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The Missouri River is formad by the jurction of the Jeffer-
son, Madison, and Gallatin Rivers at Tlhree Forls in southwestern
lortana, It flows In a general gocutheasterly dirscilon to its
confluence t..a the Misgsissippi Elver about 3.5 niles atove St,
Louals, Missouri. It sniers Tortl 2oiabta avoub 70 miles south of
the rorthwest corner c¢f the state at a point 20 miles west of
Williston, The generesl course 1w southeas*ward in a winding chan-
nel to a point appioximateily 50 miles wesi of the geographical
center of the statz. It then miius an abrupt turn end flows
more direcily scuth to the point where it leaves North Dakota
and enters South Dakota at almost the cxact center of the state
line,

The total Missour River drainasc area in North Dakot~ 1is
40,832 square miles, Of this 23,796 square miles is covered in
the separate reports for the James, Knife, Heart, Cannonball,
Little Missour, ¥rond, and Yellowstone Basins. The Main Stenm
Missouri River Basin, as treated in this report comprises an
area of 17,03G squnre miles,

The total population of the Basin im 1930 was 130,610,
39,005 persons resided in incorporated cities and villages, There
arc 16 towms of over 500 population, 3Bismarck with 11,090 is the
largest and Williston with 5,106 is second, Next in size is Lin-
ton with 1,192,

During the month of peak load, March 1935, 58,208 persons or
44.6% of the total Basin populntion were recciving federal aid,
The state average for the seme month was 31.6%. In the peck
month of W.P,A, employment 3,699 were employed on work gxrojects
in or near cities and villages and 11,873 persong were employed
in more rural arcns, making a total of 15,572 persons cmploycd
in October, 1936,

The principal tributaries of the Missouri River to be treated
in this report zre the Little Muddy Creek, with a drainage arca of
1,310 square miles, and Beaver Crcek (Southeast of Bismarck) with
a drainage area of 1,960 squarc miles, Although Apple Oreek hos
a drainage area of 3,020 squarc miles, o large portion of this
lies in the morainal lake area aond consequently the run-off is
very lows There are a number of tributarics of lesser importence.
Most of these ~re on the northeast sidc of the Micsouri River,



3 nl alluvial stresom, character-
CHAR M¢JPWER— ized by instobllity of clianmel, relatively stoep nnd frequently
ISTICS chonging banﬁb, ensily eroded bed rnd bonks. ord the transporta-
tion of nn cnormous gqurniity of susnended monterisl aug bed sedi-
ment, It flows through o flat valley 2 to 3 miles in width,
The vnlley is genewsnlly divided into two tenches, One bench is
about 15 feet above normnl water level, The sccond tench is 25
or 30 feet higher, The vrlley is beunded on bolk sides by steep
Pluffs, 200 to 600 foet in helight, which are dissected by numerous
streams and coulees thus foialay %he so enlled "benizs" of the
Missouri River, North and erst of the river the bre~ks merge
into a brond exnencc of r031iﬂq proirie lerding to the Ali~mont
Horrine, The morrine is a sories of hills nnd depressions in on
uneven belt frcm & %o 30 m;les in width, clong the Miesouri es-
carprent, Meny of the depressions in the aren form lrkes most of
vhich ~re dry at the prescnt tirme., On thie southwest side of the
river the Y"breeks" lend to uplnnds considerably higher then the
castern territory. The valley bluffs are niso steepsr in this crea,

PHYSICAL The hlg ouri River is n typic

NATJRAL Much of the Basin is underlain with lignite coal which is
RTSOUECES nined commercially ~t ~ number of mcints, In some locelitiocs

the stratn of conl ~re sufficiently nocar the top of the ground to
be removed bty strip mining. In other nrens tunnels in the sides
of coulee bonks are used for removing the conl. There are a few
verticnl shnft mines in the aresa. CGravel is enother natural re-
source thrt is used extensively in the Bnsin, Sodiun sulphnte
deposits in great quontities are found in the extreme northvest
portion of the Basin, pnrticularily near Grenora, Sodiun sulpiante
is extensively used in the monufrctore of paper. The deposits

in North Dnlots are rendy for cormercinl develonment but ot pres-
ent cannot be prnfitably developed becnusc of high freight rates
Yo prospective points of use,

GROUND Vater supnlies nre obinined in wvalley bottoms ~t depths of
WATER frem 10 to 25 feet, In the surrounding drift arcns water is se-

cured at slightly grecater dpths ~nd the level in the wells

mre subject to fluctuniion, During drought yenrs meny of thesc
wells becone 4Ary n~nd others recuire deepening to furnish an ade-
quate supply. The Fort Union strotn has n-ny springs. These
yield abund~nt supplies 1o surrounding ~rers, Such springs ~re
present in grent numbers within 15 or 20 niles of the Missouri
River, Decp wells to the Fox Hills sendstone in the lower one-
third of the Brsin yleld water of variable quality., Most of the
water from shnallovw wells in the Basin is grod although sone is
brackish or is hkigh ir nmineral content

THE WATER The wnter probler. in the lMain Sten Missouri River Bosin is
PROBLEM primarily one of noking use of part of the large rmount of water

carried throughr the nrea by the Missouri River, There is nlsn a
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heed for reservoirs on the tributary streams and in the headwater
areas for storing water for recreation, wildfowl conservation and
irrigation, Many towns in the area @e in need of improved water
supply and sewsge disposal facilities,

The 20 year aversge annual precipitation for the Basin is
14,30 inches, The average during tue growing season is 10,63
inches and varies from 13,05 inches at Ashley to 9.28 inches at
Howard, On the basis that approxirately 12 to 14 inches of rain-
fall during the growing season, are required to mise a fair crop
in the area, it is apparent that during more than one-half the
years there is a definite shortage of moisture for growing crops.
Records show a crop failure 2 years out of each 5 yezr period.
During drought years high oriced feed must be shipped in to
maintain foundation herds in the Basimé? Even during normal
periods this causes serious losses to the farmers, In recent
years all available resources have been used to buy this feed
and, in a great number of cases, federal ald has become a neccs-
sity, It is estimated that there are 300,000 acres of potentially
irrigable land in the Missouri River bottom lands., 200,000 acres
of this are on the lower bench and 100,000 arc on the second bench,
The irrigation of these bottom lands would permit the growing of
sufficient feed in Basin to sustain basic herds in drought years,

The average onnual run~off of the Missouri River at Bis-
marck is approximately 2 inches, However, the run-off considered
in this report varies from 0,75 for the Little #leart River to 0.18
for Apple Creek and Big Beaver Creek, The avegge run—-off for
streams on the northeast sidc of the upper porfion of the Basin
is about 0,35 inches, The run-off varies greably over the lengths
of the different streams being high in the "brezks", medium in the
prairie areas, and very low in the morainal loke areas., The run-
off from the Missouri Slope is much higher thon from the aree scross
the river,

The tridutaries considered in this report do not cause excess—
ive flood damege. The Missouri River frequently floods over the
lower bench ceusing some local damage. Such floods are usunlly
due to ice jams rather then entirely due to excessive flow. ilan-
dan has suffered the greantest drmages in North Dakotn due to Mis—
souri River floods., This is estimoted by the U, S, Army Engineers
40 ® approximately $5,000 per year. Mendan now has levee protect—
ion for all ordinary Missouri River floods, Flood control is not
a primary problem in the Basin, The Fort Peck dam will not greatly
alleviate the fided situation in North Dekots. It controls but one-
third the drainage crea tributary to the Missouri River above lan-
dan, As stated above, floods in North Dakota are usually causcd by
local ice jams rather than by excessive flow in the river, If the
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flow were reduced sufficiently, however, these ice jams would
not form. A large reservoir on the Yellowstone River or the
Missouri River below th2 mouth of the Yellowstone would provide
such flood cecantrol. The cort of a flood contrel reservoir would
be entirely out of proportion to the benefit derived.

The U, S. Bureau of Biological Survey under their easement
program have constructed a nuamb.r ¢f dams ir the Basin which
serve to refill low or dry lakes anl sloughs and make them
available s waterfowl rcfuzes and for recrcational purposes,
The largest of these projecis is the Long Lake project in Bur-
leigh County. Next in size rnd importaace is the Lake Nettie
project in McLean County which provides 1230 acre feet of
storage. A numbter of smaller projects have been constructed
or are under construction ot the present time,

There is considerable wild life in the Basin, There arc
a number of deer in the “brerks" along the Missouri River. Thc
Biological Survey projects will develop nceded waterfowl refuges
in the arecsa,

There are meny lekes in the morainal areas that are usecd as
recrentional spots during normnl years. However, during recent
years these hrve dried up ond hrve become unfit for use., The
program of the Biological Survey hrs resulted in the formation
of a number of lakes suitablc for recreational purposes., There
is o need for additional recreationnl facilitics in the Basin.
Although thc possible storsze is usually not lorge, some excel-
lent recrestional reservoirs can be created by impounding the
flow from large springs which ~re present in the regions near
the river,

There is no wnter power development on the Missouri River or
its tributaries in North Dekotn. Power could be developed by cons-
tructing lorge doms, The cost of dems would be excessive for such
purposes. A study by the U, S, Army Engineers of possible power
development in conncction with a proposed scries of dams for
cannlization of the Micsouri River shows thnt the development
of power on the Missouri River is uneconomical, The anticipated
power needs of the Bnsin cen be most economically satisfied by
the construction of additional steam generating stetions where
necded, These stations would use the cheap fuels available to
the Basgin in the form of lignite coal and natural gas. In the
case of larger irrigation projects the construction of individurl
generating stations for each project could probably be economicclly
justified. However, it is cxpected thnt low pover rates will be
mande by power companies because the irrigntion load would tondto
increase their load factor,
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Some navigation is maintained on the Missouri River with
flat bottomed boats. Loading focilities are available at
Mandan, Price, Mandan Lake, Stanton and several other North
Dakots points, The water in the river is sufficient for these
boats except in years of extreme drought. The Fort Peck Dam
in Mont~ns is being built for the purpose of mnintrining a
winimum flow in the Missouri River at Yankton of 30,000 cubic
feet per second, for thc Lanofit of navigation in the lower
river channel, The effect of mainiaining 30,000 cubic feet,
per second in the river at Yenkton would be to mrke the river
in North Dakot, navigable during all open seasons for the flat
bottomed boats, River nnvigation is so slight in North Dalkoto,
however, thnt the benefit to navigation in North Dakota of such
stream regulation will be extremely small,

The U, S. Army Engineers hrve made preliminary investiga-
tions relrtive to the maintenance of = six foot channel for
navigation from the mouth of the Yellowstone River to Yankton,
South Dnkotn by means of a sories of 23 doms and locks, This
is being further investigrted at the present time. Soil borings
are being mrde ot scveral proposed dam sites along the river,

In the Devils Lake rcport the Missouri River Diversion pro-~
ject is outlined nnd is proposed ns n projecct for the benefit of
the Jrmes, the Sheyenne, the Lower Red, ".the Devils Lake, and the
Mouse River 3Brsins. This project would consist of diversion of
approximately 1000 cubic fect per second from the Missouri River
to these Bnsins by means of cancls and tunnols at an cktimnted
cost of $30,000,000, The U, S. Army Enginecrs have reccntly been
moking surveys and investigntions to determine the bost method of
diversion, The regults of these investigntions have not been
published, but ghould become avallnble within a short time, The
project concerns the Missourl Brsin in that 1000 cubic feet per
second would be diverted vthout resulting in ony inconvience at
any point along the Missouri River, In the evont diversion was
secured by a medium height dnm venefits to the Basin would res-
ult from the impounding of severrl hundred thousand acre feet
of wrter,

The Nissouri River is subject to constrnt channel changing,
Where towns nre built close to the chenuel and wherce bridges
cross the river, this situation requires close attention, The
State Highwny Departmont hns spent approximntely $200,000 for
revetment work west of Williston to protect the large highwy
bridge from this menace, Williston has sufiered serious loss
due to the constont changing of the river chonnel, Williston
uses Missouri River vatcr for municipal supply purposes,

Great difficulty has been experienced in keeping the water
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intake in the vater, There is a2 need for additional revet-

ment vork a% the city of Williston to provide for the mair-
tenance «~f & constant channel pust the ciivy.

The constant changing of the river channel results in the
cutting avay of well develcped farm lands end *ie bullding up
of sand Bars of no eccromical vailve. This conlivion 1s un-
favorable for the comstriciion o»f wmermanent pusping plonts for
irrigation, It is probatle that sume local revetment work would
have to be done in ithe vicinity of proposed punping plants.

Natural drain~ge is sufficient ir the Bauin to take car
of spring run-off «nd that fellewing heavy rains. There are
no drainnge systems in the Basin and there is no necd for sich
development,

There are r considerable number of toms in the Basin having
an inndequnte supply of wator, In most cnses it would be reluo-
tively ensy to sccure ¢n adequate supply, by the decpening of
wells or tho difeing of new wells in more favornble locrtions.
Several towns arc in need of water supply systems,

The towms located nlong the Missouri River dposit thelr
wntreated sewrge into the mnin stresm. Becnusc of the lrrge
flow avanilable for dilution purnoses even during dry seascns,
there is no problem along the Missouri River 1tscil, A number
of towns on tributnry strcoms hrve sevage disposal systems, In
some crsos trontment is inndequrate and strecm flow is deficient,
Thic results in on unhealthy condition. Mony towms in the Basin
need sewnge systems., These should include adegqunte treatment
plonts to prevent strcem nollution.

As stnted ntove there are 300,000 acres of irrignble bottom
lands ~long the Missouri River, 200,000 acres of this o~re on
the first bench end could be irrigr-ted dy pumping projects in-
volving an avernge 1ift of 15 to 18 feet, The irrigntion of
the second bench would involve a 1ift of 40 to 50 feet, Pre-
jeets involving irrigntion of the first bench rlong the Mis—
souri River were particulerly rccormended by Mr, W. W. McLough-
1in in o report on his inspection trip to provosed North Drkota
irrigation projects dnuring Junc 1936, Mr. Mcloughlin also
recommended flood irrigntion projects on tributary streams,
There are rlso lerge arens along tributary strerms of the Brsin
thnt are suitrbdle for irrigntion. Missouri Liver voter may be
punmped to irrignte projecis nlong the lower re~ches of these
volleys, Irrignble lrnd forther upstreem mny be irrigetcd by
the construction of medium or lirge storsge roservoirs on these
streems or by flood irrigatiorn methods,
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The Missouri River offers one of the prime requisites for
irrigation, namcly, an abundant water supply. The tridutary
streams within the Basin are characterized by quick run—off with
very little water running in such streams during all seasons of
the year other than the spring. Water for use in connection with
irrigation along these streams is dopendent on the storage of
surplus water during periods of spring run-off,

Fecsiable flzod irrigation projects exist on many of the
tributaries in the Basin. Streams in the Basin on which flood
irrigation can be practiced are: The Little Muddy Creek in Wil-
liams County, the liittle Knife River, Sheil Creek, Painted Woods
Creck, Apple Creck, and Beaver Creek. Flooding and ponding of
the stream bottom. lands can be dore by means of diversion dams
and dikcs, Crops suitable for flood irrigation on these bottom
lands are alfalfa and the native grasses,

A number of land owners along the Missouri River lower bench
level lands arc practicing irrigntion by pumping water from the
river onto their lends, These projects are located & Mandan, at
Center, at Hensler, at Sanish s&nd at Tilliston., Only relatively
small tracts arc being irrigated by these developments, The
total Missouri Eivor bottom londs in North Dekota under existing
irrigation is approximetely 1,200 acres, While irrigation is not
elwnys recouired for these bottom 1lcads, it is very desirable in
years and perilods of subnormal precipitation and even during
years of abundant rainfall the incrensed production would prob-
ably take core of the annunl charge for construction, mainten-
ance, and operation costs,

Investigrtions nnd surveys for a number of proposed ir-
rigntion projcets adjoining the main stem of the Missouri River
in North Dnlzotn hrve been made by federnl sgencies, including the
Bureau of Reclamntion and the War Deprriment, Included in the
list of proposecd projects is the Williston pumping project and
the Buford-Trenton pumping project,located along the Missouri
River in Willirms County, North Dnkota., Construction work for
the Williston unit was sitrrted in 1905 and the project vwes op—
ernted from 1907 to 1914, OCrnals ond other irrigrtion works
in connection with this irrigotion precject sre now in fairly
good condition rnd would not require extcnsive repairs ond
reconstruction, Surveys nnd plans were nnde for the Buford-
Trenton unit and a pumping station with intnke wns constructed
on the project for pumping into n settling reservoir, These
irrigrtion works were constructed for use in coanection with
the operrtion of the Williston unit, ~nd in connection with
the operation of the Buford-~Trenton unit., These improvements
are availoble in connection vith the present proposed develop-



ment of these projects. Districts are being formed in con-
nection with the proposed onerntion of these projects, Com-
pletion of the engineering work tsgether with the extension

of irrigation works make it possible for advancing this project
for enrly construction,

Surveys have been mrde by the Reclam~iion service for
the Nesson Vrlley Project gouth of Rny, Noroth Dakotn, Surveys
and mapping of the Rny Quadrangle h-ve been made by the USCS.
The Nesson Valley project is within the boundrries of this
quadrangle, Surveys, studies and reports hnve been made for
the Bismerk project by the Reclrmation Service. TFurther
studics of the projcet have been mnde by A. Lincoln Fellows,
The findings of these studies by Dr. Fellows were &t forth in
a report mede oy him in 1934, Less cxtensive surveys ~nd
studies hrve becn merde by fodernl rgoncies, of the following
proposed projects along the Missouri River in the stnte:
the Fort Berthold Flats Projcct; the Indepcndcnce Project;
the F't, Stenvenson Flats Froject; the Printed Woods Project,
and the Square Butte Creck Project, Other potentinl irrigation
possibilities hrve becn listed, the total number of propcsed
irrigntion projects on the bottom lands of the Missouri River
in the state being about 40, Studies have been directed to some
of the projects by the North Dakots Rehabilit~tion Corporation,
The State Plonning Board, and the Stoate Enginecr's Office with
a view to the development of some of these projects for the
purpose of estatlishing subgsistence homesterds, rescttlement
of farm families required to move from subm~rginol purchase
projects of the federal government, supplementing of dry
farming opcrations ~nd stock raising in the territory tribu-
tary to the Missouri River bottoms, nnd providing fecd for
stock for drouth stricken areas of the state during dry years,
The North Dnlotr. Rchabilitation Corporation has mrde an ex—
tensive study of ~ proposed irrigrtion project at Williston,
North Dakot~ with a view to its cstablishment ns a subsistence
honestead projoct, A report on this projcct hrs been mrde to
the North Dnkotr Rehabilitation Corporation by Prof. Wm, Budge
of the University of North Dakota; and will be available in
mnking further studies of the project. The Stetc Planning i
Board and the State Engineer's office hrnve made some study
with respect to proposed projccts ot Hensler, Fort Rice and
Livonn with a view to supplementing dry forming operrtions in
the vicinity of thesc proposed projects, It is nmromosed that
farmers with well established farm homes on the uplonds would
purchnse a trnct of irrigable land on the Missouri River bottoms
from which they would supplcment their supply of feed for Stock
by irrigntion of these bottom lands. '
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USE . The primary use of irrigated.1aﬂﬁminwtha1Missouri River
"§§; Basin wovld be for the growing of feed crops to insure a supply
IRRIGABLE for the livestock of the Basin during droucht years, This would
LA' D eliminate the necessity for shipping in expensive feeds during

drought years for the maintenance of foundation herds, If the
proposed Bismarck Irrigation Project is realized it is exptoted”
that a sugar plant will be placed in Bismarck, This will re~
sult in the profitable raising of sugar beets on irrigated land
in those areas having convenient transpertation facilities to
Bismarck, Irrigable land on the Yellowstone Irrigation project,
in Montana and North Dakota, is used for raising suzar beets
which are shipped to the sugar plant at Sidney, Montana., It is
expected that additional irrigated land in the vicinity of Wil-
liston would be used similarily, It is probabvle that some truck
farming on irrigaole land would also develop, particularly in
the vicinity of Bismarck and Williston,

EXISTING There are a total of 185 reservoirs in the Basin. These
RESERVOIRS impound a maximum of approximately 70,532 acre feet of water,

Most of these reservoirs are for recreational purposes, Others
serve locel stock watering needs and those btuilt by the U. S,
Bureau of Biological Survey as well as sevairal others are prim-
arily useful as waterfowl rcfuges, These reservoirs are listed
in Table A, and are shown on Plate II,

PROPOSED It is proposed:

PROGHAM 1, That pumping projects for irrigating the first bench
of the Missouri River bottom lands be investigated immedintely
and that they be undertaken at the earliest possible date,

2, That irrigation projects on tributary streams be investi-
gated and undertaken vhere practicable. These projects are of
three genernl tyves. First of these is pumping from the Missouri
River for the lower portion of the tributary stream valley.

The second in importonce is irrigation by merns of stream res-
ervoirs both by gravity flow and by pumning. The third method
is purely local in character and involves spring flooding by
means of channel dams built for the purmose. This method is
generplly reoferred to as flood irrigation, Irrigation and
similar projects nre listed in Table D and are showa on

Pl&te II .

3. That water supply and sewage disposal improvements
be provided vhere needed in the Besin, Proposed improvements
in water supply are listed in Table B and proposcd improvements
in sewage dispognl are listed in Teble C and both are shown
on Plate I.

4, That additional smnll reservoirs be provided for
purposes of recreation, stock watering, and waterfowl conser-
vetign. These projects are also listed in Table D nnd are

P
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A large number of emall rescrveirs hrve becn prepesed for
the Basin bty vorious agencies. Those Shat weuld scrve purposes
of recreation. irrigation, sd watorfowl refuges have Teen in-
cluded in the preposed program, It is prepossd that bofore
any morec suall drms for stock watering purposes be constructed
in the Basin, A detniled survey cof rurel wator gupply be a.ier—
taken to detormine the btest and most economizal methol ol sce-
uring adeqnete and satisfactory water sipnlins for stock water-~
ing purrosecs, Tare an adequate ground water supply is avail-
able it is prcbable that this would be through the construction
of community vells, In other lecalities not haviag o reiiabie
ground watorsupplj the constrvction of surface rescrvoirs would
be the only nlturnative., Following such r survey it is proooscd
that assiustance be given in develoning an adequate rural wnter
supply.

Prorosed venther observation stations are listed in
Table E ~nd thnse tozether with vpresent facilities for ctrecam
goging and weather recording nre shovm cn Plate [TI1, Tt is
strongly urged thnt adeguate freilities Ve established and
maintained Tor the recording of strecm flow and weather data
for use in future planning.
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NORTH DAKOTA

STATE PLANNING BOARD

SULRARY TEPORTS
oF
A FLAJ CF WATER CONSERVATION
FCR
NORTH DAKOTA

Lettor of Transmittal

Forewaord

Red River of the North Drainase Basin
James River Drrinage Basin

Souris River~Devils Leke Drainnge Baging

Mein Stem Missocuri River Basin

Slcpe Area Drainage Dasins
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