this has entailed heavy 
pumping costs. Yearly water consumption by irri
gated land is estimated at 1,000,000 acre-feet. 

The metropolitan water district of Southern Cali-
• fornia, which includes Los Angeles and 12 nearby 

cities, has under construction an aqueduct which 
505 
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Drainage Basin Problems and·Programs 

will bring 1,100,000 acre-feet of water from the 
Colorado River. Construction is far advanced. The 
cost of this project will exceed $220,000,000. The city 
of San Diego is considering a transmountain diversion 
from the Colorado River by way of the All-American 
Canal, for importation of 110,000 acre-feet annually. 

Imported water and surface flood-control reservoirs 
will assist in refilling the depleted underground reser
voirs, thereby decreasing excessive pumping lifts for 
irrigation and municipal uses. Imported water not 
needed .for immediate municipal and industrial sup
plies will be used for supplementing the supplies of 
existing irrigated areas. Increased urban development 
will encroach upon existing irrigated areas and water 
1I0W used for irrigation purposes will be freed for 
domestic use as this shift occurs. 

Water projects involving salvage of flood waters 
through reservoir control with spreading on porous 
alluvial areas are listed for construction in the future, 
as is, also, the proposed transmountain diversion of 
Colorado River water for San Diego. 

Flood control and erosion are serious problems in 
this basin. Artificial changes resulting from settle
ment and development in the foothills and plains 
areas have decreased channel capacities, increased 
flood run-off and accelerated erosion. At the same time 
these have increased the potential damage to property. 
Flood run-off and mud and debris flow from burned 
foothill areas are excessive. Several methods should 
be used in effective combination for flood control. They 
are: Adequate fire protection to maintain brush cover 
and prevent excessive erosion on steep mountain slopes; 
detention storage in channel reservoirs on steep moun
tain streams; debris sumps to catch mud and rock; 
artifiCial channels of adequate capacity in foothills 
and plains areas; and distribution of flood water over 
porous stream channels for absorption in underground 
reservoirs. These measures will also contribute 
greatly to water conservation. 

The prevention of forest and brush fires in foothill 
and mountain areas is of prime importance, needs 
emphasis, and should be a first line of defense in flood 
control in southern California. Unless the brush 
cover is preserved the costly reservoirs will soon be 
filled with muck and rock debris. A plan proposed 
by the United States Forest Service is recommended. 

The estimated cost of flood protection in Los An
geles County is $130,000,000, of which amount $55,000,-
000, has already been expended or authorized for ex
penditure bv the local flood-control district. Orange 
County flood-control plans contemplate an expenditure 
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of $16,500,000. The estimated cost of proposed flood
control works in the vicinity of San Diego is set at 
$10,000,000. 

Future units of the Los Angeles County flood-con
trol project, estimated to cost about $72,000,000, are 
now being restudied by the Corps of Engineers with 
construction authorized by the Congress. The Orange 
County flood-control project has been authorized by the 
Congress, with construction placed under the direction 
of the Corps of Engineers. Detailed plans are in 
preparation. 

Navigation facilities are afforded through the deep
water ocean ports at Los Angeles, Long Beach, and 
San Diego. A dredging project at San Diego Harbor 
has been proposed by the Corps of Engineers. 

Pollution abatement measures are needed in limited 
areas. Sewage of large cities is mostly discharged 
into the Pacific Ocean after preliminary treatment or 
screening. Harbor areas appear to be the most seri
ously affected by pollution. In these areas mud flats 
collect sewage. Fish canneries at San Pedro, Long 
Beach, and San Diego add heavily to pollution of 
harbor waters. 

Recreation and conservation of wildlife should be 
considered in planning for future development. "~ith 

a rapidly increasing population these subjects become 
increasingly important. No projects are presented at 
this time. 

Salt water intrusion is causing concern in this area. 
During the last 30 years the ground water in the cen
tral coastal section has lowered progressively. The 
gradient is now away from the ocean, and at its lowest 
point the water table is about 60 feet below sea level. 
In some parts of this district the chloride content of 
the ground water is alarmingly high. Whether this 
condition is due to the intrusion of sea water is not 
certain but it is certain that the danger of such intru
sion is serious. Capital investments to the extent of 
tens of millions of dollars are at stake and comprehen
sive studies that will determine the physical conditions 
involved and the remedy, if any, should be made. 

International relations.-The Tia Juana River, a 
small stream along the California-Mexico boundary is 
international. Reservoirs have been constructed on the 
Tia Juana River system both in California and in 
Mexico. San Diego has constructed two channel reser
voirs in California on Cottonwood Creek, a tributary 
of the Tia Juana River and nses the water there stored 
for municipal supply. No definite plan has been de
veloped for settlement of this international water 
problem. 
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Map 
key 
no. 

Southern California Coast Project List 

Project Estimated 
cost 

National Resources Oommittee 

Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Los Angeles and Orange Counties, Calif.: Study of salt intrusion into wells and coastal basin ______ _ 
Basin wide project to protect forest and brusb cover against tire, witb attendant benefits to grazing, 

soil erosion, and fiood contro]. 
3 Ventura, Calif.: Reservoir on Coyote Creek for supplemental water supply _______________________ _ 

17 Bell, Cali!.: Extension and improvement of water supply system _________________________________ _ 
15 Rosemead, Calif.: Waterworks ______________________________________________________ 0 ___________ ._. 

6 Los Angeles County, Calif.: Flood control and water conservation on Los Angeles and San Gabriel 
rivers by Los Angeles County lIood control district. 

19 Los Angeles and Long Beacb Harbors, Calif.: Breakwater ___ ._._ ••••• ___ ••• _ ••• ___ .. -.-••......•••. 

32 San Diego, CaUf.: Sanitary sewer system and treatment plant._ •••• __ ._ ••• _. __ •• __ •..........•••.. 
16 San Gabriel, Calif.: Sewer system and treatment plant ••...•••••••••••••••••••••...•••.......••.... 
14 Azusa, Calif.: Sewers and complete treatment plant._ •••.•........•..••.....•••••••••••••••••..... 
25 Laguna Beacb, Calif.: Sewers and complete treatment plant. 
18 Monterey Park, Calif.: Sewers and complete sewaga treatment planL .••..••••.••••••••• _ ..••..... 
24 Newport Beacb, Calif.: Sewers, outfall and complete sewage treatJ;Dent plant._ .••••.•••••••••••••.. 

$30,000 
844,000 

• 393,000 

314,000 
242,000 

35,000,000 

1,375,000 

2,000,000 
450,000 
180,000 
190,000 
200,000 
230,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

22 Orange County, Calif.: Flood control and water conservation ••••••••••••••••••••••••..••••.•...... 
32 San Diego Harbor, Calif.: Dredging ••••••.•••••••. _ .. __ ••. _ ••• _ ....•........•....•....• ~ ••......•.. 
5 Oxnard, Cali!.: Drainage district no. 3. Drainage to remove alkaline salts •••••.•••••••......•..... 
2 Ventura County, Calif.: Conservation of waste water of Santa Clara River for irrigation and recbarg· 

ing underground basin. 
28 San Diego County, Calif.: Fallbrook irrigation district, water supply from San Luis Rey River for 

irrigation of 5,000 acres. 
8 Arcadia, Calif.: Sewer system and sewaga treatment plant •• _ ••••••••••••••••••••• _ •••••••••••••••• 

32 San Diego, Calif.: Outfall sewer and two sewage treatment plants ..••••...•.....•.............•. __ • 

~ ~::!~C~~cbC~~·i:;d!!":r\'~~8:ii~~~~'r!~~~W~!~d~~A"s't~ewage.ire8im.;it·piii;iC~:~::::::::: 

$16, 500. 000 
4, 184,000 

318,000 
1,000,000 

250, 000 

271,000 
500,000 
. 00.000 

60,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Preliminary plans made. 
Plans completed. 
Plana bave been prepared by Forest Service for a 

continuous construction and maintenance pro
gram. 

Plans completed. 
Do. 

Under construction. Cost given is for next 2 years. 
Additional needed to complete $37,000,000. Au· 
tborized by Congress. 

Sum needed to complete project. Autborized by 
Congress. 

Plans completed. 
Do. 
Do. 

Plans completed. 
Plans completed. 

Do. 

Autborized by Congress. 
Survey completed. 
Preliminary plans completed. 
Investigation under way. Cost given is for next 2 

years. Additional needed to complete $2,200,000. 
Preliminary plana made. Cost given is for next 2 

years. Additional needed to complete $536,000. 
Plans completed. 
Preliminary plans completed. 

Do . 
Do. 

29 

30 
27 
31 

(I) 

Carlsbad Mutual Water Co., Carlsbad, Calif.: Water supply for domestic use and irrigation of 5,000 $140, 000 Preliminary plans completed. 

7 
11 

(I) 

acres. 
San Di.go CO!lnty, Calif .. : Floo!! control and conservation of water ...... o ................... · ..... . Santa Margarita ReserVOir, Calif.: For lIood control and wat.r conservallon. ____ ._ ......... _._ .. __ 
San Di.go~ Calif.: Importation of water from Colorado River for future needs ___ ... ___ ....... __ .... 
Covina (13), Fillmore(4), Glendora (9), RIalto (10), Tustin (23), and Westminster (00), Calif.: Sewer 

systems. 
Sierra Madre, Calif.: Sewer syst.m •• ____ ••• _ •• _ ... __ ....... __ .•. _ ................. __ .•.• __ .• _ ... __ 
Riv.rsid •• Call!.: Sew.r system .................... _ ......... _ ........................ _ ........... . 
Cbino (12), and Coronado (32), Calif.: Sewer syst.ms .. __ ................ __ .... __ ................ .. 

I Map k.y number sbown ful\owing community nam •. 
• Annually. 

10,000,000 
200,000 

22, 500, 000 
350, 000 

100. 000 
250,000 
50, 000 

Do. 
Do. 

Project b.ing studi.d by Board of Engineers. 
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COLUMBIA RIVER-GENERAL PLAN 

The plan for the Columbia River contemplates the 
building, step by step, of an agricultural, industrial, 
and commercial empite in the Northwest that will be a 
major asset to the whole Nation. 

Utilization of the immense resources of the Columbia 
River for this purpose involves several factors. Irri
gation in the upper and middle reaches of the basin 
and flood protection and drainage of lowlands near the 
coast will increasl3 the relatively small acreage of farm 
land now available. Ocean navigation to The Dalles 
and shallow-draft navigation beyond would provide an 
extensive, water transportation system. Water power 
will serve to stimulate industry and agriculture. 

These purposes will all be served by a· comprehen
sive plan involving an ultimate system of 10 dams on the 
main stream. This plan, based on studies by the Corps 
of Engineers, is discussed here separately from the va
rious sub-basins into which the Columbia Basin logi
cally divides itself because in scope it overruns their 
boundaries. Individual structures included in the 
general plan are discussed in greater detail in the sec
tions of the report devoted to the separate sub-basins. 
This chain of dams ultimately would use 92 percent of 
the head of the Columbia River main stem in devel
oping 8~520,000 kilowatts. 

Of the 10 dams proposed, 1, at Rock Island, has 
already been constructed by private interests; 2 others, 
Grand Coulee and Bonneville, have been undertaken 
by the United States and their completion is recom
mended. The rest should be built as the need arises 
over a period, perhaps, of many years. 

This work should be supplemented by channel and 
levee works for navigation and flood protection, irri
gation developments, soil conservation, projects to pro
vide water on the ranges for cattle, and measures to 
protect the fishing industry from interference by the 
dams and by pollution of the spawning areas. These 
matters are of general importance in development not 
only of the main stem of the Columbia River but also 
its extensive system of tributaries and the expanse they 
drain. They also receive attention in the sections on the 
individual sub-basins. Various lines of research should 
be undertaken at once by the proper agencies to fill out 
the details of the plan on sound engineering and eco
nomic bases, including an investigation'to guide the 
orderly marketing of the power in conjunction with 
other power resources of the region. 
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General Description 

The Columbia River system drains most of Washing
ton and Oregon, nearly all of Idaho, a section of west
ern Montana, small areas in Wyoming, Nevada, and 
,Utah, and a headwater region in Canada. Its princi
pal tributaries are the Snake and Willamette Rivers. 
The headwaters rise in the Rocky Mountains on the 
western slopes of the Continental Divide. By a 
series of detours to north and south the river flows 
through the Selkirk and Bitterroot Mountains, across 
the wide semiarid plateau of eastern Washington, down 
a series of rapids and through the Cascade Range to 
tidewater at Bonneville; then through the Coast Range 
and finally into the Pacific Ocean. In its journey 
through the United States the main stem of the Colum
bia River travels 750 miles, falls 1,300 feet. It is with 
this segment of the river tllat the plan for 10 dams 
deals. 

The area of 259,000 square miles drained by the 
Columbia River system is a region of high mountain 
ranges running generally north and south, with wide 
valleys and plateaus between. In the tributary basins 
are rich agricultural lands and a diversity of natural 
resources. 

The population is about 1,500,000, concentrated 
mostly in the lower section where the density is about 
40 per square mile as compared with 8 for the rest of 
the basin. Less than 55 percent of the population lives 
in communities of 1,000 or more. The principal cities 
and their 1930 populations are Portland, Oreg., 302,-
000; Spokane, Wash., 115,000; Butte, Mont., 40,000; 
and Boise, Idaho, 21,000. 

The average annual flow of the Columbia River at 
The Dalles is about 200,000 cubic feet per second; 
minimum flows occur during the winter with a normal 
low-water discharge of 50,000 cubic feet per second, 
and a maximum flood discharge of 1,170,000 cubic feet 
per second, in 1894. 

Farming and grazing, lumbering, fishing, and min
ing are the principal occupations. General farming, 
dairying, and fruit raising are extensively practiced in 
the 'Villamette Valley. Large areas are suitable for 
irrigation. The 'Wenatchee, Yakima, Hood River, and 
White Salmon Valleys are famous for their fruit and 
berries. Farther east are the range lands and grain 
fields. Copper, lead, silver, and some gold are mined 
in the Butte-Anaconda and Coeur D'Alene districts. 
Timber is a major resource. 



Drainage Basin Problems and Programs 

The climate is wet and mild near the coast, semiarid 
and arid in the inland plateaus. Still farther to the 
east, toward the Rockies, precipitation increases again. 

The tidewater section of the river extends to Bonne-
. ville Dam and is navigable for ocean-going vessels as 
far as Vancouver, Wash. Portland and Astoria, Oreg., 
and Vancouver and Longview, Wash., are important 
seaports. Shallow-draft open river navigation is pro
vided for in the Middle and Upper Columbia, lower 
'Villamette and lower Snake, but is relatively little 
used. 

Recommended Plan 

The central problem of the Columbia River Basin is 
the orderly and progressive development of the river 
for irrigation, water power, and incidentally naviga
tion. The plan based on a series of 10 dams on the main 
stream has been worked out by the Corps of Engineers 
as the logical solution. These projects will make possi
ble the irrigation of an area greater than the States of 
Rhode Island and Delaware combined and add about 
one-tenth to the total irrigated land of the West; will 
make the river navigable for ocean-going vessels for 
nearly 200 miles, and for shallow-draft vessels much 
farther; and will provide electric generating capacity 
of over 7,500,000 kilowatts, about equal to the present 
total generating capacity in New York and Pennsyl
vama. 

The dams should be built only as the growth of 
population, the need for irrigation of additional lands, 
and the market for power warrant them. Details of 
the plan should, however, be worked out shortly. Pre
cise locations and exact heights of the dams should be 
decided upon so that conflicts with other developments 
may be avoided. 

Power developments on the Columbia River or else
where in the basin should not be permitted to obtain 
priority of rights to low flow, thus precluding later 
upstream diversion for irrigation and domestic use. 
The right to divert water in the future for these two 
purposes without compensation to hydroelectric plants 
then existing should be protected by interstate com
pact or by proper provisions in all power permits 
issued. 

The Grand Coulee Dam for irrigation and power 
will raise the level of the river 355 feet and will create 
a lake extending 150 miles to the Canadian border. 
The portion of the project under construction will 
serve as the foundation of the high dam, which should 
be completed. Plans for this project contemplate ~on
struction of facilities for irrigation of the first umt
possibly 150,000 acres-of the lands to be watered, so 
that this initial tract can be developed as soon as pos
sible after completion of the high dam. Additional 
lands may be irrigated from time to time as new 
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settlers require them, and additional power capacity 
may be installed as fast as the market can absorb its 
output. 

Bonneville Dam at the head of tidewater will form 
a pool 72 feet above sea level, submerging the Cascade 
rapids. The locks, 76 by 500 feet, will have the highest 
lift in the world. The initial power installation will 
be of 86,400 kilowatts capacity and the ultimate instal
lation of 432,000 kilowatts. Output of power will be 
increased by the regulating effect of Grand Coulee 
Dam. 

The project to dredge a 27-foot navigation channel 
from Vancouver to Bonneville is recommended, to
gether with the extension of the Vancouver turning 
basin and the dredging of channels at Elokomin 
Slough, St. Helens, and Youngs River. 

Above The Dalles, construction of a 7-foot open
river channel between the Celilo Canal and Umatilla 
Rapids has been planned by the Corps of 'Engineers 
and is recommended. This improvement will accomo
date modern barge transportation for an additional 100 
miles. Development of Grand Coulee and other irri
gation projects may eventually justify further im
provements up the river to Priest Rapids, the practi
cable head of navigation. 

The Columbia is one of the more important fishery 
streams of the United States. It furnishes spawning 
grounds for fish which range along the North Pacific 
coast and furnish an annual product valued at ap
proximately $10,000,000. This important natural re
source should be conserved. Any unavoidable losses 
should be replaced by artificial propagation through 
the period of development of the river for navigation, 
power, and irrigation use. The final effect of com
plete slack-water development of the Columbia River 
upon salmon and other migratory fish is not known. 
Elaborate works have been designed to permit them to 
pass Bonneville Dam to reach the spawning grounds 
in the tributaries beyond. Fish ladders and screens 
are needed also at a number of existing projects. The 
spawning grounds are also threatened by pollution 
from cities and industries. Contamination in the 
lower Willamette, if not corrected, may stop the salmon 
runs up the Columbia. The increase in the dry-weather 
flow of the Columbia resulting from the planned 
reservoirs will be an improvement, but the danger to 
fish life is immediate and studies leading to corrective 
measures are needed. 

On the tidal section of the river below Bonneville, 
spring freshets and high tides combine to flood a large 
area of low rich land suitable for general farming and 
dairying. A group of projects to prot,ect ~nd reclai.m 
such land is recommended. They are dIscussed m 
the section dealing with the Willamette and lower 
Columbia Rivers. 
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Drainage Basin Problems and Programs 513 
Throughout the upper basin and the area drained 

by the Snake and other tributaries there is a scarcity 
of water holes for cattle, tending to cause overgrazing 
in the vicin,ity of the drinking places. Many small 
improvem.ents to springs, dams, reservoirs, and wells 
should be constructed for stock watering over widely 
scattered areas to provide better grazing for large 
numbers of cattle. This subject is discussed more 
fully in the individual basin reports. 

Interstate and international problems arise in con
nection with the development of the basin plan. The 
question of conflicting water rights for power and irri
gation has been m.entioned. Use of storage facilities 

in upstream States for the benefit of downstream 
States is a problem which requires mutual understand
ing and agreement. The Columbia and several of its 
tributaries cross the Canadian line and cooperation 
between Canada and the United States would be mu
tually advantageous. The level of Kootenay Lake, 
in Canada, will sUbstantially affect drainage districts 
in the United Sta~s. A dam, which has been proposed 
in Canada on Clark Fork, would back water into the 
Un,ited States at a level too high for proper utilization 
of the next higher site on one of the tributaries in the 
United States. Such matters illustrate the need for 
comprehensive planning for the region as a whole. 

Columbia River Valley-General Project List 

Map/ key 
no. 

Project Remarks I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Stream pollution studies throughout basin _________ . ______ ~-----~-----------------------------_____ _ Irrigation and d.~inage S1!l"'e~ other t~an Columbia BBSlD proJects _______________________________ _ 

g~~~; ~J:l~~ ;~"t:~~!~ ~f:ii~J:~:::::::::::::::::;::.:::~::::::::::::::::::::::::::: 
Big Blockfoot Valley: ReconnBlSSBDce survey of water suPl!ly. for .=gation-----------------------
Camas Prairie: Reoonnaissance survey of water supply for lmgatio~-~---~-------------------------Upper Flathead Basin: ReoonnaiSSBnce survey of water supp.ly.for !"f1gation ______________________ _ 
Missoula Valley: Reconnaissance survey of water supply for ~Il"tl~n-----------------------------Bitterroot Valley: ReoonnaiSSBnce survey of water supply for lmgation ___________________________ _ 

~~Jn~~'i:':a~y~'i:'~'Sfl~I~~-iii~ei:iient.--::::::~::::::::::::::~::::::::::::::::::::::~:::::: 
Washington: Preliminary surveys ofllkely demonstration areas for soil and water oonservntlOn ___ _ 
Survey of spawning areas throughont basin __________ . ____________ ~---~------------------------____ _ 

IS Bonneville Dam, Columbia River, Oregon and Washington: NaVlgation and power dam _________ _ 

2 Grand Coulee Dam, west of Spokane, Wash.: High dam irrigation storage reservoir and pcwer plant_ 

14 Columbia River, Oregon and Washington: Navigation channel from Celilo to Umatilla ___________ _ 

7 St Helens Channel' Dredge SO-foot channel, Columbia River to St. Helens _____________________ ~-
10 r.evee improvements, with drainage at some points to reclaim ~and subject to overdo"!' of.Columbla 

R'ver or it.. backwaters from Bonneville to the sea at 4 districts near Portland; at distncts I, S, 4, 
a~d SkamokaW8, upper Gray and Day Rivers in Wahkiakum CountJ:; at Deer Island, ~reseot.t, 
Westland, and Sauvies Island; and along Cowlitz, Longview, Wallicut, and LeWlS Rivers In 
Washington and Oregon. b' R' to n IsI d 9 Youngs Bay and River, Oreg.: Dredge 10-foot channel, Colum la lver .avens an ---~--i.i-

Idaho, Oregon, ",!d Washington: Reservoirs, springs, and wells on the public ranga and nation 
forest, for watenng stock. 

$120,000 
100,000 
50,000 
16,000 
10,000 
50,000 
30,000 
50,000 
20,000 

475,000 
53,000 
4,000 

50.000 
6,650,000 

40,000,000 

287,000 

50,000 
5,521,000 

Work in progress. Amonnt shown needed for oom
pletion of dam and initial appurtenances. Tots I 

U~:' ~~=H:: Cost given Is for next 2 years. 
Additional needed to oomplete, $84,250,000. 
Total oost $180,000,000. Construction will oover 

C~r.g~:no~Y~ext 2 years. Additional needed 
to oomplete, $450,000. Surveys oompleted. 

S~=~~p~:te~~n~hOri.ed by Congress. 
Sum needed to oomplete. Sketch plans oomplete 

and detailed plans in preparation for some proj
ects. 

5, 000 ~~~ s=~e~e:on"". Needed to arrast decline 
222, 000 of herds and spotted overgr8ting. 

GROUP B-FOR DEFERRED CONSTRUCTION 

11 Vancouver, Wash.: Extension of lower turmng baslD-:. ____ ;-___________ -: ___ -:- ________________________ _ 
191 Columbia River: Dredge 27-foot channel V~noouv~ to Bonneville _________________________________ / 

8 Elokomin Slough: Dredge lo-foot channel to Columbia River, for naVlgatlOn ______________________ _ 

$2,380,000 / Surveys completed. 
22,000 Do. 
16,000 Do. 



1. SN AKE RIVER 

The procurement of supplemental water supplies for 
areas now under irrigation is by far the most important 
water problem in the Snake River Basin. The basin is 
largely semiarid, but irrigation projects have made 
agriculture its leading industry. About 90 percent of 
the agriculture of Idaho is within this basin. The 
problem second in importance in the basin is that of 
developing additional supplies of water for stock on 
the ranges of eastern Oregon and southwest Idaho. 

Surveys by the Bureau of Reclamation disclose that 
supplemental water for irrigation can be provided by 
construction of storage reservoirs which will fit into 
any comprehensive plan for the use of the waters of 
the basin. These surveys should be extended so that 
plans may be made to expand, at the proper time, the 
irrigated areas. Potentially irrigable areas total 1,291,-
000 acres, of which 1,053,000 are in Idaho, and the re
mainder scattered in Oregon, Washington, and Nevada. 

General Description 

The Snake River rises in Yellowstone National Park 
and flows southward to the vicinity of Alpine, Wyo. 
There it turns west into Idaho, traversing the southern 
portion of the State. From the vicinity of Boise, 
Idaho, it flows north forming the boundary between 
Oregon and Idaho and also between Washington and 
Idaho. At Lewiston, Idaho, it turns west to join the 
Columbia River at Pasco, Wash. The Snake River is 
more than 1,000 miles long and drains 109,000 square 
miles. 

In general, the Snake River flows in a narrow valley 
between the plains of the upper basin and the rolling 
uplands of the lower basin. Between Weiser, Idaho, 
and Asotin, Wash., it flows in a deep canyon. There 
are also deep canyons ~n the headwater reaches. Ex
cept in the upper and lower plains areas the trib
utaries generally flow in deep, narrow canyons, but 
in places these widen to form broad basins. The 
Salmon River basin has a great surplus of water but 
very little potentially irrigable land. 

Altitudes of the upper plains range from about 2,000 
feet at 'Veiser to more than 5,000 feet in eastern and 
northeastern Idaho, while in the lower plains they range 
from a few hundred feet at Pasco to about 2,500 feet 
in the prairies of the Palouse and Clearwater River 
Basins. Mountains of more than 10,000 feet are found 
in the headwaters of the Clearwater, in the Salmon and 
Sawtooth Mountains of central Idaho, and in the ranges 
of western Wyoming. These ranges are forested. 
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The agricultural areas receive little precipitation. 
In the upper plains the annual rainfall ranges from 
less than 10 to about 15 inches, varying principally 
with altitude. In the lower plains region the range is 
from less than 10 inches near the mouth of the river to 
about 25 inches in the higher valleys near Colfax, Mos
cow, and Grangeville, Idaho. In the mountains pre

. cipitation reaches 50 inches or more. 
The heavy winter snows in the mountains melt and 

run off rapidly with the advent of summer. Unless this 
water is stored, most of it cannot be used. The agri
culture of the area is dependent, however, on irrigation 
by water obtained largely from melting snow. At pres
ent, due to insufficient storage, many areas experience 
water shortages late in nearly all irrigation seasons. 

In the high areas of the basin, winters are cold and 
summers short and cool, but the lower Snake River 
has a growing season from 140 to 167 days long. 

Because of the topography and the existence of 
permeable lava and sedimentary deposits, underground 
water is plentiful in many parts of the upper basin. 
Several thousand cubic feet per second of water from 
underground sources reach the river below Twin Falls. 

Sagebrush covers the upper plains, but grasslands 
appear in high valleys. There are only scattered areas 
of forests in the southern part of the basin, but the 
northern and extreme eastern portions are heavily for
ested. The lowest plains are grasslands except for 
the arid lower stretch where sagebrush predominates. 

The population of this basin is about 475,000, less 
than 5 persons per square mile. There has been no 
increase since 1920. The population is 65 percent rural. 
Boise; with 21,500, and Pocatello, with 16,900, are the 
only cities with more than 10,000 population. The 
irrigated districts surrounding Idaho Falls, Twin 
Falls, and Boise, are relatively densely settled. 

Agriculture, based almost exclusively on irrigation, 
leads by a wide margin all other industries in the 
Snake River Basin. The principal crops are potatoes, 
sugar-beets, alfalfa, wheat, beans, and peas. Much of 
the area of the basin is suited to stock raising. Lum
bering is an important industry in the extreme north
ern portion of the basin. Mining commands consider
able attention in central Idaho and eastern Oregon. 
There are large undeveloped deposits of phosphates 
near the eastern edge of the basin. 

Yellowstone National Park is the most famous recre
ational area in the basin, but there are many scenic 
areas, some of them at present undeveloped. 
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Recommended Plan 

Procurement of supplemental water supplies for ex
isting irrigation projects, as previously noted, is the 
water problem of greatest importance in this area. 

In the upper Snake River Basin, extending roughly 
from the .headwaters to Bliss, Idaho, water shortages 
occurred In 11 of the past 40 years. In 1924, 1931, 
and 1934 these shortages were severe. This area has 
1,200,000 acres of irrigated land, and within its boun
daries are the Idaho Falls, Twin Falls Rupert and 
Jerome districts, well popUlated and inten~ively 
farmed. 

To provide the water needed here, diversion of flood 
water from Yellowstone Lake into the headwaters of 
the Snake River for storage has been proposed. Pro
ponents state that 350,000 to 500,000 acre-feet could be 
thus obtained without in any way detracting from the 
scenic and recreational values of Yellowstone Lake. 
A proposal made by the Bureau of Reclamati~n is that 
diversions of water in winter be stopped and other 
diversions be curtailed, partly by retirement of land 
from irrigation in areas not tributary to the stream. 
Storage of the water thus conserved would eliminate 
shortages like many of those that have occurred, and 
would greatly reduce even the most severe shortages 
which may be expected. Other plans have been sug
gested, and should receive consideration in future 
studies. 

The eastern Oregon area tributary to Snake River 
suffers from shortages of water both for livestock 
and irrigation. Except for the irrigation projects 
in the valleys of streams, this area is largely de
voted to stock raising. The forage resources have 
been depleted through a combination of overgrazing 
and drought. Because of failure of numerous small 
water supplies, grazing has been concentrated around 
those remaining, thus intensifying the problems of 
those localities. This situation can be eased by de
veloping springs, constructing small reservoirs, and 
drilling wells. 

The Owyhee project, now nearing completion, will 
provide supplemental water for 45,000 acres and will 
irrigate 65,000 acres of new lands. 

Waterpou·er.-The Snake River Basin has 2,250,000 
kilowatts of undeveloped waterpower. No market ex
ists at the present time for any considerable fraction of 
this total. However, in the future, large blocks of 
power probably will be used in pumping water for ir
rigation, especially along the main river between Mil
ner Dam and Weiser, Idaho. 
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Sewage dispo8al.-Virtually all municipalities of the 
area deliver untreated sewage to streams. In some 
place~ the dilution factor is great enough to prevent the 
creatIon of nuisances, but some streams are badly pol
luted. The problem is localized, however, and no gen
eral remedial program has been proposed. A growing 
popular demand for sewage treatment in the region is 
noted. 

Recreation and wildlife.-A score or more of national 
forests blanket the mountainous sections of this area. 
They have ~ecome great recreational centers, and un
doubtedly will be frequented by much larger numbers 
of vacationists in future years. W yorning, central 
Idaho, and northern Idaho are sections of special im
portance in this regard. Elk and deer are present in 
great numbers; moose, mountain sheep, mountain goats, 
antelope, bear, be~ver, fox, martin, mink, ermine, and 
badgers are plentIful. The streams are well stocked 
with trout. Some of these wild tracts should be kept 
as primitive areas. Others should be made more acces
sible to the public~ and developed to a greater extent 
for recreational purposes. Future development of 
streams within national forests for recreational and 
wildlife purposes should be carefully planned in order 
that it will not interfere with the provision of supple
mental water supplies for irrigation projects. 

Fisheries.-Investigations are needed to determine 
the conditions and needs with respect to the conserva
tion of the valuable fishery resources of the Snake and 
its major tributaries. The construction of auxiliary 
works, such as fish screens and ladders, at a number of 
dams and structures also is needed. The Salmon, 
Clearwater, and other tributaries of the Snake River 
are important spawning regions affecting the commer
cial catch of salmon in the lower Columbia River. 
This general problem is discussed in the section on the 
"Columbia River-General Plan." 

Soil erosion is serious both on the overgrazed foot
hills and on the hilly farm lands. On the rolling 
Palouse area, water and wind are eroding valuable 
grain lands. Demonstration work has been undertaken 
in that area. Several important grazing areas such as 
the Owyhee Valley and uplands are likewise affected. 

Floods are serious in only two areas in the Snake Ba
sin; a small area near Boise along the Boise River, and 
about 100 square miles of agricultural land on the 
upper Snake River north of Idaho Falls. In the 
former only a limited amount of bank protection is 
warranted, and the Corps of Engineers is studying the 
other problem. 
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Snake Project List 

Remarks 
Map/ key 
nO. 

Project 
/ Estimated cost I 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Snake R!ver Basin: Study of the data obta!ned by a geologleaI and geophysical survey ____________ _ Snake :!ver :a.ln: Study of. stream pollutlon ____________________________________________________ _ 

3 
Snake Iver asin: River utIlization surveys of the streams _______________________________________ _ 
Clearwat&! River Ba~in in Ida,JIo: Study and surveys to determine irrigation possibilities _________ _ 

6 Salmon ~Iver an.d ~butaries lD Ideho: Study and survey to dete=ine irrigation possibilities ___ _ 
10 Snake R!ver B",,!n !D Oregon: Study of eIassilIeation of project lands for Irrigation ________________ _ 
22 Snake Rnrer Basm!D Oregon: Study of municipal water supply investigatioDS ____________________ _ 
10 Snake R!ver Bas!n lD Oregon: Study and ~ys of Irrigation and drainage conditions ___________ _ 

~r::; ~I~':t!a:;;pr;~ o:=~b:'~~l'n~"':,':;"w.taiD.-diversrciDS:::::::::::::::::::::::::::: 42 Malheur County, Oreg.: Owyhee Irrigation project _______________________________________________ _ 

24 Ashton, Idaho: Squirrel Meadows storage reservoir for Irrigation in Idaho _________________________ _ 
40 Emmett, Idaho: Diversion eanal for Black Canyon irrigation distrlct _____________________________ _ 

54 
52 

30-32 
49 

Twin Falls, Idaho: Storage for water supply ______________________________________________________ _ 

~~:~ ¥:~tb'o!1;:: I=o~~~ia~~!1!~r A't~~l~~~t~~~~~:~~_~~~~~~~::::::::::::::: 
Snake River Basin, Idaho: Development of supplemental water supply by well drilling for stock 

Snr::li~'!rT:~,~.J::.~ ~~~"n~imd Washington: Development of water supply for stock 
raising. 

19 Indian Valley, Welser River drainage, Idaho: Reservoir for irrigation _____________________________ _ 
37 Aroo, Idaho: Diversion dam on Big Lost River ___________________________________________________ _ 
50 Fort Hall, Ideho: Indian reservation Irrigation project ____________________________________________ _ 

17 Custer County, Salmon River drainage, Idaho: Challis Irrigation canal improvements ____________ _ 

~ ~~~g;~"I:.~:I::ho~~=:~En~\-iiiiiiii::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1 CoHax, Wash.: Sewage treatment plant ___________________________________________________________ _ 
41 New Plymouth, Idaho: Water supply system _____________________________________________________ _ 

I: r.:;~~: ~~~~: s;."::e SCieiit-Plant:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 35 lackson, Wyo.: Irrigation system for Elk refuge ___________________________________________________ _ 

$185,000 
59,000 
15.000 
30.000 
50,000 
15,000 
4,000 

100,000 
11,000 

300,000 
800,000 

200,000 
2,500,000 

144,000 
57,000 

1,050,000 
113,000 

258,000 

128,000 
55,000 

150,000 

«,000 
273,000 
11,000 
97,000 
40,000 
32,000 
11,000 
49,000 

Plans completed by U. S. GeologieaI Survey. 

Necessary for construction projects under group B. 

U. S. Bureau Fisheries. 
Continuation of present studies. 
Under construction. Cost given is for next 2 years. 

Additional needed to complete main eansls and 
laterals, $300,000. 

Under construction. Cost given is for next 2 years. 
Additional needed to complete, $1,300,000. 

Sketch plans completed. 
Plans completed. 
Investigation completed. 
General plans completed. 

Do. 

Sketch plans completed. 
Do. 

Preliminary plans in progress. Cost given is for 
first 2 years. Additional needed to complete, 
$235,000. 

Survey not completed. 
Sketch plans completed. 
Preliminary plans completed. 
Plans completed. 

Do. 
Sketch plans completed. 
Preliminery plans completed. 

Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

16 Leadore, Salmon River drainage, Idaho: Texas Creek, dam for lrrigation __________________________ _ 
47 Lincoln County, Idaho: Bypasseanal on Big Wood River ________________________________________ _ 
38 Butte County, Idaho: Bypass irrigation canal on Big Lost River __________________________________ _ 
48 Picabo, Idaho: irrigation storage reservoir on Silver Creek ________________________________________ _ 
43 Caldwell, Idaho: Drainage system in drainage district no. 6 _______________________________________ _ 
2 Lewisto'!> Idaho: Replaoements to existing Irrigation system ______________________________________ _ 

63 Rupert, ~deho: Diversion canal to the salmon traet _______________________________________________ _ 
14 Roseberry, Idaho: Additional irrigation storage in Boulder Lake Reservoir _______________________ _ 
7 Elgin, Oreg.: Diversion dam ______________________________________________________________________ _ 
8 LeGrande, Oreg.: Improvement to water supply system __________________________________________ _ 

31 Teton, Idaho: Replaoements to existing water supply system _____________________________________ _ 
23 Ontario Oreg.: Improvements to water supply system ____________________________________________ _ 
34 Teton County, Wyo.: Upper Slide Leke Reservoir for Teton irrigation projeet ____________________ _ 
46 Gooding County, Idaho: Irrigation storage reservoir on Clover Creek _____________________________ _ 
12 Valley County, Idaho: Irrigation storage in Upper Payette Lake.. _________________________________ _ 
11 Council Idaho: Lost Valley Dam and storage reservoir ___________________________________________ _ 
9 Baker, Oreg.: Storage reservoir o!, P~wder River for irri!!lltion and power ___________________________ _ 

20 Washington County, Idaho: irrIgatIOn storage reservOll" o!, Upper Manns Creek, __ .---,------------
39 Boise County, Idaho: lerusalem Valley Dam and reservOir on Port~ pr~, for lIl'lgetion ________ _ 
18 Valley County, Idaho: Clear Creek D8!" !",d.storage reservOll", for UTlgatIOD-____________________ _ 
21 Washington County, Idaho: Dam and lIl'lgatlOn eanal on Lower Manns Creek_, _________________ _ 

Idaho Washington Oregon, and Wyoming: Fish ScreeDS and ladders for Snake R,ver Basin at Fed
erai' projects for protection of fish life. 

$189.000 
39,000 
96,000 

$206,000 
131,000 
160,000 
61,000 
24,000 
18,000 

194,000 
48,000 
94,000 
10,000 
66,000 

186,000 
20,000 

3,665,000 
101,000 
35.000 
25,000 

100,000 
355,000 

Sketch plans completed. 
Nop]ans. 

Sketch plans completed. 
Do. 

~~~= ::==~l~red. 
Do. 
Do. 
Do. 

Sketch plans completed. 
Preliminary plans completed. 

Do. 
Do. 
Do. 
Do. 

Preliminary surveys completed. 
Do. 
Do. 
Do. 
Do. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

45 Boise and Elmore Counties, Idaho: Twin Springs Dam and Reservoir on Boise River for irrigation 

26 T::'~ lb"=t~~WI;g.~~g,.tion reservoir and earth dam at Emma Matild,! ~ake.-----------------
27 Teton County, Wyo.: Storage reservoir on Buft:alo Creek for.supplementailIl'lgation--------------
28 Teton County, Wyo.: Irrigetion project east SIde of Sn""e RIver, upp~ p~t of la~kson Hole _____ _ 
33 Teton County, Wyo.: Lower Slide ;Lake storage reservOll" for Teton irrIgation ProJecL ____________ _ 
40 Emmett, Idaho: Replace water malDs __________________________________________________ -----------
15 Mesa Idaho' Reconstruction of irrigation system _____________________ , __________________________ _ 
25 TetoX: Couniy, Wyo.: Lake of the Woods irrigation!"'d storage reservOlr _________________________ _ 
29 Teton County, Wyo.: Irrigation and storage reservOIr in Teton Canyon __________________________ _ 

51 rJ':~~;~~~~~~~~r~%"n~-E.-t8iiii.siiliieni-oi-Sciiroonservationdeni(iiiSiiationjirOject8i.i-ap:-
propriate places in the Snake RIver BaslD. ., 

Idaho, Nevada, and Wyoming: Erosion control-Snake R,ver l!aslD ________ .------,-----------------
Idaho, Oragon, Washington, and Wyoming: Fire hazard reductIOn lD theentll"e basm _______________ _ 

$7,050,000 

58,000 
257,000 

1,400,000 

~=: ~ Plans completed. 
53,000 Sketch plans completed. 
10, 000 Plans not completed. 
50,000 
36.000 

2, 620,000 

1,982, 000 Forest Service. Plans not eompleted. 
300,000 Do. 



2. UPPER COLUMBIA 

The upper Columbia Basin affords abundant water 
in excess of that whic\,! can be used for irrigation of 
available lands. Hyd~oelectric power may be pro
duced in quantities vastly greater than present needs 
within the basin. The irrigation and power resources 
must be developed concurrently if growth within the 
basin is to be sound. 

The Grand Coulee Dam, principal unit of the Co
lumbia Basin Federal reclamation project, is under 
construction, but the present contract will complete 
only the foundation and lower portion of the high 
dam which is proposed. Unless the high dam is con
structed on this foundation, the project will remain 
unproductive of either irrigation water or hydroelec
tric power. The most important single project in the 
basin is the completion of this high dam, the installa
tion of the initial generators, and the construction of 
the first irrigation unit of the Columbia Basin project. 
While this project eventually will provide water for 
irrigation of 1,200,000 acres, several decades will pass 
before the full acreage will be cultivated. Already 
there is an economic demand for some of this new 
agricultural land. 

The Columbia River is both interstate and inter
national. Cooperative planning will become more 
and more a necessity in this region. 

The Columbia Basin irrigation project and the 
growth of other irrigation districts may ju::;tify addi
tional improvements for navigation to Priest Rapids. 

Description of Basin 
The upper Columbia Basin includes all that vast 

region tributary to the Columbia River above its junc
tion with the Snake River. In the United States 
64,000 square miles are included, and in Canada 39,000 
square miles. Only that section south of the Canadian 
border is treated here. It lies in three States; :Mon
tana, Idaho, and Washington. It is bounded on the 
east by the Continental Divide, on the south by the 
Snake River Basin, and on the west by the crest of the 
Cascade :Mountains. 

:Much of the region is mountainous, with fertile 
river valleys and lake basins interspersed. However, 
the area lying within the great bend of the Columbia 
River in southeastern Washington is a broad, almost 
treeless plain ranging in altitude from 500 to 2,000 
feet. This area is semiarid, but contains much land 
adaptable to irrigation and some suitable for dry 
farming. 
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The rivers entering the Columbia from the west 
originate in the Cascade :Mountains, which have IIlti
tudes of from 5,000 to 10,000 feet and which have many 
snowfields, glaciers, and lakes. The valley lands of 
these rivers have a moderate climate and many are 
well suited to agriculture under irrigation. 

The Okanogan highlands, about 5,000 feet above the 
sea, form a link between the eastern spurs of the Cas
cade range and the Selkirk range of northern Idaho, 
where peaks rise to 6,000 or 7,500 feet between the val
leys of the Clark Fork and the Kootenai Rivers. These 
two streams, together with the Spokane and its tribu
taries, form the main drainage of the. well-timbered 
';panhandle" of Idaho. Th1s area includes a series of 
large and beautiful lakes, of which the more important 
are Pend d'Oreille and Priest Lakes in the Clark 
Fork system and Coeur d'Alene Lake from which the 
Spokane River - flows. These lakes are important 
factors in river regulation. 

The Cascade Range acts as a barrier to cut off mois
ture borne by the prevailing westerly winds from 
the Pacific. Whereas the annual precipitation along 
the summit of the Cascades is roughly from 80 
to 120 inches, it is only 6 to 10 inches along the Colum
bia River. The average at the Washington-Idaho line 
is 20 inches and that at the summit of the Coeur d'Alene 
:Mountains about 60 inches. Beyond these mountains 
it drops to 20 inches along the Clark Fork in ]\fontana, 
but rises again to 40 inches or more toward the sum
mits of the Rockies. In contrast to the seasonal cycle 
of precipitation on the Pacific slope, the area east of 
the Cascades shows a more nearly equal division of 
rainfall among the four seasons. 

In the valleys the mean temperature is about 530
, 

with a range from 100 below to 1000 above zero. 
The growing season is from 115 to 270 days long. At 
higher altitudes temperatures are lower and the grow
ing season has a length of from 135 to 180 days. 

The underground water resources in this basin are 
little known and largely unsurveyed. There is an 
exception in the vicinity of Spokane, which obtains 
its municipal supply from wells. 

The population of the basin in 1930 was 596,000, half 
rural. The density is only about 9 persons per square 
mile. Spokane, with a population of 115,000, is the 
chief city of the region. Other cities exceeding 10,000 
populati.on are Butte, 39,500; Yakima, 22,100; Mis
soula, 14,650; Anaconda, 12,500; and Wenatchee, 11,600. 

The principal industries of the region are lumber
ing, mainly coniferous species; agriculture, fruit and 
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nuts, wheat and other cereals, peas hay and forao-e 
d . d ' "', aIry pro ucts, and garden vegetables; mining, with 
two very large metal-producing districts, Butte-Ana
conda. and Coeur d'Alene, producing silver; lead, cop
per, ZInC, manganese, and some gold; and some manu
facturing, chiefly connected with forest products. 

Recommended Plan 
The Corps of Engineers has recommended, as noted in 

the section on "Columbia River-General Plan", the 
construction of a chain of 10 dams on the Columbia 
River. One of these dams, the Rock IslandDam, has 
been constructed in this basin by private interests, and 
another, Grand Coulee Dam, now is being constructed 
with Federal funds. In all, 6 of the 10 sites lie in the 
upper Columbia Basin. Efficient marketing of the 
power output of these projects, when completed, will 
make possible development of a large part of the 2,300,-
000 acres of irrigable land in the upper Columbia Basin. 

The Columbia Basin reclamation and power project 
ultimately will provide. for the irrigation of about 
1,200,000 acres of land. The ultimate power installa
tion may amount to 2,000,000 installed kilowatts. 
Grand Coulee Dam will impound about 9,500,000 acre
feet of water in a reservoir stretching 150 miles to the 
Canadian border. The reservoir will be an important 
factor in river regulation, substantially increasing the 
output of power at times of low stream flow at all down
stream power plants and incidentally improving navi
gation conditions at low water. Its value in checking 
major floods will be negligible. The proposed high 
dam, which will contain some 10 million cubic yards of 
concrete, will be 4,100 feet long and will raise the water 
about 355 feet above the low-water surface of the river. 

Construction of Grand Coulee Dam was begun late 
in 1933, coincidentally with that of the Bonneville 
navigation and power dam east of Portland as the first 
steps in the realization of the comprehensive plan for 
the development of the Columbia River. Speedy au
thorization of construction of the high dam would 
result in a substantial saving in collstruction costs. 

Plans to irrigate the lands of this project involve 
raising the water 360 feet from the dam to a storage 
lake, to be formed in the great dry glacial gorge known 
as the Grand Coulee. Water will be distributed from 
the lake through canals and ditches by gravity, with 
additional pumping at some points on a few canals. 
Immediately desirable in preparation for the full and 
efficient development of this project is a series of 
studies covering land classification, costs, methods of 
distribution of water and power, and power markets, 
especially those of the seaboard industrial districts. 
Policies for marketing power should be defined soon 

. so that contracts may be made for the sale of all firm 
power not required for pumping water for the irriga
tion project. 
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Th~ feasibility of using Grand Coulee power for 
P~PIng purposes at other irrigation projects at a 
dIstance should be investigated. 

IrrigaCion.-There are about 800,000 acres under irri
gation in the basin at present, and 2,300,000 acres addi
ti?nal are irrigable. The Yakima project is the largest, 
wlth a present development of about 306 000 acres 
and a potential development of about 300,000 ~dditional 
acres. This project is close to the lands of the Co
lumbia Basin project. The Yakima irrigation project 
supports a population of 110,000 and produces new 
wealth in crops, livestock, and dependent industries 
estimated by the Washington State Planning Council 
at $50,000,000 annually. 

Other important irrigated areas are in the Wenat
chee, Okanogan, and Spokane districts in Washington; 
and on the Clark Fork system, including the Bitter
root, Flathead, and Kootenai Rivers in Idaho and 
Montana. Substantial additions may be made to the 
irrigated lands of all these districts, as well as to 
those of the Spokane valley in Idaho and the Clark 
Fork in Washington. 

The Roza unit of the Yakima project, now under 
construction, and the Flathead Indian project should 
be completed. Other primary needs are for the im
provement of the supplies of several Montana irriga
tion districts. 

Stook water improvements are needed to promote 
conservation and economic utilization of public lands 
in the national forests and on the public domain. 
Dams, reservoirs, wells, and improvements of springs, 
all small works, are needed. Such watering places 
at frequent intervals will provide better general graz
ing for larger numbers of stock. 

Power, as previously pointed out, is one of the out
standing features of this drainage. The developed 
capacity in kilowatts is about 630,000 and the poten
tial is about 3,900,000, an amount far beyond the 
needs of the basin itself for decades to come. This, 
together with the pending development of a firm 
power capacity of more than a million kilowatts at 
Grand Coulee Dam, emphasizes the necessity of a 
thorough investigation of the prospective uses and 
markets for this power; of interconnection, transmis
sion, and distribution; and of reciprocal power and 
other relationships with the larger markets on the sea
board. 

There is no general flood control problem in the 
Upper Columbia Basin. A series of local problems 
of varying degrees of importance exists on the Spo
kane, Flathead, Kootenai and Yakima Rivers. The 
Hungry Horse Reservoir, if constructed, would help 
in relieving flood conditions in the Kalispell district on 
the Flathead River. 
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Important needs are protection works on the Spo
kane River and tributaries, now under study bv the 
Corps of Engineers. ~ 

Pollution of waters is not a widespread problem in 
this region. However, in the Yakima Valley, sewage 
and other types of pollution are distributed by irri
gation waters, endangering local and farm supplies 
and causing in this area the highest typhoid rate in the 
State of Washin.,oton. 

comprehensive investigation should be made of fishery 
conditions in various parts of the river system, with a. 
view to determining relative values, relationships to 
ether projects and improvements, and the best means 
of conserving fish life. 

The Spokane River receives wastes from a number 
of communities in the Coeur d'Alene mining district 
through Lake Coeur d'Alene, and from Spokane. At 
flood stages pollution from the Spokane River con
taminates some of the Spokane water supply, which is 
obtained from wells in the river valley. 

There is also an appreciable amount of pollution in 
the Wenatchee River. There are severe local problems 
due to the discharge of mining wastes of the Coeur 
<1'Alene and Butte districts into the Coeur d'Alene and 
Silver Bow Rivers, respectively. These affect fisheries 
more than public health. 

Fish screens and ladders are needed at a number of 
existing irrigation and power diversion works. A 

Recreational use of many of the waters and adjoin
ing land areas of this region is growing in importance. 
Outstanding recreational areas are included in the 
mountains and forests on the east side of the Cascades 
and in the mountains, lakes, and streams of western 
Montana and the Idaho "Panhandle." In some of the 
more remote and thinly populated parts of the area, 
as in the North Cascades, the Kootenai V alley in 
Montana, and parts of northern Idaho, recreational 
values have a relatively high economic importance. In 
some instances, the recreational use of the water may 
well be considered as superior to any conflicting uses. 
Priest Lake has been cited by the Idaho State PlaIming 
Board as an example of a water resource in this cate
gory. The natural objection of local interests and of 
npstream States to the use of such lakes for the benefit 
of downstream lands is a problem growing more acute. 

Upper Columbia Project List 

Map I key 
no. Project ! Estimated cost ! Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

15 COlumbia Basin project, Wasbington: Classification of irrigable lands fur best use of water available 
from Grand Coulee Dam. 

7 Flatbead County: Mont.: Investigation of HtmgrY Horse Reservoir project ••. _ .••••••••.••..••.••. 

:z: :::,~::,~jl':r7~:.,rn ~~:':: i"~h~a:~~~~:"'J~~"b=fete·fudiO.iiReservatiOD.·iiriga:· 
tion project, pumping, storaga, and drainage. 

22 Race Track Creek, Powell County, Mont.: Irrigation dem and reservoir for supplemental wstar .•• 
21 Nevada Creek, Powell County, Mont.: Irrigation dam and reservoir for supplemental water ..••••• 
24 West Fork of Bitterroot River, Ravalli County, Mont.: Inigation dam and reservoir for supple-

mental w8ter. 
27 Wapato, Wash.: Completa irrigation project. __ .•• _ ••••• _ .•...•••...•.•.•••••••••.•••.•.•.•.....••. 

4 Inchelium, Wash.: Diversion dam for storage in Twin Lakes to irrigate Indian lands.. ....••••.•.. ~. 
3 Nespelem River, Nespelem, Wash.: Completa diversion and dam for irrigation storage in Owhi 

Lake. 
17 Wheeler Dam, near Wenatch .... Wash.: Raise dam to increase irrigation storaga. __ ••••..••.•••.••• 
12 Spokane, Wash.: Additions to sewer system and sewage treatment plant._ •••••••••••..••.•.••••••. 
27 Wapato, Wash.: Sewage treatment plant_ .........•..•..•••••••••••••••••• _ •••••..••••••••.•...••• 
10 Coeur d'Alene, Idaho: Improve existing sewer system. •••.....•..••......... _ ••..•••••••.. _ .••••••• 
1 Whitestone, Wash.: Water system, including repairs to irrigation system ..••••••••••.....•.•••..•. 

12 Spokane, Wash.: Installl,BOO horsepower pumping plant for city supply •••.•••••••••.•..• _ .••••••. 
30 Kennewick, Wash.: Improvements and ex,tenslOns to watar system .•••••••••••••.•••...•.•••..•. _. 
2 Twisp, Wash.: Watar system .•.....................•••••..•.••••••••.•••• _ •••••••••.••••••••....•• 

Fish screens and ladders on existing Federal irrigation projects throughout basin ••••••..•.•...•.• _. 
13 Latah Creek, near Spokane, Wash.: Drainage improvements to prevent stagnant pools ••.•...••••• 
28 Yakima near Toppenish. Wash.: Improvements to dra~ system. .•...• _ ••••••••.. , .•.. ___ .. _. __ 
14 Grand Coulee Dam, West of Spokane, Wash.: High dam for irrigation storage reservOIr and power 

pla.'lt. 

$500, 000 Sum is amount needed to complete. Work will 
cover a period of years. 

150,000 
11,500,000 Sum needed to complete. Total cost $15.000,000. 
1, 000. 000 Detail plans in preparation. Cost gi .. en is {or first 

2 years. Additional needed to complete, 
2M, 000 $1,096,000. 
248,000 
450.000 

351,000 

35.000 
24,000 

21,000 
909,000 
22,000 
69,000 
31,000 

330,000 
31,000 
36,000 

345.000 
81,000 
87.000 

See remarks. 

PreIimlDary plans made. Cost given is for first 
2 years. Additional needed to complete, $750,000. 

Under construction. 
Sum needed to complete. Total cost $216,000. 

Plans completed. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Esti~ted cost shown in Columbia River-General 
project list. 

GROUP B-FOR DEFERRED CONSTRUCTION 

20 Rattlesnake Creek near Missoula. Mont.: Irrigation storage dams and city water supply ••••. _ ... __ 
9 Swamp Creek, Sanders County, Mont.: Irrigation st;onll1e dam for supplemental water ••••..••..•. 

23 Kootenai Creek project, Ravalli County, Mont.: Ip"I~tlOn storage dams .... __ .••..•...•.•••••.•• _ 
6 Talley Lake project, Flathead County, Mont.: ImgatlOB dam, canal and tunnel •.•..•• _ •••.•.... _. 

11 Post Falls, Idaho: Improvement to irrigation system, pumps, and canals •..•..••... _ .. __ . __ ._._ .•• 

: f~a:~as~~dJ~~~~~=~!~~~=:=::=::::=:::::::::::::::::::::::::::::::::::::::::::: 
~ k=;,!:~~=:.~~::;::~~f:J:::,n:pi;;nt====:::::::::::::::::::::::::::::::::::::::::::::::::: 
5 Sandpoint, Idaho: Improvements to City water system •..••..•••.••...•••• _. __ ..•.••.... _ ••.. __ .. __ 

16 Columbia Basin project: Irrigation works ••... _. __ ......•••...•••••..•• __ ... ·· ..••• ··_·· •••.. -.-.--

$22. 000 
60.000 
36,000 

600, 000 
100,000 
80,000 
30.000 
2\),000 
40,000 
30,000 
88.000 

1,000,000 

GROUP C-TIME FOR CONSTRUCTION INDETERMINATE 

191 De Smet, Missoula County, Mont.: Pumping plant to raise supplemental irrigation water •• _ •.• __ _ 

96-128-37--3-1 

Sketch plans completa. 

Co~~cUon may require 51 years_ Cost ~i""n is 
for first 2 years. Additional needed to complete, 
$196, 000. 000. 



3. MIDDLE COLUMBIA 

The most important project of the middle Colum
bia Basin is Bonneville Dam and related improve
ments to navigation cdplbined with the development of 
large quantities of hydroelectric power. 

Bonneville Dam is under construction at the head 
of tidewater 146 miles upstream from the mouth of the 
Columbia River. When this dam and channel im
provements in the lower Columbia are completed, The 
Dalles, more than 40 miles farther upstream, would 
become a port for sea-going ships. Above The Dalles, 
channel improvements planned by the Corps of En
gineers, including a 7-foot open river improvement 
between the present Celilo Canal and the Umatilla 
Rapids, will provide barge transportation for an addi
tional 100 miles. This will aft'ord a water outlet to 
tidewater and the markets of the world for the crops 
and industrial products of part of the inland empire 
east of the Cascades. 

The production of large quantities of hydroelectric 
power should help to foster the growth of industries 
in the region. Steps should be taken, however, to 
preserve the beauty of the Columbia Gorge. The early 
availability of large quantities of power presents a 
marketing problem which should be speedily worked 
out. 

The Bonneville Dam is the unit farthest down
stream in the comprehensive plan of development of 
the Columbia River over the 750 miles from the 
Canadian boundary to the sea. Four of ten dams 
proposed in this plan are in the middle basin. 

Another important problem is that of providing 
stock watering facilities on the range lands east of 
the Cascades. By construction of a large number of 
small earth dams, reservoirs, and wells, and by the 
development of springs, the range can be made to 
support greater numbers of stock and at the same time 
can be protected from spotted overgrazing and soil 
erosion in the vicinity of the existing watering places. 

Most of the agriculture of the basin is dependent 
upon irrigation, and extensive areas of new irrigated 
lands will probably develop in the future concurrently 
with industrial growth. No major irrigation projects 
are proposed for immediate construction. On the De
schutes and Crooked Rivers, irrigation projects total
ing nearly 75,000 acres are proposed for deferred 
construction. 

Problems of flood control and sanitation are largely 
local. 
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General Description 
The middle Columbia Basin includes all of the Co

lumbia River Basin lying between the Cascade divide 
on the west and the Blue Mountains divide on the east, 
from the south rim of the Yakima and Snake River 
drainages on the north to the Great Basin divide at the 
headwaters of the Deschutes River on the south. It 
has a double frontage for about 180 miles along the 
Columbia from Bonneville Dam on the west to the 
mouth of the Snake River on the east. The basin con
tains 29,700 square miles, four-fifths of which is in 
Oregon. 

'Vith the exception of the slopes of the Blue and 
Cascade Mountains, the entire basin is within the great 
Columbia basaltic plain. Plateaus 3,000 to 4,000 feet 
above the sea, west of the Jolm Day River in Oregon, 
descend gradually to the rim of the Columbia River 
gorge. Many deep canyons cut the plateaus, but a 
number of the- streams cascade into the Columbia 
River. Mount Adams, 12,307 feet high, is the highest 
point in the basin. 

Forests cover the slopes and spurs of the Cascade and 
Blue Mountains, accounting for 44 percent of the vege
tal cover in the basin. Standing timber, chiefly pon
derosa and lodgepole pine, amounts to more than 44 
billion board feet. Sagebrush covers most of the pla
teaus, although grasslands are found in the rolling 
country northwest of the Blue Mountains. In this area 
wheat is produced by dry-farming. Much of the basin 
is arid or semiarid, and future expansion of agriculture 
is possible only through increased irrigation in the 
fertile valleys of the tributary rivers, as well as along 
the Columbia. Some of the irrigation projects in this 
basin, such as that on the 'Valla Walla River, had their 
beginnings more than 100 years ago. Some 214,000 
acres are now irrigated in the basin out of an estimated 
total irrigable area of 816,000 acres. Over most of the 
tillable lands of the region the soil is light, open, well 
drained, and fertile, without alkali, although it is 
shallow in places. 

The climate of the middle Columbia region is dry, 
with extremes of heat and cold. Cloudy or foggy 
weather is rare. The precipitation reaches 100 inches 
on the Cascade divide, but on the east side of this 
divide the rainfall rapidly fades out to some 10 inches. 
As little as 6 inches is obtained at Hanford on the 
banks of the Columbia. On the Blue Mountain divide, 
as much as 50 inches is received. The major part of 
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the area, however, has a precipitation of 10 inches or 
less, alm~t ~ll of. it fallin.g in winter and spring. 
~ere IS little mformatIOn regarding the extent or 

qualIty of underground waters which would be valu
able for stock watering and for domestic use on irri
gation projects both present and future. 

The population of the basin in 1930 was 127,400, 
th~ee-fifths rural. Walla Walla, Wash., with a popu
latIOn of 16,000, is the largest city in the basin. Bend 
with 8,850, is the largest Oregon city in the basin, and 
Pendleton, 6,600, The Dalles, 5,900, and Dayton 2 500 
are the only remaining towns above 2,000 popuiation. 

N on.e of the streams of the basin is navigable except 
the Columbia. 

The chief products of the region are grains fruits 
be

· f ' , rnes, orage, and root crops. Much of the area is 
good grazing land, producing wool and livestock with 
some dairy products. Lumbering is also impdrtant 
centering around Bend. There is a considerable fish~ 
ing industry along the Columbia. Many of the smaller 
streams should be preserved for sport fishing. A few 
mining districts lie in the higher country drained ·by 
the John Day and Deschutes Rivers. 

Recommended Plan 
The principal problem in the middle Columbia Basin 

is the orderly development of navigation and of power 
projects at certain sites in the basin which have been 
selected as units in th~ co~pr.ehensive long-range plan 
for the fullest utilization of the water resources of the 
Columbia River from the Canadian boundary to tide
water. This plan is discussed in the section "Columbia 
River-General Plan." 

First priority in power development should be given 
to the completion of the Bonneville plant. Transmis
sion lines will be needed to carry the energy to major 
load centers as well as connections with ~xisting dis
tributing systems to the west and east. Studies and 
plans looking toward the completion of the power plant 
to economic capacity and toward the development of 
uses and markets to permit such expansion without 
costly delay are also considered urgent. This basin 
possesses potential water power in exc.ess of its needs. 

Irrigation.-In the Pacific Northwest there is need 
for new agricultural land, resulting from migrations 
of settlers into this region in recent years. Although 
many projects and additions have been under consid
eration for a number of years, only a few projects in 
the middle Columbia Basin could qualify for imme
diate construction. An exception is a small amount of 
work at the Warm Springs Indian Reservation. Two 
projects within the Deschutes watershed have been in
vestigated recently by the Bureau of Reclamation. 
Each of these projects was found to involve rather high 
costs per acre. They may very likely become feasible 
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in the future, and have accordingly been listed for de
ferred constructi~n. They are the ·Wikiup Reservoir 
for the no~th umt .of t~e Deschutes project, and the 
Crooked .RIver proJect, mvolving the construction of 
a res~r~o.Ir on Oc~oco. Creek to irrigate 22,800 acres in 
the Vlcimty of PrmevIlle. The north unit project con
templates irrigation of 50,000 acres near Madras in a 
large, ope.n, a~d ~ore or less rolling upland plateau. 
I?ry-farmmg, mdifferently successful because of unre
lIabl~ precipitation, has been practiced here. More 
studIes are needed in the Deschutes Basin. 

Stock water projects are needed in this basin where 
mu~h ~f the land is not adaptable to cropping o~ either 
an IrrIgated or dr!-farming ~asis. Overgrazing has 
occurred nea~ aVailable watermg places, while large 
areas, now wIthout stock water facilities, remain al
most u~used. Construction of a large number of small 
r~rvOlrs and wells and the development of springs 
will relieve this situation and enable a larger number 
of cattle and sheep to graze without overtaxing the 
ranges. 

Stock water and small irrigation reservoirs pro
posed at specific points near Bend, Sisters, and Mit
chell, Oreg., should be constructed soon. 

There is no general flood-control problem on the 
tributaries in this basin, and none on the main stem of 
the. Columbia that cannot be handled by diking and 
dramage. There are, however, serious local problems 
on some of the streams, particularly where there are 
intensively developed !1gricultural areas. Control 
projects have been proposed for several such areas 
including Walla Walla and Dayton, Wash., and Pel~: 
dleton, Oreg. 

Water supply and pollution problems in this basin 
are local in character. Several municipal projects are 
recommended for early construction, including a water 
system for White Salmon, Wash., and a water system 
and sewers for Dayton, Wash. Early consideration 
should be given also to the project for the improvement 
of water supply for The Dalles, in anticipation of 
accelerated industrial and population growth. 

Fisheries.-Construction of fish screens and ladders 
at various irrigation and power diversions is immedi
ately desirable. General investigations of streams, 
their spawning areas, - obstructions, and conflicting 
water uses, are recommended. 

There are a number of scenic and recreational areas 
of present or potential importance in this drainage, 
including the Columbia Gorge zone, mountain, lake, 
and stream areas east of the Cascade summits, and 
parts of the Blue Mountains. Conservation of the 
gorge values should be given consideration in connec
tion with power, and transportation developments re
sulting from the Bonneville project. 
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Middle Columbia Project List 

Remarks Map I key 
no. 

Project 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

11 Warm Springs Indian Reservation near Mitchell, Wheeler County; and near Bend and near Sisters, 
Deschuttes County, Oreg.: Irrigation and stock watering dams. 

4, Pendleton, Oreg.: Flood channel improvements in Umatilla River ________________________________ _ 
1 Dayton, Wash.: Sewer system and sewage-treatment plant ________________________________________ _ 

~ ~=ns..:.a;:::J~~"We:~:'u:ta::t!~s::em:::::::::::::::::::::::::::::::::::::::::::::::::: 
8 Bonneville Dam, Columbia River, Oregon and Washington: Navigation and power dam _________ _ 

$78,000 

200,000 
50,000 
35,000 
90,000 

<.> 

GROUP B-FOR DEFERRED CONSTRUCTION 

3 Mill Creek near Walla Walla, Wash.: Flood control works, including storage and 1I00d-channel 
improvements. 2 Touchet River near Dayton, Wash.: Channel improvements ______________________________________ _ 

10 Warm Springs Indian Reservation, Oreg.: Addition to irrigation works ___________________________ _ 

13 Prineville, Oreg.: Improvements to existing Ochoco Irrigation system _____________________________ _ 
12 Madras, Oreg.: Canal and dam for irrigation of Deschuttes north district __________________________ _ 

The Dalles, Oreg.: City water system _____________________________________________________________ _ 
Oregon and Washington: Construct lIsh ladders and screens at dams and irrigation ditches to prevent 

destruction of lIsh life, at Federal projects on tributraries in Middle Columhia Basin. 

$1,794,000 

22,000 
50,000 

85,000 
3,000,000 

551,000 
125,000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

91 Oregon: Establish demonstration and control projects--ooiland water conservation ________________ 1 $740,000 1 

1 See remarks. 

Survey completed only for Warm Springs Indian 
Reservation. 

Detail plans in preparation. 

Plans completed. 
Do. 

Estimated cost shown in Columbia River ValIey
general project list. 

Detail plans completed. 

Plans completed. 
Surveys completed. Cost given is for first 2 years. 

Additional needed to complet .. $215,000. 
Surveys completed. 
Surveys completed. Cost given is for first 2 years. 

Additional needed to complete, $5,000,000. 
Preliminary plans completed. 
Estiroate is approximate. Survey needed to supply 

accurate information as to location and cost. 



4. LOWER COLUMBIA-WILLAMETTE 

The Willamette River affords excellent opportunities 
for comprehensive plapning in the use of water re
sources and is now bein~ studied by the Corps of Engi
neers. In general the plan will encompass regulating 

. reservoirs on the tributaries, some channel straighten
ing, and levee work, tp reduce the danger from floods, 
to provide irrigation for highly productive lands, and 
to increase the low flow of the stream. Navigation will 
be improved, the degree of pollution decreased, and 
power production increased. Pollution abatement calls 
also for sewage-treatment plants at Portland and other 
places upriver. 

Navigation dredging in the Columbia River channel 
is discussed in connection with the general problems of 
the river. Studies are recommended to lay the ground 
work for future action in abating further stream pol
lution and protecting important fish-spawning areas. 
Drainage of the lowlands, and supplemental irrigation 
of the better farmlands to offset the dry summers, should 
be undertaken. A few water-supply improvements are 
locally needed. 

General Description 
The Columbia River breaks through the snow

peaked Cascade Range at the deep Columbia Gorge, A 

place of extraordinary beauty and grandeur. West of 
the Cascades, the river and its tributaries drain an 
area of 17,500 square miles, one-third in Washington 
and two-thirds in Oregon. Most of the Oregon por
tion lies in the wide valley of the Willamette River, 
flowing northward into the Columbia between the 
Oascades and the Coast Range. The principal tribu
taries north of the Columbia are the much smaller 
Lewis and Cowlitz Rivers. Between the Gorge and 
the ocean the Columbia flows through a flood plain with 
a number of large islands, subject to overflow. About 
two-thirds of the area is covered with forests of Doug
las fir, cedar, spruce, and hemlock; more than one
quarter, in the Willamette Valley, is fertile farm land 
capable of intensive production. Diking projects on 
the flood plain of the lower Columbia have reclaimed 
a comparatively small area of rich bottom land. Addi
tional works for this purpose are recommended. 

The population of the basin in 1930 was 721,000, an 
increase of 50 percent in the last two decades. Nearly 
61 percent lives in communities of more than 1,000. 
The population density is about 41 per square mile. 
Cities of more than 10,000 population are Portland 
(301,800), Salem (26,300), Eugene (18,900), and As-
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toria (10,350) in Oregon; Vancouver (15,800) and 
Longview (10,650) in Washington. All except Salem 
and Eugene are on tidewater. 

Tidewater extends throughout this section of the 
Columbia River and up the Willamette River to Willa
mette Falls above Portland, where locks permit 
shallow-draft navigation as far as Salem. Both the 
Columbia and the Willamette have been extensively 
improved and provide good fresh water harbors. 

The chief industries of the area are based upon 
forest and farm resources---Iumber, pulp and paper, 
furniture, dairy and poultry products, vegetables, 
berries, and fruit. Meat and textiles are other im
portant products. Excellent transportation and ter
minal facilities are already available, including deep
water navigation to the heart of the area at Portland. 
Not counting the Bonneville project, which is just be
yond the eastern border of' the area, about 150,000 
kilowatts of installed water power have been devel
oped and the streams afford 10 times as much potential 
power. 

The climate is mild and, except for July and 
August, wet. Rainfall is 40 to 50 inches in the valley, 
twice as much in the mountains. Snowfall is heavy 
in the mountains, especially in the Cascades, but in
frequent in the valleys which have only occasional 
frosty weather. The normal temperature range IS 

from 320 to 800 and the growing season is long. 

Recommended Plan 
Theh comprehensive plan for this basin is closely re

lated to the plan described in the section of the report 
on general problems of the Columbia River. The 
Oregon State Planning Board, guided by studies made 
by the Corps of Engineers, has tentatively stated a 
plan to fit into the larger scheme and to realize 
effectively the possibilities of the Willamette Valley. 
This plan involves primarily the construction of 
storage reservoirs in the foothills to impound the 
flood run-off, increase summer flows for navigation 
and for dilution of wastes, provide for supplemental 
irrigation of productive lands, and develop power as 
needed. Construction recommendations also include 
levees, bank-protection work, channel and lock im
provements, and sewage-treatment plants. 

Seven reservoirs are tentatively proposed for the 
initial development, located on tributaries of the Willa
mette River above Salem. They will control the run
off from 30 percent of the 1l,000-square-mile 'Villamette 
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lrainage basin which contributes more than half of the 
lood discharge.. The total storage proposed is 1,300,-
100 acre-feet. Such construction is recommended, but 
s necessarily classified as indeterminate pending the 
:ompletion of the detailed investigation now under way. 

Flood damage is severe on the lowlands above Salem, 
)articularly between Albany and Eugene, and also 
~long the Long Tom River. It is estimated that the 
:even initial reservoirs will serve to reduce the flood 
lischarge at Albany one-half and the flood height 9 
'eet for the expected 25-year flood; at the highest flood 
,tage expected to occur on an average once in 25 years, 
Inly a small fraction of the usual area would be flooded. 

Serious flood damages have been experienced also 
.long the lower Columbia River and its tributaries, par
icularly the Cowlitz and Lewis Rivers, and protective 
Ileasures have been authorized. Of immediate need are 
Irojects for bank-protection work, cleaning of flood 
hannels, and construction or improvement of levees and 
lrainage works. 

Water power.-Three of the seven initial reservoirs 
,f the comprehensive plan, on Middle Fork, McKenzie, 
ud North Santiam Rivers, could be later developed for 
lower by increasing their height. The total firm power 
muld be a quarter of a million kilowatts. Regulation 
,f the river by the proposed reservoirs would increase 
he minimum power available from the present installa
ion at Oregon City from 7,630 to 19,000 kilowatts. 
For the present, Bonneville Dam will supply the 

lower requirements of the region. A transmission line 
; needed to bring this power from the dam to the 
'ortland-Vancouver industrial area 40 miles away. 
~he Federal Power Commission has been directed by 
~xecutive order to make a study of rates for the whole
ale marketing of output at Bonneville. An investi
:ation is also recommended of power markets and 
esources in the entire Pacific Northwest. 

527 

Irrigation needs will be served by six of the seven 
reservoirs under the initial plan, which will provide 
water for 325,000 to 370,000 acres. Supplemental 
irrigation will permit a considerable increase in pro
duction on the better lands of the valley, where sum
mer rainfall is now deficient. 

Drainage.-Surveys indicate that some three-quarter 
million acres of valley lands need drainage. Drainage 
projects fostered by the Agricultural Experiment Sta
tion at Corvallis have increased crop values on 20,000 
acres two and one-half times, from $10 per acre to 
$25 per acre. 

Stream pollution by industrial wastes and domestic 
sewage is a serious problem on the lower Willamette 
River. Increased flow from the seven reservoirs will 
somewhat alleviate this condition, but collection and 
treatment of the Portland sewage and industrial waste 
is needed at once. Likewise of immediate urgency are 
a number of sewage-treatment plants above Portland. 
The threat to the existence of the fisheries industry 
from the pulp and paper wastes requires immediate 
attention. 

Water supply needs are well served at present. Three 
projects are listed for later action. Intelligent plan
ning will reserve certain areas for future metropolitan 
supplies, now obtainable at low cost. The admirable 
supply of the city of Portland, cold, clean, soft, and 
safe, is an example of wise long-range planning to be 
followed by cities in other parts of the country. 

Recreational assets of the region include the Colum
bia Gorge, the long pool above Bonneville Dam, :Mount 
Hood, and other features of national importance which 
should be consarved during the period of development. 
Recreational needs will increase with the growth of 
urban population, and provisions for meeting such 
needs should have careful consideration in water-utili· 
zation plans. 
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Lower Columbia-Willamette. Project List 

Remarks 
Map I key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

~~;y =~~fs=~g-a.;;as~:::==:::::==:==::::.==:::::=======:::::=:::=:::::==========:===---
14 we~:!'::i!.~iver Basin: Bank protection and cleering flood channels On Willamette River and' 

$50,000 
17,000 

2,430,000 Detailed plans in preparation. Authorized by 
Congress. 

1 Portland, Oreg.: Sewag~ treatment plants and interceptor sewers to improve Willamette River ___ _ 
16 Salem, Oreg.: IntercePtmg sewer and primary sewage-treatment plant ____________________________ . 
12 Oregon City, Oreg.: Intercepting sewer and sewage-treatment plant _______________________________ _ 
6 Beaverton, Oreg.: OUtfall sewer and sewage-treatment plant ______________________________________ _ 

(') Milwaukie (5), Mollala (15), Oregon City (12), and West Linn (8), Oreg: Sewer system extensions 
and sewage-treatment plants. 

9 Gladstone, Oreg.: Intercepting sewer and sewage-treatment plant. ________________________________ _ 

, Map key number sbown following community name. 

9,575,000 
360,000 
106,000 
79,000 

430,000 

35,000 

Preliminary plans only. 
Preliminary plans completed. 
Prelimiuery plans made. 

Do. 

Do. 

GROUP B-FOR DEFERRED CONSTRUCTION 

21 Maplewood water cnstrlct, Multnomah County, Oreg.: Reconstruction of water 8Ystem. ___________ 1 $22, 000 1 Preliminary plans completed. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

e') Willamette Basin: 7 reservoirs for flood control, navigation, power, and irrigation on following 
streams: Coast Fork (22), Row (23), Middle Fork (24), Long Tom (20), McKenzie (19), and 
North (17) and South Santiam (18). 

13 Canby, Oreg.: Small reservoirs, eanaIs, ditches, and pumping plant for supplemental irrigation for 
Canby irrigation district. 

21 Eugane, Oreg.: Sewage-treatment plant to improve Willamette River _____________________________ _ 
(') Oak Grove (3), Jennings Lodge (4), and City of Sandy (10), Oreg.: Extensions to waterworks systems_ 

11 Clackamas County, Oreg.: Drainage for land recJamation, Clackamas and Liberal drainage districts_ 
Establish fIsb hatcheries __________________________________________________ -------------------------

I Map key number shown following community name. 
I Map key number shown following stream name. 

$55, 000. 000 Comprehensive coordioated plan for Willamette 
River now under study by Corps of Engineers. 
Estimate is appronmate only. 

200, 000 Plans incomplete. 

156, 000 Preliminary plans made. 
68, 000 Preliminary plans prepared. 
64,000 Do. 

700,000 



5 .. PUGET SOUND 

Flood control presents an outstanding water prob
lem in the Puget Sound area. Pollution of important 
waters by sewage frol\1 several large communities is 
becoming serious and should be corrected. Navigation 
facilities, naturally excellent, should be further im
proved in detail to serve the heavy waterborne traffic. 
In addition to the hydrologic, soil erosion, and forest
cover studies recommended on a national scale, special 
investigations of several types are needed in this area 
to guide future action in conserving its rich water re
sources. The region contains important sources of hy
droelectric power, already partially developed; their 
further exploitation by public and private agencies 
should be correlated in harmony with other power re
sources of the Northwest, including the Federal proj
ects now under construction on the Columbia, to obtain 
the greatest total regional and national benefit from all 
of these potentialities. 

General Description 
The region comprises all of the territory surrounding 

and draining into Puget Sound south of the Canadian 
border. On the east are the high and rugged moun
tains of the Cascade Range with many glaciers and 
snow fields and two prominent snow-clad peaks: Mount 
Rainier (altitude 14,408 feet) and Mount Baker (10,-
750 feet). Between the precipitous slope of the Cas
cades and the tidewater of Puget Sound there is a roll
ing plain roughly 25 miles wide. On the west is the low 
peninsula separating Puget Sound from the long deep 
fiord known as Hood's Canal. On the south is the low 
range of hills separating the basins of the Nisqually 
River, in this area, and the Chehalis River in the 
Washington Pacific region. 

The population in 1930 was 860,000, an increase of 
16 percent since 1920 and 48 percent since 1910. About 
70 percent is urban. The density is 77 per square mile, 
the highest in the Pacific Northwest. There are six 
cities of more than 10,000 population, all fronting on 
tidewater: Seattle (365,600), Tacoma (106,800), Bell
ingham (30,800), Everett (30,600), Olympia (11,700), 
and Br,emerton (10,200). 

In spite of the northern latitude the climate is mild. 
Temperatures above 80° in summer and below 32° 
in winter are infrequent in the settled parts of the 
area. The growing season in the lowlands is about 
300 days. Average annual precipitation ranges from 
30 inches on some of the islands to 50 inches along 
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the shore, 60 or 75 inches at altitudes of 1,000 feet, 
140 inches at 5,,500 feet, and perhaps 200 inch,es in the 
high mountains. 

Underground water is available throughout most of 
tJ:1e area and furnishes the domestic supply for about 
one-fourth of the population. Surface supplies are 
also abundant. 

Most of the 700,000 acres of agricultural and pasture 
lands are already in use. Included are large. areas 
of rich lowlands, producing vegetables, s,eeds, bulbs, 
berries, and small fruits. Poultry and dairy prod
ucts are important. The soil, mainly of glacial origin, 
is generally good; it is light and open, with good 
draina~, except in some of the peat lands of the re
claimed marshes, but is easily eroded. Some additional 
agricultural land might be reclaimed by drainage. In 
certain places supplemental irrigation would be of 
ben~fit. . ' 

Industrially the Puget Sound region is the most' 
active in the Northwest with products based mainly 
on the great resources of timber, lumber, pulp, and 
paper; furniture and other forest products are repre
sented in the output. Processing or packing of food 
products, fish, grain, wool, and minerals are also 
important. A significant and comparatively recent 
development is the growth of a considerable electro
chemical industry utilizing the available low-cost elec
tric energy and water supply and the excellent water 
transportation facilities. Failure to anticipate a con
tinued increase in industrial activity in the area would 
be unwise. 

Navigation is well served by the great natural deep
water channels of Puget Sound, reaching all of the 
principal cities. The area is an important point of 
shipment to and from the Orient and has been the 
gateway to Alaska since Klondike days. 

The industrial and general needs of the Puget Sound 
region provide the largest power market of the Pacific 
Northwest. The cities of Seattle and Tacoma have 
had municipal electric systems for many years, sup
plied by extensive publicly owned power installations. 
Privately owned utilities have also been active. Power 
rates are and have been low, and power consumption 
per capita is the highest in the United States. 

Recreational opportunities on land and water are 
extensive, diversified, and accessible, with forest and 
mountain sports and salt-water bathing separated by 
only a few hours' drive. 
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Recommended Plan 

Flood control in the low-lying lands and populated 
areas near the mouths of the rivers on the Sound is an 
immediate problem. The glacier-fed streams from the 
high Cascades, rapid and rough in their mountain 
gorges, flatten out abruptly as they reach the valley 
uplands at an altitude of about 1,000 feet and descend 
more gradually to tidewater across the intervening 
plain. Warm winds and heavy rain8----(:hinooks---melt
ing deep snow on the higher slopes, bring sudden fresh
ets; slowed up by the level plains, the streams deposit 
silt, boulders, and debris, blocking their channels and 
causing overflows, erosion, and the seeking of new 
channels. . 

Flood-control works have been confined mainly to the 
tidal sections where dikes and bank revetments have 
been constructed to protect agricultural lands. Many 
of these have proved inadequate; but few favorable 
sites for Hood-storage reservoirs have been found. 

The Flood Control Act of 1936 authorizes surveys for 
flood and erosion control on the principal streams. Sev
eral construction projects were alSo authorized and are 
recommended for construction, including a reservoir at 
Mud Mountain to lessen floods on the White and Puyal
lup Rivers, a cut-off channel to divert the Skagit in 
flood into Padilla Bay for protection of rich lands in the 
Skagit delta, and channel improvements in the Puyallup 
River to protect a part of the city of Tacoma. Other 
control works are recommended on the Skagit, Sauk, 
Stilaguamish, and Black Rivers and on Hatt Slough. 

The city of Seattle has begun a storage project for 
power purposes at Ruby Dam, on the Skagit above its 
power stations, which ultimately·will reduce Hood peaks 
on the lower river about 20 percent with a storage ca
pacity of 3,000,000 acre-feet. The initial project toward 
which $3,000,000 of Federal funds have been allotted 
will not sufficiently control the river. An extensive 
reservoir project for Hood control and power on the 
Sauk River is listed for future consideration. 

Water'-power development presents an important 
problem in correlating future construction in this area 
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with other great power potentialities in the Pacific 
Northwest to operate all plants and market their out
put in an orderly manner without avoidable waste or 
conflict. A wise solution of this problem will affect 
not only the utilization of power resources in the sev
eral basins, but also the growth and general develop
ment of the inland areas upon which the commerce and 
industry of Puge~ Sound depend for a considerable 

- share of their present and future prosperity. 
A study of these matters should form a part of the 

recommended investigation of the engineering and eco-· 
nomic aspects of power production and consumption 
in the Pacific Northwest, with a view to determining a 
feasible program for construction and operation of new 
power facilities coordinate with navigation, irrigation, 
and flood-control improvements. 

Pollution by sewage and industrial wastes at several 
places endangers public health, threatens valuable 
oyster and fishing activities, and interferes with 
recreation. Sewerage projects are recommended at Se
attle, Tacoma, Bellingham, and Bremerton. 

Water supplies are generally adequate in quality and 
quantity. Underground waters are used by some cities, 
including Tacoma, .and are free from the silt or "glacial 
flour" found in many surface streams. A water-supply 
project near Everett is listed for future construction 
and a minor improvement in King County for imme
diate action. 

Navigation facilities in the many excellent deep-water 
harbors and along the Sound are already well provided, 
but should be improved by several minor projects at 
Seattle, Tacoma, and Olympia. 

Investigations of stream pollution, river utilization, 
and fish-spawning areas are recommended, together 
with needed mapping of certain rivers and their drain
age areas, which can best be done from the air, to pro
vide the basis for wise future development. These 
studies are in addition to the hydrologic, mapping, and 
soil-erosion investigations recommended to be made on 
a national scale. 
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Puget Sound Project List 

Remarks 
Map/ key 
no. 

Project I Estimated cost I 
GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Stream pollution study: Public health and protection to fish Ii(e _ 

~!;: ~!~~o:,~~;e~~!~'is~8nr:fu:~~~~~~~~~~:::::::::::::::::::::::::::: 
Fisheries survey of spawning areas: Protection and propagation of fish ____________________________ _ 

18 Mud Mountain Reservoir on White River: For t100d control o( White and Puyallup Rivers ______ ._ 

1: I:::r~i!~hc'uf~':,=.f..~~~~~~!_~~_:~:~~~_~_i~_":_-_~:::::::::::::::::::::::::::::::::::::: 
17 Tacoma, Wash.: Trunk sewers and sewage-treatment planL _____________________________________ _ 
10 Seattle, Wash.: Henderson St. sewer and West Oregon St. sewage-treatment plant ________________ _ 
12 Bremerton, Wash: Extension of sewer system.. __________________________________________________ . __ 
1 Bellingham, Wash.: New outfall sewer and sewer system additions _______________________________ _ 
8 Stillaguamish River chsnnel for flood and erosion control _________________________________________ _ 

13 King County water district no. 49: Domestic waterworks system _________________________________ _ 
15 Tacoma Harbor, Hylebos waterway: Dredging turning basin and channeL ______________ . _________ _ 
19 Olympia Harbor: Widen entrance channeL ______________________________________________________ _ 
11 Seattle Harbor: Settling basin (or t100d relief and navigation _________________________________ . ___ ._ 

$120,000 
43,000 
30,000 
50,000 

3,205,000 

1,555,000 
4, 798,000 

631,000 
500,000 
174,000 
103,000 
261,000 
126,000 
112,000 
98,000 
10,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

6 Skagit County drainage district no. 17: Flood control and drainage.. ____________________ . __________ _ 
3 Sank River Channel: Revetments ________________________________________________________________ _ 
7 Hatt Slough: Reconstruction and repair o( dikes __________________________________________________ _ 

14 Black River: Channel improvemenL ____________________________________________________________ _ 
9 Alderwood Manor, Wash.: Extension o(water-distribution systeID _______________________________ _ 

$107,000 
53,000 
26,000 
23,000 

102, 000 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

Soil and water conservation: Demonstration and control projects at 25 sites _________________________ _ 
4 Sank River: Reservoir (or t100d control and power _________________________________________________ _ 
2 Ruby Dam project, Skagit River in Washington: Enlargement o( projeet now under construction (or 

t100d control and power. 

$580,000 
14,612,000 
25, 532, 000 

Detailed plans in preparation. Includes estimated 
cost o( land. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Detailed plans in preparation. 
Plans completed. 
Surveys completed. 

Do. 
Do. 

Plans completed. 
Do. 
Do. 

Plans completed. 

Preliminary plans made. 
Estimated sum necessary to complete ultimate 

development. 
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6. OREGON COAST 

Problems of water use are local rather than regional 
in this group of comparatively small independent 
drainage basins. Basic data are needed to permit in
telligent planning for future needs. Several local and 
general investigations are recommended to obtain such 
data and to determine appropriate action. 

Works for local water supply and other require
ments are listed for construction immediately in a few 
places and later in others where the need is not yet 
urgent or plans cannot yet be made. 

General Description 

The area comprises the drainage basins of all the 
streams discharging into the Pacific Ocean along the 
Oregon coast southward from the mouth of the Co
lumbia. Two of the rivers-the Rogue and the 
Umpqua-cut through the Coast Range, rising in the 
Cascades and flowing through large intermountain 
valleys. The others rise in the Coast Range and flow 
more or less directly to the ocean. Of these the more 
iIpportant are the Nehalem, Tillamook, Coos, and 
Coquille Rivers. The total area is 16,900 square miles. 

The region is mountainous exCept for the two inland 
valleys and narrow strips along the coast. Nearly 
nine-tenths is forest covered; the standing timber is 
the chief industrial resource of the area and is esti
mated at 177 billion board feet. Lumbering is the 
chief manufacturing industry. Fishing is of major 
importance. Agricultural and pasture lands are about 
9 percent of the total; rich irrigated areas in the inland 
valleys produce fruits, berries, and other crops.Dairy
ing is important along the coast. 

Several of the harbors have been iInproved for navi
gation, which is limited to the short tidal sections of 
the rivers. 

The total population is 176,000, a density of 10.4 
per square mile. Towns of over 1,000 population con
tain only 40 percent of the total; Medford (11,000) is 
the largest. The population increased 32 percent from 
1920 to 1930. 

The cliInate is mild and humid on the coast, drier 
in the interior. Average annual rainfall ranges from 
16 inches in the inland country to 96 inches in the 
coast mountains. Extremes of 90° and zero are seldom 
reached. The gro~ing season is from 250 to 300 days. 

The potential hydroelectric power of the streams is 
estimated at 833,000 kilowatts available 90 percent of 
the time, but this is mostly in sites of small capacity 
remote at present from large markets. A capacity of 
about 46,000 kilowatts has been developed on the upper 
Rogue. 

Recommended Plan 

Navigation facilities in the harbors have been gen
erally well iInproved for present traffic by jetty con
struction a;n.d by dredging through ocean bars. The 
south jetty at the mouth of the Umpqua at Reedsport 
should be extended. 

Stream pollution is not as yet a serious problem be
cause of the many streams and the scattered popula
tion. The relation of pollution to water supply and 
to spawning grounds for fish should be studied. Rose
burg, on the Rogue, needs a collecting sewer and a. 
treatment plant. 

Water supplies are generally abundant and of good 
quality. Underground water resources are extensive 
and economically available throughout the area. Sur
face waters are also abundant and are used by almost 
all of the 72 towns. New or iInproved water systems 
in several places are listed for future construction. 

Irrigation can be extended to additional lands on 
the Rogue and Umpqua Rivers. A study to classify 
the irrigable lands is recommended. 

Erosion has affected some of the soils. Silt gaging 
stations, to determine quantities of soil actually eroded, 
are recommended. 

Reclamation of rich marsh lands along the tidal 
waters should be studied to determine the feasibility 
of diking and drainage. 
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Oregon Coast Project List 

Remarks Map I key 
no. 

Project I Estimated cost I 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Surveys to determine best means of irrigating 66,500 acreL _____________ • __________________________ _ 
River utilization surveys: To obtain river and reservoir topography _____________ .. _________________ _ 
Municipal water supply in,,\,stigations: To improve domestic water supply and sewage works ______ _ 
Stream pollution surveys: To safeguard fish life and domestic use includIng that of campars _________ _ 
Fisheries survey of spawning areas: Protection and propagation of fish _____________________________ _ 
Classification of irrigable lands: To determine best lands and cull out inferior lands_._._. __________ _ 
Silt gagin~ stations: To determine quantities of soil actually ~roded_ .. _ ...... _ ......... _. ___ .. __ .. __ _ 

6 Oregon: Study diking and drainage for reclamation of marsh lands along coast_ ...... ____ .. _, ______ _ 
8 Roseburg, Oreg.: Sewage treatment plant and sewers .......... ___ .. ______ ................ _ ...... __ 

16 Talent, Oreg.: Line irrigation watar tunnel._ .... __ .. _ .... ________ .... __ ...... __ .. __ ... ____ .... ___ _ 
17 Medford, Oreg.: Diverson dam for Rogue River Valley_ .. _ .. ________ .. _________ .. ____________ .. __ _ 
5 Reedsport, Oreg.: Extension of south jetty at mouth of Umpqua Rivar._ ........... ' __ .. _ .. ___ • ___ _ 

GROUP B-FOR DEFERRED CONSTRUCTION 

Jaokson County. Ore~.: Line Eastside Canal (14), Talent. irrigation district, and main canal (15) .. 
18 Jacksonville, Oreg.: Sewar system ___ ........ _ ........ _ .................... ~ ...... _ .............. __ 
3 Toledo, Oreg.: Water supply system ............................................................ .. 
9 Port Orford, Oreg.: Watar supply system ........................................................ .. 

Ii ~~~:~~~~~g~::.f~~~~~~:.y;!t~.i~~~:::::::::::::::::::::::::::::::::::::::::::::;:::::::::: 

$25,000 
20,000 
8,000 

10,000 
30,000 
13,000 

169,000 
30,000 
86,000 
10,000 
25,000 

600,000 

$125,000 
24,000 

130,000 
26,000 
35,000 
40,000 

No plans; begin immediately. 
Do. 

No plans; begin at once. 
Do. 

Begin at once. 
No plans; begin immediately. 

Plans completed. 

itfgE!~:~:~~~~~d. No plans. 
Authorized by Congress. Survey and plan com· 

pleted. 

425, 000 Preliminary plans completed. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

4 Lake Creek near Blachly, Oreg.: Hydroelectric plant and transmission lines ...................... .. 
1 Gearbart, Oreg.: Water supply system ........ _ ...... _ ............................................ _ 

12 Medford, Oreg.: Flood control and irrigation storege dam on Little Butte Creek_ .... __ .......... .. 
11 Grants Pass, Oreg.: Irrigation canal improvements __ .............. __ ............................ .. 
10 Gold Beach, Oreg.: Water supply main between dam and reservoir .............................. .. 

$44,000 
23,000 Preliminary plans completed. 

400,000 Plans and specificatiOns practically completed. 
300,000 Plans incomplete, 

12, 000 



7. WASHINGTON COAST 

No general or regional problems of water use affect
ing large populations have yet arisen in this area, made 
up of many comparatively small independent drainage 
basins. Conservation of forest rather than of water 
resources needs regional attention for the present. 
Except for the completion of existing navigation im
provements, the immediate water requirements are the 
collection and analysis of several kinds of basic infor
mation to gUide action in the future. 

General Description 
The region comprises the drainage basins of all the 

streams in Washington north of the Columbia River 
that flow into the Pacific Ocean, the Strait of Juan de 
Fuca, and the long tidal estuary called Hood's Canal. 
Included are the coastal region of Washington, the 
inland valley of the Chehalis River; the entire Olympic 
Peninsula, and -the eastern shore of Hood's Canal. 
The land area is 8,030 squa~e miles. Nearly nine
tenths of the surface is forest covered and one-third 
is mountainous. About 3 percent or 156,800 acres is 
agricultural. 

The population is 144,500 of which less than half is 
in communities of over 1,000; _ the total increased 59 
percent from 1910 t.o 1930. The population density is 
about 18 per square mile. Cities of over 10,000 are 
Aberdeen (21,100), Hoquiam (12,800), and Port 
Angeles (10,200). 

Lumber, forest products, an~ pulp and pap~r are the 
principal products of the region. The more accessible 
areas have been logged off, but there are still large 
stands of timber estimated at 130 billion board feet. 
With proper conservation practices these lands could 
become an important source of timber on a sustained
yield basis. Much of the area is unsuited to other 
uses. Pulp and paper manufacturing is encouraged by 
accessibility of raw material and water transportation 
and also by the low-cost power, good water supply, 
and easy waste disposal provided by the streams. 

Fruit and vegetable farming, dairy and poultry 
products, and commercial fishing are important ~o t~e 
region. About 30 percent of the .rural populatIO~. IS 
engaged in agriculture. RecreatIOnal opportumtIes 
are excellent and are increasingly used by the people 
of the neighboring Puget Sound country. 

96428-37-35 

Surface waters have been ample to supply all needs 
and the underground waters have, therefore, not been 
fully investigated, although several communities use 
underground sources. Needs for irrigation in the Che
halis Valley and for expansion of the cellulose pulp 
industry may bring an increased demand for under
ground- waters. 

Navigation, except for the great waterway of the 
Strait of Juan de Fuca leading to Puget Sound, is 
limited to Hood's Canal and the bays and the tidal 
sections of the rivers where important quantities of 
lumber and forest products are loaded. 

The total potential hydroelectric power in the area 
is estimated at 330,960 kilewatts 90 percent of the time. 
Installed capacity is 110,525 kilowatts, including two 
plants owned by the city of Tacoma. 

Rainfall is abundant except for II. small area in the 
lee of the Olympic Range at Sequim, where 8,700 acres 
receive supplemental irrigation. Average annual pre
cipitation is probably greater than in any other drain
age area in the United States, ranging as high as 125 
inches along the western slope of the Olympics and 
perhaps 250 inches in the snowfields of the high 
Olympics. In the inland valley of the Chehalis the 
average is 45 inches. Temperatures are moderate 
wherever recQrds are available. The average growing 
season in the Chehalis and WiUapa Valleys is 185 days. 

Recommended Plan 

Navigation needs have generally been well supplied 
by improvem~nts to the harbors and lower rivers. 
Completion' or works at Grays Harbor and Port 

Gamble are listed. 
Data upon which to plan the utilization of water 

resources in the future are inadequate or wholly lack
ing. In addition to the general hydro~ogic and to.po
graphic projects recommended for natIOnal attentIOn, 
investiaations are needed in this area to guide future 
action °for the protection of waters for fishing and 
domestic use to determine the character and extent of 
fish spawnin~ areas, and to obtain local topographical
data for river and reservoir planning. 
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Drainage Basin Problems and Programs 

Map I key 
no. 

Project 

Washington Coast Project List 

Estimated 
cost 

539 

Remarks 

GROUP A-FOR IMMEDIATE INVESTIGATION OR CONSTRUCTION 

Stream pollution studies: To safeguard fish and domestic use______________________________________ $24,000 Fishery survey of spawning areBS. _________________________________ . _____ . _________ ______ _____ __ ___ 25,000 
River utilization surveys: To obtain river and reservoir topography________________________________ 15.000 
Washington: Study of diking and drafnage for reclamation cif marsh lands along coast. _ _ _ __ _ __ __ __ _ _ See remarks_ 

3 Grays Harbor, Wash.: Reconstruction of harbor entrancejetties _________________________________ __ 
2 Port Gamble, Wnsh.: Deepen entrance to bay ____________________________________________________ _ 3,155,000 

20,000 

GROUP B-FOR DEFERRED CONSTRUCTION 

Plans completed. 
Begins immediately. 
PlaDs completed. 
Cost Included in estimate shown on Oregon coast 

project list. 
AmouDt needed to complete. Work under way, 
Surveys completed. 

41 Wlllapa Valley, Wash.: Diversion dam on Stringer Creek, and water main extension _______________ 1 
5 Centralia, WaSD.: Pumps for domestic water supply system ______________________________________ _ $69,000 \ 176,000 Plans completed. 

GROUP C-TIME OF CONSTRUCTION INDETERMINATE 

1 Establishment offish hatcheries to meet demands on fish life .. -------------------------------------\ $100,000 \ 
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