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"PLANNING for the use and control of water is planning

for most of the basic functions of the life of the Nation.

We cannot plan intelligently for linter unless we consider

the relevant problems of the land. We cannot plan intel-

ligently for water and land together unless we plan in

terms of collective interests. We are but tenants and

transients on the earth; we should hand down our heritage

unimpaired--yea; enriched—to those who come after us.°11

National Resources Board Report, December 1, 1934.



LETTER OF TRANSMITTAL

The Honorable William Langer, Governor
The Honorable Members of the Twenty-Fifth Legislative Assembly
State of North Dakota
Bismarck, North Dakota

Gentlemen:-

The State Planning Board has the pleasure of transmitting herewith
a summary report of a "Plan for Water Conservation for North Dakota." For
ease in assembly, the state report has been bound into five separate volumes
according to certain natural watershed areas. This summary report is sup-
ported by a main report which includes the factual material upon which were
based the recommendations embodied in the summary report and which can be
referred to in the office of the State Planning Board. It is planned to
have copies of the main report available also in the office of the Governor.

The State of North Dakota extends over an area in excess of
70,000 square miles. The physical characteristics vary from the eastern to
the western part of the State as does also the population density and other
factors that are of importance in analyzing water needs. In carrying out
the present study, therefore, the State was sub-divided according_to thirteen
major watershed areas as follows:

Volume I	 Wild Rice, Sheyenne and Lower Red Rivers.
Volume II	 James River.
Volume III Souris River and Devils Lake Basin.
Volume IV	 Missouri River and Minot Tributaries.
Volume V	 Slope Area; Knife, Heart, Cannonball, Grand,

Little Missouri and Yellowstone Rivers.

This division made possible a rather careful analysis of the water
problems of each area of the State. The accompanying reports summarize the
analyses so made and include a listing of the projects that are proposed as
solutions to these problems. The projects are listed according to priority
ranking.

The need for a program which aims to utilize to the greatest ad-
vantage the waters of the State that are naturally available needs no lengthy
discourse. During a relatively short period of time, this state has witnessed
both years of over abundance of rain and years of extreme deficiency. The
program that is proposed herewith attempts to minimize the shortcomings of
such conditions.

The Planning Board staff has engaged in the present study for over
a year. Due to limitations of funds it was impossible to engage engineering
skill to conduct the necessary field surveys of the many projects submitted
in this report. These field surveys will have to be carried out before final
determination can be made as to the feasibility of many of these projects.
Every effort should be made to complete this work as soon as possible.

•



The study was further handicapped by the lack of detailed topo-
graphic maps of the State and stream flow data for many of the major
tributary.streams. These data are essential for proper guidance in develop-
ing the full use of the water resources of an area. The United, States Geo-
logical Survey has called attention to an arrangement whereby the State
could enter into a cooperative program with the Geological Survey for carry-
ing on such work by making available funds to be matched by the Federal
Government.

Although advances have been made in conserving the waters of the
State through dam construction work by federal agencies and to a lesser
extent by State and local agencies, the accompanying reports show thnt this
work is far from complete. Major construction work for strean flow regu-
lation, pollution abatement, irrigation and other allied uses have not, in
the main, been undertaken during these programs because of regulations beyond
local control.

As of January 1, 1937, there were in existence in this State about
800 dams and reservoirs that were capable of storing approximately 390,000
acre feet of water. These structures were built at a cost of around $4,750,000.

The proposed program calls for additional water conservation work
to store an additional 3,225,000 acre feet of water at a cost of approximately
$47,500,000 as follows:

Slope Area 	 $6,308,400
Souris River—Devils Lake Areas	 31,311,400
(Including Diversion frori Missouri River)

James River	 633,200
Main Stem Missouri	 6,329,465
Red River of the North	 2,905,200

Included in this program are reservoirs of sufficient capacity to
provide water for the irrigation of approximately 250,000 acres of land in
the western part of the State.

In addition, the program lists a total of $3,174,000 that should be
expended for municipal water works for needed improvements and new construction.
The study showed further that projects totalling $4,860,000 will be needed for
necessary sewage treatment works by the municipalities of this State.

In prosecution of a program such as proposed here, careful consider-
ation must be given to several important factors among which are the degree
of federal, state and local responsibility. It is probable that federal par-
ticipation in water conservation programs will be continued. In such event, it
is essential that some agency of the state be empowered to act in behalf of
the state in a cooperative program with the Federal Government.

Respectfully submitted,

NORTH DAKOTA STATE PLANNING BOARD

M. O. Ryan, Executive Director

•
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Fore: and

The Rivers

	

	 Three major rivers, the Red River of the North, the Souris
River, and the Missouri River serve as the main arteries in carrying
away such water ns reach these, either directly or through their many
tributaries. The available stream_ gauging records show that the rivers
and streams of the StF.te handle an average of 24,068,000 acre feet
of water annually. This total, of course, was much greater during
the abnormally wet year of 1917 and much less during the abnormally
dry year of 1936. Of this average annual run-off, 1,862,000 acre
feet, or 7.7 per cent, originate within the boundaries of the State
and the remaining 22,206,000, or 92.3 Per cent, reach here from
adjoining areas, as Minnesotn, Canada and Montana.

Precipitation	 The average rainfall over the entire State for the period 1916-
1935 inclusive was 15.92 inches and that during the period of May

•	 through September was 11.10 inches. The extent of the variation in
rainfall is made evident from the average of 20.16 inches for the
annual and 13.43 inches for the May-Se p tember precipitation that was

•	 had in the drainage basin of the Dakota Wild Rice River in the south-
eastern part of the State and the 14.10 inches and 9.51 inches respec-
tively in the drainage basin of the Yellowstone River in McKenzie
County in the western part of the State.

Eastern	 The eastern part of North Dakota, or that part drained by the
North Dakota Red River of the North and its tributaries is not only blessed with

A very fertile soil but also ¶ rith a relatively heavy rainfall and
nediun run-off. The average annual precipitation for this area is
18.13 inches and that during May-September is 12.35 inches. The
average annual run-off over the 27,740 square miles of area is 0.46
of an inch or 681,000 acre feet.

Central	 The central part of the State, or those areas drained by the
North Dakota Souris River in North Dakota, by the Missouri River to the north

and east of its channel and by small tributary streams on the west
side of the Missouri River is characterized by n medium rainfall.
The average annual rainfall in this area is 14.40 inches and that
during May-September is 10.48 inches. The average annual run-off
over the 25,846 square miles of area is 0.26 inches or 365,000 acre
feet.
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Western	 The westrn or Missouri Slope Area of t'le Strte is chnrac-
North Dal,:ota	 terized by p. ici%;	 Yfrociritntion and hie;4i nal-off. The

avernze L 	is 14,59 j117:11-s rnd tot during
May-Sopt ,Jmny: is bat 9, q 7 inchesc Beca, IF,e of the rough terrain
the run-o1f	 fn ,-,rport2o-,1_ to thL, pro,.ip:tation. There is
n rvera.,w 	fun•cf of 0	 16,597 square

miles of	 to ??1:,0,)	 ';et of water.
Thes 	 as fclii:
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916.193'] ir-1„	 t7.,--are Run-off TotP1 Acre
N-,,-th Dakota Fact Tran-

Lr 	 Incnr.f,	 Acre feet sported
11	 (Average)

Bp -in	 Sci,Yilc,,:	 Annual	 MJ-Sept,	

	

inches	 Inches
Lower Red River	 7,320	 18050	 12.34	 0 81	 312,000 2,320,000
Sheyenne	 7,3(.,9	 18,77	 12,2-.	 0,=12	 164,000
Drkrqr Wild Rice	 1,6E:8	 20.15	 13.43	 0,60	 53,000	 71,000
Uro . r Red. River	 345	 20.13	 13.13	 ..).20	 4,000ei
Levils Fe Stump Lnkes	 3,815	 16.50	 11.68	 C,23	 .18,000
Souris	 8,804	 14,60	 10,,l':1	 r, 21	 94,000	 184,000
James	 7,192	 18.41	 12,51	 0..7./1	 01,000
Knife	 2,645	 14.51	 10.32	 022	 116,000
Henrt	 3,12::-	 11.83	 9.98	 0,86	 143,000
Cannonball	 4,513	 14,87	 9,96	 0,55	 133,00r	 175,000
Grand	 937	 14,32	 0,93	 r L'	 23,000
Litt]e l'issouri	 4,63F	 14.40	 9,86	 1.,0	 348,000	 710,000
-ellowstonc	 7.Lb	 14,10	 0.51	 1,23	 48,000 10,500,000
:Lin St , ,m Missouri	 17,C36	 14.30	 l3c63	 0,30	 271,000 21,000,000

Variations	 Averace run-off l•ta do not indicrte the actual conditions
in Run-off	 frog yerr to z-e-'.r or fro::: month to r.onth. Thus, the flow of the

Red Eivtr r.t Grand Forl7s durng the p r.st thirty-three yecrs has
vr,ried froL a m-lx.inur uf 32,920 cubic feet per secnd in April
1904 to n mini= of 16 cubic feet per second in Septerber, 1934,
The totpl volure of water transported for the months of mpximum
and minimum flow was 17,95/!,379 and 12,72P acre feet respectively,
The mmthiy volume transported .y the Jnmes River for the period
of available record he n varied from a mp.xirni.: of 16,200 acre feet
during ilnrch,.1930 to zero during October, 1931 Pnd several tics
since.



Similerily, the Sou • is River_ha.d-a maximum flow of 12,000 cubic
feet per secon0 on A_ --i120. J904 and the flow has frequently
dropped t3 zerc in recent e- s. The total voluLe transported
by the Sou-le ELver	 any one month since 1904 has varied
from a I-lox .= %f 1 , -- 0)::93 acre feJt	 1927 to 61.5 acre
feet in J'In-a,zy, 193'6, :he flo :11 t:o	 Lssouri River
has varied from E, ma.7::eur of 21,000 cuec	 pPr second in
July, 1935 to zero f l,,u several times.	 monthly volume of
water transported has varied fror 3,978,247 acre feet in March,
1929 to 178 acre feet in September, 1934. The other streams of
the State have exhibited similar cheracteristics,

Control by	 Although rm cannot control precipitation, modern engin-
-,
Man 	 eering has made it possible for him to control to a considerable

degree the g ian-off to the streams. Thus, It should be possible
through propoer control works to obtain conditions on the rivers
of the State that approach more closely the averne condition of
flow. The benefits that would follow are quite clear. Control
of stream flow, therefore, becomes one of the major problems in
the development of a water program.

Other problems follow in natural sequence. The storage of
water, stragetically located and in sufficient quantities to be
of service by municipalities, by farmers, by industries and others
must be studied in light of availability snd need if proper use
is to be designed.

•

•
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In the development of a program of rater utilization, the
need. for human use must be given priority. In an agricultural
state such as North Dakota this problem becomes one of not only
providing adequate supplies for such municipal needs as domestic
and industrial consumption and pollution abatement but also the
providing of adequate rural supplies. Since wells serve as the
major source of supply for the rural inhabitants of the State,
the program must inclnde the nec r)ssary work of rehabilitating
old wells anel developing ne sources where present supplies
are found not suitable for human use.

The State Sanitary Engineering Department of the Department
of Health has made a survey of existing municipal water works
and sewage treatment plants which we s used to develop a program
of needed construction. The program recommended by this Depart-
ment has been include! as part of the proposed program. Also
included is a program of needed construction work for nunicipal
and private supplies that are obtained from underground sources.
This latter program was based on a survey made by the North Dakota
Geological Survey. The need for immediate attention to the prob-
lem of locating new sources of supply for certain areas of the
State is evident from the data that accompanies this report.

reter for
Human Use

•

ti



Flood	 Although flood hazards, with possible loss of life and property,•
Hazards have not been extreme in this State, a detailed rater plan must take

into account tile possibilities of floods and should attempt to minimize
this danger through proper control works. The pro pos ,:d plan calls for
the construction of certain r erke whichweuld minimize this danger
should fiends occur to the same degree ns indicated by available records.

Agri—	 Second only in importance in this State t oo the problem of providing
cultural adequate sureDlies cf suit eble ve, ter for hIlman use is thrt of developing
Use of	 a water progr.u7 which can he of nnec i.num Jule to agriculture. This in
Water	 volves the providing of stored. quantities of water that are easily

accessible for stock—watering throuGhout the State; and in western
North Daketa, the additionnl use for irrie— tion. The pro posed program
hrs taken due consideration of these requirerents.

Smn11	 In the establishment of certain principles with regard to the
Fa rs	 building of reservoirs, especially for stock•water an;_ recreation use,

depth has been considered as one of the very importnnt factors in the
choice of a good site for a reservoir, Experience has shown thrt the
amount of rater used by livestock is usually very small as compared with
the amount lost threue-h evr poration. In forth Dakota. the average evap-
oration loss from surfaces of standing water is about three feet per
year, of which about two-thirds occur in the five Teanths between May
and October. Furthermore, leakage and seepaiee may increase this loss
considerably. To be effective, therefore, it is necessary that the
reservoir be deep enough and have a sufficient drainage area, that it
will not go dry in periods when this water is needed most.

The standards used by the North Dakota State Planning Board in
determining the effectiveness of a reservoir are based on minimum drain-
age area. and storage depth. For each case the estimated inflow was
balanced ae:airst the reservoir evapor • tion. Those for •:rich the inflow
exceeded the evaporation in minimum years of precipitation were rated
as excellent (E) and 7iven preference for construction; those for which
the inflow equals the evaporation in years of one—half average run—off
were classed as good (G) end given a second rating; those having equal
inflow and evaporation in average years were classed as fair and given
a third rating. Those for which evaporation exceeds inflow in average
years were not recommended for construction.

In the treatment of the major streams of the State, that is, those
that are used to transport the principal water supply from the effective
storage areas to the cities, the plan discourages the construction of
small channel dams, and in place, recommends the necessary works for
the control of stream flow. This, however, does not a pply to other
streams of the State.

Grouping	 Proposed projects have been divided into three groups, classes "A",
of Pro— "B", and "C". Class "A" projects are those projects ready for immediate

-,sects 	 undertaking and which should be completed at the earliest possible date.



Class "B" projects are these needed imrediately but which require

surveys before beilc ready for c'nstruction. The needed surveys
for Class "B" projects are listed as Class "A" projects. Class

"C" projects rre needed projects but their construction, in most
cases, can be deferred until thy , completion of Class "A" and Class
"B" projects. Due to the droll;ht of 1936, it wnuld probably be
desirable to construct nmny of t'-e projects listed in Class "C"
in the near future for work reliEf purposes. Many of these pro-
jects are siLilar to those in the present W.P.A. proc4ran.

•

•



CHAPTER 1

•	 WILD RICE SUB-BASIN



CHAPTER I

POPULATION

THE DAKOTA WILD RICE SUB-BA6IN

The Dakota Wild Rice River rises in the south central
part of Sargent County. In its winaing course through the county
it is joined by a number of tributaries sereral of which have
their sources in the Sisseton hills of South Dakota. Shortly
after the river leaves Sargent County and enters Richland County,
it decends to the Red River Valley and flows across the county
in a serpentine course. In the eastern part of Richland County
the river turns northward and enters the latter near Wild Rice
in Cass County. The total area considered in this report, which
also includes the area drained by the Bois de Sioux River in
North Dakota, is 2003 square miles.

The population of the Dakota Wild Rice Sub-basin is predom-
inently rural. As det , rmined from the 1930 census the total
population of the Basin was 27,718. The largest city was Wahpeton,
the only urban center, with a po pulation of 3,176. There are
but two incorporated towns on the Wild Rice River, Cayuga with
a population of 219 and Great Bend with a population of 169.
The population directly served by the river is probably not in
excess of 1000.

GENERAL

Much of the Sub-basin comprises one of the best farming areas
in the state, but some parts, particularily in the west portion,
are composed largely or marginal land. In the peak month of ".P.A.
employment, 474 persons were employed on work projects in or near
cities and villages and 1,302 persons were employed on rural pro-
jects making a total of 1,776 persons employed in October, 1936.

Because of the small population served directly by the Dakota
Wild Rice River the problem is not a problem of merely providing
water for human consumption along the river but is one of pro-
viding an adequate and satisfactory water supply to the entire
Sub-basin.

WATER	 The providing of water of satisfactory quality is of narti-
0 QUALITY	 cular importance because practically all of the present supplies

SUB-SUR-	 of water contain fluorides to an e:Aent which makes it detrimental
FACE	 to the teeth of those using it. This is particularily true of

water from the deep wells and is, to a lesser extent, true of
that from shallow wells. The water from some tubular wells, how-
ever, shows a complete absence of fluorides. This would indicate
that surveys should be made to determine the possibility of ob-
taining supplies from suc l . wells for those communities now using
water with a high fluoride content. Water from shallow 'eons in



•	 the Sheyenne Delta area is of good quality.

Since there are no urban centers along the Wild Rice River
there is little necessity for maintaining a flow for the benefit
of the downstream areas. A comprehensive water plan should in-
clude the construction of storage reservoirs for the conserving
of the run•off for use of the entire po pulation for recreational
purpose and for the maintenance and propagation of wild life.
The maximum storage should be created that can be maintained
nearly full of water during a series of dry years. Most reser-
voirs which would become dry during such a period would be of
little practical use.

It is proposed that a limited numoer of small channel dams
built on the Wild Rice River and tr butary streams immediately
adjacent to the to"ns located along its banks. The reservoirs
so created would b=! used as recreational centers for these towns
and the surrounding areas. Furthermore, if a survey shows a
satisfactory sub-surface source of water cannot be found, the
towns near such reservoirs could obtain a surface supply which
would be of good quality when treated in a small plant including
filtration and chlorination.

DFAINAGE

An alternate source of water for these towns would be the
installation of small distillation plants. It is recommended
that a detailed survey of all possible sources of water be made
for those towns in the Sub-basin which at present are using
water of unsatisfactory quality. If it is found that a satis-
factory sub•surface source is not available and that the town is
located too far from the Wild Rice to make use of a surface sup-
ply, it is recommended that distillation be considered as being
the only possible method of securing water of satisfactory quality.
Advances in the design of stills with consequent increased effi-
ciency and capacity make this method of securing satisfactory
water economically possible when other sources fail.

Approximately 150 miles of drainage ditches have been con-
structed in the ;gild Rico Sub-basin and about six miles immediately
adjacent thereto along the Bois de Sioux River. Some of these
ditches drain land that is of much agricultural value, but during
recent years, due to the growth of weeds and the collection of
dust, these ditches have become partially filled and have lost
much of their value. It is proposed to clear and rehabilitate
these drainage ditches in areas of good agricultural land. Other
drainage ditches have drained land that proved to be of little
value as agricultural land. It is proposed that, v-here practi-
cable, these ditches be blocked and control gates be installed
for the reflooding of old lakes and marshes and returning them
to their natural state as a wild game haven. The U. S. Biological



Survey is engRged in building dams to reflood a number of these
old lakes and marshes in Sargent County. Computations show that
it will require the drainage from all areas above the Biological
Survey projects to maintair. the )evel in these during average
dry years. Therefore, no additional reservoirs are proposed in
the area.

FLOODS The river frequently over flows its banks in Richland and
Cass Counties during spring run-off. It ir proposed to construct
a ditch simultaneously with the construction of the Baldhill re-
servoir on the Sheyenne River for diverting part of the flood
flow of the Dakota Wild Rice River to the Sheyenne and thus re-
duce the flood rlane at Fargo.

STREAM	 There is no possibility of impounding flood waters econo-
FLOW REG-	 mically on the Dakota Wild Rice River, nor is there a necessity
ULATION	 along the river itself for stream flow regulation because of

the rural character of the adjacent area.

CHANNEL	 The best utilization of the surface waters of the Sub-basin
DAMS AND	 -ould be provided by the construction of a fern carefully selected
RESTOR-	 small channel dams on the Wild Rice River and adjoining coulees
ATION OF	 and by the refilling of old lake beds where it is practicable to

' LAKES	 do so.

00 
USES OF	 This would provide a number of reservoirs for the area.
RESER-	 The larger projects would make excellent migratory waterfowl re-
VOIRS	 fuges and recreational centers. Fish could probably be planted

in a number of the reservoirs. The smaller reservoirs would be
used for recreational centers and for stock watering purposes and
would provide possible sources of water supply for nearby towns
if surveys showed other satisfactory supplies to be non-existant.

BIOLOGICAL	 There has been only one body of water maintained in Sargent
SURVEY	 County during the recent drought period. Silver Lake was filled
PiOJECTS	 by placing a channel dam in the Wild Rice Rive;' below the outlet

to the old lake bed thus backing the im pounded water into it.
This lake has been made used in recent years as a recreational
center for the surrounding territory. It has also served as a
migratory waterfowl refuge. The U. S. Bureau of Biological
Survey is at present engaged in the construction of dams and
ditches to refill Cloud t s Lake, White Lake, and Lake Tewaukon
and to create a marsh area between Lake Tewaukon and White Lake.
These lakes in addition to being excellent migratory waterfowl
refuges will be used extensively for recreational purposes.

SARGENT	 There are a large number of lake beds in the morainic hills
COUNTY	 of Sargent County. These have been dry during recent years be-

cause of the small drainage area directl:; tributary to each.



Each average year the Wild RiceRiver carries off approximately
31,000 acre feet of water from Sargent County. A number of these
dry lake beds are so situated that each can easily be filled by
constructing a small channel dam in the Wild Rice River below
the outlet to the lake and allowing the reservoir so created to
back up and fill the lake. The U. S. Biological Survey is en-
gaged in the development of such pr,jects in this area.

ti LOWER	 In the area doxn stream from Sargent County the average
WILD RICE annual run•off is approximately 40,000 acre feet. It would

alleviate the water problem greatly if some of this run-off
were conserved in the Wild Rice River.

PRESENT	 Only Hankinson and Lidgerwood in the Dakota Wild Rice
DEVELOPMENT Drainage area at present have water supply and sewage disposal

systems. The Lidgerwood water supply, however, is unsatisfac-
tory because of the presence of an excessive amount of fluorides
in the water. There are approximately 150 miles of installed
drainage ditches in the Sub-basin proper and six miles adjacent
thereto along the Boif, de Sioux River. Many of these are in-
operative, however. There are at present several channel dams
on the Wild Rice River. There is also a dam located at the out-
let to Lake Elsie south of Hankinson and one on the Wild Rice
River in Sargent County which maintains Silver Lake. Existing
reservoirs are listed in Table A and are shown on Plate II.

w
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PROPOSED
PROGRAM

0

■-•

It is proposed:

1. That necessary surveys be made to determine the possi-
bility of replacing or supplementing present water supplies for
farms, towns, and cities whore the present supply is inadequate
or the quality is unsatisfactory. This survey should include a
complete fluoride survey of the area. It is proposed as a result
of such surveys that inhabitants be instructed as to how they
can best secure a satisfactory supply of water. Individual town
and village surveys are listed in -able B and a general Sub-basin
survey is listed in Table D.

2. That all unsatisfactory municipal rater supplies be re-
placed by satisfactory supplies at the earliest opportunity. A
list of needed improvements for water supplies in the Sub-basin
is given in Table B and are shown on Plate I.

3. That all towns and cities not having water or sewage
systems be so equipped where it is economically feasible to do
so. A list of needed improvements is given in Tables B and C
and are shown on Plate I.

4. That exiting drainage ditches in regions of good



agricultural land be cleared and rehabilitated but those in
regions of unproductive land be used to fill other marshes or
blocked to refill the marshes which they now drain. In either
case the object would be to provide migratory waterfowl refuges.
The recommended project covering this work is found in Table D.

5. Thet a floodway be constructed from the Wild Rice River
to the Sheyenne River simultaneously with the construction of
the Baldhill dam on the Sheyenne River. This floodway would
lower the flood plane at Fargo and would not create a flood
hazard on the Sheyenne because of ti_e protection given by the
Baldhill Reservoir. The recommended project covering this work
is found in Table D and is shown on Plate II.

6. That a number of small channel dams be constructed on
the Wild Rice River below Lake Tewaukon to provide recreation
and stock watering for the area and, in the event of necessity,
a possible water supply for several towns in the Sub-basin. A
list of such projects is found in Table D and these are shown
on Plate II. All clams constructed hereafter in the Sub-basin
should be provided with outlet gates for releasing the water
stored when a great need arises for it downstream or when it
becomes so polluted that it is a definite health hazard to the
community. Many existing dams should also be provided with
outlet gates.

RUN-OFF

•

A study was made of run-off, evaporation, and storage in
the various reservoirs in the Sub-basin. Annual run-off was
deduced from data taken on the Red River at Grand Forks, from
records of stream flow for several years, and from comparative
run-off data of the streams tributary to the Red River as fur-
nished by Dean E. T. Chandler of the University of North Dakota.
The average annual run-off for the Wild Rice River Basin was
found to be 32.6 acre feet per square mile.

An attempt was made to use a direct proportion for change
in run-off from average to dry years in the area above Grand
Forks to obtain the corresponding run-off for the Wild. Rice
Sub-basin. It was found, however that this gave a run-off much
larger during dry years than the actual recorded run-off showed.
This would indicate that a much greater portion of the water
flowing past Grand Forks comes from the rivers of Minnesota
during dry years than during years of average precipitation.

The actual recorded run-off for the Lear 1933 was used in
estimating the run-off from the Wild Rice Basin during an aver-
age dry year. This was 3,500 acre feet or approximately 1.6
acre feet per square mile.



C

AM NET EVAP-	 An average annual evaporation from water surface of 3163
ORATION	 inches was assumed in the computations. This was the figure

arrived at by Dean Chandler after observations of evaporation
from the curface of a shallow lake near &rand Forks over a ten
year period (1904-1915). During the drought period (1929-1934)
the average annual precipitation in the Wild Rice Basin was
approximately 16 inches- Therefore, a net annual evaporation of
15,63 inches, or roughly 16 inches took place during this period
from water surfaces, A not evaporation of 16 inches was used in
the computation,

LAKE	 A study vas made of the run-off, evaporation, and storage
TEWAUKON	 in the various re c-,ervoirs in the area above the Lake Tewaukon
DaAINAGE	 outlet with the vier of proposing additional projects in the area
AREA	 as recommended by the Sargent County Planning Board. It was

found, however, that the run-off from the total area during an
average dry year would not quite n Antain the evaporation in the
Biological Survey projects and Silver Lake. It is probable that
during a series of dry years all lakes and marshes, with the
exception of Cloud's Lake and Lake Tewaukon, would remain full;
Cloud's Lake would decrease slightly; and Lake Tewaukon would
lower considerably. Any additional storage created in the area
would greatly decrease the value of these, both for recreation
and as migratory waterfowl refuges.

The area tributary to Storm Lake with the installation of
the Biological Survey dam in the drainage ditch and the diversion
ditch to the lake will be sufficient during average years to mrin-
tain the lake full, but during a dry period its level rill lower
considerably. if the dike between Storm Lake and Fangsrude Lake
were eliminated, it is probable that during average years Fangs-
rude Lake would fill up but during the dry periods it would go
completely dry, The cost of buying the land to permit the flood-
ing of Fangsrude Lake makes such a project uneconomical.

CHANNEL	 Several channel dams in the Wild Rice River in Sargent
DAMS	 County in the area below Lake Tewnukon are desirable. A suggested

site in section 2-131-53 where the river runs through a heavily
wooded area would make an ideal park site. A larger reservoir
could be created by a dam at the section line between sections
29 and 20-131-53. A dam 20 to 25 feet high would create a res-
ervoir extending back for a mile or more between high banks. This
project would also be good fishing within a few years. The water
would be fresh constantly, and the ice would never freeze to the
bottom, and consequently fish would survive very yell. Estimates
for this project are 15 acres anc 150 acre feet capacity. Two
additional dams in the area between the former two dams are recom-
mended to provide the surrounding territory with conveniently
stored water.

•

4M



EXISTING	 There are at present several dams in the Wild Rice River
DAMS OF	 in Richland and. Cass Counties. Thorc is also a dam at the out-
LO TER	 let to Lake Elsie south of Fankinson. This is a spring fed lake
WILD RICE	 of considerable depth and serves as a recreational center for
BASIN	 a large area. Trio sandy bottom in this lake has become covered

by slimy silt which makes bathing less pleasant. It is proposed
that this silt immediately adjacent to the bathing beach be re-
moved.

PROPOSED	 It is proposed that a dam be constructed b7 the C. C. C.
C. C. C.	 in Cass County, Sec. 2, T. 137 N., R. 49 W. This dam would
DAM	 have a storage capacity of 345 acre feet. It would be available

to the surrounding arca for recreational purposes and in the
event of necessity could serve the town ofwickson as a source
of water supply. Approximately 300 additional acre feet of
storage is desirable in the area between Sargent County and the
mouth of the '75.16_ Rice River. Five dams could be built in this
area on the Wild Rice. Locations have been spotted for some of
these dams, but no surveys have been made. A number of these
dams, as listed in Table D, would be near to or at small towns
and would be of great recreational value. If surveys show all

1	 other rater in the vicinity of these towns to contain fluorides
to an amount beyond the safe limit, each of these communities
could go to its reservoir and secure a plentiful suppl;v of water
by Oerely installing a small pipe line and treating plant. This
would probably be more economical than installing a distillation
plant which would be the only alternative since at present it is
not commercially possible to remove fluorides in any other manner.

TABLE OF	 The dams existing and under construction in the Wild Rice
EXISTING	 River Sub-basin listed in Table A and are shown on Plate II.
DAMS	 These are listed in the order of their usefulness and the percent-

age of time that they are filled to capacity.

Wild Rice Sub-basin Projects.	 These projects involve:

1. The survey of possible water supplies in the Sub-basin
with a view to replacing present inadequate supplies with supplies
more adequate and of satisfactory quality.

2. The improvement of sewage disposal facilities for towns
along the Wild Rice River and tributary streams.

3. The improvement of drainage facilities in the Sub-basin.

4. The improvement of water storage facilities along the
Wild RiceRiver.

The projects ,71.11 not appreciably change the flood status



along the Mild Rice River but will assist in the lowering of the
flood plane at Fargo.

STREAM	 Proposed stream gaging stations are listed in Table E and
GAGING	 these together w ;.th present facilities for stream gaging and
AND	 weather recording are shown on Plate III. It is strongly urged
WEATHER	 that adequate facilities be established and maintained for the
OBSERVATION recording of stream flow and weather data for use in future
FACILITIES	 planning.

•
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Cni.-.T-ER II

r	 The Sheyenne Ri7cr rit..es in Shee'ilan (.:eu-Ity. North Dakota.
its: cearLe tu !,he	 Alver	 fl'r threue . ":1 Tells, Benson,

Eddy, Eelson,	 T' ....Res rre ,„em.	 and Ca:-.;s counties.
In adEeicn,	 ef 2' _erce	 a.lf. a portion. of Aster and
Steele co ,...ntieE, ha.-:a their Leairr..	 to the S -neyenne River. The
total aren drained, cli of which is in North Daketa., is 7,399
square miles,

POTTIATION

F.r.TRAL
Kr.r:

The poT.u.l.rtien of the Cheyenne Sub-basin is largely rural.
According to t%1-2. J.70 cons is„ cf the -beta' 78,045 persons living
in the area. 5:::,0:739 	 eiAsi6e inc:)rporated villa;;es or
cities and. 23. r()6 '"ere in lAcorporated villages or cities. Of
the latter, 5.68 sere in valley City Appro.:;.imately 2C.000
persons are di oily served Ly the Sheyenne River and its larger
tributaries. Any prog-fr2. for t':le doveicrnt of the' water rp-
sources of the .;he7;eeee River Lheuld benefit 	 perscns direc-
tly and those in the entire '..e.b–basin indereely,

During the month of perk load, Merch 1935, there were 19,314
persons or 24,7% ef the to < <l pm)ultIon reoving federal aid,
The State average for the same Munt!1 1-1:7	 :n the peak
month of W.1),A, enployment 47' persons were empIeyed on Fork
projects in or near cities and villages and 1300 persons were
employed on rural projects, making a total of 1776 persons em-
plcyed in October, 1936„

TOPOGTAPHY	 The Sheyenne Sub--'3asin lies in three distinct areas: The
Red River Valley; the delta and morainal area, rid the Drift
Prairie Ter. The source of the river is in the Drift Prairie
area. In this region the coulees are t• o to five miles long,
thirty to sixty feet deep, and li8 to 3/8 miles in width. The
main valley has rather steep sides, is generally about 100 feet
deep, and rancfes in width, from bluff to bluff, from 3/8 to 3/4
miles in the lcwer reaches. The depth and widt'a of the valley
gradually decreases after it leaves the Drift Prairie, The
upland in the plain of the Red River Vallyy is very level.

. SOILS The soils very from valley to alluvium, composed of lake
silt in the R:d River Valley pro per. tc the gla:iaL till inter-
mixed with ....and and gravel w..Lich is foluid in the glacial drift
areas. The Sheyenne Delta area has soils that are largely sandy
loam and this drifts veryErsily, creating thew/id dunes character-
istic of the area.



TA2SOURCES 

The main trib,J.tary of the SheyenneRiver is the Maple
River .cinich ft:ains 1,b?0 s-atar3 mtlos in Steele, :Barnes, Ransom
and Cass 0..1:21',33	 tTiliar,,tries are BeCill Creek, trib-
utary to -t,!.he	 l'ilyer north 2f Valley 	 anJ Swan Creek
and Rush ..--iz.ver tr-ly to the Maj,:e silver in CL.s County.

Thera are no in.iner1 re?ourcE,s in the 2ub-basin capable
of being developed.

T7'113UTARIES

.1:7JaUND	 Water is obtained from fie CLifferent aquifers in the
Sheyenne River 7 .ab•liain. These are	 welch is con-

• fined to the MLill ealley of the river; lacustine deposits -
delta sand, grl,vel leocI3es end lake silts; glacial drifts:

. cretaceous 6h-1:Lc•Pierre, Niobrara, and. Benton: and. Dakota Sand-
stone, the deepest water barer,. The round. later level in
the Sub-basin has dropped 17 foot during the past 18 .,,,ears and
there has also boon a drop in pressure of the artesian wells
of the area.

Most of the shallow wells produce water of good quality
although some in the drift and aiiuviwii areas yield water that
is hinly mineralized. Deep Tolls in the lc,wer portion of the
Sub-basin yield water thf.t iiC fluoride content in excess of
the safe lii1it for hawn use.

•	 THE WATER	 During each year of average run-off there i8 lost to the
PROBLEM	 Sub-basin about 16C00 fe,it of water, the greater portion of

which is during the spring mcnths. During suaner menths and
during droul-ht periods there is c. great deficiency in stre=
flow. TherD is a need during these periods for adequate stream
flow for municipal supply, for pollution abatement, for recrea-
tion, and for stock watering.

Many toxins in the Sub-basin h e inadequate or unsatisfactory
water su-oplies. Much of the water used :in the lower portion cf
the Sub-basin contains fluorides to such a high d-grne as tc be
injurious to the teeth of these using it.

Existing reservoirs arc not sufficiently distributed tc
provide recreatIonal ..,nd stock wateril.:, facilities to the max-
imum number cf inhabitants. Additional rcser-oirs properly

•	 located would provide a greatly increased percentage of the
population with recreational facilities.

PRECIPI-	 The 20 year average cf preci pitation in the Basin is 17,77
TI.T1ON  inches annually. That during the growing secson, ray through

September, is 12,24 inches. The average preci pitation during
the growing season is sufficient to produce a fair crop.



However, TrIte freciuen117 theY .e are years of great rainfall
defieLany,	 thre is seldom a groat enont;h deficiency
to ca, lo„, a eron	 ir the re7:ern r(.rtion of the
Slfo--0,-.n, there are mctriy z:oar s an wLich the yieds are materially
reducedc,

R:iN—OFF

FLOODS 

1I ID-LIFE

RECREATION 

The aver ,le iao1 rur.•0.7: f from the Sheyenne River Sub-basin
is 0.42 of an inch	 164,000 acre feet. Run—off
in the drJ.ft,	 is	 imst of it is retainel. in
theaea in shaler	 The rval—eff in the Red
River Valley Ixr1on 13 very low becuaq e cf the flat terrain.

There ere fr,T. 11.nt spr i n,F f'- r. ds along the lower reach-:s
of the	 4:_ro.ch the esc-, ro.lent re:Lion
is SO 6,Tc-C.b het	 in poricd ,3 of ijat run-off more Inter is
brought ('_o —n irem	 d2ift area:. thencan be in. ,nd1.2d by the
relative 7 y 2-11 1-7a1 channel ^f the cprtion, of
the river. .bc a result, the river requently overflows its
banks in thir arna.

There core frmnriv mqny sloho end sholic lakes in the
western --,scrYon o2 the Sh,:yenne S1,1sint -nat sorvdd as nosting
places for migratory waterf,	 Dung recent drought yerrs these
have cemolately dried ac and have 	 of no use fcr any D.AIL-

pose. The U. 13,Ior.0 of Bic:O.ogical Survey, undcr its tas,?mcnt
program, is constructing dams to restore soto of th-)se lakes and
sloughs.

Recreational facilities are quite well developed in thc, Sub—
Basin. Many tomsin the area me ,.r.taiLL svaEming pools as .7ell
as camping and rimic groun(lo. A nuber of natural and arLdfi-
clad lakes serve as reorati•nal cnter for ler,7e

There -,.re a number of recreational centers in Ransom county.
Sheldon moi,itrins on outdoor artitcirl wir:ring 	 Fcrt.
Ransom and Lisbon rake lig e of ros ,:rvv)irs on the Sheyenne River
for recrertirnal TrIrp , , se r= end 71.r&erlin utilizes one on the
Maple Rivcr. A reservoir on the C107cn-le River in Section
9-135-34 End a natural pool in th:: Sheynno River in Section
28-134-51', also are used for recreational purposes.

Kathryn and Valley City in R-rnec County have reservoirs
on the Sncy..?nne River 1-7n:;. ch aro maintained for recreLtial ,-,1 use.
Another ro9.-rvoir on the En-yenne River about 12 miles north of
Valley 01t* is zlso used for recreational ! purposes. A reservoir
10 miles south of Oribl<-1 rnd a n-Itur 1 lake 12 mi:co north cf
the same station are also usedfor .-ccreational purocsen.



In Griogs County, Red 7illow Lake furnishes recreational
faci'it:,es for a t:ide area. A s pring fed reservoir at Ranna-
ford is loo uead for recreational purposes.

A. 	 in the liep'e River in Section 9-144-56 in Steele
County serves the reeretional needs of a Iarc, area.

A number of dame on t],: Sheyenne and Y-p p Rivers rrevide
that porteon ef Co (.)anty thai 1	 n the Shyerne Su,?—basin
with recreatioe	 TheTe on the elle R1 .7er are
located in Sect.:.ene 	 3 5 	 5z53 	 23-1n-.:72 and
6-139-55. One is locce ted on tba Liheyenne River in Secien
33-137-59, Reservoirs !coated en other streams in the county
and used	 r:eceeetion durrcses are found in Seetiors
25-140-54, 9-140-51, 34-140-52 and-141-520

There are a lnrge numbr of reservoirs avai2ble fcr
recreational pereoeos within the SLoyeene
Many of zl:eee %-Le ee sma:1, hceve2 . , 1;:ct they "-..(0 of little
use durine	 yeee.. The rec.ee:onel 	 could
be greatly ircreeed by incree,sin F; the etese (! .city of seme
reservoire ali-Jie4 used fcr recreational purle.e.7 and by cons-
tructing rdditienal reservoirs leeee there is a definite need
for them.

POWER. &	 The Cheyenne Livr is not o nrvigble stream. There hrs
NAVIGATION	 been nc- consicIereble development of 7er rewer en the stream

but small ameuni.s for local use have been e...21oued at Liehon
rnd at Valle: City Because of the small ann;v.l flo ,:7 of the
Sheyenne Idver it is not capable of devolonin any considerrble
Amount of paver.

CI IT 	 There hae been no channel improvement rttemeted along the
ILP-1CVEFaT Sheyenne River. 7ith the conotruction of the prenozed Deldhill

Reservoir nortn of Valley Cit;, it Tculd bc desiraie to
straighten and imnrovo bho cannot of tee r i ver nom that point
to the mouth so th:t the re,e,leted "lo coelLd be earried to the
Red RI.vor with a alum of locseo. It woald also be desirable
to construct a divers:ion ditch from the Shoenee River to the
Red River .'.t a point upstream from Fargo so tiit Part of the
regulated flow of the Eheyenne Rvor ould 'cc made, available
to Fargo for water supply and pollution abatement pu:pooes.

-• MUNICIPAL	 Valley City obtains its rater indirectly from the Sheyen-
SUPPLY

	

	 ne River by aiverting water from a reeerwir on the river into
ah-old gravel pit and ty pumping from wells which obtain their
water from this gravel vein.



r

^STRRAI 

POLLUTION 

IRRIGATION.

Many to'v.s in the Sheyenne Sub-basin have great difficulty
in maintainng aleeuate and st'tisfactory supplies of water for
their inha.eitarts. They have seen their shallow wells go dry
and have been forced to go to !Treater depth to obtain a
supply. Water from these le-ger strata are usuaUy highly
mineralized and are frecuently unfit for human use. In the
lower portion of the Sub-basin much of the rater being used
has a high fluoride ceDtent. This is injurious to the teeth
of these using it

Toms along the Sheyenne and Maple Rivers could use a
surface supply. of unter rhich I•ould be available if reservoirs
of suitable size vere constructed„ Towns along the lower Shey-
enne River would be assured of an adequate and satisfactory
supply of water if the Baldhill Reservoir were constructed.
Towns benefited in this way would be Valley City, Kathryn,
Fort Ransom, Lisbon, Anslem, Kindred, Horace, and lest Fargo.

Other towns in the Sul• basin must search for improved
sources of supply in their localiti . s, They are in need of
assistance in making these local surveys.

Stream pollution is prevalent in the Sub-basin because
cf the considerable number of towns located on streams. Many
of these have sewerage systems,	 A reculated flow in the
Sheyenne River is needed for pollution abatement, Many terms
are in need of assistance in installing sewage systems and
treatment plants to eliminate stream pollution and the ac-
companying health hazards.

There is no irrigation practiced in the Sul•basin. There
is not enour,h. up ter available for irrigatingany larEe areas
nor is the land adapted to such, Although there arc frequent
deficiencies in precipitation crop failures seldom occur ex-
cept in the western part of the Sub--basin s Irrigation en a
large scale cannot be engaged in unless water is made available.
Missouri River diversion would make possible irrigation of some
land in the Sub-basin.

. MISSOURI	 The Missouri River diversion project as outlined in the
0 RI7-12	 Devils Lake report would make a regulated stream floc. of 200

DIVERSION	 cubic feet per second available along the entire length of the
Sheyenne River for recreation, for municipal supply, for
pollution abatement, and for stock watering.

The Baldhill reservoir as proposed in the rater program
would be necessary to obtain the fullest benefits fromthe
Missouri River Diversion project. During some periods cf the



year when a flow as large as 200 cubic feet per second would
not be needed do•ilstteam the reservoir could be used to store
up water and this would be relealled at periods when greater
stream flow TCI.E; nsee;A.,

EXISTING

	

	 The present 69 reservoirs in the 3heyenne SJ)::-bL,,sin have
RaiERVOIRS a total storage capaol_ty of a- LpproPzi,Je,tely 14,000 acre feet. These

are listed in Ta-ole A and are sho:m on Plate Tt,

PROPOSED
PROGRAM

It is proposed:,

1, That a ler,w regulating rese .,7oir knom as the 'Daldhill
Reservoir" Le consceacted on the '.;i'leyorne River several miles up-
stream from Valley C3y. This reervoir rould bo for flood c6ntrol
and stream flow zet,;;.lating purposus o The 75aldhill Reservoir is
listed in Table D and is shorn on Plate II .

2. That the Sheyenne River channel from the :Caldhill Res-
ervoir site to the mouth of the stream be improved so that the
regulated flow provided by the Baldhill Reser7oir can be carried
with a minimum of losses c, This project should be completed sim-
ultaneously with the Baldhill Reservoir. This project is also
listed in Table D rnd shown on Plate

3. That a di ,,ersion ditch cap a ble of carrying a least
half the minimum regulated flew of the Sheyenne River be cons-
tructed to the Wild R:ce River or the Red Rivir ,,:oove Fargo to
make additional low y: .ter flow available at that city for muni-
cipal supply and pollution abatement. This proect should be•

completed simultaneously with the Baldhill Reservoir. This is
listed in Table D and is shorn on Plate IT.

4. That a number of small dams in the headwater areas of
the Sheyenne River and tributary stroams be constructed where
needed for recreational and stock wp terIng purposes. Proposed
small reservoirs are listed in Table D and are shown on Plate II.
All dams constructed hereafter in the Sub•basin should be provided
with outlet gates fcr releasing the water stored when a great need
arises for it doinstream or when it becomes so polluted that it is
a definite health hazard to the community c Many existing dams
should also be provided with outlet gates

5. That assistance be given to towns in securing satisfact-
ory water suprlies and in installing adequate sewage disposal
systems. Proposed improvements in water supply are listed in
Table B. Proposed improvements in sewatw disposal are listed
in Table C. Both are shown on Plate



A. largo nuyber of small reservoirs have been proposed
for the SLb bas'in by various ogencies. Those that would serve
purnoses cf recreation, irrigation end waterfowl refuges have
been included in .uhe proposed program. It is preposed that
before my mere small dams for stook wateeng rurposes be
constructed in tae Sabebe ., in, a dealled survey of rural
and urban surTly, 4.nelleing a frieide survey, be undertaken
to determine the be3t aed meet eccnomical method of securing
adecuate tend satisfactory •ereter c-eq)nlies for domestic and
stock rate7:ing plze:peees, r?here en odequate ground water sup-
ply is availelle	 is prcbabin that this would be through
the construotien of comnileit7 wells. In other localities not
having a reIinbAe groJnd water sereoly the construction of
surface reservoirs would 1:e the only alternative, Following
such a survey it is proposed that assistance be given in
developing an adequate rural water supply.

MTEAM	 Proposed stream gegin station are listed in Table Ee-e-----e-
ue,r1Ju	 and these together with present fox,. litics for stream gaging

and weather roc.-rding ere shorn on Plate III. It is strongly
76.7ruebt	 urged that adequate facilities be established and maintained
OBMATION for the recording of stream flow and weather data for use in
2AC:LITILS	 future planning

ULT:MkTP,	 The ultimate development of the water resources of the_._ •
DEVELOWTAT iheyenne Sub-basin should include a large he•dwator reservoir

to store the excess run-off during years of drought, Such a
plan would also assist in the regulation cf the Red River,
This is nktac, evident when the distribution of rainfall over
the Rod River Basin is considered, A study made by Mr,
Adolph Meyer shoe-  that during a given year the p4ocipitation
in the southeastern port of the Red River Basin may be below
normal while in part of the Basin there is ample 'Tinfoil,
the zlinfall in the west and northwestern parts cf the Bpsin
is average or above average, Such a condition might make the
regulating reservoirs that arc proposed in the south eastern
part of the Be sin rather ineffective during such sub-normal
periods, It is evident, therefore, that a greater degree of
assurance of re,-;u1-,tion of the Red River rouid be had if one
or more regulp ting reservoirs were placed in other parts of
the Basin, such as in the Sheyenne River, If it became nec-
essary to decrease the flow of the tributaries in the south-
eastern part cf the Basin to conserve the water resources of
this area it Lould be possible to increase the flow in the
Sheyenne River thus keeping the flow in the Red River more
nearly constflnt. The Baldhill reservoir thich has been sur-
veyed by the U, S. Army Engineers .'..1.Nht serve excellently
for such a purpose. The Baldhill reservoir would hove a
possible maximum capacity of 176,000 acre feet.



-	

VOIR
The pre-weed Baldhill Reservoie on the Sheyenne River

would be lecated 1n 3eetien 'IE . :JAI-58, 14 milee northwest
of Valley '7e,L7. 1::eis is in Barnes county, a few miles below
the mouth of ..Baldhill Greek.

•

A nerrc,ber of tDwrs in the'311eyenne Sub-bas2m fron the
proposed Ba]d:elli Rezeirvetr are dependent re)on an adequate
flow in the Sheyenne It .erer for pealution al)etement. A number
of those towns also have an iraae •,ate or unsatisfactory water
supply. A regulated flow in t l:le :cleyenne River would provide
these towns with a satisfactory surface of supply.

Preliminary hydrological calculations made by the U. S•
Army Engineers .sowed that a flow of 62 cubic feet -per second
could have been maintained below the Baldhill reservoir from
October 1923 to September 1935. A more detailed report on
the possible operation of this reservoir is being compiled by
the U. S, Army Engineers and this should be available at an
early date. It is expected that r detailed plans and specific-
ations for the dam, will also be available within a short time.
In addition to the value of the value of the proposed reservoir
for flood control and river regulating purpeses the construction
of the dam would be an ideal work relief project to provide
work for drought stricken farmers in the area.

CHANNEL	 In order to carry the regulated flow to the Red River,
IMPROVEMENT	 considerable improvement of the channel of the Sheyenne River

below the Baldhill Reservoir would be necessary.

- DIVERSION	 A large benefit	 Fargo would be derived if part of the
TO WILD RICE regulated flow of the Sheyenne River were diverted to the Red
RIVER	 River above that eity c From the Fargo quadrangle map of the

U. S. Geological Survey it would appear that a diversion ditch
two miles in length would lead part of the flow of the Sheyenne
River into a coulee tributary to the IFTila Rice River. This
ditch would start from the Sheyenne River one mile south cf
Norman and run eastward. The coulee and the channel of the
Wild Rice River below the mouth of the coulee would have to
be dredged to provide for the carrying of the diverted flow
with a minimum of losses.

An alternate method of diversion would be directly from
the Sheyenne River to the Red River in Barnes Township, a few
miles above Fargo 9 through a ditch about 5 miles in length.
This method was proposed by Mr., R. E, K;nnedy, former state
State Engineer. The best method of diversion will be known
when the results of the recent survey by the U. S. Army
Engineers is known.



In either case diversion would include a dam in the
Sheyenne River at the point of diversion and the ditch would
be pro-e-ide eith a contrel gate. The capacity of the ditch
.;:ould be a-, e .ee,elm:etely one•haJf the mineelum flew to be main-
tained in the Ce.eyenne :Aver,	 eetisfactry flow in the
Sheyenne - 3eier Cnaneel threap.h 7g•st Fargo ana Harwood would
be mainte,inee and only excess flow would be diverted to the
Red River.

FLOODS OF
TH7 'VELD
RICE

COTTOLUSION

The benefits of the entire project would be greatly in-
creased by the construction of the diversion ditch as outlined
above. If a mirdmual flow of 60 cubic feet per second in the
Sheyenne River at Wargo is assured, 30 culiie lost per second
continue dovm the Sheyenne Channel lc: purposes of recreation,
water sup:Dly and pollution abatement. Thus a minimum ficw
of 30 cubic feet per second would be maintained through West
Fargo, whereas at present the flow frequently drops below
6 cubic feet per second.

This di version would not affect the flood situation cn
either the Wiid 77ee o-c the Sheyenne Iiivere. Dur 4eig flood
seasons the geAo L.,t, trio 1:i_ et to the diteh vr:euld. be closed and
the ditch noneratve. It is also propesei	 construct a
floodnay Cteh to divot pert of the f:. ;1 flew of the Wild
Rice to the cLLetenel of the Sheyenne, as reeemmended by Simons
and King, This will be of conside-e pble value in reducing the
flood plane at Fargo, This floodway is covered in more detail
in the Dakota laid Rice report.

The construction of projects proposed in this report would
make fresh water evailable to a much greater percentage of the
populPtion of the Sheyenne River Baein, The maxirnun utiliza-
tion of the water resources of the are• would be provided by
the construction of a large reservoir for stream flow regula-
tion.
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CHAPTER III

THE LOWER RED RIVER SUB-BASIN

GENERAL

POPULATION

FEDERAL AID

TOPOGRAPHY

The Lower Red River Sub-basin as designated in this report, is
that area in North Dakota tributary to the Red River of the North
not drained by the Dakota Wild Rice and the Sheyenne rivers. This
includes an area of 7,329 square miles in the east central and
northeastern part of the State. The counties entirely within this
area are Traill, Grand Forks, Walsh, and Pembina. In addition, one-
sixth of Cass County, two-thirds of Steele County, one-half of
Nelson County, 40 or 50 square miles of Ramsey County (in the vic-
inity of Brocket and Lawtoh), two-thirds of Cavalier County, the
north four townships of Towner County, and one or two tonwships
in the northeast corner of Rolette County are also in this Sub-basin.

The relatively large population of the Lower Red River Sub-
basin is due to the fact that it contains three urban centers,
Fargo, Grand Forks and Grafton. As determined from the 1930 cen-
sus, the population was 133,917 persons of which 71,366 resided in
incorporated villages or cities and 65,423 resided in rural com-
munities.

During the month of peak load, March 1935, 21,726 persons
received federal aid. This was 16.2% of the Sub-basin population.
fhe state average for the peak month was 31.6% of the total state
population.

A large portion of the Sub-basin is located in that area
known as the "Red River Valley." Actually, this "Valley" is the
old lake bottom of Glacial Lake Agassiz. This old lake bed oc-
cupies the eastern portion of the Red River Basin in North Dakota
in a belt thirty to forty miles in width immediately to the west
of the Red River. To the west of this plain, the country has the
gently rolling to hilly topography of the drift prairies. The
two parts are separated by a steep rise known as the Pembina
Escarpment. This rise of land is more pronounced in the "Pembina
Mountains". This section of the Sub-basin is rugged country where
the streams have eroded deep, steep-sided valleys and gullies back
into the escarpment and the higher Drift Prairie region to the
west. In the southern portion, the transition between the Valley
Plain and the Drift Prairie becomes much more gradual until, in
the upper reaches of the Basin, the transition is indiscernible.

JOILS	 The soil in the "Red River Valley" is primarily lake silt.
In many areas of this Sub-basin this soil is as fertile as can
be found any place in the world. Along the edge of the "Valley",



ELM RIVER

the Pembina and the Elk Valley deltas were built up by streams
that flowed into Glacial Lake Aggssiz. The soil in these areas
is sandy and very porous. West of the valley proper and of the
delta areas, the soil is typical glacial drift. This is black loam
intermixed with sand and gravel.

The main tributaries of the Red River below the Sheyenne on
the North Dakota side are the Elm, Goose, Turtle, Forest, Park,
and Pembina Rivers, Most of those have their headwaters in the
drift Prairie or in the region of the Pembina Escarpment. In the
upper parts of these river, courses, the vAleys are steep—sided,
narrow and relatively deep, As the rivers leave the escarpment,
the valleys are still narrow, but the depth is greatly decreased,
and the courses become more winding. Numerous springs at the foot
of the escarpment feed these rivers. Duo to the flat country and
poor drainam, and to the relatively light rainfall, most of the
streams in the Red River Valley Plain are intermittent, and stream
erosion is not very noticeable.

The tributaries generally flow southeastward until they reach
the floor of the valley at which point they turn eastward and flow
across the valley. Au they near the Red River they have a tendency
to turn northward and in some cases they flow nearly parallel with
the main stream for many miles before finally entering it.

The Elm River rises in southeastern Steele and northwestern Cass
Counties. It winds its way through the southern part of Train.
County to its mouth in the southeastern corner of the county. The
Elm River drains an area of KO square miles and has an average
annual runoff of 17,000 acre feet.

The Goose River has its source in central Nelson County. It
flows southeastward, through the glacial drift area and the Elk
Valley Delta. In doing so, it flows across the southwestern part
of Grand Forks County, the northeastern part of Steele County, and
into Traill County. .Near the central part of Traill County it
reaches the floor of the Red River Valley and turns eastward and
slightly to the north.	 It continues in this direction to its
confluence with the Red River near Caledonia. The Goose River
has a drainae area of 1,260 swuare miles and an average annual
ralloff of biNock acre feet.

TRIBUTARIES

GOOSE RIVER

SMALL Between the mouth of the Goose River and that of the next im-
RIBUTARIES	 por,ant tributary, the Turtle River, there are several small streams

thnt have moms importance. Buffalo Creek in northeastern Traill
County flows northeastward to its mouth which is just across the
county line in Grand Forks County.



•	 Cole Creek flows northeastward across the southeastern part of
Grand Forks County. .There are also a number of coulees drain-
ing directly to the Red River. Among these is the English
Coulee at Grand Forks.

TURTLE	 The Turtle River has its source inrthe vicinity of Petersburg
RIVER	 in east central Nelson County. It flows eastward and slightly to

the south through the Elk Vally Delta and reaches the floor of
the Red River Valley near Arvilla in Grand Forks County. From
this point it flows northeastward to its confluence with the Red
River in the northeast corner of the county. The Turtle River has
a drainage arca of 700 square miles and an average annual runoff of
30,000 acre feet.

FOREST	 The Forest River rises in the western part of Walsh County,
RIVER-	 It flows southeastward across the Pembina Delta to Inkster in Grand

Pori County. In this vicinity it descends to the floor of the Rod
River Valley and flows in a tortuous course northeastward to its
mouth which is about 11 miles north of the Walsh-Grand Forks County

• line. The Forest River drains 1,000 square miles and has an average
annualunoff of 54,000 acre feet.

• PARK RIVER

	

	 The Park River has its source in the southeastern part of
Cavalier County. It , flows southeastward through the Pembina Delta
and descends to the floor of the Red River Valley near Park River in
central Walsh County. From this point it flows eastward and very
slightly to the north in a winding course to its confluence with the
Red River 5 miles south of the Walsh-Pembina County line. The
drainage area of the Park River is 1,130 square miles and its
average annual runoff is 48,000 acre feet.

PEMBINA	 The Pembina River has its source and much of its drainage area
RIVER	 in Canada. It enders North Dakota'near Elkwood in Cavalier County

and flows southeastward to the Cavalier-Pembina County line. It then
flows northeastward to Neche, new the international boundary. From
Neche it flows eastward and slightly southward to its confluence with.
Red River at Pembina. The total drainage area of the.Pembina River
is 3,530 square miles of which 1,570 square miles are in North Dakota.
The average total annual run off is 158,000 acre feet. The tributary

oe	 area in Rolette and Towner Counties and in northwestern Cavalier
County drains to small streams which flow northward into Canada and
to the Pembina River. The most important tributary of the Pembina
River in North Dakota is the Tongue River which has its source in
east central Cavalier County. It flows northeastward to its . conflu-
ence with the Pembina River a few miles up stream from the City of
PiAlbina-.- The-Tongue River drains an area of 510 square miles.

NATURAL	 There axe no mineral or▪ 	 timber resources in Sub-basin susceptible

RESOURCES	 of commercial development.

•



PRECIPITATION

•

GROUND	 There are three fairly distinct ground water horizons in the
d' WATER	 Red River Valley, namely: the shallow lacustrine deposits, the

deeper glacial drift composed of till and assorted sand and gravel,
and finally, , the formations in the bedrock. There are no alluvial
deposits in this area that are worth mentioning as a source of
water supply.

THE 1MATER	 T he nrinary water problem in Sub-basin is the difficulty of
PROBLEM	 securing adequate water supplies for human consumption. Towns

and farms located on the almost impervious valley alluvium have
great difficulty in securing wells yieldinp an adequate supply of
satisfactory water. Cities located along the strams and depending
upon the surface supplies sometimes face water famines during
drought years. Fargo mid Grand Forks are particularly in need of
additional water supply. During the current drought, reserve
supplies in both these cities have become so low that a grave
situation is faced during the coning winter if rains do n-t replenish
the supply in surface reservoirs before that tiro.

The stream flow in the Red River is great during the spring
runoff period but becomes very low during drought periods. A number
of storage reservoirs on streams , tributary to the Red River are needed
to store part of the excess spring run-off and to release it during
periods of deficient stream flow.

Several localities are in need of small dams for recreation and
for stock watering.

RUN-OFF 

The 20 year average of precipitation in the Sub-basin is 15.50
inches annually. That during the growing peason,My through September,
is 12.34 inches. The average precipitati o n during , the growing
season is sufficient to produce a fair crop. However, quite freq-
uently there are years of great rainfall deficiency.

The averrv:e annual run-off varies over the Sub-basin from a
minimum of 0.70 of an inch in the Elm Riyer drainnge area to 0.01 of
en inch in the Pembina River drainage area. A. large part of this
occurs in the drift and escarpment areas. The Red River Valley
floor is so flat that much of it has no 17-11 defined drainage courses.
Moisture falling on these areas is largely absorbed by the ground
or evaporates from the ground surface before reaching any stream.

7LOODS	 The rivers of the Red River Sub-Basin , have a rapid fall in the
region where they descend to the floor of the Red River Valley, but
in the valley itself their slope is slight. At the time of spring
run-off these rivers sometimes carry water from the drift areas at a
greater rate , than the channels in the valley can carry it away, with
the result that the rivers overflow their banks and flood the surr-
ounding area.
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At a point near Mandt, in Walsh County, the Park River has been
known to overflow its banks and spread a thin layer of water over
the land southeastward to the Forest River. The Forest River east
of Ardock likewise sometimes leaves its channel and floods the land
to the east. It appears that there is little or no damage done to
livestock or buildings during these flood periods. Probably the
only damage done is that the farmers are not able to get in the fields
until perhaps ten days later than otherwise. The increased fertility
left in the form of silt and the moisture absorbed by the soil more
than compensates for this inconvenience.	 A remedy for floods along
The Park River would be the construction of one or more large flood
control reservoirs. It is probable that a site for such a project
could be found a few miles east of Park River but a large amount of
the most valuable farm land in Walsh County would be flooded. The
cost of such a project would be greatly in excess of the possible
benefits that would be derived therefrom. local projects for diking
and straightening the river channel in the vicinity of Mandt are
needed to prevent excessive spring flooding.

There were forMerly several large sloughs in the Sub—basin which
served as breeding grounds for waterfowl. Those sloughs were largely
drained for use as farming land. They were usually unsuited for such.
purposes, however, and recently there has been an agitation for the
restoration of these sloughs for waterfowl refuge purposes. The U.S.
Biological Survey, under its easement program, is engaged in.the re-
storation of such sloughs and lakes. It bas undertaken the restor-
ation of Ardock Lake in Walsh County, Trip. 155 N., Range 52W, and
Kelly's Slough in Grand ForIcs County, Twp. 152, N., Range 52 W and
several smaller projects. There are other projects in the Sub—Basin
that should be investigated. Among these are projects for tie
raising of Ruch Lake in Cavalier County, Twp. 163 N., Range.62 We,
the restoration of Roseau Lake in cavalier County, Twp. 161 N., Range
58 W. and the restoration of a drained slough in Twp. 160 N., Range
52 W., and Twp. 161 N., Range 52 W.

Recreational facilities are quite well developed , in the Sub—basin.
Many towns in the area maintain picnic and camping grounds a number
of which also , include swimming and bathing facilities. In addition,
a number of natural and artifical lakes serve the recreational needs
of wide areas.

. . In Train. County recreational facilities are provided by Tob-
iason Lake near Hatton, by an artificial pond in Mayville, Iv a G.N.
R.R. reservoir at Blanchard, by a reservoir on the Goose River at
Portland, and by a reservoir on the Goose River at Hillsboro. The
latiir is not good due to its proximity to the sewer outlet. The flow
in the river below the dam is not adequate to sufficiently dilute
the sewage during drought years.



Facilities in Grand Forks include an outdo: r artificial
pool at Grand Forks, a private reservoir in Section 16-3**
and another in Section 29-149-55. Swimming is also practiced
during periods of good run-off in CCC reservoirs and natural
pools along the Turtle River. A project especially worthy of
notice in the Grand Forks State Park located near Arvilla which
has been developed by C.C.C. workers under the direction of the
National Park Service. There are a number of picnic grounds
in the county.

Reservoirs on the Pembina River at Walhalla, Neche, and
Pembina and on the Tongue River at Cavalier furnish Pembina County
with swimming facilities.. The Walhalla reservoir is also used
for boating. The areas surrounding these reservoirs are used
for camping and picnicking purposes. There are a number of picnic
grounds in the area in addition to these,

Walsh County is provided with recreational facilities by
reservoirs on the . Park and Forest Rivers and their tributaries.
Minto has a reservoir on the Forest River, and Park River has two
on the Park River. Grafton, Forest River and Hooplealso have
swimming facilities.

An FERA dam on a creek in Section 170,147-55, Steele County,
maintains a reservoir which is used for recreational purposes al-
though the water becomes stagnant during the latter part of each
summer because of insufficient run-off.

Although there are a number of reservoirs in the Sub-basin
which are used for recreational purposes, it is desirable to create
a number of additional reservoirs in the tributaries of the area.
These should 'Pe so located and of such size that water of suitable
quality would be available for recreational purposes even during
drought years.

WATER POWER	 The tributary streams of the Red River are not navigable and
AND	 are incapable of producing large amounts of water power. The Red
NAVIGATION	 River itself was formerly navigated from Wpeton to Winnipeg, but

during recent years there has been no demand for river nrtligation and
the water has beam too low to support such. The slope of the Red
River is so slight that the development of water power would necess-
itate a reservoir of excessive size which would cause prohibitive
flowage damages. The height to which a dam could be built and con-i

sequently the power that could be produced is definitely limited
because of the relatively low second banks of the channel. The
flow of the river is not great enough to justify the expense of
creating a large reservoir for purposes of developing water power.



CHANNEL	 The towns ana cities of the Lower Red River Sub•basin have
IlTROVEh:ENT great difficulty jn maint&lhing ale4uate and satisfactory sup-

plies of water fo: their lahaintants, Tens Cenending upon wells
fot supply hive	 tLeir shaljor wens r,o d-7 and have been
forced to go to renter Ae•ths fox a supply 	 T'PLer from these
lower strata are uyaally very kn icr!.ly mineralie	 and are frequently
unfit for human se,e:mption, YeivnE alone;	 streams are
forced to search for nor, a,fieTaate and sael,Zactory sources of
ground water supplies in tneir v%cinity.

Fargo and Gmd Forks have been face,:: with a critical water
shortage dur ,_ne. recent drought 'ears due to the greatly decreased
flow in the Rea aed the Red Lake Rivers. Under the proposed
program for th ,,- ert,ire Red River Sub-basin an adequate stream
flow would be mejntained in the Red and the Rod Lake Rivers to
provide suffieeen water for municipal supply and for the proper
dilution of treated sewage at Farge. and Grand Forks.

Grafton ceala socvle its supply from the Par:c River during
average years if a suitable reservoir were constructed. Few
ever, present wells would have to be maintained in good condition
so that this supply could be supplemented during drought periods.
A more satisfactory, though a much more expensive solution, would
be the laying of a pipe line to the Red River, a distance of
about 13 miles, for securing an adequate surface water supply.

STREAM	 Stream pollution is a serious problem in the Sub-basin,
POLLUTION	 A number of towns have sewage disposal systems discharging into

the streams of the area. Many of these do not have adequate
sewage treatment plants. During drought years, when there is a
great deficiency in stream flow, there is not adequate water
for sewage dilution purposes. Hillsboro: on the Goose River is
especially in need of additional water for pollution abatement.
Sewage discharged below the present dam simply stands in pools
and causes a serious health hazard.. There is a large amount of
industrial waste discharged into the Red River at Fargo and Grand
Forks and a particularly acute situation has developed at West
Fargo whore several packing plants discharge their waste into
the Sheyenne River. The flow in the Sheyenne River at this point
frequently drops below 5 cubic feet per second, an amount entirely
insufficient for the sewage dilution needs. The proposed program,
if undertaken, would provide the necessary stream flow for pol-
lution abatement during drought periods.

REGULATION	 The construction of several large reservoirs on the North
RESERVOIRS Dakota tributaries of the Red River would provide water storage

to supplement reservoirs on the Minnesota tributaries. Records
show t'lat a year of minimum precipitation in one or more parts
of the entire Red River Basin may be accompanied by average or



more than pv,:rr.xe procinitation in other nortinn: ,, of the Basin.
riels of ]ow run-off in Minnesot-	 oe possible

to store addition::: wat,:r in ros,-,i .voirs in 1rh".Dak..-)ta. This
watc, r	 Tv	 In 1.1ter months to more	 mn.intain a.
constant 	 i the R.-A }Aver, In aulitloz:	 :-tnlizing the
flow in t]:,..3 .E. ed River	 to regulat
the flew in the tz.1:(.7.1';.::r5-s, ana woull reslt n recreational
faciliti e s,	 :=Iciprd r:u.,:;-)1y, and stock
watering; benofit:.. Llonz these strms,

EXISTING DAMS	 The nresen.t d-veli.rnent of Ole wat e r r ,Aou.ccos of the Lower
Red River	 listod in Table A end is shown on Plate II.
This silcr ,r s.	 'Icvelopment at present .co bo 2,046 pore
foot of stora	 Thos reservoirs are usc.d for purposes of
recreation, s	 of,p,terinc, and ra'lroad sup7,1.

PRCrOSED
RR' GRAM

•

It is prop7.sed:

1. Tat several , nro;E., re:,?:1.71atns- re: . er-,,oirs be con met e d.
on tributaries in the Lowr Rod :3.ivcr So-ba r,;in listod in Table D
and sho•-n on Plate II. These nJservoin . -:rel:Lld. be lo cated en the
Pembina, the Goose, and the Tendue Rivers,

2. That a levee on the south oia, of th•: Par!: River be
constructed. at Mnrd.t to give flood protection and that
riv e r cl . annel be straihtened a short distance downstream. This
nrojoct is also listed in Table D, and is shown on Plate 11.

3. Thct	 number of ssnf 1( l ams as listr-:d in.	 D and
shown on Plate II be constructed. All dens constructed.
after in the Sub-lanin should be provide l	 outlet gates for
r,'13(,.siri the w:.:tc- stored w1-..en a •it2at n-ed .,:rises for it
dcmntArrn!" or w q:.n it bccomon so rDllutEd that it is a definite
h, ,alth hazard to the community. Many c=xistinc, dais should
be nrovidou nrit'l. outlet 5;ates.

4. That to''as in th> Sub-basin 1):: .given assistance in
locatinzand Oev-;lopin ,; E , Uquat,) end seti ofactory	 supPli,s.
Local surveys, includin 	 studiGc, should be undertok-n
for this nurnoso.. Wot—r supply problems with their probable
solution are listed in Table B and nra shown on Plata I.

larg . r towns be giveA assistance in installing
and imrrovin7 water sunply systems and in (9,..7eloping adequate
sewaEo trcr:tmJnt to prevent str eam pollution. Proposed improve--
me/Its in water calp ,, ly systems  are lit7to, in Tr,ble B. Propos,-,d
im,u.s oveits in sewage disnosal are listed in Table C. Plat. I
shorts nronosed water surpl: and newnge disposal projects.



REAL WATER	 A lar,7, nur..bcr	 mall rIlservoirs hp ve been proposed for
SUPPLY 	 the Sat-1 1i:. by v%rio-„, F	 These tit	 servo pur-

poses of	 and watcrfowl rcf-.1.:os i2nVo b,,;cn
Jr	 It	 btfore

clay m6i,:	 ,.=tractd
in the	 a	 .-.,37-15T be
undt...rtn	 d	 rothr.:1 of
securing	 ! :	 C for stock
watcrinp;	 sal,ply is
avallabic: it 1 , 1	 t!-12t	 k:o11.1.3	 •	 the construct-
ion of co-Inuc ,,	 Tn o	 1.)c!,2ittes ret ?];ing a reliable
round	 -; of surfrc t . reservoirs would

•	 be the o't.l.y	 )12.)71.n-; such a 	 it is rronoo,-)d
that assista,-i:,.	 in dcvoluoin,cf an	 rural water
supply.

ST?.TAM GAGING	 Proposed stream gn ,7inr stations are 1-1.-1 in Tablo E and
AND W2ATHER	 these toretir	 r.•o:ent fcLlit c for 	 •	 aginz, ;,.no
OKERVATION	 weatber rccorh1.1=f; are F.hown on Pl7tc III, it is st-fov.1:-
FACILITIES 	 that adclar. 'ue fAc.thtios	 est?:::11 ;h.1	 f:)r the

rccordir„; of 2t,:e:Im flow and wcathor L2ta for use in futur

• r.=.; WALHALLA 	 The pro,7csod lare r:servoir on thL Pe!n-hina 	 wnuld be
P .ITSERVOI2	 crt,ated bj a	 in scction 32-165 .F6, r 	 J zi-or e) nnpro-K-7_r:atidy

100,'TO acre feet of water for streLm	 Tnis
would insure nn :Ldectuat slIpnly of	 t or at Waillalln,
and Pembira for T:tuniciPal slpnly and fc , r nollution r-T.E:tment.
In additiln to the ror:ational bc,nefits do n$trcru'i from the dam
this reservoir Yould furniF.	 rr;croatin.nol facilities of
s • inming, bo:13tint, , and fis7::.in:; to a 1P,r; ,:o ara. The eulr?tion
that it vort.ld LL c)ossibl,:' to [,ecure wodld have a brneficial
effect nn tie	 of the Ked River erc.c.rin:f Canndl, Du.o.in„;
srring run-off it would diminish thi flood. :o-.k and durinc: other
p€riods it wo:i.d rturn to tho riv.‘r a -.0111m.: of :.ater equal
to that 1t	 bvek 0 othf	 r,-,servo4rs and would thus
serve to	 tnr, entirc nrojc . ct beneficial, rather t.:Lan dotrim,2ntal,
to our CIT L:Idinn noi,7;hbors. A	 of tl_e project is row
ix.derway	 t*e. U. S. Army Eacineers Cornf:1 an0 the re:-)ort on
the pro,:oct should be !2vailablo at en early into,

GOOSE RIVER	 A irrgo reTulating reservoir i q partl.cularly nc.oded oh the
PROJECT 	 Goose River for Dui-1)0sec, of nollution abatement alon,2: the stream.

A tentative site has	 se-Lctid in Steole County and is also
b- nt.; U. S. En4illos Cocos, This site

place the reservoir above the towns of Portl3nd, Mayville., and
Hillsboro z.nd	 nrovidn those tn7-:-s with water for municipal

• suloply rod for pollution a'flatm.Jnt. There is a rent need fur
• water for the 1%tter purpose, es-lecially at 7illsboro, There n.



serious health hazard exists. This reservoir would also provide
great rocrertional facilities 1.,no would assist in the regulation
of the Red. River,

TONGUE RIVER	 A regulating  reservoir on the 	 f.:.ct of Cavalier
RESCRVOIR 	 would furIlish a co,i:Anau f•7 foT 	 pollution

abatement , and	 for	 ir an al-(' for Bathgate.
It would also z,ivo 	 ro:::%1.1r,ted Ilowa tho Pembina River
at Pembina Tis p2oJect is aiso 	 investignted at the present
time. A possil.: alLer.Late mcfilod of main:,inlg a flow in the
Tongue River	 be by diven!ion from th-. W1:L13.11a Reservoir
on the Pembina LIvcr.

PARK RIVER	 A levee i proposed along the soutli bank of the Park River
LEVEE; AND	 near Panda to .L:'op the stream in the cnannel, Channel straight-
CHANNEL	 ening below hi point would, also be necessary.
STRAIGHTENING

A balanced -,.43r pro l;:ram for the entire Rea. River of the
CONCLUSION	 North Draina.:-e. Lr'sin should, include reservoirs cn tributary

streams of suffici-nt size and distribut1.-n e adequately control
the run-off to the main stream ond tnereby prevent floods during
spring run-off periods and, maintain a hi0.1 minimum flow in the
several tributaries and in tho main stream itself during drou_;11';
periods for alleviation of municipal supply and pollution problems
along these streams. A dumber of small 0.ms in headwater areas
and on streams not capable of regulatIon are desirable. Thro.L01
a detailed survey of the ,-;round waters in the Sub-basin, local
communities would be enabled to secure improved, sources of water
supply for domestic and stock waterinc purposes.

•
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