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LETTER OF TRANSMITTAL

November 1, 1948

Honorable Fred G. Aandahl
Governor of North Dakota

Sir:

In compliance with provisions of law, we transmit herewith for
your information and considetation the Sixth Biennial Report of the
activities of the State Water Conservation Commission and the Twenty-
thitd Biennial Report of the State Engineer, from October 1, 1946, to
October 1, 1948.

Respectfully submitted,

STATE WATER CONSERVATION COMMISSION

S. W. THOMPSON, Vice Chairman
EINAR H. DAHL

CURTIS OLSON

EARLE F. TUCKER

J. J. Walsh
Secretary and Chief Engineer, State Engineer



WISE FOREFATHERS

“Let us develop the resources of our land, call foith its powers,
build up its institutions, promote all its great interests, and sce whether
we also in our day and generation may not perform :omcthing worthy
to be remembered.”—Daniel Webster.

NORTH DAKOTA CONSTITUTION:

“Sec. 210—"All flowing streams and natural water couises shall
forever remain the property of the state for mining, irrigation and
manufacturing purposes.”

USES OF WATER

“It is the right for the National Government to make the streams
and riveis of the arid region useful by engineering works for the storage
of water, as to make useful the rivers and harbors of the humid regions
by engineering works of another character.”—Thcodore Roosevelt,
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ORGANIZATION AND PERSONNEL

The State Water Conservation Commission was created by the 1337
legislature. The Governor was made ex-officio Chairman and authorived
%o appoint the other members. Amendments to the law were made by
#he 1939 legislature and later sessions.

Membership:
Ter T ds
Governor Fred G. Aandahl, erm began erm en
ex-officio chairman ... .. Jan. 2, 1945
Sivert W. Thompson, vice-chairman............. Apr. 3, 1941  June 30, 1953

Einar H. Dahl ...........coooii. . 3, 1941  June 30, 1953
Curtis Olson .1, 1948 June 30, 1951
Earle F. Tucker.......cocoecececeeeeeeeee . May 1, 1948 July 1, 1949
J. J. Walsh, Secretary and Chief Engineer, State Engineer.

Two members of the Water Commission passed away during the
biennium 1947-1949. Lewis T. Orlady of Jamestown died on December
5, 1947, and Kenneth W. Simons, Bismarck, on April 19, 1948. Both had
been zealous in their support of the water and power development plan
for North Dakota and gave generously and freely of their time in pro-
moting water conservation to make North Dakota a better place in which
to live. Kenneth W. Simons had been a member since the organization
of the Commission and was its Vice-Chairman. Curtis Olson of Valley
City was appointed to succeed Mr. Orlady, and Eaile F. Tucker to
succeed Mr. Simons. Sivert W. Thompson was elected as Vice-Chairman
to fill the vacancy after the death of Mr. Simons.

POWERS AND DUTIES, STATE WATER COMMISSION

Powers and Duties of the Commission. The commission shall have
full and complete power, authority, and general jurisdiction:

1. To investigate, plan, regulate, undertake, construct, establish,
maintain, control, and supervise all works, dams, and projects, public
and private, which in its judgment may be necessary or advisable:

a. To control the low-water flow of streams in the state;

b. To impound water for the improvement of municipal and rural
water supplies;

¢. To control and regulate flood flow in the streams of the state
to minimize the damage of such flood waters;

d. To conserve and develop the waters within the natural water-
shed areas of the state and, subject to vested and riparian rights, to
divert the waters within water-shed area to another water-shed area
and the waters of any river, lake or stream into another river, lake or
stream,
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STATE OF NORTH DAKOTA 11

e. To improve the channels of the streams for more efficient trans-
portation of the available water in the streams;

f. To provide sufficient water flow for the abatement of stream
pollution;

g. To develop, restore and stabilize the waters of the state for
domestie, agricultural and municipal needs, irrigation, flood control,
recreation, and wildlife conservation, by the construction and mainte-
nance of dams, reservoirs and diversion canals;

h. To promote the maintenance of existing drainage channels in
good agricultural lands and to construct any needed channels;

i. To provide more satisfactory subsurface water supplies for the
smaller villages of the state;

j. To finanee the construction, establishment, and maintenance of
public and private works, dams, and irrigation projects, which in its
judgment may be necessary and advisable;

k. To provide for the storage, development, diversion, delivery, and
distribution of water for the irrigation of agricultural land;

1. To provide for the drainage of lands injured by or susceptible
of injury from excessive rainfall or from the utilization of irrigation
water and, subject to the limitations prescribed by law, to aid and
cooperate with the United States and any department, agency, or officer
thereof, and with any county, township, drainage district or irrigation
district of this state, or of other states, in the construction or improve-
ment of such drains;

m. To provide water for stock; and

n. To provide water for the generation of electric power and for
mining and manufacturing purposes;

2. To define, declare, and establish rules and regulations:

a. For the sale of waters and water rights to individuals, associa-
tions, corporations, and political subdivisions of the state, and for the-
delivery of water to users;

b. For the full and complete supervision, regulation, and control
of the water supplies within the state; and

e. For the complete supervision and control of acts tending to
pollute watercourses, for the protection of the health and safety of all
the people of the state;

8. To exercise full power and control of the construction, operation,
and maintenance of works and the collection of rates, charges, and
revenues realized therefrom;
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STATE OF NORTH DAKOTA 13

4. To sell, lease, and otherwise distribute all waters which may be
developed, impounded, and diverted by the commission under the pro-
visions of this chapter, for the purpose of irrigation, the development
of power, and the watering of livestock, and for any other private or
public use; and

5. To exercise all express and implied vights, power, and authority,
that may be necessary, and to do, perform, and carry out all of the
expressed purposes of this chapter and all of the purposes reasonably
implied incidentally therets or lawfully connected therewith.

6. To acquire, own and develop lands for irrigation and water con-
servation and to acquire, own and develop dam sites and reservoir sites
and to acquire easements and rights-of-way for diversion and distributing
canals,

7. To cooperate with the United States and any department, agency
or officer thereof mm the planning, establishment and maintenance of
dams, reservoirs, diversion and distributing canals, for the utilization
of the waters of the state for domestic and municipal needs, irrigation,
flood control, water conservation, generation of electric power and for
mining, agricultural and manufacturing purposes, and in this connection
the State Water Conservation Commission is hereby authorized, within
the limitations prescribed by law, to acquire, convey, contribute or grant
to the United States real and personal property, including land or ease-
ments for dams and reservoir sites and rights-of-way and easements for
diversion and distribution canals.

THE STATE ENGINEER
The State Water Conservation Commission appoints the State
Engineer, who shall be a qualified and experienced hydraulic engineer
and also shall be an experienced irrigation engineer. He shall serve as
seceretary and chief engineer of the commission.

He is required to make a formal printed report to the Goveinor for
the biennium preceding each legislative session. He passes on applica-
tions for permits to appropriate water, records the permit when granted,
and issues certificate of construction of iirigation works or dams when
completed, examines and approves plans and specifications for dams or
irrigation works, inspects dam sites and construction works, and collects
state fees for same as required by law.

His records are open to public inspection during business hours. He
is the custodian of Geneial Land office maps, field notes and records
of surveys of land turned over by the government to the state.

He shall make such rules and regulations necessary to carry into
effect the duties devolving upon his office, relating to applications for
permits to appropriate water, for the inspection of works, for the issuance
of lieenses, and for the determination of rights to the use of water,
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STATE OF NORTH DAKOTA 15

He cooperates with Federal agencies in making hydrographic sur-
veys and investigation of each stream system and source of water supply
in the state, and shall obtain and record all available data for the
determination, development and adjudication of the water supply of the
state, and other duties pertaining thereto.

He cooperates with the U. S. Geological Survey in making topo-
graphic maps and surveys.

THE BUREAU OF RECLAMATION

The North Dakota State Water Conservation Commission water
and power resources development plan provides for the ultimate con-
struction of the coordinated plan of the Buieau of Reclamation and
the Corps of Engineers, as published in Senate Document No. 191,
Bureau of Reclamation report, and House Document No. 475, report
of the Corps of Engineers, which was finally approved by the two Federal
agencies and coordinated in Senate Document No. 247 and enacted into
Public Law No. 534, and approved by the Congress September 22, 1944.
This plan of development is more clearly detailed in the above reports.

The Bureau of Reclamation and the Corps of Engineers’ plan is as
follows:

The Bureau of Reclamation plan as, shown in Senate Document No.
191, provides for the development of irrigation, conservation, control
and use of the waters of the Missouri Basin, generating power, conser-
vation of wildlife, flood control, and water for municipal, domestic
and industrial uses. The plan as outlined by the Bureau of Reclamation
for North Dakota includes the diversion of water from the Missouri
River, below Ft. Peck in Montana, into the northwest corner of this
state to irrigate approximately one million acres of land in the Missomi-
Souris Project, and diversion of all return flows from projects in the
Souris River below Velva, by canal, into the proposed Sheyenne reservoir,
the restoration of Devils Lake and diversion into the James River canal,
where water will be available to irrigate approximately 55,000 acres
of land in the New Rockford unit.

The Bureau plan provides for the construction of a reservoir on the
James River above Jamestown, where water will be stored and made
available to irrigate 22,000 acres in the vicinity of Jamestown. The
Oakes unit, comprising 31,000 acres of irrigable lands, will be served
from water released from the James River reservoir, In the restoration
of Devils Lake, water will return through Stump Lake to the Sheyenne
River for municipal and other uses along the Sheyenne and Red Rivers.
The Bureauw’s plan also includes the development and construction of the
Heart River irrigation projects, with two reservoirs on the Heart River,
one at Dickinson and the other located south of Glen Ullin, known as the
Heart Butte dam. The latter is now under construction and it is antici-
pated that the work will be completed in 1949, providing the necessary
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STATE OF NORTH DAKOTA 17

funds are appropriated by the Congress. Sufficient storage water will
e provided to irrigate nearly 15,000 acres from these two reservoirs.

There are two dams proposed for construction on the Cannonball
River, one on the south branch known as the Thunderhawk dam and the
other on the north fork located south of Elgin, known as the Elgin dam.
Plans and specifications are being prepared and the Elgin dam is
scheduled for early construction in 1949. These two 1eservoirs will
supply water for the irrigation of approximately 17,000 acres of land.

Projects planned for irrigation development by the Bureau of
Reclamation include the construction of projects on the Knife River.
Construction of the Broncho Dam and irrigation works in the vicinity
of Beulah and Hazen will irrigate 15,400 acres.

WILLISTON PUMPING IRRIGATION UNIT

Included in the plans of the Bureau of Reclamation is the construction
of a pumping irrigation project of approximately 7,000 acres in the
valley of Little Muddy Creek and on the benchlands to the west, prac-
tically surrounding the city of Williston, in Williams County, North
Dakota.

THE NESSON VALLEY PROJECT

Located about 26 miles east of Williston, in Williams and south of
Ray in Mountrail counties, is what is called the Nesson Valley Pumping
Project, of about 9,600 acres. This has been surveyed and lands classified,
and is included in the construction plans of the Bureau of Reclamation
for the development of the Missouri river diversion areas.

Several small irrigation projects have been surveyed and designed
for irrigation by pumping from the Missouri River, located on the
Missouri River below Gariison reservoir and south to the state line along
the headwaters of the Oahe reservoir. These projects include: Mann-
haven, Hancock Flats, Ft. Clark, Oliver-Sanger, Painted Woods, Manley,
Wogansport, Square Butte, Burnt Creek, Little Heart, Horsehead Flats,
Winona and Bismarck projects. They range in size from 2,000 to 9,000
acres.

Other surveys and studies being conducted by the Bureau include
diversion from Garrison reservoir, now under construction by the Corps
of Engineers. These plans include the irrigation of land in the vicinity
of Underwood, Coleharbor and Washburn, and diversion over the divide
into the upper reaches of the Sheyenne and James River drainage basins.
Studies and investigations have been nearly completed by the Bureau
for the construetion of a dam and reservoir on the Sheyenne River for
diversion into Devils Lake, to restore the lake to its former levels, with
surplus waters restoring Stump Lake and all overflows being returned
to the Sheyenne River.
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STATE OF NORTH DAKOTA 19

The Bureau of Reclamation has commenced studies and investiga-
tions for diversion of water from the Little Missouri into the headwaters
of the Heart and Cannonball river basins for the irrigation of several
large tracts of land in the vicinity of New England. Bruce Johnson,
Bismarck, is acting distriect manager.

THE CORPS OF ENGINEERS
The Garrison Dam and Rerervoir Project is being constructed by
the Corps of Engineers, Department of the Army. In order to care for
construction workers and engincering staff, the town of Riveidale is
being built to house the personnel engaged in the design and construction
of the dam. When completed, the town will house about 5,000 persons.
It will be all modern and equipped with the latest facilities.

The dam and town are located on the Missouri River, approximately
77 river miles north of Bismarck, Noith Dakota. The Garrison Dam
will be the large:t rolled-fill earth embankment in the world. The dam
will stretch across the Missouri River valley for more than two miles,
It will rise more than 200 feet above the strcam bed, contain about
70,000,000 cubic yards of carefully selected and scgregated materials,
will be faced with approximately 650,000 cubic vards of rock to protect
against wave erosion, have 525,000 square feet of steel sheet piling
driven 85 feet below the foundation earth to prevent under seepage, and
carry on its crest relocated Highways 8 and 28.

The spillway in the east abutment will have its cre:t at elevation
1,825 feet above mean sea level and there will be 29 Tainter ciest gates,
29 feet by 40 feet, along the 1,440 foot concrete spillway. The spillway
weir, chute, and stilling basin will require about 840,000 cubic yards of
concrete and 14,000 tons of reinforcing steel.

Eight tunnels will be driven through the west abutment for the
release of water in the operation of the reservoir. The five power
tunnels will have an inside diameter to the concrete lining of 29 feet,
while for flood control and other purposes there will be two 22-foot and
one 26-foot tunnels,

Below the downstream portal of the five power tunnels, a powerhouse
will be constructed. Two generatois, initially installed in the powerhouse,
will have a capacity of 160,000 KW per year. Ultimately, it is planned
that three more units will be added, making a total of 400,000 KW
available.

It has been calculated that at maximum normal operating pool the
reservoir will contain 23,000,000 acre feet of water (7,494,573,000,000
gallons), When full, the reservoir will be a huge man-made lake 200 miles
long, better than 14 miles across at some points, and over 200 feet deep
along the former river channel upstream from the dam. The shore line,
approximately 1,500 miles long, will surround a surface area of 390,000
acres.
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STATE OF NORTH DAKOTA 21

The Garrison Reservoir will impound the flood waters for producing
electric power, for improvement of navigation, for irrigation, sanitation
and stabilization of municipal water supplies and will, in addition, provide
facilities for recreation and for wildlife preservation.

This project is under the immediate supervision of Col. J. S. Seybold,
District Engineer, Fort Lincoln, North Dakota. In addition to the con-
struction of the Garrison Dam, all other flood control projects on the
main stem of the Missouri river and its tributaries in North Dakota
come under the direction of the District Engineer. These projects include
levee repairs on the Lewis and Claik irrigation project, levee and bank
protection on the Knife River for the towns of Beulah and Hazen and
flood control work on the Heart River in the vicinity of Mandan. Funds
have been appropriated by Congress for these works and construction
will start just as soon as local contributions have been assured.

Fuither studies are being made covering the Cannonball River at
Mott and the Grand River on the proposed Bowman-Haley irrigation
project for flood control works. It is anticipated that the reports of the
Corps of Engincers will be relcazed soon.

Other investigations by the District office include surveys and
studies of damages by erosion of iiver banks, shifting of the river bed,
channel improvements, and the more recent petition from the land owners
living on the proposed Square Butte iriigation project, where the Mis-
souri river is rapidly destroying a large aiea of alfalfa land.

HISTORY OF IRRIGATION
Irrigation dates back to Biblieal days:
“And he said, Thus saith the Lord, Make the valley full of
ditches.
“For thus saith the Lord, ye shall not see wind,
Neither shall ye see rain, yet that valley shall be filled with

water, that ye may drink, both ye and your cattle, and your
beasts.”—II Kings, 3:16-17.

Irrigation had been established when the writings of history began.
The British Society of Anthiopology accepts as a fundamental doctrine,
that historieally civilization followed the invention of irrigation.

There are records of continuous irrigation for thousands of years
in the valley of the Nile in Egypt, and comparatively long periods in
Svria, Persia, India, China and some parts of Italy.

Modern iirigation in the United States dates from 1847, when the
Mormons settled on the desert land in the Salt Lake valley of Utah.
Previously, the prehistoric Indians of the Southwest practiced irrigation,
and in New Mexico and in Arizona can be seen traces of ditches and
irrigation eanals built to convey water to the fields.
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STATE OF NORTH DAKOTA 23

The value of irrigation was very graphically desciibed by Major
J. W. Powell before the North Dakota constitutional convention in 1889.
Referring to agriculture in this region, he said:

“Years will come of abundance and years will come
of disaster, and between the two the people will be
prosperous and unprosperous, and the thing to do is to
look the question squarely in the face and provide for
this and for all years.”

“TIn the western portion all dependence on rain will
ultimately bring disaster to the people. They are
unwilling yet, a good many of them, to admit it, but
* % % they will have to depend forever on artificial irri-
gation for all agriculture.”

“The State of North Dakota has a curious position
geogiaphically in relation to agriculture. The eastern
portion of the state has sufficient rainfall for agricul-
tural purposes; the western part has insufficient rain-
fall, and the western portion is piactically wholly
dependent on irrigation.”

The U, S. Reclamation Aect of 1902 states: “The right to the use
of water shall be perpetually appertinent to the land irrigated, and bene-
ficial use shall be made the basis, the measure and limit of the 1ight.”
The irrigation development has been under the direction of the Bureau
of Reclamation since 1902. To it Congress has authorized the construe-
tion of works to irrigate approximately 5,000,000 acres in the Missouri
river basin into irrigated areas, one of the greatest water projects in
the history of nations. In 1944, Congress gave preference to the uses of
water for irrigation, municipal water and other uses west of the 98th
meridian.

The early use of water for irrigation in the United States was
largely in the desert areas where without water nothing could be grown,
here ranchers diverted waters for the irrigation of their crops.

North Dakota, because of its strategic location near the headwaters
of the Missouri basin, is to have one of the largest irrigated areas of any
of the states in the basin. This will be scattered over the central and
western portions of the state where average precipitation is low, and
where drought has at times forced the loss of valuable herds of cattle
and floeks of sheep, leaving the average farmer without income to sustain
his family.

Forty years of experience on the Yellowstone Irrigation District,
. about 20,000 acres of which is in McKenzie County, North Dakota, gives
a reliable index as to what can be expected of irrigated lands in North
Dakota. In 1947 the average returns per acre on this irrigated tract
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STATE OF NORTH DAKOTA 25

was $80.17, with some returns from sugar beet fields averaging as high
as $124 per acre.

By the use of conservation soil practices and with alfalfa in a rota-
tion of crops the productivity of the soil is being gradually improved.
In severe drought years like 1935, the average returns per acie with
lower prices was $35, while returns from the surrounding dryland farming
averaged only 70c per acre,

WATER COMMISSION

Cooperative Surveys

During the biennium, the State Water Conservation Commission has
been engaged in making engineering surveys and investigations ia
cooperation with the Bureau of Reclamation, covering detailed surveys
on the Cannonball and Cedar rivers, the Missouri,Souris project, Under-
wood, Washburn area, and miscellaneous surveys along the Mis-
souri River, as well as reconnaissance surveys on the Knife, Heart, Can-
nonball, Mouse, Grand, Little Missouri and Missouri rivers. All detailed
topographiec surveys made by the Commission are being turned over to
the Bureau of Reclamation for irrigation development studies as soon
as completed.

Maintenance of Dams

During the last session of the State Legislature, $45,000 in funds
were appropriated for the maintenance of existing dams. This work
is being carried on under the supervision of the engineering department
of the Commission, using state owned equipment. During the period,
many requests were received for assistance in construction and recon-
struction of spillways which have failed during the past yeals, since
these structures were built by the Federal Government during the late
1930’s. Such requests continue to increase. It is the policy of the
Commission to require local aid and contributions in sharing in the
cost of the repairs. Local contributions usually come from the county,
city, or from local civic groups, and the State Game and Fish Department,

New Spillways Constructed

During the past year, we have had requests for the construction of
several new spillways. Costs for repairing and reconstructing this type
of structure varies from $5,000 to $15,000. Three of these larger type
structures were built during the past two years, one located near Tolna,
others near Watford City and Regent. We have applications for the
reconstruction of a number of other large spillways that have failed
during the heavy runoff of the last few years. The Commission has had
the usual trouble in securing experienced technical help, skilled and
common laborers.
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RECONSTRUCTION

Drainage or Irrigation

Another item in our appropriation is the reconstruction of drains or
irrigation. The Legislature appropriated $200,000 to continue this work,
which is largely located in the Red River of the North drainage basin,
and consists of construection and reconstruction of drains for carrying
off excess waters resulting from storms and floods. The work is being
done on a cooperative basis, the State Water Conservation Commission
furnishing 409 of the cost and the county or drainage district providing
the other 609,. The Soil Conservation Service has agreed to supply the
engineering and technical services required, without cost, to the drainage
districts. There are considerable funds appropriated for this purpose
that have not been used pending settlement of inter-county problems.
However, it is anticipated that they will be used, or under obligation
before the end of June, 1949.

Cooperative Surveys-Investigations

Three other items in the state appropriation for cooperative surveys
and investigations include topographic surveys, mapping division; hydro-
graphic surveys, surface water section; and underground water surveys.
Groundwater surveys are being conducted in cooperation with the Depart-
ment of the Interior, U. S. Geological Survey. Funds for conducting this
work are being matched on a fifty-fifty basis, and the field studies are
under the direct supervision of the various branches of the Geological
Survey.

GROUND WATER STUDIES

More than sixty different municipalities have i1equested aid from
the Water Commission to locate a sufficient supply of water for their
community needs, and have contributed a portion of the cost of this very
impoirtant work. The State Geologist, Dr. Wilson M. Laird, is cooperating
with the U. S. Geological Survey, repre:enting the State Water Conserva-
tion Commission, and is in actual charge of investigations, surveys and
drilling operations, the truck, and other equipment which has been pur-
chased by the Water Commission. The results have been quite successful
in most communities which have been reached, and the work is pro-
gressing as fast as possible. The Geological Survey is making a report
of each community explored and accumulating records which will be
available for future reference.

FLOOD CONTROL

Flood control is another important phase of the water development
plans for this state. This is a serious problem in the Red River valley
during the periods of excessive precipitation and has resulted in large
areas of crop land being flooded and damaged. The Corps of Engineers
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are cooperating with the State Water Commission in doing everything
possible to solve this problem. Also, the U. S. Soil Conservation Service
for the past three years has cooperated with the State Water Conserva-
tion Commission in the cleanout and construction of drainage ditches in
the Red River valley.

INTER-AGENCY COMMITTEE
A Missouri Basin Inter-Agency Committee was organized in 1945,
composed of a representative of the Corps of Army Engineers, the
Bureau of Reclamation, the Department of Agriculture, the Federal
Power Commission and the Department of Commerce. Also on this
committee aie five governors elected by the ten Governors of the Mis-
souri basin states. Governor Fred G. Aandahl is a member of this
committee, which meets monthly and through its efforts has coordinated
the work of all groups, both federal and state, in a united program for

the development of the waters of the Missouri basin.

The Missouri Basin Inter-Agency Committee has submitted for
consideration by Congress in making appiopriations a suggested six-year
program of construction for the whole Missouri basin. This program pro-
vides for construction work in North Dakota totaling $640,624,651 of
which $477,604.250 would be completed in the six-year program and
$261,010,746 afterwards. Under this plan the deferred work would be
largely on the Missouri-Souris and completion of the Buford-Trenton
projects.

TOPOGRAPHIC SURVEYS
Topographic surveys are being continued by the U. S. Geological
Survey crews in cooperation with the State Water Conservation Com-
mission along the area on which construction iz contemplated for the
Missouri-Souris project and the diversion of water from Garrison
reservoir.
STREAM FLOW MEASUREMENT
Stream flow measurements, o essential in planning dams and
reservoirs, are being continued by the U. S. Geological Survey in coopera-
tion with the State Water Conservation Commission.

REPAIR OF DAMS

The repair and reconstruction of several hundied small dams and
spillways constructed by various federal agencies during the drought is
becoming a serious problem to the state, counties and communities. It
is the policy of the State Water Conservation Commission to share in
the cost of these repairs with those being directly benefited, and the
State Game and Fizh Depaitment is cooperating and sharing in these
costs, where there are benefits to the propagation of fish and wildlife.

POTENTIAL IRRIGATION IN NORTH DAKOTA
With irrigation of a potential million acres in the Missouri-Souris
project, possibly 500,000 acres in central North Dakota from the Gar-
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rison reservoir, 70,000 or more acres in the Missouri river pumping
projects, 15,000 in the Heart river and Dickinson projects, and posszibly
about the same acreages on the Cannonball and Knife rivers, it seems
safe to predict that the total irrigated acreage in North Dakota will
aggregate ultimately more than 1,500,000 acies.

IRRIGATED LAND AREAS IN THE U. S.

A map of the United States shows by graphs the irrigated and non-
irrigated lands in each state. California leads with the largest irrigated
acreage. Montana has about 1,700,000 acres under irrigation. North
Dakota is next to the bottom of the list, but with the completion of the
Missouri river water development plans it will have one of the largest
irrigated areas. The total land irrigated in the United States is over
21,000,000 acres, involving an investment of $1,052,049,201, averaging
$34.36 per acre.

Lewis & Clark Irrigation District

This projeet comprises 5,000 acres of irrigated land, located near
Williston, North Dakota, and was developed by the North Dakota State
Water Conservation Commission with financial aid from the Rural
Rehabilitation Corporation, This project has been in successful opera-
tion since its completion in 1941. The land was eropped as soon as water
was available. It was first farmed under leascs but in 1945 sold to the
individual operators. There were more applicants to purchase this irri-
gated land from dry-land farmers in the area than could be supplied.

Fifty-two former dry-land farmers have purchased these irrigated
farms, averaging 115 acres each. Before irrigation, the average gross
income from the tract was $7,900. The 1945 gross income under irrigation
was $158,085 as shown by the project report, with steadily increasing
income since that time.

Buford-Trenton Irrigation District
This tract consists of 14,400 irrigable acres of Missouri river bottom
land in Williams County, Noxrth Dakota, a few miles west of Williston.
More than 8,000 acres has been prepared for irrigation. This land has
been divided into 80 farm units averaging from 110 to 130 acres each,
which experience has proved to be about ideal under irrigation.

Before irrigation, this tract of land produced a gross return of
$47,800. In 1945, with 5,200 acres irrigated and 3,370 acres still dry
farmed, it produced a gross return of $220,157, according to the records
of the project supervisor. The gross returns in 1947 were $397,5617.50,
or $51.71 per acre.

The average price for irrigated land on this project with small
sets of buildings is $100 per acre. There has been more demand
for these irrigated farms from dry-land farmers of that area than could
be supplied.
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The project was reconstructed by the Bureau of Reclamation in
cooperation with the Department of Agriculture, and is being enlarged
as fast as Congress provides funds.

NORTH DAKOTA IRRIGATION DEVELOPMENT

The graph showing North Dakota Progress of Irrigation Develop-
ment from 1889 pictures to the eye the gradual growth. Progress has
been steady, except for some years of heavy rainfall. The increase of
irrigation has been very rapid since the organization of the State Water
Conservation Commission in 1937. During this period, irrigation has
increased from about 17,000 acres to over 40,000 acres. The Missouri
river development plan now under construction will increase the irrigated
acreage to one and a half million acres, or more.

HEART RIVER UNIT—NORTH DAKOTA

Irrigation of 12,893 acres of land, with flood control, silt retention
and water for municipal use, will be provided by the Heart river reservoir,
west of Mandan.

Construction began in the spring of 1948 on the Heart Butte dam,
located up the river about sixty miles from Mandan. It is hoped to com-
plete this structure by the end of 1949. The reservoir, when filled to
capacity, will back up water about 21 miles, with storage capacity for
300,000 acre-feet;—225,000 acre-feet storage is for flood control and
25,000 acre-feet for silt retention, the balance for irrigation. All irri-
gation water will be pumped from the river, which will be provided by
releases from the Heart Butte reservoir.

Bids for Dickinson Dam

1t is planned to start construction work on the Dickinson dam on
the Heart river early in the spring of 1949. The reservoir will provide
water for the city of Dickinson and for irrigating about 1,000 acres by
pumping from the reservoir and from the river below the dam. Five bids
have been received and construction contract awarded.

Bureau of Reclamation engineers have charge of the construction of
the Heart river projects.

HYDROELECTRIC POWER

The Garrison dam hydro-electric generating plant is designed to
develop 400,000 kilowatts, or about three times the total amount of
electric power now generated in North Dakota. This abundance of low
cost power should eventually mean the electrification of most farms in
the state.

It will utilize a water resource that is now being wasted, and will
conserve a corresponding portion of the coal resources of the nation.
1t is predicted that this abundance of low cost power should bring new
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industries to the state. Inquiries received by the Water Commission
indicate that plans are already under way for the installation of plants
needed to process and market the additional farm products which will be
produced under irrigation.

SOIL PRODUCTIVITY

The experience of recent years in North Dakota, with more than
the normal rainfall, has proved conclusively the wonderful productivity
of the soils of North Dakota. Under irrigation, with water applied as
needed, the productivity can be doubled and in some cases trebled as
compared to dry land farming. The Yellowstone irrigation district, with
more than 20,000 acres in McKenzie county, North Dakota, produced in
1947 an average of $80.17 per acre, with some returns as high as $124
per acre. This is probably the best index as to what can be expected and
demonstrates the value of irrigation. With the use of soil conservation
methods, rotation of crops to build up the productivity of the soil, and
with needed water by irrigation, the yearly returns should bring added
prosperity to the state.

PROGRESS ON OTHER IRRIGATION UNITS

Missouri-Souris Units

Congress appropriated $285,000 for construction of a Missouri-Souris
diversion dam to be located in the Missouri river a few miles below Fort
Peck dam in Montana, and another appropriation of $700,000 for con-
struction and detailed surveys for location of canals and other structures
required to bring water across the northeastern corner of Montana to the
Missouri-Souris irrigation project in northwestern North Dakota. Offices
have been established by the Reclamation Bureau at Wolf Point, Montana,
and Minot, North Dakota, with district headquarters in Bismarck, North
Dakota.

Missouri River Pumping Projects

These include a number of irrigation units along both sides of the
Missouri river from the Garrison dam south to the state line. The Fort
Clark unit has been organized as an irrigation distriect. Detailed surveys
are completed for the irrigation of 1,882 acres. It is planned to complete
construction work and pump installation in 1949, if possible. This will
probably be the first of the irrigation pumping units to be construected
on the Missouri river, south of Garrison dam.

More than 47,000 acres may be irrigated by these projects, which
include the Underwood area; Hancock Flats, Oliver-Sanger unit, west of
Washburn; Painted Woods unit, south of Washburn; Wogansport unit,
north of Bismarck; Square Butte unit, north of Mandan; Manley unit,
northwest of Bismarck; Burnt Creek, northwest of Bismarck; Bismarck
unit, south of the city; Little Heart unit, southeast of Mandan; Horsehead
Flats unit, on Beaver Creek, west of Linton; Winona unit, northeast of
Winona; and the Fort Yates unit, south of Fort Yates.
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State Water Commission engineers and crews have been making
topographic surveys in the Underwood area this summer, preparatory to
irrigation when water is available from the Garrison reservoir. Necessary
surveys and plans and specifications for the other pumping units will
be completed as fast as possible.

Central North Dakota Served

Bureau of Reclamation engineers are exploring the possibilities of
diverting water from the Missouri-Souris project into the Sheyenne and
James river basins, by constructing a dam near the town of Velva to
supply the proposed Sheyenne reservoir. Water from this reservoir will
be used to restore Devils Lake and Stump Lake. All return flows will be
diverted to the Sheyenne river and stored by the Baldhill reservoir for
use in the Red River valley. This plan provides for a reservoir in the
Sheyenne river. with provision for diversion of the waters as needed,
either into Devils Lake, down the river, and with a diversion canal which
will permit surplus waters to be 1un into the James river to be caught by
the Jamestown dam and reservoir.

Garrison Reservoir Diversion

Plans of the Corps of Engineers provide for a pumping station from
the Garrison reservoir near Mercer to raise the water 50 feet over the
divide near McClusky. From the high point, the water will flow north
into the valley south of Minot for irrigation purposes, and flow east into
the Fessenden, New Rockford and Carrington areas to irrigate approxi-
mately 880,000 acres. This will also permit the development of electric
power and the channeling of water into Devils Lake.

Yellowstone Pumping Irrigation District

This project in western McKenzie County, North Dakota, was origin-
ally planned as an extension of the Sidney pumping project in Montana,
which derives its water from the Yellowstone river. North Dakota Water
Commission engineers made detailed surveys and estimates. Due to the
war, increased costs and shortage of needed materials, construetion work
was stopped before it reached the North Dakota state line. Plans are
now under way to develop this project under the supervision of Bureau
of Reclamation engineers as soon as it can be reached on their program
for construction.

Devils Lake

Restoration of the waters of Devils Lake to an elevatien of 1,420
feet above sea level is a part of the plans now under consideration by the
Corps of Engineers and the Bureau of Reclamation by diversion of waters
of the Missouri river.

Recent reports of engineers of the Bureau are that by speeding up
the construction of canals and necessary diversion works, it is hoped to
get water to Devils Lake several years earlier than first anticipated.
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The water surface of Devils Lake has receded since the earliest year
of record, 1867. At that time the lake covered an area of 142 square
miles and had an elevation of 1,438.9 feet above sea level. The map in this
report shows the shore line in 1882, at which time the water area covered
approximately 120 square miles and the elevation of the water surface
was 1,434. The shore line in 1928 covered an area of about 35 square miles
and showed an elevation of 1,413.4 feet. The lowest elevation recorded
reached 1,400.9 feet in 1941, with an area of about 4% square miles.
During recent heavy precipitation years the lake waters have risen to
1,404 feet, where the level has been almost stationary.

Average Wheat Yields

A North Dakota Agricultural College bulletin, showing average
wheat yields for the past 85 years in North Dakota, by Dean H. L.
Walster, Chief of the Extension Service, gives much valuable information.
Included in this report is a graph showing by counties, the years on
which wheat yields were 15 bushels to the acre, or more. There is also
a reproduction of a map of North Dakota with the average wheat yields
given for each county for the 35 years. Both reports indicate the need
of more moisture in North Dakota.

Wheat Yields Under Irrigation

A report of average wheat yields per acre under irrigation, prepared
by Axel Persson, Project Manager of the Lower Yellowstone Irrigation
project, shows 20,000 acres in McKenzie County, North Dakota, with a
20 year average wheat yield of 238.31 bushels per acre. Broken down, it
shows the wheat yield for eight drought years in the thirties to average
18.6 bushels to the acre, and during the twelve wet seasons the yield
averaged 26.45 bushels to the acre. The highest average yield of wheat
on the project was in 1942, 31.9 bushels to the acre, on a total of more
than 6,000 acres. Average wheat yields, as well as on other grains, have
been gradually increasing on this project.

LOWER YELLOWSTONE IRRIGATION PROJECT
(In North Dakota and Montana.)

About the best index as to what may reasonably be expected in
returns from irrigated lands in North Dakota are the results obtained
under irrigation on the Lower Yellowstone irrigation project, which has
been in operation for 40 years. Twenty thousand acres are in McKenzie
County, North Dakota, with 38,000 acres in Montana.

The report of the Project Manager shows an average return per
acre of $80.19 during the 1947 season on irrigated lands. The sugar
beet crop of 15,273 acres shows an average return of $126.34 per acre.
For the five previous years, the average returns per acre were in excess
of $65.
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Raising Fruit Under Irrigation for a Balamced Diet

Millions of dollars are being paid out annually in North Dakota for
the fruit juices needed to provide a healthy balanced diet. Nutritionists
state that a minimum of at least two servings of fruit per day should
be consumed by every individual in order to be healthy and save doctor
bills. A survey made in western North Dakota shows that people both
in towns and on the farms are consuming considerably less than this
minimum requirement.

Visitors on the Lower Yellowstone Irrigation District have been
amazed at the apples, crabapples, pears, cherries, plums, raspberries
and strawberries being produced, indicating that with water this area
can produce most of the fruit juices which should be included in a bal-
anced diet. A few small irrigated acres in different communities are
producing strawberries, raspberries and small fruits which for several
years past have yielded more than a thousand dollars per acre.

All of which indicates that with the coming of irrigation that garden-
ers trained in the raising of hardy fruits can produce most of the fruit
juices required for the residents of the state, thus saving millions of
dollars which goes to other fruit-raising areas together with heavy
transportation charges. Harry Graves, Extension Horticulturist, states,
“You can grow fruit in North Dakota.” George Will, who with his father
have been nurserymen at Bismarck for more than sixty years, confirm
this statement. Pioneer fruit raisers are showing remarkable samples
of fruit raised, at the different fairs in the state.

£y i g

Hebron Dam Spillway Washout
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MISSOURI-SOURIS PROJECT
The Missouri-Souris project is desigped to divert water into the
Missouri Canal from the Missouri river below Fort Peck by means of
the Missouri River Diversion Dam, and by a system of reservoirs and
canals utilize that water for irrigation in eastern Montana and the
northern portion of North Dakota.

This project in Montana includes a total of 166,600 acres in ten
separate units in the eastern pait of the state, of which 121,000 acres
will be served by the Missouri Canal diverting water from the Missouri
river with several pumping lifts and relifts from the canal. The main,
or Missouri Canal, with a capacity of 7,500 cfs. will also be used as a
supply canal for Medicine Lake Reseivoir, which will be formed by the
construction of a dam on Big Muddy Creek and will have a gross capacity
of 5,200,000 acre-feet or a live storage capacity of 1,700,000 acre-feet.

It will be used as a regulating reservoir for the Missouri-Souris
project in North Dakota, and the storage provided will take up the heavy
demand during the irrigation season and allow the use of a smaller Mis-
souri Canal. The other 45,600 acres in Montana will be supplied by
pumping and diversion from Medicine Lake Reservoir.

This project in North Dakota includes a total irrigable area of
1,108,500 acres, of which 1,000,000 acres is in the Crosby-Mohall area,
55,500 acres in the New Rockford area, 22,000 acres in the Jamestown
area, and 31,000 acres in the Oakes area. These lands will be furnished
water by the Grenora pumping plant with a lift of 90 to 103 feet from
Medicine Lake Reservoir to the Souris canal.

The Souris canal, with an initial capacity of 12,000 second-feet will
carry water to the Crosby-Mohall area. The water will drop through
the Crosby and Des Lacs power plants, generating energy which will be
utilized at the Grenora pumping plant. A by-pass from the Souris canal
will deliver water into the Crosby Reservoir, which will store water for
peak irrigation demands and assist in generating power at the Des Laces
power plant.

Return flows from the Crosby-Mohall area are to be diverted into the
Sheyenne river. The Sheyenne dam will form a reservoir from which
water is to be diverted to restore Devils Lake and supply water for muni-
cipal use in the Red River valley. The New Rockford area will be
supplied by pumping from the south bank of the Sheyenne Reservoir.
Water is also to be diverted from the right abutment of the Sheyenne
dam into the James river valley to serve the Jamestown and Qakes areas.
These flows will be regulated by the Jamestown reservoir formed by a
dam on the James river located approximately two miles above James-
town, North Dakota. Water will be diverted from the reservoir by canal
and “pump lift” to irrigate the Jamestown sub unit. The dam will also
be used for flood control.
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HEART RIVER PROJECT
North Dakota

Heart River Project, located in southwest North Dakota, involves
construction of two reservoirs and a system of pumping plants and
canals, Irrigation will be provided for approximately 14,000 acres.
Flood control, silt control and municipal water supply will be additional
benefits.

Heart Butte Reservoir of the Heart River Unit about 60 miles above
the mouth of the Heart River at Bismarck and Mandan, will store water
for irrigation of 13,100 acres of land. The dam will be an earthfill struc-
ture with a height of 124 feet above the stream bed and a crest length of
1,850 feet. It will have a total storage capacity of 428,000 acre-feet, of
which 6,800 acie-feet is for dead silt storage, 63,200 acre-feet is for
active irrigation storage and 358,000 acre-feet is for flood storage.

Irrigation of the lands below Heart Butte Dam will be accomplished
by lifting water from the river channel into the separate tracts of land
by means of 49 pumping plants, ranging in size fiom 3 to 50 cubic feet
per second capacity. A system of canals and laterals will deliver water
to the land to be irrigated. Several relift pumping stations are also
included in the plan of development.

Dickinson Unit

Dickinson Reservoir, one and a half miles above the town of Dickin-
son, will be constructed to provide water for municipal use and for irri-
gation of 915 acres of land. It will have a total storage capacity of
16,500 acre-feet, including 3,000 acre-feet for silt storage, 4,000 acre-feet
for active irrigation and municipal water storage, and 9,600 acie-feet for
flood water storage. The dam will be of the earthfill type with a height
of 45 feet above the river bed and a crest length of 1,600 feet. Land
to be irrigated consists of small parcels which will be served by seven
pumping plants.

CANNONBALL RIVER BASIN PROJECT
North Dakota

The Cannonball Project consists of Cannonball and Thunderhawk
dams, with facilities for the irrigation of 17,750 acres of land. The
Cannonball Reservoir site in southwestern North Dakota lies approximate-
ly 30 miles above the junction of the Cedar and Cannonball rivers. The
reservoir will have a capacity of 193,000 acre-feet and provide 40,000 acre
feet of storage for the irrigation of approximately 9,710 acres, with
6,000 acre-feet for silt retention and 148,000 acre-feet of flood control
storage. The dam will be an eaith fill structure 113 feet high and
approximately 8,000 feet long with about 1,500 feet being relatively low
embankment. Start of construction is programmed for May 1949.
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The Thunderhawk Reservoir site, located on Cedar Creek, a tributary
of the Cannonball river, is approximately nine miles north of the state
line and 25 miles south of the town of Elgin. The proposed dam will
be an earthfill structure 62 feet in height and 2,400 feet in length. The
reservoir will have a capacity of 30,000 acre-feet and will provide water
for the irrigation of approximately 8,000 acres of new lands below the
reservoir.

BALDHILL DAM

Projects now under construction by the Corps of Engineers in North
Dakota include Baldhill dam on the Sheyenne river, located about nine
miles above Valley City. Under present plans, construction will be
completed during 1949 in order to provide storage for 1950 flood waters.

The reservoir is being constructed for storage, regulation and
control of flood waters to be made available for municipal purposes
for the cities of Valley City, West Fargo, Fargo and Moorhead and
Grand Forks and East Grand Forks.

The dam will be 47 feet high and about 2,000 feet long, with four
large submersible gates to regulate the water level. It will be of rolled
earth-fill construction, with the reservoir side riprapped with rock to
prevent damage by wave action. It will back water up 42 miles. Maxi-
mum width of the reservoir will be only six-tenths of a mile. The surface
area of the normal pool will be 5,430 acres, or somewhat more than eight
sections, with a maximum capacity of 66,000 acre feet.

HOMME DAM

The Corps of Army Engineers commenced construction work during
1948 on the Homme dam on the Park river, located about three miles
west of the city of Park River. It is estimated that this dam will be -
completed and ready for storage of water by 1950.

The reservoir will store and control water to be used for municipal
purposes by the cities of Park River and Grafton.

The dam will be 40 feet high and the reservoir will have a capacity
of 50,000 acre feet of water.

The Homme dam will be of considerable value to local residents as
a recreation center for fishing, bathing and boating.

COOPERATING AGENCIES

State and national departments and agencies with which the work
of the State Water Conservation Commission is coordinated have con-
tributed their own statement of work accomplished, which in most cases
had to be condensed to bring the total within the number of pages




52 REPORT OF N. D. WATER CONSERVATION COMMISSION




STATE OF NORTH DAKOTA 53

authorized for this report. On first glance it may appear to the reader
that there is an over-lapping but on further study it will be found that
each department or agency has performed its particular part of the
work which when coordinated with the others covers all the phases of the
planning, surveying, mapping, specifications, weather and stream-flow
records required for estimates, and details which make up the complete
and detailed plans. This Commission is deeply indebted to the different
cooperating agencies for their very fine cooperation.

CONGRESSIONAL APPROPRIATIONS FOR 1948-49

Cannonball dam, near Elgin $ 680,000
Heart Butte dam, between Glen Ullin and Elgin ............ 1,893,850

Dickinson dam 412,300
Missouri-Souris surveys in North Dakota, about ............ 600,000
N. Dak. pumping units along Missouri river .................. 42,500
Garrison Rescrvoir diversion studies ......coceocoorneeiecas 54,600
Little Missouri investigations 10,500
Transmission lines on Heart river 277,500

Same Williston to Garrison 926,000
Power investigations .......ccoccoeieeenees 31,000
Power operation and maintenance 42,500
Fort Clark substation near Stanton 25,000

Total ... $4,995,750

By 1954 power will probably be available at Garrison dam and a
good start made on construction of the transmission lines to carry power
to various centers in North Dakota, at reasonable cost.

PROPOSED DAMS AND RESERVOIRS
With Approximate Figures

Capacity Height of
Name Stream acre-feet dam (ft.)
Heart Butte Heart river 428,000 124
Dickinson Heart iiver 25,700 49
Cannonball Cannonball river 200,000 125
Thunderhawk Cedar creek Not determined
Broncho Knife river Not determined
Crosby Souris Canal 332,000 30
Des Lacs Des Lacs river Not determined 30
Velva Souris river Diversion dam
Sheyenne Sheyenne river 560,000 95
Jamestown James river Not determined 92
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PROPOSED IRRIGATED PROJECTS

Name of Unit

Heart river _.. I 14,100
Cannonball and Cedar rivers 17,754

Knife river ... . . _ . ___.
Little Missouri

Approx. acres

--.Not def.;ermined

General Location
Extending 100 miles west of Mandan
SW North Dakota——Solen to Elgin and
to Thunderhawk dam on Cedar river
Western N, Dak.—Beulah-Hazen-Stanton
I:E;reliminary Studies and Investigations

Hancock Flats . 5,400 0 miles NW of Washburn
Fort Clark ... . ________. . _ 2,140 40 miles NW of Mandan
Oliver-Sanger . _ . ._.___ 8,690 30 miles N of Mandan
Painted Woods ...... .. ... 4,300 30 miles N of Bismarck
Manley . ——— e — 1,200 15 miles N of Mandan
Wogansport ............ R 1,750 12 miles N of Bismarck
Square Butte .. 2,040 8 miles N of Mandan
Burnt Creek . 1,310 5 miles N of Bismarck
Bismarek ... 8,500 AdJommg Bismarck on south
Horsehcad Flats ... .. .. 6,450 50 miles S of Bismarck
Winona oo o 4,540 65 miles S of Bismarck
Missouri-Souris ... . ... 1,000,000 Crosby-Minot area
New Rockford .. 55,500 New Rockford arca
Jamestown ___.. 22,000 Jamestown area
Oakes ... 31,000 On James river near Oakes
PROPOSED POWER TRANSMISSION LINES

From To Voltage
Williston Garrison 115,000
Bismarck Heart river subunit ... 69,000
Minot Garrison 115,000
Garrison Bismarck 115,000
‘Washburn Turtle Lake ...... 69,000
Bismarck Dawson 69,000
Bismarck Jamestown 230,000
Jamestown: ..o Fargo 115,000
Buffalo Absaraka 69,000
Bismarck Mobridge 230,000
Williston Medicine Lake ......coooeooeeooneeee 115,000
Minot Grand Forks 115,000
Devils Lake ....cocoooooooveeeeen Carrington 115,000
Carrington Oakes 115,000
QOakes Lisbon: 69,000
Devils Lake oo Grand Forks .......ooooiiiiiieeee. 69,000
Garrison Bismarck #1 230,000
Jamestown Fargo 230,000
Minot Des Lacs 115,000
Grand Forks .........ccoeoeeeeeeee. Fargo 115,000
Minot Garrison #2 115,000
Weaver Cando 69,000
Des Lacs oo Bowbells-Rugby ..oeooeeeeeeeceeeeee 69,000
Souris Tap Line ... N. of Newburg 69,000
Overly Tap Line 69,000
Minot Carrington 69,000
Oakes Wahpeton 69,000
Beulah Heart River ... 69,000
Belfield Richardton 69,000
‘Wahpeton Fergus Falls 69,000
Fargo Fergus Falls 230,000
Garrison Bismarck #2 230,000
Bismarck Jamestown #2 230,000
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NORTH DAKOTA RURAL REHABILITATION CORPORATION

Since 1937, when the State Water Conservation Commission was
organized, the North Dakota Rural Rehabilitation Corporation, under
‘the management of Supreme Justice A. M. Christianson and his staff,
‘has loaned the greater portion of funds used in the construction of the
‘Lewis & Clark, the Sioux and the Giantier irrigation projects in McKenzie
‘County, and in constructing and enlarging the intake for the Yellowstone
Pumping Irrigation project. At a time when financing was difficult,
‘the aid from this source enabled the Commission to demonstrate the
value of irrigation in this area, and to show the increased returns from
irrigated lands as compared to dry land farming.

NATIONAL RIVERS AND HARBORS CONGRESS

This organization acts in an advisory ecapacity to Congress. Its
engineers have recommended Congiessional appropriations on several
of the projeects in North Dakota. It promotes the sound and orderly
-development of our national water and land resources, a nationwide non-
‘partisan, non-profit organization. It assists local and sectional organiza-
tions, on matters pertaining to river and harbor development, flood
control, irrigation and reclamation, soil and water conservation and
related subjects. Its membership is nation-wide.

FLOOD CONTROL PROJECTS

Mandan

Mandan has suffered great losses from floods of the Heart river.
The Corps of Engineers studied the action of two floods and devised
plans for protecting the city. Congress appropriated $334,000 for this
‘work, on which construction is planned in 1949.

Mott
The town of Mott has had serious flood damage fiom the spring
run-off of the Cannonball river, especially during the March floods of
1943. The engineers are studying plans for the protection of property
and for preventing recurience of this damage in future years.

Lewis and Clark

The Missouri river levee that protects the Lewis & Clark bridge and
the Lewis & Clark Irrigation District is being undermined on the lower
end, and if allowed to continue, may eventually destroy a large portion
of the revetment work. The district engineers’ office has this work under
‘their jurisdiction and aie proceeding with plans to have the repair work
done before the next spring run-off.

Knife River

On the recommendation of the Corps of Engineers Congress appro-
priated for construction of flood control works near Beulah the sum of
$87,000. and near Hazen, $35,500. to prevent further flood damage to
these towns.
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NORTH DAKOTA RECLAMATION ASSOCIATION

This Organization has had active representation in all of the meetings
of importance dealing with the water problems of North Dakota. It
has directors in every county and a membership of about 800 all active
in the development of irrigation, water and power. It has sent repre-
sentatives to Washington, D. C. who have appeared before Congressional
committees when Missouri river diversion and irrigation appropriations
were under consideration. It is active in conducting an educational
campaign to bring to the citizens a realization of the value and need of
irrigation as a stabilizing factor in agriculture and stockraising, and as
a sure source of feed in years of drought. It aids in the organization of
irrigation distriets,

It is a member of the National Reclamation Association of which
its State Director, Harry E. Polk of Williston, is national president for
1947-9. It favors an expanding program of irrigation, reclamation and
water conservation for this and other states of the Missouri river basin.
Oscar Lunseth of Grand Forks was President for 1947-8 and Roy Young
of Mandan for 1948-9. J. I. Rovig of Mandan has been its Secretary
since organization. The 1948 annual meeting was held at Dickinson on
Dec. 3-4.

MISSOURI-SOURIS PROJECTS ASSOCIATION

A. R. Weinhandl, Minot, was named President, succeeding Halvor L.
Halvorson. Its board membership was increased to include Montana
representatives along the line of the proposed development. Resolutions
urged Congress to provide a repayment period for irrigation construction
of “not less than 67 years” instead of the 50 year repayment term now
in effect. Committees on legislation, education and finance were ap-
pointed. Its purpose is to forward the construction of the project as
rapidly as feasable.

RED RIVER VALLEY DRAINAGE

Of the $200,000. appropriated for drainage work or irrigation by
the 1947 legislature, 7569% was allocated by the State Water Conservation
Commission to counties in the Red River valley on the basis of flood
damage in the respective counties as reported by the U. S. Statistician,
as follows:

Acreage % of

County Damaged Acreage Allocated
Cass ..o 112,000 11 $ 26,000.00
Dickey ... 82,000 ) 7,500.00
Grand Forks .. 41,000 4 6,000.00
LaMoure 40,000 4 6,000.00
Pembina ... 112,000 11 16,500.00
Ransom 50,000 5 7,500.00
Richland .......... 272,000 26 39,000.00
Sargent ..o 82,000 8 12,000.00
Traill 50,000 5 7,500.00
Walsh 82,000 8 12,000.00

Total allocated ......oocooermee L $150,000.00
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SIOUX IRRIGATION DISTRICT CANAL REPAIR

The main canal of the Sioux Irrigation District, in McKenzie County,
North Dakota, was undermined by the action of the Yellowstone river
waters, thus preventing the district fiom furnishing water from its
pumping station to the irrigated acre:. The State Water Conservation
Commission purchased 210 additional linear feet of used 28 inch flanged
dredge pipe from the Fort Peck project for $997.50, and paid $247.67
for tiucking same to the Sioux Irrigation District; $481.00 for tractor,
dozer and scraper work installing same, and miscellaneous materials,
labor and engineer supervision, making a total of $2,026.28, including
some reinforcing of the river bank by junk metal.

BURLINGTON IRRIGATION PROJECT

During the drought years of the thirties, the United States acquired a
tract of land near the town of Burlington, in Ward County, North Dakota,
which was divided into small tracts with small sets of buildings, and
cultivated acreages provided with irrigation water from reservoirs in
the Des Lacs river, and the tracts were used to help rehabilitate small
families made destitute by the drought.

In 1947, these tracts were deeded to the State of North Dakota by
the Secretary of Agriculture, including the reservoirs and lands adjacent,
with the irrigation system. It was planned to use these tracts for the
rehabilitation of returned soldiers of the World War who were released
from the Veterans Hospital at Minot. Inspection disclosed the need of
repairs on the dam and iirigation construction works, and the State
Water Conservation Commission made an allocation of $2,500 for that
purpose. But the press of other work and the shortage of engineers made
it necessary to postpone making required repairs until next spring,
when it is hoped to put the iirigation works in workable shape.

Proposed Grenora, N. D. Pumping Plant
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UNITED STATES DEPARTMENT OF THE INTERIOR
Geological Survey
WATER RESOURCES BRANCH
Surface Water Division

A state-wide stream gaging program is carried on by the Surface
Water Division of the U. S. Geological Survey in order to obtain accurate
records of stream flow in North Dakota. This work consists of obtaining
daily and continuous river stages and actually measuring the amount of
water that flows past a gaging station. From these data are computed
daily flow, peak stage, pcak discharge, minimum stage and minimum
discharge. Monthly and annual summaries are compiled for publication.
During the past two years this agency has operated twenty-two such
stream-gaging stations in cooperation with the State Water Conserva-
tion Commission on a 50-50 basis with Federal and State funds. Forty-
four additional stations are operated in cooperation with the U. S. Fish
and Wildlife Service, Bureau of Reclamation, U. S. Department of State,
and Corps of Engineers, U. S. Army. The complete records of stream
flow thus obtained have been made available to the State Water Conser-
vation Commission for its reports. Current provisional records are always
available for immediate use by State agencies for any studies of flowing
water.

These records are being used extensively by State and Federal agen-
cies in the design, construction, operation, and evaluation of projects and
structures pertaining to flood control, iirigation, power, municipal and
industrial water supply, wildlife propagation, control of strecam pollu-
tion, highway and bridge design, recreation, and other water problems.
The Missouri River Development Program and Red River Improvement
Program, which are inter-related and coordinated with the work of the
Water Conservation Commission will divert, reroute, store, and return
water to many streams throughout the state. Accurate records of flow
are essential to the sound utilization of this water. Since the strength of
stream flow data lies in long-term records collected without interruption,
the program for the next biennium looks toward the operation of
existing gaging stations and the establishment of new ones where needed
for the purposes mentioned above,
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MISSOURI RIVER NEAR WILLISTON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in

Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945

October ... 654,800 27,600 17,000 21,090 1,297,000

November .. 614,600 36,100 17,200 20,490 1,219,000

D b 799,160 51,000 8,960 25,780 1,585,000

January ... 489,200 19,700 10,100 15,780 970,300

11,500 5,260 7,439 413,200

50,600 5,680 21,460 1,320,000

13,500 7,590 9,371 557,600

18,800 7,810 13,550 833,200

68,600 21,800 41,940 2,495,000

63,300 20,200 35,660 2,193,000

20,500 16,000 18,220 00

30,200 18,800 25,070 1,492,000

Water year 1944-46 _..| 7,812,280 | 68,600 | 5,260 | 21,400 | 15,500,000

MISSOURI RIVER NEAR WILLISTON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
756,200 | 27,300 15,500 24,390 1,500,000
389,100 ' 17,000 6,800 12,970 771,800
182,010 | 11,200 2,000 5,871 361,000
January 252,650 | 10,600 6,700 8,150 501,100
February . 198,200 | 12,200 5,200 7,079 393,100
March 521,200 | 29,800 11,400 16,810 1,034,000
April _ 346,610 | 16,600 8,850 11,550 ,600
May .. 526,400 | 21,000 14,100 16,980 1,044,000
June _ { 1,119,100 | 52,200 24,400 37,300 2,220,000
July _ - 807,800 | 40,600 13,400 26,060 1,602,000
August 643,700 | 25,000 10,300 20,760 1,277,000
September 758,100 | 36,600 | 22:400 | 25,270 1,504,000
|
Water Year 1945-46 ... 6,501,070 | 52,200 2,000 17,810 12,900,000
MISSOURI RIVER NEAR ELBOWOODS, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second ] Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945
October 692,700 29,500 18,500 22,350 1,374,000
November 603,700 23,600 10,600 20,120 1,197,000
December - 813,740 66,100 6,000 26,250 1,614,000
January .. 522,900 24,600 6,200 16,870 1,037,000
February 257,900 14,300 6,600 9,211 §11,500
March 837,700 71,000 6,400 27,020 1,662,000
April 345,870 23,200 8,390 11,530 686,000
May 429,450 19,700 8,180 13,850 851,800
June 1,220,100 69,400 18,800 40,670 2,420,000
July __. 1,119,100 64,400 23,900 36,100 2,220,000
August __ — .| 574,200 21,800 16,200 18,520 1,139,000
Sep ). . 754,300 30,400 17,300 25,140 1,496,000
| | |
Water Year 1944-45 ... | 8,171,660 71,000 | 6,000 { 22,390 ! 16,210,000
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MISSOURI RIVER NEAR ELBOWOODS, N. D.
Stream-Flow Information
(Addition to Supplement ‘B> of the Fourth Biennial Report.)

Second | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946
October ... 759,900 26,200 17,600 24,510 1,507,000
November 372,210 17,200 4,310 12,410 738,300
December « 189,990 10,000 3,800 6,129 376,800
January . 252,270 9,000 5,600 8,138 500,400
February 194,300 9,300 5,000 6,939 385,400
March .. 584,100 43,400 10,200 18,840 1,159,000
April 374,000 15,800 10,400 12,470 41,800
May 529,000 21,400 14,200 17,060 1,049,000
June 1,144,500 55,600 21,600 38,150 2,270,000
July 874,300 40,200 15,200 28,200 1,734,000
August _____ 631,300 25,400 11,200 20,360 1,252,000
D - 748,000 38,500 22 930 24,930 1,484,000
Water Year 1945-46 ____| 6,653,870 | 55,600 3,800 18,230 13,200,000
MISSOURI RIVER AT BISMARCK, N. D.
Stream-Flow Information
(Addition to Supplement “B* of the Fourth Biennial Report.)
Second | T | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feect
1944-1945 |
Octob 704,900 28,300 19,400 22,740 1,398,000
November 643,100 265,100 17,900 21,440 1,216,000
D b 498,000 21,600 ,40 16,060 987,800
January 479,800 21,600 8,700 15,480 951,700
February 344,040 20,200 7,900 12,290 682,400
March 1,016,520 78,000 7,500 32,790 2,016,000
April . 80,320 23,200 9,020 12,680 54,400
May 440,550 20,200 9,090 ,21 873,800
June 1,161,200 71,300 18,300 38,710 2,303,000
July . 1,228 000 70,600 26,000 39,610 ,436,000
August .. 580,000 24,300 15,900 18,710 1,150,000
September __ 733,000 31,300 16,400 24,430 1,454,000
Water Year 1944-45 ... 8,209,430 78,000 7,500 22,490 16,280,000
MISSOURI RIVER AT BISMARCK, N. D.
Stream-Flow Information
(Addition to Supplement “B’ of the Fourth Biennial Report.)
Second | | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 |
October 783,700 27,700 | 22,600 25,280 1,554,000
November 370,500 21,700 5,200 12,350 4,900
D b 188,950 9,200 3,200 6,095 374,800
200,000 + 17,500 3,600 6,452 396,700
185,100 9,700 5,500 6,611 367,100
664,700 57,000 10,200 21,440 1,318,000
368,900 14,500 10,700 12,300 31,700
512,700 20,500 14,000 16,540 1,017,000
1,112,000 56,100 17,500 37,070 2,206,000
19,600 47,000 16,300 29,660 1,824,000
619,800 25,800 11,000 19,990 1,229,000
D 774,400 37,900 22,300 | 25,810 1,636,000
Water Year 1945-46 .. 6,700,350 57,000 3,200 18,360 13,290,000




STATE OF NORTH DAKOTA

67

LITTLE MUDDY NEAR WILLISTON, N. D.

Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | | Run-offin

Month Foot Days | Maximum | Minimum Mean | Acre-Feet

1945-1946
October . _. .
November .
D )
January ..

February
March
April 1
May _
June _

July -
August
September .
The veriod ... ... _ [ N S (R 6,460
LITTLE MISSOURI RIVER AT MARMARTH, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | Run-off in
Month Foot Days | Maximum | Minimum Mean T Acre-Feet
1944-1945
October . 1,063 65 26 34.3 2,110
November 1,422 137 2 47.4 2,820
D b 31 1 1 1.0 60
January . 31 1 1 1.0 60
February 623 100 1 22.2 1,240
March 71,054 9,320 3 2,292 140,900
April 7,279 600 83 242 14,440
May . 3,396 367 44 110 6,730
June .. 8,196 1,030 69 2738 16,260
July . 2,034 490 10 65.6 4,030
August 2,197 351 10 70.7 4,350
Septemb 3,021 393 12 101 5,990
Water year 1944-45 ____ 100,347 9,320 1 275 198,990
LITTLE MISSOURI AT MARMARTH, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second 1 i Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946 '
Octob 1,089 92 18 35.1 2,160
November oo 408 21 9 13.6 809
December ... 156 10 1 5.0 309
278 25 1 9.0 551
1,222 300 1 43.6 2,420
9,339 728 144 301 18,520
4,804 650 3 160 9,530
16,470 3,640 23 531 32,670
41,176 5,020 227 1,373 ,670
7,984 2,000 20 258 15,840
1,011 180 2 82.6 2,010
3,736 532 8 126 7,410
Water year 1945-46 _ .| 87,673 5,020 1 240 173,900
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LITTLE MISSOURI RIVER AT MEDORA, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

[~ Second | [T T Runeoffm
_Month | FootDays |Maximum | Minimum | Mean Acre-Feet
1945-1946 | | |
October ... R 1,633 | 250 25 52.7 3,240
November . .. . ... 517 28 7 17.2 1,030
December . . . . . 193 12 2 6.2 383
January . ... R 277 25 0 8.9 549
February . 317 150 0 11.3 629
March 11,791 700 159 380 23,390
April 6,944 910 46 231 13,770
May 15,172 3,570 48 4189 30,090
June __. 46,910 5,650 270 1,564 93,040
July ... 10,073 1,170 67 25 19,980
August .. R, 1,252 142 8 40.4 2,480
September _.____ I 4,316 540 8 144 8,560
] ) T
Water year 1045-46 ... |_ 99,395 [ 5560 | __ o | _ 272 | 197100
LITTLE MISSOURI RIVER AT WATFORD CITY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
0 [ Second | 1 | T T Run-offin
Month. | _FootDays |Maximum !Minimum | Mean Acre-Feet
1944-1945 |
October ... . ... 2,167 115 40 69.9 4,300
Novemt . 4,420 608 | 10 147 8,770
December ___... . ... 161 | 10 | 1 5.2 319
January .. .. oeeen | e [ —— S
February ... 4,610 1,000 . 165 9,140
March 155,350 17,300 ! 20 5,011 . 308,100
April ... ... e 18,756 2,280 | 211 625 37,200
May .. . A 5,257 544 ! 94 170 10,430
June e 17,274 2,175 | 168 576 34,260
July e 4,324 357 | 68 139 8,580
August _ e e 3.071 267 ! 20 99.1 6,090
September .. .. _ 3,301 37¢ | 24 110 6,550
| | I ]
Water year 1944-45 | 218,691 | 17,300 | 599 433,739
LITTLE MISSOURI NEAR WATFORD CITY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
7 { _Second ! | [ Run-offin
Month |_Foot Days | Maximum | Minimum | Mean | Acre-Feet
1945-1946 |
October ——— 2,797 306 | 36 90.2 5,550
November 409 30 | 5 13.6 811
December 62 - 2.0 123
January .. i< — 2.5 151
February 7,883 3,000 | 282 15,640
March - 15,391 1,500 | 223 496 30,530
" 8,612 895 | 79 284 16,880
8,510 3,040 | 58 | 275 16,880
_ 49,488 4,640 | 37T | 1,650 98,160
- 15,753 1,240 | 115 | 8 31,250
U 2,104 122 | 14 67.9 4,170
Septemb 4,576 377 | 8 153 9,080
|
Water year 1945-46 __.__. 115,561 4,640 | .. | 317 229,200
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LITTLE BEAVER CREEK NEAR MARMARTH, N. D.
Stream-Flow Information
(Addition to Supplement “B”’ of the Fourth Biennial Report.)
] Second Run-off in
Month ° | Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
October 120.3 8.8 2.8 8.88 239
N b 240.4 19 1.0 8.01 4717
D b 15.9 1.0 2 b1 32
January 3.1 1 .1 .10 6.1
February 1,342.6 500 1 48.0 2,660
12,845.4 2,100 2 414 25,480
85 14 28.0 1,670
715.2 297 8.0 23.0 1,420
1,751.8 560 8.8 58.4 3,470
1549 8.8 2.2 5.00 307
7.5 1.4 0 24 15
38.8 4.9 0 1.29 ki
18,075.9 2,100 0 49.5 35,853.1
LITTLE BEAVER CREEK NEAR MARMARTH, N. D.
Stream-Flow Information
(Addition to Supplement “B* of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October ... 133.4 11 2.0 4.30 265
ovemb 110.6 8.0 2,3 3.69 219
December 31 0 1.0 61
Janvary . 21 2 0 K 42
February 319 150 0 11.4 633
March . 1,033 100 10 33.3 2,050
April _. 145.8 8.8 3.2 4.86 289
May _ 246.1 67 1.5 7.94 488
June 2,816.3 795 1.7 93.9 5,590
July _.. 4,678.0 1,840 1.3 151 9,280
August _ 106.6 38 0 3.44 211
September 1256.9 31 1 4.20 250
I | |
Water year 1945-46 _______ 9,766.7 | 1,840 | 0 26.8 | 19,380
KNIFE RIVER NEAR GOLDEN VALLEY, N. D.
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
Octob 359 19 10 11.6 712
Novemb 928 95 8 30.9 1,840
D b 275 10 | 5 8.9 545
January ... 231 10 3 7.5 458
February 87 100 3 17.4 966
March 42,195 7,000 3 1,361 83,690
April _ 2,588 170 40 86.3 ,130
May . 1,144 300 23 36.9 2,270
June . 6,166 1,760 21 206 12,230
July . 542 32 13 17.6 080
August 385.7 27 7.8 12.4 765
Septemb 210.4 8.0 6.0 7.01 417
Water year 1944-45 _______ 55,511.1 7,000 3 152 110,103
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KNIFE RIVER NEAR GOLDEN VALLEY, N. D.
Stream-Flow Information
(Addition to Supplement “B> of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October 203.6 7 6 6.57 404
November 246.7 10 6 8.22 489
December 108.2 9 1 3.49 215
January _ 131 8 2 4.2 260
February 1,271.5 300 1 45.4 2,620
March . 7,644 1,400 32 247 15,160
April 546.0 32 9.0 18.2 1,080
May _ 270.3 13 6.9 8.72 536
June 1,082.4 177 4.0 36.1 2,150
July . 2,109.0 588 4.8 68.0 4,180
August _.__ 124.7 35 9 4.02 247
September ___. 130.4 6.3 2.9 4.36 259
Water year 1945-46 .. 13,867.8 1,400 0.9 38.0 27,500

KNIFE RIVER NEAR GOLDEN VALLEY, N. D.
Stream«Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1946-1947
October 474.2 39 2.9 15.3 941
November 252.8 19 4.5 8.43 501
December ... 189 8 5 6.1 375
January .. .. 1,783 400 3 57.5 3,540
February 5,887 1,500 17 210 11,680
March 13,849 3,000 16 447 27,470
April 11,579 1,580 42 386 22,970
May . 68 37 14 22.1 1,36
June . 20,436 5,630 12 681 40,530
July . 2,237 291 23 72.2 4,440
August ... 1,508 319 12 48.6 2,990
September ___ 322 12 10 10.7 639
1 |
Water year 1946-47 . _ | 59,202.0 | 5,630 2.9 162 117,400

KNIFE RIVER AT HAZEN, N. D.
Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Repert.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
October 1,090 45 32 35.2 2,160
November 1,835 171 25 61.2 3,640
D ber . 566 25 11 18.3 1,120
January ... 545 40 10 17.6 1,080
February 2,782 400 10 99.4 5,620
March 65,489 8,520 25 2,113 129,900
April 5,404 453 77 180 10,720
May 2,247 110 62 72.5 4,460
June - 9,240 2,180 71 308 18,330
July - 1,743 160 33 56.2 3,460
August 1,112 51 23 35.9 2,210
Septemb 810 30 21 27.0 1,610
| I
Water year 1944-45 ... |___ 92,863 ‘ 8,520 10 254 184,210
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KNIFE RIVER AT HAZEN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October ... 864 30 27 27.9 1,710
November .. 863 33 20 28.8 1,710
D b 387 24 1 12.5 768
January 455 19 10 14.7 902
February 3,145 700 6 112 6,240
March 19,350 3,300 104 624 38,380
April 1,694 30 56.5 3,360
May - 918 34 25 29.6 1,820
June 3,824 702 18 127 7,680
July . 4,735 837 23 153 f
August 483 31 11 15.6 958
September - 614 31 14 20.5 1,220
Water year 1945-46 _______ 37,332 3,300 6 102 74,040
KNIFE RIVER AT HAZEN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1946-1947
October . __ 1,173 96 15 37.8 2,330
November .. 795 42 15 26.6 1,580
D b 536 20 13 17.3 1,060
3,123 650 10 101 6,190
8,269 1,700 26 295 16,400
21,472 3,500 34 693 42,590
23,676 2,250 102 789 46,960
1,757 42 56.7 3,480
25,715 5,910 40 857 51,000
,663 4 60 150 9,250
2,504 300 26 80.8 4,970
September . 1,005 38 30 33.5 1,990
Water year 1946-47 ... 94,687 5,910 10 259 187.800
SPRING CREEK AT ZAP, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second § Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October _____ 183.3 6.6 5.3 5.91 364
November 214.8 9 5 7.16 426
96 8 1 3.1 190
98 8 0 3.2 194
943 250 0 33.7 1,870
6,852 1,400 22 221 13,5690
430.7 29 8.9 14.4 854
347.3 46 5.8 11.2 689
554.4 237 4.2 18.5 1,100
505.6 120 2.4 16.3 1,000
128.4 26 1.3 4.14 255
118.3 8.9 2.2 3.94 235
Water year 1945-46 10,471.8 1,400 0 28.7 20,770
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(Addition to

SPRINSG CREEK AT ZAP, N. D.
Stream-Flow Information

Supplement “B” of the Fourth Biennial Report.)

Second Run-off in

Month Foot Days | Maximum | Minimum Mean Acre-Feet
1946-1947

October 239.2 12 3.5 7.72 474

November 202.3 16 4 6.74 401

165 7 3 5.0 307

669 130 2 21.6 1,330

1,107 350 3 39.5 2,200

5,154 1,15¢ 2 166 10,220

4,417 615 22 147 8,760

464.0 25 9.2 15.0 920

5,778.0 1,430 8.5 193 11,460

985 118 10 31.8 ,950

351.1 30 6.6 11.3 696

205.0 9.9 5.3 6.83 407

|
Water year 1946-47 _____ 19,726.6 | 1,430 | 2 54.0 | 39,120
HEART RIVER NEAR DICKINSON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in

Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946

33.5 6.0 0.8 3.35 66

69.6 9.3 T 2.25 138

39.5 5.6 4 1.27 78

35.1 3.5 N 1.17 70

The period 1945-1946 ___ 352

HEART RIVER NEAR LEHIGH, N. D.

Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
Octob 111 10 2 3.6 220
November . .| 229 25 3 7.6 454
D b 109 5 2 3.5 216
January 143 10 2 4.6 284
February . 2,362 500 2 84.4 4,680
March . 20,121 4,090 3 649 39,910
April 1,946 256 16 64.9 3,860
May . 444 43 11 14.3 881
June _ 1,069.1 208 7.4 35.6 2,120
July .. 206.1 19 3.8 6.65 409
August . 76.4 5.6 1.3 2.43 150
Septemb 113.4 6.4 2 3.78 225
Water year 1844-45 26,929 4,090 1.3 73.8 53,409
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HEART RIVER AT LEHIGH, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second [ Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
Qectober . .. .. . 122.6 5.9 2.7 3.95 243
122.5 5.9 2 4.08 243
69 4 1 2.2 137
42 2 1 1.4 83
57 8 1 2.0 113
244.0 10 2 7.87 484
136.4 8.3 2.5 4.51 269
152.7 13 1.4 4.93 303
208.4 18 2.5 6.95 413
172.7 13 1.4 5.57 343
93.2 8.6 3 3.01 185
September ___ 54.7 3.1 N4 1.82 108
|
Water year 1945-46 ______. | 1,474.2 | 18 | .3 4.04 2,920
HEART RIVER NEAR RICHARDTON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second ] ] | Run-off fn
Month Foot Days | Maximum | Minimum | Mean Acre-Feet
1944-1946
October 421 16 12 13.6 835
N b 1,468 642 10 48.9 2,910
356 20 5 11.5 706
209 12 3 6.7 414
2,497 500 2 89.1 4,950
65,871 9,690 10 2,125 130,700
6,474 981 66 216 12,840
1,743 116 41 56.2 3,460
5,582 1,980 32 186 11,070
» 94 23 42.9 ,
479.9 24 - 7.9 15.4 5
297.5 13 7.6 9.91 590
Water year 1944-45 86,730.4 | 9,690 2 282 172,067

HEART RIVER NEAR RICHARDTON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October 308.3 12 8.7 9.95 612
November 289.3 12 8 9.64 574
December _ 157 11 0 5.1 311
January .. 96 4 2 3.1 190
February 457 120 0 16.3 906
March 5,030 600 38 162 9,980
April 735 48 11 24.5 1,460
May - 455.4 22 9.7 14.7 903
June _ 474.0 69 5.9 15.8 940
July - 416.3 84 1.4 13.4 826
August ___. 101.4 14 .5 3.27 201
September . 146.0 7.8 1.8 4.87 290
Water year 1945-46 .| 8,665.7 600 .0 23.7 17,190
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HEART RIVER NEAR GLEN ULLIN, N. D.
Stream-Flow Information
(Addition to Supplement “B?”’ of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
October _.... 571 24 14 18.4 1,130
November 1,081 64 16 36 2,140
December 470 22 6 15.2 932
January . 300 15 6 9.7 595
February 3,096 7,000 4 111 6,140
March 81,244 10,700 15 2,621 161,100
April . 8,193 850 85 273 16,250
May _ 2,652 250 59 85.5 5,260
June . 6,014 530 40 200 11,930
July ____ . 1,437 126 34 46.4 ,35
August ___ — 806 57 11 26 1,600
September 420 20 11 14 83
|
Water year 1944-45 ... 106,284 10,700 | 4 291 1 210,760

HEART RIVER NEAR GLEN ULLIN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1945-1946
Octob 3178 15 11 12,2 750
November . . 311.9 13 7.9 10.4 619
December 156 11 0 5.0 309
January ... 90.5 4 1 2.92 180
February 616 150 0 22.0 1,220
March 7,253 650 60 234 14,390
April 1,424 110 18 47.56 2,82
May 583 30 12 18.8 1,160
June 1,737 368 10 57.9 3.450
July . 1,229.1 208 2.7 39.6 2,440
August _____ 106.0 12 .6 3.42 210
Sept: 191.8 16 2.7 6.39 380
Water year 1945-46 14,076.3 650 0 38.6 27,930

HEART RIVER NEAR LARK, N. D.

Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
June 20-830 o 1,818 814 18 165 3,610
July _ 2,446 382 14 78.9 4,850
August 167 10 3 5.4 331
September e . 364 20 5 12.1 722
The period 1945-1946 | .. | . | . [ 9,510
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HEART RIVER NEAR MANDAN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
October .o 1,197 50 34 38.6 2,870
November . 2,162 581 15 72.1 4,290
D b 617 30 10 19.9 1,220
8 14.0 863
6 168 9,310
10 3,238 199,100
159 62 27,470
93 119 7,290
96 845 20,510
57 6.1 4,
31 56.6 3,480
25 30.9 1,840
’ [ { 390 282,423

HEART RIVER NEAR MANDAN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October . . . — 854 29 26 27.5 1,690
November 653 31 15 21.8 1,3
D b 330 20 0 10.6 656
22 0 .7 44
121 50 0 4.3
16,747 1,500 239 540 33,220
416 200 35 80.5 4,7
1,115 42 30 36.0 2,2
2,395 652 23 79.8 4,750
July . 3,235 829 13 104 6,420
August .. 244 12 4 7.9 48
Septemb 369 20 4 12.3 732
r
Water year 1945-46 . ___ 28,501 }' 1,600 | 0 { 78.1 ’ 56,540
GREEN RIVER NEAR GLADSTONE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October . 113.3 6.1 2.6 3.65 225
Novemb 116.7 5.2 2.5 3.89 231
54 4 0 1.7 107
10 1 0 3 20
138 100 0 4.9 274
1,365.8 130 9.8 44.1 2,710
198.6 8.8 4.3 6.62 894
124.7 5.9 2.9 4.02 247
134.7 12 1.6 4.49 267
74.5 13 4 2.40 148
August . 25.4 4.1 ") .82 50
September .. _ 45.2 2.8 1.0 1.51 90
Water year 1945-46 .. 2,400.9 130 0 , 6.58‘ 4,760
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MUDDY CREEK NEAR ALMONT, N. D.

Stream-Flow Information
(Addition to Supplement “B» of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
Octob 29.1 1.1 0.7 0.94 58
36.4 1.9 .6 1.21 72
12.8 1.0 1 41 25
2.7 .1 0 .09 5.4
452.4 80 0 16.2 897
4,511.0 700 9.0 146 8,950
99.8 9.4 1.5 3.33 198
51.8 2.4 1.2 1.67 103
858.6 305 1.2 28.6 1,700
780.0 110 1.3 25.2 1,550
18.9 1.0 4 .61 37
24.9 1.4 .4 .83( 49
|
6.878.4 | 700 [ 18.8 | 13,640

APPLE CREEK NEAR MENOKEN, N. D.

Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946 : :

QOctober _____ .80 49
N b .88 53
December 5 31
January 3 18
February .2 11
61.2 3,760

21.7 1,290

5.28 324

2.01 119

1.33 82

.19 12

.60 36

8.00’ 5,780

CANNONBALL RIVER NEAR NEW LEIPZIG, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945

tob 380 14 10 12.2 754
Novemb 901 94 11 30.0 1,790
D b 280 13 4 9.0 556
January 167 8 4 5.4 331
February 1,602 200 4 57.2 3,180
March 21,051 4,080 15 679 41,750
April 2,030 200 26 67.7 4,030
May 923 95 20 29.8 1,830
3,407 343 16 114 6,760
1,183 263 11 38.2 2,350
362.3 35 4.4 11.7 719
129.7 10 1.7 4.32 257
‘Water year 1944-45 _____ 32,416 4,080 1.7 88.8 64,300
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CANNONBALL RIVER NEAR NEW LEIPZIG, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 |
October o 156.7 11 2.3 5.02 309
N b 191.2 9.4 5.0 6.37 379
89 6 1 2.9 177
55 2 1 1.8 109
253 60 0 9.0 502
1,580 107 20 51.0 T 3,130
651.5 63 5.8 21.7 1,290
213.0 15 2.7 6.87 422
336.3 41 2.1 11.2 665
1,046.0 178 1.3 33.7 2,070
120.3 28 3 3.88 239
83.4 5.8 1.0 2.78 165
| [ |
Water year 1945-46 .| 4,773.4 | 178 { [ 13.1 | 9,460
CANNON BALL RIVER NEAR NEW LEIPZIG, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1946-1947
Octob 208.3 12 1.8 | 6.72 413
246.1 15 4 | 8.20 488
150 | 6 3 4.8 298
644 130 2 20.8 1,280
6,099 1,000 11 218 12,100
13,855 4,600 15 447 27,480
10,711 2,030 53 357 21,240
78 | 45 14 25.3 1,550
14,095 1 3,110 12 470 27,960
2,836 | 338 17 91.5 ,630
351.6 17 4.5 11.3 697
156.2 6.9 2.9 5.21 310
}
Water year 1946-47 ____._ | 50,135.2 4,600 1.8 137 99,450
CANNONBALL RIVER AT BREIEN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
| Second | | Run-off {n
Month | Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-19456
October .. 803 50 20 25.9 1,590
N b 2,195 150 21 73.2 4,350
D b 656 33 8 21.2 1,300
January 397 20 7 12.8 78
February 6,620 1,000 10 236 13,130
March ... 42,883 6,020 55 1,383 85,060
April 7,696 750 91 257 15,260
May 2,991 214 66 96.5 5,930
June 9,671 775 66 322 19,180
July 2,051 174 28 66.2 4,07
Augus! 1,327 128 17 42.8 2,630
Septemb 685.9 99 7.6 22.9 1,360
| ]
Water year 1944-45 ... | 77,9756.9 | 6,020 7 214 154,647
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CANNONBALL RIVER AT BREIEN, N. DAK.

Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 | |
October ... 236.8 | 3| 6 7.64 470
November 433.6 | 20 | 8.6 14.5 860
D ber _. 377 | 11 | 5 12.2 748
January . 114 | | 1 3.7 226
February 207 | 50 | 1 7.4 411
March 7,961 700 | 100 257 15,790
April _ 2,541 205 | 28 84.7 5,040
May __ 952 | 79 ] 13 30.7 1,890
June 2,733 | 590 | 13 91.1 5,420
July 5,693 | 1,280 | 15 | 184 11,290
August - 406.3 | 65 | 3.0 13.1 806
Septemb 561.7 | 81 | 1.9 18.7 1,110
| | |
Water year 1945-46 ... \ 22,216.4 | 1,280 | 1 | 60.9 | 44,060

CEDAR CREEK AT PRETTY ROCK, N. D.

Stream-Flow Information

(Addition to Supplement “B*” of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
October 162.8 15 3.0 | 5.25 323
November __. 324.3 28 5.7 10.8 643
D b 167 10 2 5.4 331
January .. 70 3 2 2.3 139
February 2,237 300 2 79.9 4,440
March 9,179 1,500 10 296 18,210
April _ 1,398 164 15 46.6 L7170
May ___ 528.6 36 6.9 17.0 1,050
June .. 2,519 215 12 84.0 5,000
July _ 211.9 33 1.6 6.84 420
August . 51 45 0.3 4.87 300
September __ 19.1 1.5 0.1 0.64 38
| | | |
Water year 1944-45 _.... 16,967.7 | 1,500 | 0.1 | 46.5 | 33,664

CEDAR CREEK AT PRETTY ROCK, N. D.

Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum | Mean Acre-Feet
1945- 1946 | !
October .- 36.8 2.0 5 1.19 73
November 67.7 3 1 | 2.26 134
December . 39 3 0 | 1.3 7
January .. 31 1 1 | 1.0 61
February - 48 15 0 | 1.7 95
March 831 60 10 | 26.8 1,650
April _ 423.5 56 1.7 1 14.1 840
May . 143.2 13 1.1 | 4.62 284
June ___ 591.6 212 T 19.7 1,170
July .. 1,299.6 184 .6 | 41.9 2,580
August - 6.1 5 [ .20 12
September ... 2.9 7 [ .10 5.8
| | |
Water year 1945-46 ... .| 3,520.4 | 212 | [ 9.64] 6,980
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CEDAR CREEK AT PRETTY ROCK, N. DAK,
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1946-1947
Octob 117.8 9.6 0.6 3.80] 234
November . 88.3 4.5 1.4 2.96 176
D b 59 3 1 1.9 117
January 345.0 60 0.5 11.1 684
February 4,777 1,000 5 171 9,480
March 13,543 3,000 10 437 26,860
April 8,954 1,490 38 298 17,760
May - 504.1 32 5.4 16.3 1,000
June 9,732.4 2,360 6.1 324 19,300
July 1,635.3 215 8.8 52.8 3,240
August 105.3 7.4 9 3.40 209
Septemb 14.5 0.9 2 .48 29
Water year 1946-47 ... 39,876.2 8,000 2 109 79,090
NORTH FORK OF GRAND RIVER NEAR HALEY, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second " Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
October 25.8 1.0 5 .83 51
November N 32.1 1.7 1 1.07 64
December __ - 22 1 0 A 44
January ___. 24 1 0 .8 48
February 17 2 0 .6 34
March 228.1 14 4 7.36 452
April .. 102.6 12 T 3.42 204
May 57.6 2.7 11 1.86 114
June 236.7 56 2.0 7.89 469
July __ 201.8 33 1.4 6.51 400
August __. 12.8 1.2 2 41 25
Septemk 11.1 .5 2 .37 22
Water year 1945-46 971.6 | 56 0 2.66 1,930
NORTH FORK OF GRAND RIVER NEAR HALEY, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1946-1947
Octob 219.3 49 4 7.07 435
317.4 49 2.0 10.6 630
106.7 10 2 3.44 212
56 10 1 1.8 111
2,729 800 2 97.5 5,410
12,064 4,700 b 389 23,930
5,854 2,070 16 196 11,610
264.2 15 4,1 8.52 524
3,165.6 995 3.4 104 6,260
1,170.8 258 5.5 37.8 2,320
524.3 166 1.2 16.9 1,040
September _. 36.8 2.3 1.0 1.23 73
Water year 1946-47 __._ 26,498.1 | 4,700 0.4 72.6 52,600
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JAMES RIVER AT JAMESTOWN, N. D.
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)

Second l Ji Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1545 | |
October . . 104.7 | 6.0 | 2.0 3.38 208
337.0 | 25 | 4.0 11.2 668
372.5 | 50 ] 2.5 12.0 739
81.6 | 5.0 1.5 2.63] 162
72.3 | 5.0 | 1.5 2.58 143
4,131.6 | 324 | 2 133 8,190
2,267 | 128 | 28 75.6 4,600
842 | 57 | 16 27.2 1,670
424.1 30 1 14.1 841
85.2 18 0.6 2.75 169
127.0 33 1.2 4.10 252
75.6 10 1.2 2.52 150
|
8,920.6 | 324 1 0.6 24.4 17,692

JAMES RIVER AT JAMESTOWN, N. D.
Stream -Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | { Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 ’
October 59.7 2.6 11 1.93 118
November 42.8 1.6 1.1 1.43] 85
December 45.6 2.2 .9 1.47] 90
January . 43.4 2.2 1.0 1.40] 86
February 34.6 1.6 1.0 1.24 69
March 1,885.9 149 1.2 60.8 3,740
April 2,850 159 39 95.0 5,650
May - 617 35 11 19.9 | 1,220
June . 156.2 21 4 5.21] 310
July - 144.3 26 .9 4.65| 286
August - $2.2 9.7 .6 2.651 163
September __. e 67.8 17 .5 2.26| 134
| | | |
Water year 1945-46 ___ | 6,029.5 | 159 | 4 16.5 ¢ 11,950

RED RIVER AT WAHPETON, N. D.

. Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
October 23,362 811 706 754 46,340
November 20,786 773 416 693 41,230
December 13,206 493 236 426 26,190
January - 12,057 422 331 389 | 23,910
February 10,248 429 319 366 | 20,330
March 38,741 3,740 328 1,250 | 76,840
April 33,987 1,4 0 758 1,133 67,410
May 25,963 1,100 706 838 51,500
June - 27,488 1,170 729 916 54,520
July 9,546 620 184 308 18,930
August __.. 4,632 202 112 146 8,990
September 4,222 208 94 141 8,370
| | 1
Water year 1944-45 .| 224,138 | 3,740 94 614 | 444,560
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RED RIVER AT WAHPETON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946
Octob 6,957 283 174 224 13,800
7,804 361 140 260 15,480
6,868 294 176 222 13,620
5,882 224 157 190 11,670
3,569 160 66 127 ,
25,515 3,030 176 823 50,610
33,408 1,510 643 1,114 66,260
18,739 748 467 604 37,170
10,875 452 305 362 21,570
- 22,198 949 452 716 44,030
August __ 18,846 731 493 603 37,380
Septemb 15,039 561 452 501 29,830
|
Water year 1945-46 _____. 175,700 | 8,080 66 481 348,500

RED RIVER AT WAHPETON, N. DAK.
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)

Second | I | Run-off fn
Month Foot Days | Maximum | Minimum Mean | Acre-Feet

1946-1947 | |
October .. _ 18,513 784 414 597 36,720
November ... i 17,499 740 350 583 34,710
D ber _ 14,960 600 330 483 29,670
January ___. 12,810 480 350 413 25,410
February 9,660 420 270 345 19,160
Marech .. 15,080 900 260 486 29,910
April ___ 60,632 4,640 780 2,021 120,300
May __ 50,430 1,800 1,430 1,627 100,000
June _ 44,610 1,720 1,210 1,487 88,480
July ... - 33.561 ,470 302 1,083 66,5670
August . - 7,184 368 167 14,250
Septemb - 6,209 255 135 207 12,320

|
Water year 1946-47 ___ 291,148 4,540 135 | 798 577.500
RED RIVER AT FARGO, N. D.
Stream -Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet

1944-1945 |
October ... . 23,099 -779 709 745 | 46,030
November 21,904 827 469 730 43,850
December 15,817 | 767 328 510 | 31,670
13,359 484 383 431 26,690
10,898 432 357 389 21,790
87,224 7,650 344 2,814 173,200
50,120 2,080 1,210 1,671 99,590
30,977 1,420 789 999 61,640
33,222 1,520 795 1,107 66,120
11,638 789 218 ki 23,370
PR — 4,805 215 102 155 9,800
September 4,032 202 89 134 8,260

! !

Water year 1944-45 | 307,095 7,660 88 | 841 611,691
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RED RIVER OF THE NORTH AT FARGO, N. DAK.
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)

| Observed Adjusted for Diversion
Second | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1945-1946 | |
October ..o 6,767 | 268 | 177 223 13,690
N b 7,446 | 332 | 151 253 15,030
D b 6,802 | 295 | 174 224 13,760
January . 5,792 | 218 | 162 191 11,750
February 3,159 | 157 | 80 117 6,610
March __. 48,061 | 5,880 | 151 1,555 95,590
April .. 40,425 | 1,820 | 836 1,352 80,440
May - 19,833 795 | 557 644 39,620
June 12,613 | 527 | 345 425 25,320
July - 21,873 | 935 | 407 712 43,800
August 18,566 | 745 | 502 606 37,240
September __. 15,113 | 542 | 454 | 509 30,310
| | |
Water year 1945-46 | 206,450 | 5,880 ‘ 80 ‘ 571 | 413,100
RED RIVER OF THE NORTH AT FARSGO, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Observed Adjusted for Diversion
Second | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-1947
October 17,927 712 436 584 35,900
November 16,056 676 344 b41 32,170
December __ 15,202 582 358 496 30,500
January .. 12,829 450 361 419 25,780
February 9,487 428 270 344 19,120
15,909 1,200 290 519 31,880
106,120 9,200 1,080 3,643 210,800
58,300 2,260 1,600 1,887 116,000
48,370 1,960 1,380 1,619 ,310
- 35,614 1,490 450 1,158 71,180
. - 7,669 420 159 256 15,760
temb 6,052 247 138 208 12,400
|
Water year 1946-47 | 849,535 9,200 138 964 697,800

a No gage-height record ; discharge computed on basis of record for station at Wahpeton.

RED RIVER AT HALSTAD, MINNESOTA
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

| Second | | | Run-offin

Month | Foot Days | Maximum | Minimum || Mean | Acre-Fect
1944-1946 |

October ... - ] e U ——— |

. November . ..
D h,

January _____
February
March
April _
May .
June _
July -
August
September .

276,400
141,400
.« 98,5680

139,330
71,310
49,700

Water year 1944-45 _____. 260,340 6,840 1,260 | 516,380
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RED RIVER OF THE NORTH AT HALSTAD, MINN.
Stream-Flow Information
(Addition to Supplement “B* of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet

1945-1946
October

The period 1945-46 .|  _.__ | . | ___ - 388,800

RED RIVER OF THE NORTH AT HALSTAD, MINN.
Stream-Flow Information
(Addition to Supplement *“B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet

1946-1947
October _

297,780 590,600
6,230 190,900
103,610 205,500
July . . 45,993 91,230
August __ 11,220 22,250
| |
The period oo | | 1,100,000
RED RIVER AT GRAND FORKS, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet

1944-1945 |
tober 74,150 2,680 2,120 2,392 [l 147,100
69,640 3,040 1,760 || 2,321 138,100
51,710 2,240 1,140 1,668 | 102,600
42,700 | 1,430 | 1,330 | 1,377 | 84,690
38,440 1,42 | 1,260 | 1,378 | 76,240
281.880 21,000 | 1,230 9,093 | 559,100
366,790 18,300 | 9,720 12,190 | 725,500
181,720 9,640 | 3,230 5,862 | 360,400
94,830 3,650 | 2,480 3,161 | 188,100
50,450 2,410 | 1,220 1,627 | 100,100
31,537 1,220 | 851 1,017 62,650
September ___. 40,080 1,860 | 933 1,336 79,600

] [

!
Water year 1944-45 ] 1,322,927 ] 21,000 | 851 | 3,624 | 2,623,980
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RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

| Second | Run-offin
Month | Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946
October 52,570 1,950 1,520 1,696 104,300
November . 36,390 1,630 950 1,213 72,180
December . 29,510 1,200 830 952 58,530
January . | 26,760 l| 900 | 795 863 | 63,080
February . 21,485 900 685 767 | 42,610
March . 200,000 21,900 775 6,452 396,700
April | 286,220 19,100 4,410 9,541 567,700
May . ] 107,460 4,190 2,780 3,466 213,100
June _ 61,380 2,660 1,700 2,046 121,700
July . 69,400 3,830 1,490 2,239 137,700
August . __ 38,030 1,460 1,100 1,227 75,430
Septemb 35,650 1,420 1,020 1,188 70,710
|
Water year 1945-46 . .| 964,855 | 21,900 685 2,643 1,914,000

RED RIVER OF THE NORTH AT GRAND FORKS, N, DAK.
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)

Second | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-194 |
October ... . . 53,970 2,000 1 1,350 1,741 { 107,000
November . R 43,150 1,800 | 900 1,438 85,5690
December .. | 34,470 | 1,220 | 1,040 1,112 | 68,370
January ... - 33,310 1,160 950 1,075 66,070
February 23.490 990 740 839 46,690
March _ 42,700 4,300 740 1,877 84,690
April __. 588,700 34,900 4,800 19,620 1,168,000
May 232,060 13,400 5,080 7,486 460,300
June __ 309,640 19,000 4,660 10,320 614,200
July - 132,910 6,710 1,850 4,287 263,600
August .. 43,790 1,700 1,260 1,413 86,860
September 41,790 1,620 1,220 1,393 82,890
| | |
Water vear 1946-47 .. | 1,579,980 | 34,900 | 740 4,329 3,134,000
RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | I | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1947-1948
October 49,560 1,660 1,500 1,599 98,300
November 39,890 1,750 760 1,330 79,120
December 38,890 1,460 1,150 1,265 77,140
January .. 34,300 1,240 910 1,106 68,030
February 26,480 970 870 913 52,520
March __.. 32,260 1,580 880 1,041 63,990
April 593,960 34,000 1,690 19,800 1,178,000
May . 242,330 12,300 4,100 7,817 80,700
June _. 75,070 3,990 1,840 2,502 148,900
July 52,520 2,630 1,250 1,694 104,200
35,860 1,460 1,000 1,157 71,130
26,747 1,120 647 892 53,050
|
Water year 1947-48 __.__. 1,247,867 | 34,000 647 3,409 | 2,475,000
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RED RIVER OF THE NORTH AT OSLO, MINN.,
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945 |
October ___
November |
D oy
January
February . N
March 23- 201,800
April 387,190 |
May 185,450 |
June 99,410 !
July 1- 20,570 40,800
August .__.. JE—
September .. S e (U IS I ——
The period oo o] eieeee | [— R 1,774,000
RED RIVER OF THE NORTH AT OSLO, MINN.
Stream-Flow Information
{(Addition to Supplement “B” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946 | |
QOctober
November
December .
January ..
February
March .
April
May 213,400
June 123,400
July
Augu
September ... | o | o | sV .
|
The period 1945-46 _____ | - [ — [ [— 945,700
RED RIVER OF THE NORTH AT OSLO, MINN.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second , [ Run-offin
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1946-1947 |
October .} .

November ..
T

Janvary .

September

559,
241,810
320,820
139,550

1,109,000
479,600
636,300
276,800

The period o | [ I Apee— |

| 2,502,000
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RED RIVER OF THE NORTH AT DRAYTON, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet

1944-1945 |
0 +oh.

January ..

February
March -
April _
May _ 416,900
June _ 208,500
July . 51,330
August | e} et | e | e b e
September | | h | i e e
The period - o] | [ e 1,621,000
RED RIVER OF THE NORTH AT DRAYTON, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet

1945-1946

261,000

739,800
26,7

126,800

63,950

________ | 1,354,000

RED RIVER OF THE NORTH AT DRAYTON, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-1947 ] |
October ... - — ——
November ...
D W
January ..
February
March ...
April 14-30 429,100 851,100
May .. 321,150 637,000
June __ 334,320 663,100
163,270 323,800
- 54,630 | | 108,400

The period Apr. 14 to
Aug. 81 | — I [ 2,683,000
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RED RIVER AT EMERSON, MANITOBA
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
T~ Second | I | Run-off in
Month | Foot Days | Maximum { Minimum | Mean | Acre-Feet
1944-1945
Octob 90,100 3,310 2,520 2,910 178,700
November ... J— 120,790 6,240 2,510 4,030 239,600
D b 84,710 4,290 1,53 2,730 168,000
January ... 40,100 1,520 1,180 1,290 79,540
February 38,220 1,420 1,260 1,370 75,810
March 282,760 29,300 1,300 9,120 560,800
April . 604,400 29,400 13,700 20,100 1,199,000
May . 268,020 13,800 5,000 8,650 31,600
June 121,300 4,780 3,220 4,040 240,600
July _ 67,800 3,190 1,670 2,190 134,500
August ... 40,570 1,760 1,120 1,310 80,470
September ... ... 53,290 2,400 1,030 1,780 105,700
|
Water year 1944-45 _____. 1,812,070 29,400 1,030 4,960 | 3,594,000

RED RIVER OF THE NORTH AT EMERSON, MANITOBA

Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second

| Run-off in
Month Foot Days | Maximum | Minimum [ Mean | Acre-Feet
1945-1946
October 61,240 2,370 1,700 1,980 121,500
November 41,944 1,750 9 1,400 83,200
December . 30,621 1,140 900 988 60,760
January . 29,293 1,000 886 945 58,100
February _ 22,145 952 644 791 43,920
March 177,888 22,900 701 5,740 352,800
April 439,200 24,100 5,940 14,600 871,100
May .. 127,690 5,660 3,170 4,120 253,300
June .. 66,690 3,060 1,780 2,220 132,300
July 75,690 4,310 1,680 2,400 150,100
August . 39,470 1,660 1,120 1,270 78,290
September ... .. __ 35,000 1,41 1,030 1,170 69,420
Water year 1945-46 ... 1,146,881 | 24,100 644 3,140 2,275,000

RED RIVER OF THE NORTH AT EMERSON, MANITOBA
Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-off in

Month Foot Days | Maximum | Minimum | Mean | Acre-Fect
1946-1947 |

October _____ 51,490 1,920 1,290 1,660 102,100

November 48,500 1,850 1,230 1,620 96,200

December 36,250 1,390 1,010 1,170 71,900

Janugry 31,953 1,110 933 1,030 63,380

February 25,123 987 804 897 49,830

March 32,776 3,050 813 1,060 65,010

April 534,900 28,400 3,730 17,800 1,061,000

May .. 370,240 28,100 5,670 11,900 734,400

361,510 20,900 5,250 12,100 717,000

179,320 9,090 3,230 5,780 355,700

62,910 3,000 1,640 2,030 124,800

Septemb, 47,130 1,740 1,400 1,570 93,480

[
Water year 1946-47 . 1,782,102 ‘ 28,400 ‘ 804 4,880 | 3,635,000
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BOISE DE SIOUX RIVER NEAR WHITE ROCK, S. D.
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)

Scedbnd | | | Run-off in

Month Foot Days | Maximum | Minimum Mean | Acre-Feet

1944-1945
October ... 87.4 11 0 2.82 173
November 37.8 6.7 0 1.26 75
December _. 3.0 0.10 6
January 0 0 0 0 0
February 0 0 0 0 0
March 491.9 104 0 15.9 976
April _ 11,256 875 227 375 22,330
May ,284 255 9.0 41.4 2,650
June 6,419 487 82 214 12,730
July ... 182.1 12 3 5.87 361
August ___ 99.4 9.5 0.8 3.21 197
September 34.6 2.6 0.2 1.15 69

| |
Water year 1944-45 . 19,895.2 | 875 0 | 54.5 | 89,467
BOIS DE SIOUX RIVER NEAR WHITE ROCK, S. D.
Stream-Flow Information
{Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | Run-offin

Month Foot Days | Maximum | Minimum | Mean ;| Acre-Feet

1945-1946 i
October _______ .. .. 96.4 4.9 1.7 3.11 191
November | 33.8 3.8 .2 11.3 67
December .. 8.5 1.2 0 .27 17
January ... 0 0 0 0 0
February 0 0 0 0 0
March . 872.0 130 0 28.1 1.730
April _ 15,914.0 825 7.5 530 31,560
May . 767.1 90 3.8 24.7 1,520
June _ 393.8 36 5.3 13.1 781
July 1,199.1 185 2.1 38.7 2,380
August _. 129.3 7.5 2.0 4.17 256
September 69.5 3.8 1.6 2.32 138

| | | | i

Water year 1945-46 . | _ 19,483.5 |__ 825 | 0 | _53.4 [ __ 38,640 _

WILD RICE NEAR MANTADOR, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

| Secomd | | | Run-off in
Month | _Foot Days _ | Maximum | Minimum Mean | Acre-Feet
1944-1945
October . _____ 451.1 24 8.2 14.6 896
November . .. 535.2 29 6.7 17.8 1,060
D b 96.6 e 3.12 192
January - S N S R - |
February J U (R I J—
March .. 11,586 374 22,980
April _. 31 277 16,480
May . 2,915 94 5,780
June . 3,003 100 5,960
July . 299.2 9.65 593
Augus 55.9 1.80 111
Septemb 46.5 1.55 92
|
Water year 1944-45 .. . 27,298.5 | 924 0 74.8 | 54,143
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WILD RICE RIVER NEAR MANTADOR, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | l Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946 [
October _ R 35.4 2.2 .6 1.14 70
November 69.6 4.8 4 2.32 138
December __ 16.1 1.5 0 52 32
January 1} 0 0 0 0
February 0 0 0 0 0
March 3,254 290 0 105 6,450
April . 4,050 247 35 135 8,030
May - 453.9 31 5.9 14.6 900
June ... 168.9 18 1.5 5.63 336
July 572.7 73 3.6 18.6 1,140
August 11.6 2.6 0 37 23
ptember ...._. 29.6 3.6 0 .99 59
Water year 1945-46 8,661.8 290 0 23.7 17,180
WILD RICE RIVER NEAR ABERCROMBIE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Seeond | | | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 |
Octob - 64.5 4.4 1.1 2.08 128
Ni b 78.6 3.6 1.8 2.62 156
D b 21.5 1.9 0 .69 43
0 0 0 0 0
0 0 0 0 0
16,663 2,300 0 538 33,050
6,077 4 69 203 12,050
836 58 11 27.0 1,6
246.3 24 3.6 8.21 48
July e 947.2 84 9.2 30.6 1,880
August .. - 78.4 17 0 2.63 15
September ..ol 3.6 .8 0 12 7.1
Water year 1945-46 _____ 25,016.1 2,300 0 68.6 49,620
WILD RICE RIVER NEAR ABERCROMBIE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | { | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1948
October 609 26 15 19.6 1,210
November 972 74 13 32.4 1,930
D b 396.5 .28 1.9 12.8 786
January ..o 27.8 1.8 .6 .89 55
February . - 35.1 1.4 .8 1.25 70
Mareh _. 31,181.7 2,800 1.4 1,010 61,850
April 12,374 780 261 4 24,540
4,041 261 60 130 8,0
4,723 433 40 157 9,370
490.5 38 7.7 15.8 7
129.9 7.7 . 4.19 258
September 65.8 9.7 0 2.19 131
|
Water year 1945 . . 55,046.1 | 2,800 0 151 109,200
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ANTELOPE CREEK AT DWI}SHT, N. D.
Stream«Flow Information
(Addition to Supplement “B” of the Fourth Biennial Réport.)

Second | | ‘ I Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945

October . 22.6 1.3 0.4 0.73 45
b 117.7 13 5 3.92 233
10.9 2.7 0 135 22
0 0 0 0 0

0 0 0
5,351 850 0 173 10,610
786.6 55 9.6 26.2 1,560
112.9 11 .8 3.64 ‘224
488.5 104 1 16.3 969
0 0 0 0
0 0 0 0 0
0 0 0 0

| ]

Water year 1944-45 _____| 6,890.2 850 [ 18.9 13,660

ANTELOPE CREEK AT DWIGHT, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
|
6,742 1,260 — 217 13,370
312.8 32 2 10.4 620
1.5 4 0 .05 3.0
0 0 l 0 0 0
210.6 34 0 6.79 418
1.1 3 0 .04 2.2
September 0 0 | 0 | 0 0
|
Water year 1945-46 . 7,268.0 1,260 l 0 | 19.9 14,410

SHEYENNE RIVER NEAR HARVEY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

T e
Second l | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1945-1946 ‘
November e 8.8 .6 0 .29 17
D b 12.4 q 2 .40 25
3.0 2 0 10 6.0
0 0 0 0
718.1 119 0 23.2 1,420
214.8 23 2.4 7.16 4
35.5 2.0 0 1.15 70
5.8 3.1 0 .19 12
69.9 8.4 .2 2.25 139
0.4 2 } 0 .01 .
0 0 0 0
1,068.7 119 I 0 ' 2.93 2,120
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SHEYENNE RIVER AT SHEYENNE, N. D,
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second l l | Run-off'in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-19456
October 9.6 2.0 0 0.31 19
Novemb 302.2 27 0 10.1 599
D b 162.3 10 2.5 5.24 322
January 12.5 2 0 0.4 25
February 5.6 ——ee P 0.2 11
6,614.2 901 0.2 213 13,120
1,058.8 84 7.4 35.3 2,100
28 25 3.0 10.6 651
221.1 16 1.6 7.37 439
28.7 3.6 0 0.93 57
117.9 16 0 3.8 234
1.2 | | 0.4 2.4
Water year 1944-45 8,862.1 901 0 24.3 ] 17,579.4
SHEYENNE RIVER AT SHEYENNE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | f } Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1945-1946
October _ 3.7 1.0 0 0.12 7.3
November .5 .5 0 .02 1.0
December 24,1 2.0 0 .78 48
January _ 14.6 1.0 0 47 29
February 0 0 0 0 0
March .. 7,943 1,120 0 256 15,750
April 1,557.6 6.6 51.9 3,090
May _ 186.9 22 .3 6.03 371
June - 84.2 14 0 2.81 167
July _ 2,274.9 443 2.4 73.4 4,510
August 179.8 27 .1 5.80 357
Septembe: 41.0 14 0 1.37 81
|
Water year 1945-46 .| 12,310.3 1,120 0 33.7 24,410
SHEYENNE RIVER NEAR COOPERSTOWN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | I I | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945 [
October _______
November
December
January _.
February
March

April

May .
June
July
August
Septemb

Water year 1944-45

________ 10,459.1 278 2.0 [—

20,755
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SHEYENNE RIVER NEAR COOPERSTOWN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 | | |
Octob 289.8 28 3.4 9.35 575
No b 385 18 11 12.8 764
D ber ___.... 262.4 11 5.6 8.46 520
January . - 292.5 11 8.1 9.44 580
February 103.9 10 1.9 3.71 206
March 11,484.3 958 6.5 370 22,780
April _ 921 964 70 297 17,680
May _. 1,641 68 37 52.9 | 3,2
June ___ 722 40 15 24.1 1,430
July _. 1,919 348 10 61.9 3,810
August . 1,052.9 142 7.6 34.0 2,090
September .. 389.9 25 | 4.5 13.0 773
|
Water year 1945-46 ... | 27,4687 | 964 | 1.9 75.2 54,470
SHEYENNE RIVER NEAR COOPERSTOWN, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.):
" Second | | | Run-off in
Month" Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-1947
October .. 722 35 17 23.3 1,430
No L 545 26 13 18.2 1,080
December . 298 15 6 9.6 591
January _. 240 30 5 17 476
February . 125 10 2 4.5 248
March _. 4,704 490 1 152 9,330
April 12,466 1,100 104 416 24,730
May . 2,067 0 52 66.7 4,10
June ___ 1,931 193 44 64.4 3,830
July . - 7 12 29.3 1,800
August __ - 450.1 28 6.5 14.5
September __ | 161.4 18 1.9 5.38 320
| | !
Water year 1946-47 .. .| 24,6185 | 1,100 | 1 67.4 48,830
SHEYENNE RIVER AT VALLEY CITY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
| Second | I | 1" Run-off in
Month | Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945
October 659 31 16 21.3 1,310
November 1,640 94 20 54.7 3,250
December 961 53 11 31.0 1,910
January . 320.4 12 7.8 10.3 636
February 346.2 27 9.0 12.4 687
March . 13,877 1,010 10 448 27,520
April 5,041 375 76 168 10,000
May - 2,826 113 71 91.2 5,610
June _ 2,383 121 34 79.4 4,730
July .. 822 39 16 26.5 1,630
August 799.4 113 0.8 25.8 1,590
ptemt meee 363 29 1.0 12.1 2
| | - ]
Water year 1944-45 . .| 30,038 | 1,010 0.8 82.3 | 59,5693
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SHEYENNE RIVER AT VALLEY CITY, N. D.
Stream- Flow Information
{Addition to Supplement “B*” of the Fourth Biennial Report.)

| _Second | l “' Run-off in

Month | Foot Days | Maximum | Minimum Mean Acre-Feet
1945-1946 ]

October .o 263.9 24 2.5 8.51 523

Novemb 438 21 10 14.6 869

302.3 14 5.3 9.75 600

313.2 11 9.2 10.1 621

141.8 12 1.8 lo 5.06 281

12,761.8 1,130 2.8 412 25,310

11,425 88 381 22,660

2,174 88 50 70.1 4,310

1,107 84 19 36.9 2,200

1,432.6 267 3.0 46.2 2,840

1,443.5 228 3.7 46.6 2,860

607.9 43 4.9 20.3 1,210

Water year 1945-46 __ ... 32,410.8 1,130 1.8 4.8 64,280

SHEYENNE RIVER AT VALLEY CITY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1946-1947
.October - 1,101 62 19 25.5 2,180
November - 42 36 16 24.7 1,470
D ber _.. 355.8 17 7.0 115 706
January ... - 473.7 68 5.3 15.3 940
February 241.2 21 2.6 8.61 4178
March 7,159.3 800 1.8 231 14,200
April .. 18,886 1,890 149 630 37,460
May 2, 46 60 87.1 6,350
June 2,857 199 50 95.2 5,6
July _ .. 1,099.8 81 9.8 35.5 2,180
August .. ___ 965.4 38 4.3 12.8 784
Septemb 47.6 4.1 9 1.69] . 94
| | | |
Water year 1946-47 .| 36,057.8 | 1,890 | .9 98.8 | 71,510
SHEYENNE RIVER AT WEST FARGO, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
|  Second | i | Run-off in
Month ! Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945
Qctober __..__. 2,444 97 59 78.8 4,850
November 2,775 120 66 92.5 5,500
December __ 1,883 85 40 60.7 3,730
January ... 1,380 68 34 44.5 2,740
February 1,317 50 40 7.0 2,610
March 17,139 1,330 40 553 33,990
April 13,689 975 226 456 27,150
May 5,841 221 149 188 11,590
June 4,804 199 110 160 9,630
July 2,446 109 62 78.9 4,850
Augus 1,969 95 42 63.2 3,890
Septemb 1,130 52 31 37.7 2,240
| | .
Water year 1944-45 ... 56,807 | 1,330 | 31 166 112,670
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SHEYENNE RIVER AT WEST FARGO, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

|  Second | [ l | Run-offin

Month | Foot Days | Maximum | Minimum Mean | Acre-Fect
1945-1946 |

October . 1,151 53 30 37.1 2,280

November 1,135 50 28 37.8 2,250

December __ 823 34 22 26.5 1,630

January . 894 32 26 28.8 1,770

February 1,021 42 31 36.5 2,030

March . 10,309 1,630 42 333 © 20,450

April 20,626 1,390 230 ‘ 688 40,910

May ... 4,694 219 117 151 9,310

June _ . 3,448 172 93 | 115 6,840

2,747 126 48 | 88.6 5,450

2,301 161 36 | 74.2 4,560

1,260 | 62 30 | 42.5 2,500

| |
Water year 1945-46 .| 50,409 | 1,630 | 22 | 138 99,980

MAPLE RIVER AT MAPLETON, N. D,
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

] Seccond | | | Run-off in
Month | Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945
October ... - 157.0 8.7 3.4 5.06 309
November - 434.9 28 6.3 145 863
December - 150.0 11 1.3 4.84 298
January ... - 10.2 15 0 33 20
February - 0 0 0 0 0
March - 2,888 230 0 93.2 5,730
April . - 2,593 315 38 86.4 5,140
May ___ _ 780 43 14 25.2 1,550
June . - 495.1 35 3.0 16.5 982
July . . - 111L.5 22 .8 3.60 221
August ... 104.6 6.6 .3 3.37 207
Scptember 14 3 1 47 28
! |
Water year 1944-45 ... 7,738.3 | 316 | 0 | 21.2 | 15,350

MAPLE RIVER AT MAPLETON, N. D.
Stream«Flow Information
(Addition to Supplement “B* of the Fourth Biennial Report.)

Second | | | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1945-1946 |
October ... . 40.8 3.6 0.6 1.32 81
Novemk . 70.5 6.6 N 2.35 140
D b . 24.6 1.4 .1 79 49
January -.oooccemeeen e 3.1 .1 .1 .10 6.1
February .9 1 0 .03 1.8
March 3,691.1 527 2 116 7,120
April ,094 149 18 69.8 4,150
May ... 273.5 17 6.3 8.82 542
June 281.2 21 5.5 9.37 558
July .- 136.8 11 .3 4.41 271
August 1.3 2 0 04 2.6
September ... 3.8 1.9 0 13 7.6
. |
Water year 1945-46 __.___ 6,521.6 | 527 0 ‘ 17.9 12,930
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RUSH RIVER AT AMENIA, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | Run-off in

Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946

July 8-31 - 6.8 1.1 0 .28 13

August - 0 0 0 0 0

Septemb 0 0 0 0 0

The period oo oo bVl ) s 13

GOOSE RIVER NEAR PORTLAND, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | |* Run-off in

Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 |

March 3,508 | 520 0 113 6,960

April 546.6 | 50 4.5 18.2 1,080

May - 86.8 3.8 1.4 2.80 172

June _. 26.3 2.6 0 .88 52

July 21.1 | 2.7 0 .68 42
|

The period 1945-46 . 4,188.8 | 520 0 | 11.5 8,310

GOOSE RIVER NEAR PORTLAND, N. D.
Stream-Flow Information
(Addition to Supplement “B’ of the Fourth Biennial Report.)

Second | | | [ Run-off fin
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1946-1947

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 (] 0 0 0
1,617 260 0 52.2 3,210
1,949.3 200 6.5 65.0 3,870

92.9 6.1 .8 3.00 18
441.7 41 1.5 14.7 876
21.1 1.8 0 .68 42

.6 0 .02 1.2
0 0 0 0 0
|

Water year 1946-47 4,122.6 260 0 11.8 | 8,180
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GOOSE RIVER AT HILLSBORO, N. D
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

|  Seecond | | | Run-off in
Month | Foot Days | Maximum | Minimum Mean | Acre-Feet
1944- 1945
88.9 4.8 1.4 2.87 176
403.6 36.0 1.8 13.5 801
172. 14.0 1.4 5.6 344
20.5 1.4 0.4 0.66 41
18.0 0.9 0.4 0.64 36
3,052.5 283.0 0.2 98.5 6,050
1,215.0 90.0 18.0 40.5 2,410
564.0 27.0 13.0 18.2 1,120
513.2 27.0 6.4 17.1 1,020
185.5 38.0 0.9 5.98 368
40.4 4.1 0.4 1.3 80
32.6 2.8 0.0 1.09 65
|
7] 283.0 0.0 17.3 12,511

GOOSE RIVER AT HILLSBORO, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

| Second | | | [ Run-off in
Month | Foot Days | Maximum | Minimum [ Mean | Acre-Feet
1945-1946
October ... 51.4 2.8 7 1.66 102
November 15.8 .3 6 31
December _ 15.8 9 4 b1 31
Januvary ... 14.6 K 4 47 29
February . 15.6 2.3 4 b 31
March 6,504.2 1,200 3 210 12,900
April .. 1,548 122 18 51.6 3,070
May ... 496 27 11 16.0 984
June - . 273.2 27 3.8 9.11 542
July 274.5 23 2.2 8.85 544
August 16.8 1.9 0 54 33
September 25.1 4.8 0 84 50
| [
Water yonr 1945 46 . 9 251 0 1,200 { 0 ! 253 | 18,350

GOOSE RIVER AT HILLSBORO, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

| _Second | | | | Run-offiin
Month | Foot Days | Maximum | Minimum [ Mean | Acre-Feet
1946-1947
October . ... ... .. 42.3 4.1 0.6 1.36 B4
November ... ... ___. 43.9 2.8 9 1.46 87
D b 20.8 1.4 2 .67 41
6.7 4 1 .22 13
3.9 4 0 14 7.7
3,765.56 650 0 121 7,470
11,841 1,660 72 395 23,490
1,187 14 38.3 2,350
1,559 120 12 52.0 3.090
284.3 20 | 2.6 9.17 564
60.2 2.9 1.4 1.94 119
September 26.6 1.4 7 89 63
| |
Water year 1946-47 . ._.] 18,8412 | 1,660 0 51.6 | 37370 _
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TURTLE RIVER AT MANVEL, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | Run-offin
Month Foot Days | Maximum | Minimum [ Mean | Acre-Feet
1945-1946
64.3 3.7 1.3 2.07 128
54.2 4.9 .2 1.81 108
11.4 .9 1 .37 23
3.1 1 1 10 6.1
2.8 AT 1 10 5.6
4,355.2 650 .1 140 8,640
1,062 100 10 35.4 2,1
244.0 11 3.7 7.87 484
152.6 15 2.7 5.08 302
1,486.5 277 .8 48.0 2,950
8.9 1.1 1 29 18
171.5 21 2 5.72 340
7,616.4 650 .1 20.8 15,110

FOREST RIVER NEAR FORDVILLE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

|  Second | | | | Run-offin
Month i Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945
October 87.7 3.2 2.2 2.83 174
November 255.8 26 2.4 8.53 507
201.4 8.5 2.4 6.50 399
114.9 5.0 2.2 3.71 228
137.7 5.6 4.3 4,92 273
2,561.6 224 5.0 82.6 5,080
09 63 12 20.3 1,210
355 15 10 11.5 704
263.8 16 4.5 8.79 523
121.1 4.4 3.0 3.91 240
50.7 2.9 1.0 1.64 101
84.5 5.0 1.0 2.82 168
] |
4,843.2 | 224 | 1.0 13.3 9,607
FOREST RIVER AT FORDVILLE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | | ! Run-off in
Month Foot Days | Maximum | Minimum || Mean | Acre-Feet
1945-1946 !
Octob 91.7 3.8 2.3 2.96 182
November . 111.4 4.0 3.5 3.71 221
D b 117.8 4.2 3.5 3.80 234
142.4 4.8 4.0 4.59 282
118.2 4.8 3.8 4.22 234
3,772.4 900 4.5 122 7,480
599.9 49 8.9 20.0 1,190
223.4 9.8 5.2 7.21 443
210.7 19 4.7 7.02 418
123.0 8.9 2.2 3.97 244
713 3.6 2.0 2.30 141
129.1 14 2.4 4.30 256
| |
Water year 1945-46 ._____| 57113 | 900 2.0 15.6 | 11,320
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FOREST RIVER AT MINTO, N. D.

(Addition to Supplement “B” of the Fourth Biennial Report.)

Stream-Flow Information

Second | Run-offiin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-19456 -
Octob 76.6 3.0 2.3 2.44 150
Novemb, 440.0 26 2.3 14.7 878
D b 347.2 18 3.7 11.2 689
January ... ... 79.2 4.5 1.2 2.55 167
February . - 45.8 2.3 1.2 1.64 91
March’ - 2,776.2 239 0.8 89.6 5,610
April - 1,418 127 24 47.3 ,81
May . - 622 24 18 20.1 1,230
June _. 455.6 19 9.3 15.2 904
July _. — 178.2 9.3 2.3 5.59 344
August ____ 89.8 4.5 5 2.90 178
Septemtl 29.6 3.0 0 .99 59
Water year 1944-45 _____ 6,652.6 239 0 18.0 12,996

FOREST RIVER AT MINTO, N. D.

Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946 N
Octob 65.6 4.6 0.8 2.12 130
November .. ___ - 82.7 3.8 2.1 2.76 164
D b 32.7 2.0 .6 1.05 65
15.5 5 b .50 31
5.5 .5 0 .20 11
4,802.0 1,000 0 155 9,620 a
,267 109 21 42.2 2,610
328.6 18 7.0 10.6 652
267.0 13 7.0 8.90 530
166.1 13 0 5.36 329
0 0 0 0 0
89.8 12 0 2.98 177
7,122.0 1,000 0 19.5 14,120

SOUTH BRANCH PARK RIVER NEAR PARK RIVER, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second , , | Run-offtin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945
October 11.1 0.6 0.2 .36 22
ovemt 111 8.0 1 3.7 220
b 86.1 4.1 1 2.78 171
8.5 0.5 0.1 2.74 17
5.6 0.2 0.2 0.20 11
4,772.8 581 0.2 154 9,470
703 56 11 23.4 1,390
354.6 18 6.1 11.4 703
202.5 17 1.1 6.76 402
74.8 6.1 0.1 2.41 148
7.0 0.4 0.1 2.25 14 -
4.9 0.2 0.1 1.63 9.7
Water year 1944-45 6,341.9 681 0.1 17.4 12,677.7
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SOUTH BRANCH OF PARK RIVER NEAR PARK RIVER, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | l | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946
Octob 5.6 2 hi 18 11
4.5 2 .1 15 8.9
3.1 .1 1 .10 6.1
3.1 1 1 .10 6.1
2.8 .1 1 .10 5.6
2,854.0 400 .1 92.0 5,660
531.2 39 4.8 17.7 1,050
113.2 8.6 2.3 8.65 22
82.0 26 .1 2.73 163
3.5 5 0 Jd1 6.9
3.1 .1 .1 10 6.1
15.9 2.3 .1 53 32
Water year 1945-46 ______ 3,622.0 400 0 9.92 7,180

PARK RIVER AT GRAFTON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

| Second | | 1" Run-off in

Month | Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-19456

October 25.9 4.0 0.4 0.84 51

436.6 35 [ 0.5 14.6 866

216.6 29 0.4 6.99 430

8.2 3 0.2 0.26 16

6.4 3 0.2 0.23 13

12,709.8 1,140 0.1 410 25,210

,029 52 134 7,990

1,758 5 44 56.7 3,490

945 54 21 31.5 1,870

227.4 20 1.6 7.34 451

26.2 2 1 0.85 52

18.3 1.6 .1 0.61 36

20,407.3 1,140 .1 55.9 40,475

PARK RIVER AT GRAFTON, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | l | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946
October e | 5.0 .3 Jd .16] 9.9
6.3 4 .2 21 12
4.3 .3 1 .14 8.5
3.1 1 1 10 6.1
3.5 2 .1 A2 6.9
7,336.5 1,150 a1 237 14,550
,065 147 28 68.5 4,080
295.8 19 4.5 9.54 587
1479 9.4 3.0 4.93 293
39.3 6.3 0 1.27 78
4.0 1.1 0 13 7.9
D 11.2 2.2 0 .37 22
Water year 1945-46 9,911.9 1,150 0 27.2 19,660
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PEMBINA RIVER NEAR MANITOU, MANITOBA, CANADA
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

| | Run-off in

Month | Mean | Acre-Feet
1944-1945

(011174 725 ) (N [P UIRR N [N B ———

68,494 1,480 | B4 | . .. 135,800

PEMBINA RIVER NEAR MANITOU, MANITOBA, CANADA
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

|  Second | | Run-off in
Month i Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946

1,308.7

March 23- 31

|
|
~
|
’1
|
|
|
|

April __
May _
June ..
July _.
August _ -
September . ...
PEMBINA RIVER NEAR MANITOU, MANITOBA, CANADA
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
|~ Second | 1 | Run-offin

Month | Foot Days | Maximum | Minimum [ Mean | Acre-Feet

1946-1947
October 429.5 17.5 13.9 852
November 1-15 189.5 17.0 12.6 376
D b —_— !
January .. {
February - R
March 30-31 125
April .. 9,742 19,320
May __ 6,484 12,860
June .. 2,543 5,040
July . | 1,118.5 2,220
August - -l 1,587.1 3,160
September . || 1,363.6 2,700
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PEMBINA RIVER NEAR WALHALLA, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
| Seecond | | | Run-off in
Month | Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945
October ... 5,612 242 135 181 11,130
November ... 6,389 938 80 213 12,670
D b 2,768 135 50 89.3 5,490
January 1,299 50 36 41.9 2,580
February 1,161 47 34 41.5 2,300
24,915 2,780 32 804 49,420
30,182 1,560 876 1,006 59,870
21,441 899 531 692 42,5630
1,18 527 24.8 373 22,190
,96 375 175 225 13,810
3,663 166 80 118 7,270
D 2,401 97 70 80 4,760
Water year 1944-45 ___ 117,982 ] 2,780 l 32 323 234,020
PEMBINA RIVER NEAR WALHALLA, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
[ Second | ] [ | Run-offin
Month | Foot Days | Maximum | Minimum | Mean | Acre-Fect
1945-1946 |
October ... ... . ... 1,729 69 40 55.8 | 3,430
November 907 17 | 24 30.2 1,800
December .. 504 26 | 10 16.3 1,000
January . 293.2 10 ! 7.9 9.46 582
February 223.9 8.8 7.5 8.00 444
March _. . 19,241 1,910 | 7.9 621 38.160
April . . ... . ... 18,780 911 | 382 626 37,250
May ... . e e 7,521 371 1 135 243 14,9290
June ___. - 2,643 123 ! 56 84.8 5,040
July .. 1,521 86 | 31 49.1 3,020
August ... ... 644 29 15 20.8 1,280
September 448.2 21 | 9.4 14.9 889
! |
Water year 1945-46 _____ | 54,3553 | 1,910 7.5 |} 149 | 107,800
PEMBINA RIVER NEAR WALHALLA, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | ,‘ | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-1947 |
October 668 29 16 21.6 | 1,320
November 603 28 14 20.1 1,200
D ber _. 289 14 4 9.3 573
January .. 151 12 2 4.9 300
February __ 77.9 4 1.3 2.78 155
March 373.8 100 4 12.1 T41
April . 16,960 1,240 200 565 33,640
May 7,996 371 188 258 15,860
June 5,112 266 144 170 10,140
July . 2,105 121 38 67.9 4,180
August .. 3,975 958 36 128 7,880
September .. 1,671 69 48 55.7 3,310
Water year 1946-47 ... | 39,981.7 1,240 4 110 79,300
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PEMBINA RIVER AT NECHE, N. D,
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)

Second | | | Run-off in

Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945

Octob 6,298 274 153 203 12,490

November 7,012 630 77 234 13,910

December . 3,256 181 54 105 6,460

1,329 53 36 42.9 2,640

1,387 56 42 49.5 2,750

22,966 2,400 38 741 45,550

32,391 1,730 918 1,080 64,250

23,542 933 607 759 46,690

13,179 597 305 439 26,140

7,968 362 213 257 15,800

4,413 204 101 142 8,750

2,892 111 79 96.4 5,740

Water year 1944-45 126,633 2,400 36 347 251,170

PEMBINA RIVER AT NECHE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

|  Second | | Run-off in
Month | Foot Days | Maximum | Minimum | Mean Acre-Feet
1945-1946
October ______ 2,071 79 54 66.8 4,110
November _ 1,069 53 23 35.6 2,120
December . 673 34 11 21.7 1,330
January .. - 278.5 11 8.1 8.98 552
February - 250.8 9.3 8.1 8.96 497
March - 17,619.5 2,070 8.1 568 34,950
April _ 20,221 917 450 674 40,110
May . | 8,996 430 172 290 17,840
June _ 3,402 165 7 113 6,750
July 2,094 96 44 67.5 4,150
August ___ 992 42 23 32 1,970
September .. - 609.3 28 9.3 20.3 1,210
Water year 1945-46 _ . 58,276.1 2,070 8.1 160 115,600
PEMBINA RIVER AT NECHE, N, D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | | Run-offfn
Month Foot Days | Maximum | Minimum [ Mean | Acre-Feet
1946-1947
Octob 915 39 27 29.5 1,810
November .. . 683 42 12 22.8 1,350
D b 229.0 11 3.0 7.39 454
Januvary __.. 54.7 3.0 .8 1.76 108
February 33.5 1.6 .6 1.20 66
March .. 31.8 2.6 .6 1.03 63
April _ 18,270.4 1,290 3.4 609 36,240
May - R 7 213 292 17,950
June _ 5,994 278 147 200 11,890
July .- 2,726 159 53 87.9 5,410
August .- 3,793 566 46 122 7,620
September 1,950 87 56 65.0 3,870
|
Water year 1946-47 _____ 43,730.4 1,280 | .6 120 86,730
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PEMBINA RIVER AT NECHE, N. DAK.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second ‘ I Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1947-1948
October ... 1,658 66 48 53.5 3,290
November 844 48 18 28.1 1,670
December - 478 20 12 15.4 948
January .. 436 16 10 14.1 865
February . 159 9 5 5.5 315
March _ 156 6 5 5.0 309
April . 27,907 8,600 6 930 55,350
May . 27,542 1,310 654 888 54,630
June ... 12,387 274 413 24,570
July . 9,671 510 213 312 19,180
August __ 6,106 255 165 197 12,110
September ____. 3,517 162 84 117 6,980
| |
Water year 1947-48 __.___ 90,861 | 3,600 | 5 | 248 ! 180,200

TONGUE RIVER AT CAVALIER, N. D.
Stream -Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second l ’ | Run-off in

Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945

October 112.8 4.8 3.2 3.64 224

November .. 1,358.9 821 3.4 45.3 2,700

D k 310.2 18 4.4 10.0 615

January ... 113.1 4.4 3.1 3.65, 224

February 79.3 3.4 2.4 2.83 157

March .. 5,717.3 855 2.2 184 11,340

April - 1,808 130 38 60.3 3,69

May ... 1,318 114 27 42.5 2,610

June __. 899 130 13 30.0 1,780

July _. 530.5 114 5.7 17.1 1,050

August __ 106.9 6.2 1.8 3.45 212

S ber 127.1 8.1 1.8 4.24 252

Water year 1944-45 . 12,481.1 855 1.8 34.2 24,754

TONGUE RIVER AT CAVALIER, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second ' , | | Run-off in

Month Foot Days | Maximum [ Minimum | Mean | Acre-Feet
1945-1946

October . 107.1 5.1 2.3 3.45 212

Novemb 115.5 5.3 3.0 3.85 229

D b 75.8 4.1 1.0 2.45 150

J ry 48.4 1.8 1.1 1.56 96

February .. 36.3 1.4 1.2 1.30 72

March 2,826.3 363 1.2 91.2 5,610

April 81 17 11 32.7 1,950

May ... 370.0 18 9.2 11.9 734

184.4 11 3.4 6.15 366

86.7 9.4 a7 2.80 172

13.9 1.1 2 45 28

72.1 7.9 1 2.40 143

Water year 1945-46 . __. 4,917.5 363 1 13.5 9,760
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TONGUE RIVER AT CAVALIER, N. DAK.
Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second , l | Run-off in
Month Foot Days | Maximum [ Minimum [ Mean | Acre-Feet
1946-1947 !
October 118.2 7.0 2.0 3.811 234
November 83.7 4.5 1.1 2.79 166
December . 28.9 2.5 0 .93 57
January _._ 1.0 1 0 .03 2.0
February 0 0 0 0 0
March _. 15 10 0 5 30
April _ 2,465 300 24 82.2 4,890
May _. 419.3 24 7.9 13.5 832
June __ 1,077.6 128 7.9 356.9 2,140
July . 282.4 24 3.9 9.11 560
August . 139.1 7.9 1.5 4.49 276
September __ - 61.8 6.1 4 2.06 123
Water year 1946-47 .|  4,692.0 300 0 12.9 9,310

SOURIS RIVER NEAR SHERWOOD, N. D.

Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945
QOctober 442.6 18 8.5 14.3 878
November 336.5 26 4.6 11.2 667
December __. 130.2 5.8 1.6 4.2 258
January .__ 50.2 2 1.0 1.62 100
February _ 40.3 1.7 1.2 1.44 79.9
March 873.6 105 1.1 28.2 1,730
April 963 68 20 32.1 1,910
ay _ 482 20 13 15.5 956
June ___ 518 27 13 17.3 1,030
July __ 928 56 15 29.9 1,840
August . 313.4 17 2.7 10.1 622.
September .. . ..___ 66 4.4 1.0 2.2 131
| |
Water year 1944-45 ... 5,143.8 | 105 1.0 | 14.1 10,201.9

SOURIS RIVER NEAR SHERWOOD, N. D.

Stream-Flow Information

(Addition to Supplement “B* of the Fourth Biennial Report.)

Second | | | Run-offlin
Month Foot Days | Maximum | Minimum || Mean | Acre-Feet
1945-1946 f
October . ... 117.0 4.7 2.4 3.77 232
November - 118.5 6.0 2.4 3.95 235
December - ] 25.6 2.4 0 .83 51
January _.. 0 0 0 0 0
February _ .5 1 0 .02 1.0
March _ 17,162 1,980 0 554 34,040
April - 8,599 863 55 287 17,060
May .. - 1,076 | 54 27 34.7 2,130
June _ 700 36 11 23.3 1,390
July i 439.2 23 8.8 14.2 871
August | 185.6 15 3.2 5.99 368
pt | 52.3 4.4 8 1.74 104
| | |
[ 28,475.7 |. 1,980 0 | 78.0 | 56,480

Water year 1945-46_
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SOURIS RIVER NEAR SHERWOOD, N. D,
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | i Run-offin

Month Foot Days | Maximum | Minimum | Mean Acre-Feet
1946-1947

October ... —— 95.6 5.8 1.9 3.08 190

Wovember - 58.5 2.6 1.6 1.95 116

December .. - 34.9 1.6 5 1.13 69

January _. 22.6 .8 N 73 45

February 13.0 .6 1 46 26

1,692.4 900 1 54.6 3,360

48,080 2,250 840 1,603 95,370

11,310 168 22,430

6,544 682 58 218 12,980

4,417 473 38 142 8,760

I 919 42 21 29.6 1,820

Septemb 713.6 46 6.9 23.8 1,420

]
Water year 1946-47 ___ 73,900.5 | 2,250 1 202 146,600

SOURIS RIVER NEAR SHERWOOD, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second I ' | Run-offfin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1947-1948 |
October . 410.2 29 | 4.5 13.2 814
November - 287.3 14 6.2 9.58 570
December .. - 329 13 8 10.6 653
January . 247 12 4 7.97 490
February 174 6 6.0 345
March - 161 6 4 5.2 319
April .. - 41,111 7,380 5 1,370 81,540
May - 73,509 7,070 262 2,371 145,800
June - 5,040 248 118 168 10,000
July . 2,870 140 74 92.6 5,690
August ___ 1,500 149 23 48.4 2,980
September ... 875.4 21 8.4 12.5 745
Water year 1947-48 _____. 126,013.9 7,380 4 344 249,900
SOURIS RIVER NEAR FOXHOLM, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
|  Second | | Run-offin
Month | Foot Days | Maximum | Minimum Mean | Acre-Feet .
1944-1945
Octob 3,121 107 87 101 6,190
November .o 3,213 137 60 107 6,370
D b i 2,644 89 84 85.3 5,240
2,622 87 84 84.6 5,200
2,097 87 36 . 74.9 4,160
1,377 vy 17 44.4 2,730
567.1 31 5.7 18.9 1,120
409.8 39 1.7 13.2 813
138.2 12 0.2 4.6 274
15.2 1.4 0.1 0.49 30
3.3 1.7 0 0.11 6.5
21.0 2 0.3 0.7 42
16,228.6 137 0 44.5 82,175.56
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SOURIS RIVER NEAR FOXHOLM, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second l l l I Run-off fin
Month Foot Days | Maximum | Minimum | Mean Acre-Feet
1945-1946
Octob 12.1 1.1 0.1 0.39 24
57.6 32 .3 1.92 114
8.6 .4 2 .28 17
13.8 q .3 .45 27
10.0 4 3 .36 20
12.0 1.1 2 39 24
4,211.1 250 2 140 8,350
1,365.9 151 3.4 44.1 2,710
73.4 3.4 1.7 2.45 1
536.3 58 0 17.3 1,060
August __ 3.2 5 0 10 .
September .. 1,384.2 68 0 46.1 2,760
|
Water year 1945-46 . | 7,688.2 250 | 0 21.1 15,250

SOURIS RIVER NEAR FOXHOLM, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second r | Run-off fin
Month Foot Days | Maximum | Minimum | Mean Acre-Feet
1946-1947
Octob 53.7 6.2 3 1.73 107
November . . ... 2,718 112 15 90.6 5,390
D b 2,289.6 107 4 73.9 4,540
— 8.9 R .2 29 18
6.4 .3 2 23 13
5,109.4 950 2 65 10,130
23,926 1,310 160 798 47,460
13,096 1,140 120 422 25,980
3,346 157 52 112 .
10,054 404 187 324 19,940
8,122.9 359 9.9 262 16,110
1,530.5 110 4.4 51.0 3,040
Water year 1946-47 ____. 70,261.4 1,310 .2 192 139,400

SOURIS RIVER NEAR FOXHOLM, N. D.
Stream-Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)

Second l | | Run-offin

Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1947-1948

ber 136.0 13 1.2 4.39 270

200.3 9.9 1.2 6.68 397

310.8 2 8.2 10.0 616

305.6 10 9.0 9.8 606

0 10 10 10.0 575

4,400 380 10 142 8,730

22,032.9 2,090 3 734 43,700

, 2,790 1,560 2,207 135,700

13,536.9 1,190 2 451 26,850

y 195 13 108 6,620

1,113 106 1.2 36.9 2,210

2,946 122 91 98.2 5,840

Water year 1947-48 .| 117,029.5 2,790 1.2 320 232,100
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SOURIS RIVER ABOVE MINOT, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Run-off in

Second | , }
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-1945
October ... 3,501 119 105 113 6,940
Novemb 3,582 142 89 119 7,100
2,622 100 82 84.6 5,200
2,653 93 84 85.6 5,260
2,238 98 38 79.9 4,440
2,960 425 36 95.5 5,870
921 53 15 30.7 1,830
578.5 34 8.1 18.7 1,150
416 41 2 13.9 82
104.8 8.1 0.8 3.38 208
26.1 3.2 0 0.84 52
0 0 0 0 0
19,602.4 425 0 53.7 38.875

SOURIS RIVER ABOVE MINOT, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-offin

Month Foot Days | Maximum | Minimum Mean | Acre-Feet

1945-1946
October 13.5 1.4 0 44 27
Novemb 82.3 14 2 2.74 163
D b 41.5 2.0 1.0 1.34 82
January oo - 36.8 1.4 .8 1.19 73
February 15.1 .8 4 54 3
March - 899.6 124 4 29 1,780
April 4,408 243 21 147 8,730
May 1,520.7 148 2.7 49.1 8,020
June 7.2 3.6 1.3 1.91 11
July 467.1 67 I’ 0 15.1 926
Augus 1.1 . 0 .04 2
Septemb 1,320.6 69 0 44.0 2,620
Water year 1945-46 8,858.5 243 0 24.3 17,670

SOURIS RIVER ABOVE MINOT, N. D,
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | Run-off in

Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-1947

October . 110.5 8.7 1.5 3.56 219

November ... . 2,516.4 112 2.3 83.9 4,990

D b 2,347.2 105 3.4 75.7 4,660

44.5 3.0 1.0 1.44 88

17.0 .9 4 61 34

6,512.56 1,050 4 210 12,920

27,402 1,350 288 913 54,350

15,096 1,230 129 487 29,940

4,486 332 g6 150 3,900

9,954 400 118 321 19,740

8,176 343 29 264 16,220

Septemb 1,905 115 11 63.6 3,780

Water year 1946-47 _____. 78,667.1 1,350 .4 215 155,800
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SOURIS RIVER ABOVE MINOT, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | | Run-offin
Month Foot Days | Maximum | Minimum [ Mean | Acre-Feet
1947-1948 ’ ] ]
October [, 288.9 | 26 | 4.6 9.32 573
November ... A 309.9 | 12 | 8.7 10.3 615
D i _t 371 | 12 | 11 12.0 736
January - 344 12 | 10 11.1 682
February 305 11 | 10 10.5 605
March 4,057 340 | 11 131 8,050
Abpril 24,290 | 1,650 | 380 810 48,180
May .. .. 67,080 | 2,680 | 1,760 2,164 133,100
June . 15,478 | 1,660 | 2 16 30,700
July .. 4,208 | 203 | 53 136 8,360
August .. 2,386 l 111 | 39 77.0 4,730
September . 3,299 130 | 97 110 6,540
| |
Water year 1947-48 _.. 122,416.8 | 2,680 | 4.6 334 242,900
SOURIS RIVER AT VERENDRYE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945
October ..cccccew oo e .. 3,615 162 68 117 7,170
November .- 3,881 157 101 129 7,700
December _ 2,632 100 79 84.9 5,220
January ... 2,608 88 7S 84.1 5,170
February . 2,363 90 81 84 4,690
March . 8,274 640 ¥4 267 16,410
April . 2,130 171 35 71 4,220
May __ .. 1,121 68 24 36.2 2,220
June 96% 57 14 32.2 1,920
July ... 538 28 12 17.4 1,070
August . 408.5 23 8 13.2
September _. 222.5 10 6 7.42 441
| |
Water year 1944-45 _ . 28,760 | 640 | 6 78.8 57,041
SOURIS RIVER AT VERENDRYE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
— Second | | [ Run-off in
Month Foot Days | Maximum | Minimum || Mean | Acre-Feet
1945-1946 I
Octob - 198.0 9.3 4.2 6.39 393
November -. 234.0 9.3 6.8 7.80 464
December . 213.6 8.2 5.3 6.89 424
January 168.8 6.0 5.0 5.46 335
February - 144.0 5.3 4.9 5.14 286
March 4,221.2 376 5.3 136 8,370
April 4,797 267 62 160 9,610
May __ 2,306 154 18 74.4 4,570
June 390.0 21 8.2 13.0 774
July 469.4 39 5.3 15.1 931
August 130.6 7.3 2.7 4.21 259
ptemb 1,022.9 65 4.5 34.1 2,030
|
Water year 1945-46 . 14,295.5 376 2.7 39.2 | 28,350
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SOURIS RIVER AT VERENDRYE, N. D.
(Addition to Supplement “B” of the Fourth Biennial Report.)
Stream-Flow Information

Second | { | Run-offin

Month Foot Days | Maximum | Minimum || Mean | Acre-Feet
1946-1947

October e 401.3 37 7.1 12.9 796

ovemb 1,999.5 105 8.8 66.6 3,970

b 2,757 110 28 88.9 5,470

270.0 24 3.0 8.71 536

80.6 5.0 2.0 2.88 160

4,545.0 750 1.0 147 9,010

26,651 1,300 498 888 52,860

19,460 1,220 179 628 38,600

5,724 360 136 191 11,350

9,592 431 115 309 19,030

9,477 388 38 306 18,800

2,090 156 31 | 69.7 4,150

| |
83,047.4 1,300 1.0 | 228 | 164,700

SOURIS RIVER AT VERENDRYE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Fe
1947-1948
October . .. 626 32 15 20.2 1,240
o b 451 19 12 15.0 - 895
December __.. 470 17 14 15.2 932
January ___ 456 16 13 14.7 -904
February . 348 12 12 12.0 690
March .- 2,396 230 12 77.3 4,750
April 28,560 1,980 240 952 56,650
May _ 63,520 2,290 1,290 2,049 126,000
June ... 24,833 1,970 170 49,260
July - 6,671 291 120 212 13,030
August .. - 3,121 131 kit 101 6,19
ptemb 3,606 147 98 120 7,150
|
Water year 1947-48 __ .. 134,957 2,290 12 369 267,700

SOURIS RIVER NEAR BANTRY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | | [ Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945 { | |
October 3,501 135 92 113 6,940
November 3,838 150 115 128 7,610
D b 8,152 130 11 102 6,250
January ... 2,661 91 75 82.6 « 5,080
February . 2,539 102 84 90.7 ,040
March 9,015 766 5 291 17,880
April 5,686 381 63 186 11,080
May 2,042 72 62 65.9 4,050
June 2,135 169 40 71.2 4,230
July 1,208 54 28 39 2,400
August 856 40 13 27.6 1,700
Sept 276.3 17 6.9 9.21 548
| ]
Water year 1944-45 .| 36,709.3 766 6.9 |, 101 | 72,808
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SOURIS RIVER NEAR BANTRY, N. D.

Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum [ Minimum || Mean | Acre-Feet
1945-1946
Octob: 457 26 10 14.7 906
557 22 18 18.6 1,100
486 19 11 15.7 964
384 13 11 12.4 762
290.3 11 9.2 10.4 576
2,857 594 10 92.2 5,670
6,411 606 84 214 12,720
8,717 218 74 120 ,
1,249 92 21 41.6 2,480
773 41 15 24.9 1,630
201.0 14 3.9 6.48 399
402.1 49 5.1 13.4 798
17,784.4 606 3.9 48.7 35,280
SOURIS RIVER NEAR BANTRY, N. D.
Stream-Flow Information
(Additlon to Supplement “B” of the Fourth Biennial Report.)
Second | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1946-1947
Octob: 1,218 72 18 39.3 2,420
November . . 1,581 89 19 52.7 3,140
Dr b 2,964 106 80 95.6 5,880
January 657.0 70 8.0 21.2 1,300
February - 152.0 8.0 2.5 5.43 301
March 1,008.0 420 1.0 32.5 2,000
April .. 26,175 1,320 500 839 49,930
May .. 24,902 1,230 334 803 49,390
June -- 7,607 389 195 250 14,890
July - 10,919 427 198 352 21,660
August 10,477 389 276 338 20,780
Sept ,43 213 62 81.1 4,820
Water year 1846-47 ____. 88,992.0 1,320 1.0 244 176,600
SOURIS RIVER NEAR BANTRY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | , l | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1847-1948 [
Octob 1,353 87 23 43.6 2,680
700 32 20 23.3 1,390
607 21 18 19.6 1,200
522 18 14 16.8 1,040
344 13 11 11.9 682
1,566 210 12 50.5 3,110
22,965 1,700 220 766 45,650
53,970 1,990 1,470 1,741 107,000
39,590 1,990 478 1,320 78,5630
10,969 449 252 354 21,760
,785 275 114 154 9,490
8,427 133 98 114 6,800
Water year 1947-48 _..| 140,798 1,990 11 385 279,200




STATE OF NORTH DAKOTA 111
SOURIS RIVER NEAR WESTHOPE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | Run-off in
Month Foot Days | Maximum | Minimum Mean Acre-Feet
1944-19456
Octob 2,920 346 19 94.2 5,790
Novemb 2,015.7 187 0.5 67.2 4,000
December _. 4,357 149 130 141 8,640
January .. 3,638 146 68 117 7,220
February 2,015 79 68 72 4,000
March 4,874 1,040 1 187 9,670
April 22,631 1,020 213 754 44,890
5,208.3 650 0.2 168 10,330
784.9 47 0.3 26.2 1,56
591.4 41 2.5 19.1 1,170
2,751.5 196 3.9 89.0 5,470
545.9 37 1.9 18.2 1,080
Water year 1944-45 . 52,338.7 1,040 0.2 143 103,820
SOURIS RIVER NEAR WESTHOPE, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second I i | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946
October ____ 582.6 54 9.6 18.8 1,160
November 20.1 12 0 .67 40
D b 0 0 0 0 0
January ... 0 0 0 0 0
0 0 0 0 0
61. 25 0 1.99 123
9,630 600 30 321 19,100
752 120 13 24.3 1,490
576.9 26 7.8 19.2 1,140
485.5 24 1.1 15.7 963
640.8 29 1.7 20.7 1,270
Sep 1,910 122 18 63.7 3,790
Water year 1945-46 .. 14,669.7 600 0 40.2 29,080
SOURIS RIVER NEAR WESTHOPE, N. D.
Stream -Flow Information
(Addition to Supplement “B*” of the Fourth Biennial Report.)
Second | | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-1947
October 373.8 28 3.1 12.0 741
Novemb 15.6 9.3 0 .52 31
D b 0 0 0 0 0
January 8.6 1.0 0 .28 17
February 28.8 1.1 1.0 1.03 57
March 31.6 1.3 1.0 1.02 63
April . 31,258 1,800 3.0 1,042 62,000
May 20,960 940 40 676 41,570
June 5,849 438 97 195 11,600
July 11,861 450 140 383 23,580
August 8,881 320 191 286 17,620
September .. 2,199 275 11 73.3 4,360
Water year 1946-47 ____ 81,466.4 1,800 0 223 161,600
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SOURIS RIVER NEAR WESTHOPE, N. D.
Stream-Flow Information
(Addition” to Supplement “B” of the Fourth Biennial Report.)

| Seecond | | | Run-off in

Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1947-1948 |

Octob 331.7 17 6.8 10.7 658

303.4 42 0 10.1 602

24.9 1.6 0 .80 49

18.4 1.6 0 .59 36

6.4 .3 1 .22 13

14.5 .5 4 47 29

26,701 2,900 1 890 52,960

67,970 2,800 1,750 2,193 134,800

50,900 1,900 1,100 1,697 101,000

10,536 950 21 340 20,900

- 7,669 433 47 247 15,210

Septemb 1,284 47 36 42.8 2,650

]
Water year 1947-48 ___.._ 165,759.3 | 2,900 0 453 328,800

LONG CREEK NEAR CROSBY, N. D,
Stream-Flow Information
(Addmon to Supplement “B*” of the Fourth Biennial Report.)

Second | | | | Run-off in
Month Foot Days | Maximum | Minimum | Mean ] Acre-Feet

1942-1943

Aprxl 1-10, 1943

May _.
June _
July __.
éugustl
LONG CREEK NEAR CROSBY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
| Second | | | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1943-1944
Octob
Nllv b
D T

January ...
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LONG CREEK NEAR CROSBY, N. D,
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.) .
[ Second l { ] | Run-off in
Month | Foot Days | Maximum | Minimum | Mean | Acre-Feet
1944-1945
October 1944 .. ... 0 0 0 0 0
N ber ... 0 0 0 0 0
D. b 0 0 0 0 0
January 1945 .. 0 0 0 0 0
February ... 0 0 0 0 0
March 67.2 5.4 0 2,17 133
April . 51.7 7.7 0 *1.72 102
May .8 .6 0 .03 1.6
June 0 0 0 0 0
July 0 0 0 0 0
August .. 11.0 3.8 0 .35 22
Septemb 0 0 0 0 0
|
Water year 1944-45 _.. 130.7 T.7 [ .36 259
LONG CREEK NEAR CROSBY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | | | Run-off in
Month Foot Days | Maximum | Minimum | Mean | Acre-Feet
1945-1946
October .. ___ 0 0 0 (1] 0
November 0 0 0 0 0
D ber 0 0 0 0 0
January _._ 0 0 0 0 0
February 0 0 0 [1} 0
March 3,582.7 678 0 116 7,110
Aprit 589.2 67 3.5 19.6 1,170
May .. 31.6 5.2 0 1.02 63
June ... .9 .3 0 .03 1.8
July . 344.2 150 0 11.1 683
August . 0 0 0 (1] 0
September __ 0 0 0 0 0
. |
Water year 1945-46 ... | . 4,548.6 | 678 | 0 12.5 9,030
LONG CREEK NEAR CROSBY, N. D.
Stream-Flow Information
(Addition to Supplement “B” of the Fourth Biennial Report.)
Second | I l | Run-offin
Month . Foot Days | Maximum | Minimum Mean | Acre-Feet
1946-1947 .
Octob 0 0 0 0 ]
N b 0 0 0 0 ]
D ber ... 0 0 0 0 0
January ... 0 0 0 1} 0
February . 0 0 0 0 (1]
arch 3,340 600 0 108 6,620
April 11,319 936 63 377 22,450
May _. 579.6 61 7.7 18.7 ,150
June .. 455.1 83 3.6 15.2 903
July . 193.7 34 4 6.25 384
August __ 264.6 31 . 8.54 525
ptember __ 240.6 20 2.5 8.02 477
]
Water year 1946-47 16,392.6 | 936 0 44.9 32,510
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LONG CREEK NEAR CROSBY, N. D.

Stream-Flow Information

. (Addition to Supplement “B” of the Fourth Biennial Report.)
Second , I | Run-off in

Month Foot Days | Maximum | Minimum | Mean | Acre-Feet

1947-1948
October 162.9 8.3 0.6 5.26 323
Novemb 90.3 5.4 1.9 3.01 179
D b 31 | n | el 1.0 61
January .. 15.5 SRR U .5 31
February 0 0 0
March 0 0
April 35,215 6,010 0 1,174 69,850
May . 3,716 51 12 20 7,370
June . 189.0 13 1.5 6.30 3175
July . 262.0 110 .6 8.45 520
August 3.6 6 0 11 6.9
Sep 0 0 0 0
Water year 1947-48 39,686.2 6,010 0 108 78,720

DES

LACS RIVER AT FOXHOLM, N. D.
Stream-Flow Information

(Addition to Supplement “B*” of the Fourth Biennial Report.)

Second | | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946
17.4 1.0 0.2 0.56 35
30.4 2.0 .5 1.01 60
3.8 5 0 12 7.5
0 0 0 0 0
0 0 0 0 0
795.0 110 0 25.6 1,580
286.2 25 3.0 9.51 6566
72.8 3.3 1.5 2.35 144
20.4 2.0 2 .68 40
29.9 2.8 1 .96 59
3.7 4 1 .12 7.3
September ... .3 .1 0 : .6
Water year 1945-46 ... 1,258.9 110 0 3.45 2,600

DES

LACS RIVER AT FOXHOLM, N. D.
Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | , , | Run-off in

Month Foot Days | Maximum | Minimum || Mean | Acre-Feet
October ... 14.6 0.9 0 0.47 29
November - 18.0 .9 3 .60 36
December . 4.6 .5 0 15 8.9
January .. - 0 0 0 0 0
February 0 0 [ 0
March __ - 2,360 600 0 76.1 4,680
April __ 2,183.0 322 9.0 72.8 4,330
May - 180.2 9.2 2.7 5.81 357
June _ - 889.6 290 2.3 29.7 1,760
July ... 152.0 21 5 4.90 30
August ___. 46.5 3.7 4 1.50 92
September ... . 49.6 7.5 .3 1.65 98

1946-1947
Water year 1946-47 ... 5,898.0 600 0 16.2 11,690
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DES LACS RIVER AT FOXHOLM, N. D.

Stream-Flow Information

(Addition to Supplement “B» of the Fourth Biennial Report.)

Second Run-off in

Foot Days ' Maximum , Mifiimum Mean Acre-Feet

Month
1947-1948
Octob 32.7 1.1 1.0 1.06 66
30.3 1.2 .8 1.01 60
19.7 1.0 3 .64 39
6.6 3 [ 18 11
0 0 0 0
3.1 2.0 0 1 6.1
6,390.0 498 1 180 10,690
1,806.8 219 9.1 58.3 3,580
251.1 32 2.0 8.37 498
1,072 63 23 34.6 2,130
1,116 86 24 36.0 2,210
509.7 23 6.8 17.0 1,010
10,237.0 498 0 28.0 20,300

WINTERING RIVER NEAR KARLSRUHE, N. D.

Stream.Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second I | Run-offin
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1944-1945
Octob 128 5.2 3.2 4.13 254
November 216.7 14 2.9 7.22 430
December 79.2 4 0.6 2.65 167
January 10.3 0.5 0.2 0.33 20
February 2.8 0. 0.1 0.1 5.6
March 2,481.5 200 0.1 80 4,920
April 1,456 114 14 48.5 2,890
May - 321.1 15 8.4 10.4 637
June - 210.9 11 3.2 7.03 418
July .. 140.1 7 2.7 4.52 278
August ... 88.6 6.2 0.9 2.86 176
Sep L 78.7 5.0 0.9 2.62 156
Water year 1944-45 | 5,213.9 | 200 0.1 14.3 10,341.6

WINTERING RIVER NEAR KARLSRUHE, N. D.

Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second | Run-off in
Month Foot Days | Maximum | Minimum Mean | Acre-Feet
1945-1946

October 105.8 4.6 2.9 3.41 210

November 77.1 4.3 1.9 2.57 153

D b 62.6 2.9 1.5 2.02 124

January ... 40.9 1.7 .6 1.32 81
February 4.2 .5 .1 .15 8.3

656.4 67 .1 21,1 1,300

801.1 62 7.9 26.7 1,690

166.3 17 3.2 5.36 330

91.8 5.0 1.9 3.06 182

49.3 4.4 .6 1.59 98

32.5 2.9 b 1.05 64

D 52.6 2.9 1.0 1.75 104

Water year 1945-46 ... 2,140.6 67 .1 5.86 4,240
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WINTERING RIVER NEAR KARLSRUHE, N. D.

Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second , , , Run-off in
Month FootDays | Maximum | Minimum Mean Acre-Feet
1946-1947
Octob 114.4 6.1 2.1 3.69 227
Novemb 79.8 6.1 1.0 2.66 158
D b 27.3 2.1 1 .88 54
Jannary ... 3.1 d d 10 6.1
5 1 0 .02 1.0
371 70 0 12.0 736
2,009 166 17 67.0 3,980
270.2 15 4.9 8.72 53
248.3 19 3.8 8.28 492
1,097.5 116 7.4 35.4 2,180
559.2 53 4.3 18.0 1,110
137.8 6.0 3.5 4.59 273
4,918.1 156 0 13.5 9,750

WINTERING RIVER NEAR KARLSRUHE, N. D.

Stream-Flow Information

(Addition to Supplement “B” of the Fourth Biennial Report.)

Second J l , Run-off in
Month Foot Days | Maximum | Minimum | Mean Acre-Feet
1947-1948 !

Octob 106.7 3.8 3.2 3.44 212

November . ... 87.9 4.2 2.5 2.93 174

D b 65.5 2.5 1.8 2.11 130

January ... ... 42.9 1.7 .8 1.38 85
February . 4.8 ] 7 0 17 9.5

16.1 2 0 .52 32

3,218 377 2 107 6,380

1,486 131 11 47.9 2,950

230.8 13 4.9 7.69 458

320.0 19 2.6 10.3 635

404.6 22 5.2 13.1 803

91.3 4.9 2.4 3.04 181

Water year 1947-48 _ 6,074.6 331 0 16.6 12,060

DEVILS LAKE NEAR DEVILS LAKE, N. D.

Month Elevation
1944-45 in feet
October 14th 1,403.40
TI:I'ovemlber 18th 1,403.50

January

February

March 5th 1,404.09
April 25th 1,404.31
May 10th 1,404.34
June 11th 1,404.36
July 12th 1,404.06
August 18th 1,403.90
Septemt 26th 1,403.79
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DEVILS LAKE NEAR DEVILS LAKE, N. D.

Month Elevation

1945-1946 in feet
1,403.69

QOctober 16th .. . __.
November 30th .

T T T 1,403.67

December 11th R 1,403.69
January - - o
February - - - - - -
March .. — - . [
April 17th - 1,404.75
May 10th - : . 1,404.70
June 21st e e e - 1,404.32
July 11th __ 1,404.27
August 11th . . e e em e e e e et e < aa e - 1,403.84
September 6th ... ... . . - 1,403.47
DEVILS LAKE NEAR DEVILS LAKE, N. D

Month Elevation
1946-1947 in feet
October 218t ..o L e e e 1,403.57
November 30th PR - 1,403.569
D ber 10th ... . 1,403.45
January Tth -

1,403.48

February .. . [ -
March .. S S J— e e e ammeee - -
April .. ... - .-
May 26th - 1,403.55
June 25th S, . 1,403.43
July 16th ... - - [T 1,403.28
August 13th e+ e e JE ceeeme 1,403.25
Septemb et e e eeeeomeee . 1,403.25
LAKE DARLING NEAR FOXHOLM, N. D.
Maximum Minimum
Month : Storage in : Storage in
Gage-helght Acre-feet Gage-height Acre-feet
1944-45
Octob 16.4 70,400 15.3 61,400
. N b 15.3 61,400 14.9 58,300
D b 14.9 ,30 14.4 54,800
January ... 14.4 54,800 13.5 . 49,000
February 13.5 49,000 13.0 46,000
March 13.0 46,000 12.7 44,200
April 13.0 46,000 13.0 ,00
May 13.0 46,000 12.6 43,600
June 12.6 43,600 12.5 43,000
July 12,5 43,000 12.5 43,000
August oo 12.1 40,600 11.8 39,000
Septemb 12.0 40,000 11.0 35,000
1945-46
October ... 12.4 42,400 11.7 38,600
November 12.0 40,000 12.0 40,000
December 12.0 40,000 12.0 40,000
January 12.0 40,000 12.0 40,000
February . 12.0 40,000 12.0 ,00
March 15.0 59,000 12.0 40,000
April 17.4 78,900 14.9 58,300
May 17.0 75,500 16.7 72,950
June . 16.7 72,950 16.6 72,100
July .. 16.6 72,100 16.1 67,850
AURUBE o 16.1 67,850 15.9 | 6,20
Septemb 15.9 66,200 15.0 | 59,000
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LAKE DARLING NEAR FOXHOLM, N. D.

Gage Maximum Gage Minimum
1946-1947
Octob 15.4 60,600 15.10 59,000
Novemb 15.3 60,200 14.7 56,200
14.7 56,200 14.1 52,560
14.1 52,560 14.1 52,560
14.1 52,560 14.1 52,560
14,1 52,560 13.0 46,000
19.4 94,800 12.9 44,800
19.4 94,800 19.0 90,300
19.8 99,700 19.0 90,300
19.7 99,300 18.9 88,500
18.9 88,500 16.8 69,600
16.8 69,600 15.9 64,600
16.0 65,000 15.9 64,600
16.0 64,600 15.9 64,600
16.0 64,600 15.9 64,600
16.0 64,600 15.9 64,600
16.0 64,600 15.9 64,600
16.0 64,600 14.8 56,600
15.8 63,800 12.0 40,000
22.7 130,500 17.5 77.200
19.6 95,2 18.0 81,000
17.9 80,400 17.7 79,100
18.3 83,600 17.8 79,400

o
-
fa N

Hebron Dam Spillway After Repair




STATE OF NORTH DAKOTA 119

THE TOPOGRAPHIC BRANCH
Department of the Interior
United States Geological Survey

Topographic maps are the most accurate and give information in
the most usable form to show each hill, valley and stream to scale and
the heights and slope of the ground surface. This information is necessary
before engineers can plan and design reservoirs, canals and irrigation
projects.

In cooperation with the U. S, Geological Survey, topographic maps
covering 1,088 square miles had been covered in former years, and 609
square miles has been added in the last biennium.

The Geological Survey, in connection with the Missouri Basin Devel-
opment program, has made extensive surveys in North Dakota in Burke,
Divide, Williams, Renville, Bottineau, McHenry and Ward counties,
covering 2,174 square miles. Cooperative mapping is planned and
control surveys are in progress on five 15-minute quadrangles in Burleigh,
Kidder and Morton counties and in the Wilton-Bismarck-Driscoll area.

Under the North Dakota Water Commission cooperative program,
quadrangle maps have been published as follows:

Carrington Cathay Pelican Lake
Manfred New Rockford Linecoln Valley
Turtle Lake Fessenden Sheyenne Lake
Office processing has been completed on:
Carrington Pace Pelican Lake
New Rockford Washburn Manfred
Turtle Lake Fessenden Sheyenne Lake
Cathay
Field contouring has been completed on:
Carrington Cathay Fessenden
Pace Washburn and started on Deapolis

New controls have been completed on:

Wilton Bismarck 1 Bismarck 2
and started on McKenzie Brittin No. 2 quadrangle.

New flying surveys have been completed for the Wilton, Bismarek 1,
Bismarck 2, McKenzie and Driscoll quadrangles.

On the Missouri River Basin, quadrangles have been published
(first proofs) on:

Alamo NE Grenora Brush Lake
Crosby SE Bright Water Lake Smoky Butte
Ambrose Hanks Zahl
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Office piocessing has been completed on:

.

Alamo NE Crosby Kermit SW
Bowbells NW Mohall Portal
Columbus Paulson Tolley SE
Lignite Donnybrook Bowbells NE
Northgate Kenmare Bruth Lake
Dokken SW Pleasant SE Crosby SW
Hanks Stampede Noonan
Pleasant SW Bowbells Pleasant NE
Stady Bright Water Lake Grenoia
Zahl Crosby SE Larson
Ambrose Norma Smoky Butte
Bowbells SE Pleasant Woburn
Flaxton SE

Field work including most of the control was completed during the
last two years, or will be completed by November 1, 1948, on all 847%
minute quadrangles in the Missouri-Souris group. Field work is also to be
completed in the Minot NE and NW and Sawyer NE, NW, and SE
quadrangles.

New flying suiveys have been completed on the Jamestown and
Pingree 30’ quadrangles, and will be completed this summer on the
Missouri-Souris extension. :

Plans for the North Dakota State Water Conservation Commission
cooperative program for the fiscal year ending June 30, 1949, include
the completion through publication of the Pace and Washburn quad-
iangles; the completion through preparation for inking of the Deapolis
quadrangle; the multiple compilation and part of the field contouring
for the Wilton quadrangle; the multiplex compilation for the Bismarck
7%, Mandan, Bismarck 15 n/2, Bismarck 1 SW, and Menoken 2/4
{(Bismarck No. 1) guadrangles; and the completion of the primary
control for the McKenzie and Driscoll quadrangles.

Plans for the Missouri Basin projects consist of the completion
through publication of the quadrangles of the Missouri-Souris group,
the control and subsequent mapping of the extension fo this group which
takes in all the quadrangles of the Souris River loop, and the mapping
in 7% minute units of the Drake-Jamestown project which consists of
the following 15 minute quadrangles:

Aylmer (S/2) Tokie (SW/4) New Rockford
Oberon Cathay Sykeston (N/2)
Fessenden Bowden (N/2) Flora
Carrington Maddock Manfred

Selz Sheyenne Lake (N/2) Brantford

Planimetric maps for ground water investigations are to be pre-
pa.ed for the Brinsmade, Maza, Starkweather and Crary quadrangles.
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Lignite eight feet thick has
to be cut through in the tunnel.
The lignite separates two strata
of clay, at the Garrison dam.
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Later programs include the mapping in 7% minute units of the
Pingree and Jamestown 30 minute quadrangles. The Jamestown Reservoir
portion of these quadrangles will be mapped during the current field
season.

North Dakota Research Foundation
GEOGRAPHICAL DATA CONCERNING NORTH DAKOTA
By Alex Burr

I. Boundary Lines (to nearest tenth mile).
A. North—3810.0 miles—Approximately the 49° parallel.
B. East—218.5 miles—air-line-river boundary approximately 416
miles.
C. South—360.6 miles—T7th Standard parallel.
D. West—210.8 miles—27th Standard meridian.

II. Boundary Corners (to nearest second of latitude or longitude).
A. Northeast—49° 00’ 02” N. Lat.; 97° 13’ 41” W. Long.
B. Southeast—45° 56’ 07” N. Lat.; 96° 33" 41” W. Long.
C. Southwest—45° 56" 43” N. Lat.; 104° 02’ 17" W. Long.
D. Northwest—49° 00’ 00” N. Lat.; 104° 02’ 53” W. Long.

III. Areas
A, Of State 70,665 Square Miles
1. Land area 70,054 Square Miles
2. Water area 611 Square Miles

B. Of Basins (Based on line of Bureau of Reclamation)
1. Red-Souris-Devils Lake to Hudson’s Bay
29,500 Sq. M. (Approx.)
2. Missouri to Gulf of Mexico........... 41,200 Sq. M. (Approx.)

MOTOR FUELS AND OILS FROM LIGNITE COAL

It has been demonsirated under laboratory tests at the North Dakota
State University and at other points that motor fuels and oils can be
produced from lignite coal, of which it is estimated that western North
Dakota has more than six billion tons. The decreasing production of motor
fuels and oils, with rationing in some areas, will without doubt speed
up the utilization of this immense deposit of lignite, said to be about
half of the coal in the United States.

Congress authorized the construction of a laboratory at the North
Dakota University to cost $550,000 and appropriated $250,000 for work
for the first twelve months. This is to enable the chemists to produce
motor fuels and oils and other by-products of lignite coal under com-
mercial conditions and quantities, to demonstrate that production on a
quantity basis can be made at a cost to compete with the markets, in
the hope that this information will induce large producers to engage
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in the industry in North Dakota. About seventy five other by-products
of lignite coal can be extracted, altogether giving promise of a big
industry for the future. Some of the large oil companies are experi-
menting in synthetic liquid fuel plants, at least two with natural gas
and one will use coal.

UNITED STATES WEATHER BUREAU

As of 1948 there are four first-order Weather Bureau stations in
North Dakota and ten Airway stations, all rendering twenty-four hour
service. There are also 125 cooperative weather observers in North
Dakota, supervised by the Bismarek office. These cooperative weather
observers take daily readings, recording the high temperature, low
temperature, 24-hour precipitation, sky condition and wind. The observers
are scattered over the state, usually two or three to the county. They
1eceive no pay for their work, but there are many public-spirited citizens
who are interested in the weather in all counties so that little difficulty
is experienced in finding observers. Beginning with July, 1948, weather
records were put on punch cards with International Business Machines.
With this method much more data are available with less work.

There aie also records kept from more than 100 rain gages owned
by state agencies, individuals, companies and Federal agencies. About
twenty-five of the cooperative observers have recording gages which
indicate the time and rate of fall besides the amount. The rate of fall
is important for determining the run-off from the fall per hour. One-
half inch of rain falling slowly over a period of six hours is worth more
to the state than an inch that falls in an hour. Fortunately, rainfalls of
more than one inch per hour occur only twice in the average year in
North Dakota.

The first weather records in North Dakota were made by Lewis &
Clark in 1804-5. The army began regular observations in 1860 but a
good distribution of stations was not secured until 1892 when 40 were
in operation. Complete records for more than 50 years are available to
the public and they include precipitation, temperature, sunshine, wind,
humidity, state of the sky, etc. Records made to a distance of 12 miles
above the earth’s surface by means of iecording instruments sent up
by helium filled balloons are also available. Weather maps showing
weather conditions in all parts of the United States are drawn four
times daily and forecasts are issued every six hours.

In an examination of North Dakota weather recoids for the past
seventy-five years, there is found no evidence of any progressive change
in temperature or in the amount of rain and snow. An outstanding period
of extremes occurred between 1936 and 1945. During this decade, North
Dakota experienced its highest and lowest temperatures and its driest
and wettest years.
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Climate is a natural resource that cannot be exhausted by exploita-
tion as is the case with most natural resources, such as soils, forests
and mines. As civilization has become more complex, our dependence
upon an intimate knowledge of climate and weather has increased. Today
this knowledge is so indispensable that every civilized country has an
extensive weather service. While it is impossible for man to change the
climate materially, it is possible for him to plan his activities in such
a manner that he will realize the maximum benefit from the forces of
nature.

“Climate and Weather in North Dakota” prepared by Meteorologist
Frank J. Bavendick and published by the State Water Conservation
Commission, contains a digest of records for seventy-five years. It
notes unusual and unfavorable weather conditions to prepare residents
for possible recurrences in future years. This booklet contains a wealth
of information of the vagaries of North Dakota weather, includes floods,
blizzards, drought, dust storms, hail, precipitation, snowfall, sunshine,
ete. A charge of $1 is made to cover a part of the cost. The first issue
of 1,000 was exhausted and a second issue printed to meet the demand.

Rainfall has been above normal for seven out of the past nine years
and need for irrigation has not been so apparent, and dry farming
methods have been satisfactory. However, Weather Bureau records for
the past 75 years indicate that on the average six out of eleven years
have had insufficient rainfall to produce a paying ecrop, in western
North Dakota on seven out of nine years. The only other long period
of continued good moisture supply during the 75 years recorded was in
1899 to 1904. A drouth preceded and followed this period, hence it seems
safe to conclude that this area is approaching a period of drouth years.
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FIG.29 ANNUAL RAINFALL IN INCHES FOR MOTT
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WET AND DRY SEASONS FOR FIVE HUNDRED FORTY YEARS
IN THE NORTHERN PLAINS AS DETERMINED FROM
TREE RINGS AND GROWTH

By Geo. F. Will, Bismarck

Climate and weather statistics in this area date back only about
seventy-five years, but Geo. F. Will of Bismarck has evolved a reason-
ably accurate tree ring chart of the seasons and weather for a period
of five hundred and forty years.

This chart depicted by the rings showing growth of trees confirms
the records of the weather bureau that the periods of dry seasons slightly
exceed the periods of wet seasons, indicating the need of irrigation to
establish a reliable agriculture and furnish necessary feed for livestock
during periods of drought.

This tree ring chart shows one wet period of thirty-nine years, one
of twenty years, one of nineteen years and one of eighteen years. The
longest dry period is sixteen years, but there are seven dry periods of
thiiteen to sixteen years. Some dry or wet periods lasted only one to
four years.

Dean H. L. Walster comments: “Mr, Will’s contribution to the
history of North Dakota climate establishes the fact that its recent
variability has occurred many times in past centuries., It further
establishes that relatively wet and relatively diy periods have not
occurred according to any cyclic or rhythmic pattern.

“Whether or not irrigation systems can be designed and operated
so as to permit periods of disuse iz open to question. The alternative
would appear to be finding of ways and means for the most economic
supplemental use of water so that the irrigation works could be used
to advantage every year. When the proper principles are fully recog-
nized and followed, irrigation will find its proper place in both the “wet”
and “dry” years which lie ahead.”

(See graph and story at the end of this report.)




138 REPORT OF N. D. WATER CONSERVATION COMMISSION

NORTH DAKOTA RURAL ELECTRIFICATION ADMINISTRATION
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RURAL ELECTRIFICATION IN NORTH DAKOTA

Rural electrification made unprecedented gains in North Dakota
during the period from June 30, 1946, to June 30, 1948. More miles of
power lines were built, more consumers connected and more planning
for the future perfected than during any other comparable period in
the history of the state.

REA borrowers alone placed in operation 5,091 miles of lines, bring-
ing electric service to 7,079 farms and other rural establishments. This
is more than half of the REA-financed lines now in operation in the
state, and about half of all the consumers receiving electric power from
those lines. While this fact is important, the more important fact is
that during this period the REA borrowers laid the groundwork to make
electricity available to even a greater number of rural people. REA
estimates that when all the plans made and approved during this
period are carried out, rural electrification in North Dakota will
approach and perhaps exceed fifty per cent.

Although North Dakota commercial power companies made im-
portant contributions to rural electrification in these and previous
years, the story of the progress and the planning is largely the story
of the REA borrowers. There are 238 such borrower groups in the state.
Twenty-one are farmer-owned cooperatives, one is a federation of such
cooperatives and the other is a commercial power company. It bor-
rowed REA funds to finance the construction of a transmission line to
deliver low-cost Fort Peck power to the cooperatives in the western
and central regions of the state.

Since the start of the Federally-sponsored rural electrification pro-
gram in 1935, REA has approved loans to North Dakota borrowers
totaling $38,670,588. Of this amount, $22,208,497 has been advanced.
On June 30, 1948, there was in operation 8,764 miles of lines serving
14,649 consumers. Fifty-six per cent of the loans were approved during

" the two-year period ending June 30, 1948. Seventy-two per cent of the
funds were advanced during this period, 58 per cent of the lines were
energized and 50 per cent of the consumers connected.

REA estimates that the loans approved will enable North Dakota
borrowers to construct an additional 14,000 miles of lines that eventually
will bring electric service to 19,700 more rural consumers. Construction
of facilities to serve these consumers now is under way and is progress-
ing as rapidly as the supply of materials, labor and power will permit.

During the fiscal years 1947 and 1948 the REA borrowers energized
the initial sections of ten new power systems. These were systems of
the Mor-Gran-Sou Electric Cooperative at Flasher, James Valley Electrie
Cooperative at Edgeley, Williams Electric Cooperative at Williston,
McKenzie Electric Cooperative at Watford City, Sheyenne Valley Electric
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Cooperative at Finley, Burke-Divide Electric Cooperative at Crosby,
Oliver-Mercer Electric Cooperative at Hazen, West Plains Electric
Cooperative at Dickinson, Mountrail Electric Cooperative at Stanley
and McLean Electric Cooperative at Garrison.

These brought to eighteen the number of REA-financed systems in
operation in the state. Cooperative operating systems prior to this time
were the Baker Electric Cooperative at Cando, Cass County Electrie
Cooperative at Kindred, Tri-County Electric Cooperative at Carrington,
Verendrye Electric Cooperative at Velva, Nodak Rural Electric Cooper-
ative at Grand Forks, R. S. R. Electric Cooperative at Milnor, North
Central Electric Cooperative at Bottineau and the Minnkota Power
Cooperative, a generating and transmission cooperative at Grand Forks.

Before the end of the year, four more distributing cooperatives will
send energy through their lines for the first time. These are the Kem
Electric Cooperative at Linton, Slope Electric Cooperative at New
England, Capital Electric Cooperative at Bismarck and the Cavaher
Rural Electric Cocperative at Langdon.

The acceleration of the REA program in North Dakota started
about 1944, It stemmed from three principal factors:

First, in 1944 a policy aimed at applying area-wide electrification
to all sections of the country was initiated on an aggressive scale.

Second, more favorable financing terms were made available to
borrowers and prospective borrowers of REA funds. The interest rate
on loans was reduced to a flat 2 per cent and the period of amortization
was extended from 25 to a maximum of 35 years.

Third, out of almost ten years of rural electrification ecame experi-
ence that pointed the way for bringing service to the less densely settled
areas on a feasible basis.

The average monthly farm consumption of electricity on REA-
financed lines in North Dakota increased from 81 kwh in December, 1941,
to 168 kwh in December, 1946 and to 187 kwh in December, 1947.
Nationally, this increase was from 61 kwh in December 1941 to 117 kwh
in December, 1947. The North Dakota increase is the more remarkable
because it is more diluted with new consumers than the national figure.

In 1935, at the start of the REA program, only 1,968 farms, or 2.3
per cent of all farms in the state were electrified. On June 30, 1946,
REA estimated that 8,601 or 12.4 per cent were electrified, and on
December 31, 1947, it was estimated by the commercial power companies
that 12,200 or 17.5 per cent were receiving service.
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STATE GAME AND FISH DEPARTMENT

Water is of paramount interest in the state of North Dakota, not
only to the Game and Fish Department but also to the entire state. The
great -impoundment program now being undertaken by the Bureau of
Reclamation and the Army engineers is proof of this fact.

Those of us primarily interested in the wildlife resources of the
state have long appreciated water’s importance and the importance of
keeping certain areas open to the public that they may use them for
recreational purposes.

North Dakota is following the pattern of many of the older states,
in that many of the best public waterfowl shooting grounds are being
purchased by individuals for their private recreation and hunting.
Realizing that the great majority of the people are not financially in a
position to buy land for hunting and relaxation alone and that the Game
and Fish Department is the agency which should protect their interests
and provide for their future along these lines, we have resolved to
acquire areas which will combine hunting and fishing and recreational
places for our people who, for the most part, are far from natural lakes
and streams.

The State Water Conservation Commission is very cooperative in
working with the Game and Fish Department in dam construction and
water impoundment as well as dam repair. The combined efforts of
the two departments will make the life of many a farm community in
the more arid parts of North Dakota, a happier and better life because
of this program.

We contemplate carrying on this work at an increased tempo and
will, in the near future, ask the State Water Conservation Commission
for more help than we have in the past. The following figure will,
however, give you an idea of what they have cooperated in during the
last half of 1947 and the early part of 1948.

State Game and Fish Department share in dam construction’ in
cooperative agreement with State Water Commission for the present
biennium, 1947-49. Information gathered from payment vouchers as
indicated anid shown in the State Water Conservation Commission report.
(See Maintenance of Dams).

STATE GAME & FISH DEPARTMENT

H. R. Morgan, Commissioner.
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U. 8. FISH AND WILDLIFE SERVICE

The Fish and Wildlife Service is the federal custodian of the nation’s
vast fish and wildlife resources, and in cooperation with the various
states, federal agencies, organizations and individuals, has the responsi-
bility of managing this valuable natural asset.

These resources are divided into two major divisions. The fish
supplies of our salt water coastal areas, fresh water lakes and rivers
of the interior, and the birds and mammals of our forests, farms,
marshes and desert country.

The Fish and Wildlife Service program involves a wide variety of
activities. Among moie important of these are the construetion and
development of wildlife refuges, fish cultural stations and fish hatcheries,
rearing ponds, stream and lake improvement, cover development, range
vegetation management, marsh conditioning, the biological study of
existing and potential water utilization projects and their effect on fish
and wildlife. In the State of North Dakota, the Fish and Wildlife Service:
now administers and maintains six major national wildlife refuges of
primary importance for migratory waterfowl, one big-game refuge, one
fish hatchery station and 68 easement refuges, which are distributed as
sanctuaries for waterfowl and other forms of wildlife.

The 112,000 acre-foot Lake Darling Reservoir on the Souris River
(Mouse) above Minot is the largest impoundment maintained by the
Service in the state. It has served admirably as a flood control reservoir
in the years of excessive spring runoff for the Souris river watershed.
Since the date of its construction in 1985, the Lake Darling Reseivoir has
alleviated a number of very serious flood threats to the city of Minot
and to the river valley below the dam. The most serious flood condition
oceurred in April and May of 1948, and had it not been for the flood
control practices cariied out by the Fish and Wildlife Service in coopera-
tion with the North Dakota State Water Conservation Commission, an
appalling amount of damage would have occurred in Minot and along
the lower reaches of the Souris. The State Water Conservation Com-
mission and the Fish and Wildlife Service cooperate here in flood control
regulation and in regulating the amount of water released for irrigation
and stream pollution, and for release to Canada under orders of the
International Joint Commission, since the Souris River is an international
stream. In the above described management and regulation of Souris
River waters under the direction of the International Joint Commission,
the North Dakota State Water Conservation Commission, United States
Geological Survey and United States Fish and Wildlife Service all
cooperate in maintaining stream flow discharge and water storage
records within the Souris River and its tributary watershed drainage
basin so that the water may be regulated for the benefit of the towns,
cities, rural districts, federal refuges, organizations and property owners
lying within the watershed.
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REPORT OF THE STATE GEOLOGIST
Dr. Wilson M. Laird

The underground water program of the State Water Conservation
Commission has been carried on in cooperation with the Giound Water
Division of the United States Geological Survey under the supervision
of the State Geologist who acts as technical advisor for the Water
Commission on such matters.

The underground water work in North Dakota consists of several
main divisions. The fiist of these is the observation well program.
This program has been carried on for many years and a considerable
fund of very valuable information has been built up. At thé end of 1947
water levels were being measured in 154 wells in the state. Of these,
ten had automatic water stage recorders which i1ecord the changes in
water level automatically twenty-four hours a day. Twenty-two of this
number were measured weekly by local observers who were paid a small
amount for this service. The remainder of the wells are measured at
least twice a year by one of our temporary employees. We plan to
measure all observation wells at least twice a year, and more often if
possible. It would be desirable if our observation well program could
be expanded, inasmuch as this type of data apparently is much in
demand by governmental agencies, particularly those interested in the
water development of the state.

By far the largest amount of work that is being done by our
cooperative program at the present time deals with municipal supplies.
Two reports have been finished during the past year. These are Cass
County, North Dakota, and Clay County, Minnesota, report which is
being mimeographed at the present time and should be ready soon for
distribution, The other is the Wimbledon report which has been finished
and should be ready for distiibution soon.

At the present time we have :tudies in progress in the following
cities: Devils Lake, Kindred, Lakota, Litchville, Maddock, Michigan,
Minnewaukan, Mohall, Neche, Portland, Rolla and Wyndmere. Of these
the reports on the Kindred, Litchville, Maddock, Michigan, Minnewaukan,
Portland and Wyndmere areas should be ready in the near future. It
has been our policy to do as much work in the field as possible during
the relatively limited field season available in North Dakota and when
it is impossible to work in the field the reports are prepared. As a result,
we are somewhat behind in the writing of our reports due to the large
number of studies we have underway. However, all pertinent informa-
tion which is of use to the cities has been given to them in conferences
and. all such information is available in an open file in our office for
perusal of interested parties at any time. It might be stated that this
information is much in demand by consulting engineers who are working
on water supply problems for these municipalities.
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In connection with our municipal work, we are also carrying on
regional studies. It so happens that a number of the towns have been
fairly closely spaced so that we have a fairly large body of information
built up about several broad areas in the state, notably Benson and Wells
counties as well as in Cass county. This information is useful not only
to the muniecipalities but also to farmers and others interested in water
supplies in the vicinity. In any municipal study it is necessary to study
considerable areas so that we can say as nearly as possible that water
does not exist within a given distance of the town interested.

In all our ground work, test drilling with the state-owned drilling
machine is an important factor. During the past year we drilled 147
holes for a total footage of 17,286 feet. These holes ran in depth from
19 feet to 570 feet. -Without test drilling our program would be much
less effective. The state-owned drilling rig has been a valuable accession
to our equipment and the work would be very badly handicapped were it
not available. The rig is used in obtaining samples of the underground
water-bearing formations to see if water is present. All of these samples
have been saved and are on file for further study by anyone concerned,
in the offices of the North Dakota Geological Survey at Grand Forks.

As far as our work for the future is concerned, it would seem that
the best thing is to continue our municipal studies as they are needed
and also expand our regional attack on underground water problems.
As far as regional work is concerned, we should concentrate not only on
possible municipal supplies in a given area, but also to find out informa-
tion concerning supplies that can be used by farmers and stock raisers
in the immediate area. Furthermore, there is great interest in certain
localities at the present time in determining the possibility of obtaining
underground water supplies for irrigation. We have a number of areas
in the state which have been located in our investigations where under-
ground water might be profitably used for irrigation.

‘We should as soon as possible institute a study of the waters of the
Dakota sandstone which underlies much of the state. Such a study was
carried on in a small way several years ago by both the State Geological
Survey and the Federal Geological Survey. The aiea covered in this
report only included the Ellendale-Jamestown area. This study should
be carried on with the view of making recommendations to the well
owners as to proper conservation procedures. At the present time a
number of these wells are being allowed to flow in such fashion that
not only is it ruining good land on which this rather salty artesian water
flows, but it is also diminishing the artesian pressure so that some wells
which formerly flowed no longer do so. It woud be wise if a complete
underground water study of this formation were made so that recom-
mendations as to conservation of this very valuable natural resource
might be made.
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UNDERGROUND WATER SURVEYS REQUESTED

List of municipal water supplies, investigation completed:

Aneta Beulah Buxton Dickinson
Cavalier Fargo-Moorhead Hope Kindred
Maddock Michigan Minnewaukan Minot
Mountain Oakes Wimbledon Wyndmere
Zeeland Fessenden New Rockford Sharon

List of investigations started:

Anamoose Bowman Devils Lake Flaxton
Litchville Mohall

List of other investigations requested:

Ashley Wyndmere Belfield Beach
Belcourt Barney Bowbells Flasher
Fort Totten Casselton Columbus Garrison
Grafton Gackle Glen Ullin Hazen
Hettinger Grand Forks Harvey Lakota
Lisbon Jamestown Karlsruhe Mylo
Neche McClusky Minto Parshall
Portal Noonan Park River Rolla
St. John Portland Richardton Stampede
State Sheldon Sherwood Underwood
Penitentiary Streeter Sykeston Wimbledon
Upham Walhalla Wilton

The underground water studies are under the direction of Wilson
M. Laird, Ph. D., State Geologist. P. E. Dennis, M. A. Geologist in
charge with eleven assistants and drillers are the U. 8. Geological
Survey crew.
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STATE HEALTH DEPARTMENT

Problems of mutual concern to the State Department of Health and
the Water Conservation Commission are normally handled through the
cooperative efforts of the Division of Sanitary Engineering and the
Commission. During the biennium the Division of Sanitary Engineering,
State Department of Health, has reviewed 152 final and 53 preliminary
plans and specifications for proposed water supply systems, sewerage
works and extensions of such systems. The total value on which final
plans have been approved during the biennium is estimated to be $10,000,-
000 and preliminary plans on an additional $7,000,000 worth of works
has been reviewed. The division has also reviewed preliminary plans
for large scale sewerage disposal of what is essentially industrial
wastes. Plans have been received and reviewed for improved sewage
treatment at Grand Forks and for sugar beet wastes at Fargo-Moorhead.
Final plans were also reviewed and approved for a lagoon type of waste
disposal at the horse packing plant in Jamestown.

Stream pollution studies were continued on the Souris River and
extended to the James River. Some studies have also been made of the
sewage strength at one packing industry and two towns having a heavy
load of industrial sewage. Most of the flow data on the streams has
been secured from data collected by the U. S. Geological Survey.

Chemical analysis of water taken from test wells drilled by the
U. S. Geological Survey have largely been done by the State Health
Department Chemical Laboratory. This cooperative venture is gradually
making available a very complete picture of North Dakota’s underground
resources.

The Division of Sanitary Engineering has provided technical assist-
ance in studies concerning the use and disposal of surface water supplies.
Technical advice offered was mainly on how impounding water in several
of the federally sponsored reservoirs would affect municipal water
supply, recreation, and dilution of sewage discharged downstream.

AGRICULTURAL COLLEGE

The vast Missouri river development program will have a tre-
mendous effect on North Dakota agriculture and materially alter the
role of the North Dakota Agricultural College, in the opinion of Dean
H. L. Walster. He stated that both irrigation and dam building phases
of the project will affeet the work of the College because of the tre-
mendous changes which will be brought about in North Dakota agri-
culture, and in the social and economic status of the people of the state.

It is estimated that the Garrison dam and hydroelectric plant will
probably be able to furnish power over the whole state in about seven
years, which will bring electricity to most farms at low rates in addition
to the present city users and should bring additional industries.

All these developments will ecall for much research at the college,
such as the use of irrigation on glacial soil, markefing of intensive
faiming products and other activities.
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A plan for an educational campaign reaching into every county,
by the county agents, with as:zistance from the state leaders and others,
will bring to the people more of a realization of the great changes and
the increased security for agriculture and stock-raising as a iesult from
the planned water utilization. The long-range program will endeavor
to conserve and improve the lands, build up and protect forest resources,
enlarge and improve agriculture by irrigation and drainage, stabilize
and improve farm income, reduce flood and sediment damage and enhance -
recreation and wild life.

THE LONG WASTED RESOURCE

(By Dean H. L. Walster, in May-June, 1948, Bimonthly Bulletin of
N. D. Experiment Station)

The Resource of All Resources—our Rivers and Lakes—features
which give distinetive character to our landscapes have been about the
last to be considered a conservable resource. Rivers, of course, must
ultimately run to the sea but on their way they may cause damage,
run idly, or do useful work.

The Multiple Use of River Basin Water

The idea of treating the water supply of a river basin as a resource
capable of multiple uses is essentially a conservation idea. When worked
out in its entirety it must involve the handling of the basin lands upon
which precipitation falls as well as the handling of the waters in the
stream—the one cannot be separated fiom the other. The relative
emphasis upon the several factors affecting the use of the land and
use of the stream may be quite different in different river basins but
the fundamental principles will remain the same.

Conservation of river water of the main streams always begins
with the mountains and the foothils whose cover of forest and grass act
as the first retardant to the downstream progress of the river basin’s
water supply. Proper management, especially that of the forest, will do
much to maintain a reserve supply of snow. Grassland management in
the forest and beyond the forest into the plains will provide for further
infiltration of water into the soil. Agriculturally occupied and cultivated
lands must not be neglected for they are one of the sources of the silt
and mud reaching our rivers. It is unfair and unrcalistic however, to
assume for example that all of the mud and silt load cairied by the
Missouri River is derived from erosion of tilled lands. The enormous
load of silt discharged into the Missouri River by the Yellowstone River
is derived in part from thinly-clad, or almost dcsert aireas of much of
Wyoming, where the precipitation is insufficient to support a greater
soil cover, and where precipitation is freauently torrential in chaiacter.
Both upstream land management and stream management through the
use of siltation dams must be used to the maximum to insure clearer
waters for downstream use.
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Once water gets into the stream the work of stream management
begins—this include diversion of some of the water for irrigation;
storage in great reservoirs behind dams for a source of irrigation water
for flood control, for power, and for navigation control; for municipal
use including domestic water supplies and sewage dilution.

The conservation of ourselves and of our physical resources will
make a large contribution to our survival as a nation.

BANK OF NORTH DAKOTA

This state-owned bank acts as Trustee for all the issues of bonds of
the State Water Conservation Commission, to aid in securing funds for the
construction and development of irrigation, and thus to aid landowners in
producing larger yields and increasing their income.

The best of cooperation has been given by the officials of the Bank
on all the transactions it has handled for the Water Commission. It is
carrying the $63,000 unpaid balance on outstanding bonds, but has col-
lected more than $40,000, to be used in payment of bonds or interest as
payments become due, and has collateral bonds to cover the balance.

GREATER NORTH DAKOTA ASSOCIATION

One of the greatest forces working for the betterment of all of the
people of North Dakota, is the Greater North Dakota Association. Its
officials have always been ready to give this Commission any assistance
requested for the betterment of the state as a whole. It recognizes that
income from stock must be the foundation of agriculture and that the
western two-thirds of the state must have irrigation to raise feed for
that stock on drouth yeais, or suffer great losses and the steady income
necessary to pay running expenses.

Its accumulation of movie pictures of scenes along the i1outes of the
water development program in North Dakota and the showings of same
made in many gatherings of the people of the state has been a great
contribution to the educational program as to what this great con-
struction program will mean to the future of Noith Dakota.

THE FARMERS UNION

The officers of this organization had cooperated in the distribution of
information to its leaders and members regarding diversion of the
Missouri and development of irrigation distiicts. They recognize the
necessity of farmers having ample feed every year to sustain their live-
stock, and that irrigation is necessary to secure feed in drouth years, also
that it will greatly increase the yields every year. The aim is to have
ample feed within easy trucking distance of every farmer in the state.
Members of the Farmers Union, through its president Glenn J. Talbott,
have given outstanding service in promoting the development of the
state’s natural resources.
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COMPACTS

TRI-STATE WATERS COMMISSION
) This compact was made and entered into between the states of
South Dakota, North Dakota and Minnesota in June 1937, and consented
to by an Act of Congress, approved April 2, 1938,

The compact includes the drainage area of the Red River of the
North drainage basin in the United States and excludes the Otter Tail
river and its tributaries.

Articles of Incorporation give the Commission powers, duties, and
jurisdietion to maintain and control lake levels, stream flow and boundary
waters, in cooperation with state, federal and municipal agencies, studies
and surveys for construction, maintenance and operation of water prob-
lems within the scope of its jurisdietion.

The Articles of the Compact provide that the Tri-State Waters
Commission shall consist of nine members, three from each state,
appointed by each state in such manner, and for such length of term
as may be determined by the Legislature thereof. Each commissioner
shall be a citizen of the state fiom which he is appointed, and at least
one commissioner from each state shall be a resident of the drainage
area of the Red River of the North. The members of the Commission
from North Dakota, as of November 1, 1948, consists of Governor Fred
G. Aandahl, H. G. Homme, Grafton, and Dean H. L. Walster, North
Dakota Agricultural College, its chairman. Members from Minnesota
include F. F. Moore, Wheaton; Carsten Mead, Red Lake Falls; and
Chester S. Wilson, Commissioner of the Department of Conservation,
St. Paul. Members from South Dakota include Sigurd Anderson,
Attorney General, Pierre; Elmer Peterson, Director of Game & Fish,
Pierre; and D. W, Loucks, State Engineer, Pierre.

LAKE TRAVERSE AND BOIS DE SIOUX RIVER

Projects completed and in operation include Lake Traverse and the
Bois de Sioux river. These projects were completed in 1941. Their prin-
cipal problem is flood control and regulation of flows,

RED RIVER

The Congress has also made appropriations to the Corps of Engi-
neers for river and channel improvements on the Sheyenne, Rush, and
Red rivers of North Dakota. Construction surveys and plans are being
prepared by the Corps of Engineers, and it is planned that construction
work will commence early in 1949 on these projects.

Division and allocation of the waters of the Red River basin are
now under study by the joint engineering committee of the International
Joint Commission. It is expected that this Commission will make its
final report and adjudication of the waters within the near future.
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SOURIS RIVER

The adjudication and division of waters between the provinces of
Saskatchewan and Manitoba, Canada, and the State of North Dakota,
in the United States, is under the control of the International Joint
Commission, composed of three members from the governments of the
United States and Canada.

Previous studies and investigations were made and a report issued
in 1940, covering the recommendations for the operation and regulation
of the flow of the waters of the Souris (Mouse) river. In the report
of the Commission, they recommended the continuation of the investiga-
tion pending settlement of questions as to the use of the waters of the
Souris river. The Commission also recommended that the Province of
Saskatchewan and the State of North Dakota be permitted to continue
its present use of the waters of the Souris (Mouse) river, and shall
remain in effect unless subsequently qualified or modified by the Com-
mission.

During 1948, the Commission authorized the joint board of engi-
neers to continue further investigations and studies of the uses of water
from the Souris and Red rivers in North Dakota. Meetings have been
held in Winnipeg, Canada, and Minot, North Dakota, by the engineering
committee. It is anticipated that further studies will be required before
the report is submitted to the International Joint Commission for
approval.

YELLOWSTONE RIVER COMPACT

The 1945 North Dakota legislative session passed an act to ratify
and approve the Yellowstone River compact between the states of Mon-
tana, North Dakota and Wyoming. The state of Montana’s 1945 legis-
lative session approved this compact. The Wyoming legislature also
approved the compact during the 1945 legislative session, but the
measure was vetoed by their Governor.

LITTLE MISSOURI RIVER

Congress has approved the forming of a compact for the division
and uses of water from the Little Missouri river in the states of
Wyoming, Montana and North Dakota. Further action has been delayed
pending more detailed surveys on the amount of land suitable for irriga-
tion and the amount of water available for irrigation purposes. It is
anticipated that a compact will be approved by the states involved after
the completion of the surveys and reports have been submitted.

GRAND RIVER

"Phe Grand River is an interstate stream located in the southwest
section of North Dakota, with headwaters in Bowman County and flow-
ing in a southeasterly direction into South Dakota. In 1904 the U. S.
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Reclamation Service investigated the Bowman Irrigation project. Since
that time, the State Engineer of North Dakota, the U. S. Reclamation
Service, and the Corps of Army Engineers have made several surveys
covering the proposed Bowman project. The plan calls for the construc-
tion of a dam to store flood waters for irrigating approximately 5,000
acres of land. Before any dam is constructed on the Grand River in
either state, there should be a compact or agreement between the states
of South Dakota and North Dakota.

JAMES RIVER
The James river has its source in eastern North Dakota and flows

southerly through North Dakota and across South Dakota, entering the
Missouri river below Yankton, South Dakota.

James river is an interstate stream in which major floods have
occurred, causing great damage. At periods, the small stream flow does
not provide sufficient water for domestic and municipal purposes to
towns and villages along the river in South Dakota and North Dakota.

Under the comprehensive plan for the development of the Missouri
River basin, water will be diverted into the headwaters of the James
river for domestic use, municipal supplies, irrigation and other purposes.

Compact negotiations should be commenced at as early a date as
possible for the allocation of the water by the States of South Dakota
and North Dakota, in order that a compact may be approved and
ratified before any construction work commences.

BISMARCK IRRIGATED PROJECTS

The original Bismarck Irrigation project, by pumping from the
Missouri river, contained an estimated 5,000 acres of river bottom lands
south of Bismarck city. It was found by surveys in 1943-4 that by
pumping up the water about 25 ft. by another lift that approximately
15,876 acres could be irrigated, partly up the Apple Creek valley. The
Bureau of Reclamation engineers made soil and other surveys and
estimated that about 10,000 acres in the area are suitable for irrigation,
and have it on their list as one of the proposed Missouri river pumping
irrigation projeets.

An irrigated gardens project of about 55 acres was started as a
war Victory Gardens demonstration project, and is being continued with
more than two hundred plats operated with considerable success, and
urgent request for its continuance.

HEART RIVER IRRIGATION PROJECT
Two areas are being developed by the Bureau of Reclamation engi-
neers, using government appropriations. The Heart Butte dam con-
struction contract was made early in 1948 and construction is pro-
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ceeding ahead of a schedule which would complete the dam in 1949.
The plan includes the irrigation of about 13,000 acres down the Heart
river valley and out on the river bottom lands between Mandan and
Bismarck. Appropriation by Congress was made for a connection of
an electric high line with the Garrison dam power when available, It is
planned to make all of the irrigation as pumping projects to utilize this
cheap power.

It is planned to complete a contract for construction of the Dickinson
dam during the winter of 1948-9 so that work can begin early in 1949,
and the dam completed in 1950. This dam will impound waters for flood
control, municipal water supply for the city of Dickinson, and irrigation
of about a thousand acres of land by pumping. Holding back flood
waters on both of these dams will alleviate flood damage at Mandan.

MISSOURI BASIN INTER-AGENCY COMMITTEE

The Inter-Agency Committee is composed of the Corps of Engineers,
Department of the Interior, Department of Agriculture, Federal Power
Commission, and the Department of Commerce, and is coordinating the
work of developing the Missouri River basin plan as authorized by
Congress.

Representing the various federal agencies are Major General
Lewis A. Pick, Corps of Enginneis, and chairman of the committee;
W. G. Sloan, Department of the Interior; Gladwin E. Young, Department
of Agriculture; B. H. Greene, Federal Power Commission; and William
R. Davlin, Department of Commerce.

Membership of the committee also includes Governor Val Peterson
of Nebraska, Governor Sam C. Ford of Montana, Governor Fred G.
Aandahl of North Dakota, Governor Phil M. Donnelly of Missouri, and
Governor L. C. Hunt of Wyoming. They were selected to represent the
ten governors of the Missouri River Statess Committee.

The committee meets monthly, rotating to the different states in the
Basin, to discuss state, federal and local problems presented to the
Inter-Agency Committee for review and recommendations, and to de-
termine policies and procedure in the ecarrying out of the Missouri
River development plan.

Recently, the committee has worked out a six-year program for the
development of the Missouri River basin to extend over a period from
1950 to 1955, inclusive. The program includes the construction and
development of all iiver waters within the Basin for flood control,
irrigation, power development, navigation, soil conservation, conserva-
tion of fish and wildlife, municipal water supplies and other uses, as
outlined and shown in the following tables.
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KNIFE RIVER FLOOD CONTROL—IRRIGATION—POWER

Appropiiation was made by Congress for flood control works at or
near Beulah, $87,000, and Hazen, $35,500, on the Knife river. If is
planned to contract for this work in 1949. The Corps of Engineers will
be in charge.

Congress also appropriated $102,700 for a sub-station at Beulah
on the Fort Peck to Gariison dam transmission line. )

Surveys are continuing on the Broncho dam and Knife river irriga-
tion, and construction work is awaiting appropriations by Congress.

CANNONBALL RIVER DAM AND IRRIGATION

Surveys are completed by State Water Commission engineers for the
construction of irrigation works on the two branches of the Cannonball
river of 22,068 acres. Bureau of Reclamation engineers completed
detailed plans for the Cannonball dam located about south of the
town of Elgin. Congress made an appropriation of $400,000 and
$580,000 for two years construction work and it is planned to contract
for work to begin in the spring of 1949, to be completed in 1950.

Water for irrigation on the south branch, or :Cedar iiver will come
from a reservoir planned to be constructed north of Thunderhawk for
which Congress has not as yet made appropriation.

MISSOURI RIVER PUMPING PROJECTS
Surveys and specifications are being completed as rapidly as pos-
sible for irrigation by pumping from the Missouri iiver below the
Garrison dam of areas found to be suitable for development.

The Fort Clark unit of 2,750 acres has been organized and construc-
tion is planned for 1949, which it is hoped to complete in one season.
This will be the fiist demonstration in this area of the possibilities of
irrigation by pumping.

It is planned to irrigate approximately 47,000 acres along the Mis-
souri river by pumping. The projects include Hancock Flats, 5,030
acres; Fort Clark, 2,750 acres; Oliver-Sanger, 6,880 acres; Wogansport,
2,400 acres; Painted Woods, 2,300 acres; Square Butte, 2,750 acres;
Burnt Creek, 1,940 acres; Bismarck, 9,000 or more acres; Little Heart,
2,930 acres; Hoisehead Flats, 9,000 acres and Winona, 5,100 acres.
These projects do not depend on the completion of the Garrison dam
so construction can be pushed as rapidly as Congress provides funds,

THE BIG MISSOURI-SOURIS PROJECT
Construction work will actually begin in the spring of 1949 on the
diversion dam from the Missouri river a few miles below Fort Peck
dam, for which Congress appropriated $287,000. In addition $700,000
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STATE OF NORTH DAKOTA 175

was appropriated for continuing surveys, plans and specifications and
possibly starting construction on canals-and pumping projects required
to carry the water across northeastern Montana and northwestern North
Dakota, on this million-acre irrigation project. Water from this immense
project will fill up Devils Lake and surplus waters will help to fill the
Bald Hill reservoir and reach Fargo and Grand Forks, more than six
hundred miles away. The many details of surveys and planning for
such an immense project take much longer to complete than originally
estimated.

BOWMAN-HALEY FLOOD AND IRRIGATION PROJECT

The State Water Conservation Commission are investigating further
the possibility of diverting water from the Little Missouri basin to aug-
ment natural flows for this project, if needed on a series of drought
years. This project is for flood control as well as irrigation of about
5,000 acres in Bowman and Adams counties for feed for this great live-
stock area.

APPROPRIATIONS EXPLAINED

Readers of this report should keep in mind that it is contemplated
to spend in North Dakota on water conservation and irrigation works
approximately six hundred forty million dollars, largely from govern-
ment appropriations within the next six, eight or ten years on projects
which have already been approved by Congress as a part of the Missouri
Basin six billion dollar “Pick-Sloan” plan. About thirty million dollars
was appropriated for North Dakota projects by Congress for the fiscal
year ending June 30, 1948, and about thirty-five million dollars for the
year ending June 30, 1949. Each year the tempo of construction is to
be stepped up to make it average almost seventy-five million dollars,
on the greatest water development program in the history of the world.
The work of the State Water Conservation Commission has been a big
factor in securing the cooperation of governmental agencies in enlarging
and extending the program. Appropriations listed reflect some of its
activities:

Commissioner Per Diem and Expenses

This is for compensation and expenses of the members for actual
days of service at the rate of $7 per day and actual travel expenses.
This is less than the actual earning of any member of the Commission,
and in many instances members are compelled to pay part of their
expenses from their own pockets because of limitations of the state law.
This indicates a spirit of public service for the future welfare of the
state.

Administration
This is a continuing appropriation to cover the part of the expenses
of the office which the word implies and which are not covered by other
specific appropriations. It covers largely the clerical work and super-
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STATE OF NORTH DAKOTA 177

vision, with necessary stationery, postage, supplies, ete., required in the
conduct of the office and state-wide supervision of the progress of the
different activities. Amounts collected on refunds and collections help
to serve as a revolving fund and are deposited with the State Treasurer.

Maintenance of Existing Dams

Different Federal agencies built numerous dams during the drought
years of the thirties to conserve water for farmers, stockmen, municipal
use, and to provide places for recreation and conservation of wild life.
Maintaining these dams has been a cooperative project of the nearby
municipalities, the counties and the State Water Conservation Commis-
sion. Spillways were not constructed strong enough to withstand con-
tinuous undermining of the waters, hence rebuilding and strengthening
are commonly necessary to save these valuable water-saving structures.
The engineers of the Water Commission inspect, design and supervise
repairs needed. The State Game and Fish Dept. has cooperated on the
cost of repairs of those dams on which the depth of the water permits
the propagation of fish and wild life.

International and Interstate Commissioner and Conference Expense

Preliminary conferences on the immense Missouri river basin flood
control, iirigation, navigation and electric generating plan has required
many conferences with border states, basin states and national agencies.
This entails a considerable expense for transportation and living of
members of the Water Commission and representatives of the state.
It included appearances before Congressional committees when consider-
ing appropriations for North Dakota construction work. It is necessary
in order to protect the interests of the state as between states and secure
returns which are many times larger than the expense incurred and will
mean much to the future stability of agriculture and stockraising, hydro-
electric power, municipal water supplies, flood control, recreational
centers, ete.

Topographic and Conservation Branches in
Cooperation with U. S. on 50-50 Basis

The surveying and preparation of topographic maps has been com-
pleted over a large portion of the U. S. by the Geological Survey engi-
neers. The State Water Conservation Commission enters into agree-
ments with this U. S. department from year to year to continue topo-
graphic mapping in the areas where irrigation works are planned. This
has been along the Sheyenne and James rivers, in the areas where irriga-
tion is planned around and easterly from the Garrison dam, and down
the two sides of the Missouri river, as well as on the tributaries west of
the Missouri river. The areas of the million-acre Missouri Souris irriga-
tion project are being covered in cooperation with the Bureau of Recla-
mation. The work is done by a fifty-fifty arrangement by state and
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government funds.. The importance of having these surveys completed
before irrigation construction planning is started cannot be over-
emphasized, because of the saving of expense on planning and the in-
creased speed of construction which results.

Hydrographic Surveys, Cooperation with U. S. Geological Survey

Reliable information giving stream flow measurements is absolutely
essential before the engineer can make dependable plans and specifica-
tions for dams, reservoirs, water power, irrigation and flood control, and
the longer period covered by this data the more dependable it will be as
to what has happened in past years and is likely to happen in coming
seasons.

These records of minimum and maximum flow of streams indicate
to the engineer the size needed on proposed reservoirs to hold back flood
waters and what acreage can be irrigated over drought seasons from the
impounded water. Half the cost is paid from government funds.

Salary, State Engineer

The Executive Secretary and Chief Engineer of the State Water
Conservation Commission is also designated by law as the State Engineer,
the supervisor of the use of all of the waters of the state, and with many
other duties prescribed by law. He arranges contracts for topographic
and hydrographic surveys in the state with the government agencies,
with half the cost paid from government funds; for cooperative plans
and surveys by the Bureau of Reclamation and the Corps of Engineers,
approves designs, plans and specifications for the construction of dams
and irrigation works; and is a member of the Mouse (Souris) River Com-
mission which controls and regulates the distribution of Mouse river
waters within the state.

Reconstruction Drains or Irrigation

A government statistician’s survey estimated that the loss from
the flooding of crop lands in the Red River valley in 1943 and 1944 was
more than twenty-four million dollars, and emphasized the need of repair
and cleanout of existing drainage channels and the construction of addi-
tional drainage ditches. The 1943 state legislature appropriated $50,000,
the 1945 session $240,000 and the 1947 session $200,000 for this purpose.
This money was allocated by the State Water Conservation Commission
to the different Red River valley counties in proportion to the percentage
of flood damage on the basis of 409 of the construction cost paid from
state funds, with 60% paid by counties or drainage districts. Arrange-
ments were made with the Soil Conservation Service to use their big
machinery on work supervised by their engineers using government
funds, which has aided much in improving drainage of crop lands. Delays
have been encountered so there is a lot of work. to be done to complete
the program which will pay for itself manifold in the years to come in
added crop returns.
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Central North Dakota Proposed Irrigatlon

Engineering and Geological Surveys and Demonstrations

More than seventy communities in North Dakota have requested
assistance from the State Water Conservation Commission to find suit-
able potable water for their needs. This appropriation is used mostly
in that work, under the supervision of the State Geologist, representing
the Water Commission. All state funds are being matched by agreement
by the U. S. Geological Survey under an agreement with this Commission
to carry on this investigational work. The different municipalities
requesting aid are also required to pay a proportionate share of the cost
of the investigation. A portable rotary drill and truck with tank were
purchased by the Water Commission for this work. About one-third of
the communities making requests for help have been surveyed with
remarkable success in finding needed water. It appears that this work
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should be continued indefinitely because of the increasing number of
communities which must have potable water and find that the former
used shallow well supply is insufficient for their needs.

Postwar Projects in Cooperation with U. S. Departments
and for Organizing Conservation and Irrigation Districts

This has been used on a fifty-fifty basis with government funds in
cooperation with the Bureau of Reclamation engineers on studies, investi-
gation and preliminary surveys where there is a prospect of developing
additional acreages under irrigation to be added to the government
development, and for the organization of conservation and irrigation
districts. This type of work will increase as the immense proposed
irrigated areas in the state are developed under the Missouri basin
development “Pick-Sloan” plan, possibly finally including one and a half
to two million acres in North Dakota.

Other Investigations, Surveys, Etc.

These funds enable the Water Commission to have its engineers
make surveys, investigations and plans for prospective irrigation of
areas not included in the original plan of the Bureau of Reclamation.
This information if it appears from the surveys as feasable is presented
to the Bureau of Reclamation engineers with request that the additional
acreage be added if possible to the irrigation development. And, in -
the case of the Heart and Cannonball river areas, by having engineers
of the Water Commission make the topographic surveys, the work of
construction has been speeded up at least two to three years and con-
struction actually begun.. This summer, topographic surveys of the
Underwood area are being made by Water Commission engineers under
the direction of the Bureau of Reclamation with the hope that irrigation
construction work may be completed and ready to use Garrison reservoir
waters when available.

Construction Bond Guaranty Fund

This is a revolving fund provided by the legislature to enable the
State Water Conservation Commission to give additional security to its
bond issues to raise funds for irrigation construction when needed, thus
making the bonds more marketable at a lower rate of interest because
of the added security. No losses have been incurred and it is expected
that the full amount now on deposit with the Bank of North Dakota
with bonds outstanding will be returned to the fund. It is expected
that there will be many small irrigation projects scattered over the state
to be financed through the Water Commission in coming years.
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MAINTENANCE OF EXISTING DAMS

Duiing the drought years some 1,200 dams were built in North
Dakota by Federal Agencies. The reservoirs of these dams served a
number of conservation needs. They provided water for small irrigation
projects; water for stock; source of water for municipal supplies; cre-
ated community recreation areas where picnicking, swimming, boating,
and fishing were available, and provided areas beneficial to wildlife.

When the Federal Works terminated this program no organized
maintenance and repair program was advanced, and the counties were
charged with the responsibility of maintenance. The work could be
financed by county general funds, but no special levies could be made
for the purpose. The difficulty of financing made the dam maintenance
task a job too extensive for the counties to handle. In order to meet this
conservation need, the state legislature appropriated limited funds to the
State Water Commission to assist in earrying out a program for repair
and maintenance of existing dams.

This program provides for the iepair and reconstruction by the
Water Commission. These projects are financed on a cooperative basis
with local agencies, the State Game and Fish Department, the State
Water Conservation Commission and counties participating in the cost.
The Game and Fish Department is restricted to sharing in cost of projects
which have value to wildlife. In order to insure statewide benefit, the
Water Commission is limited in its expenditure to $500 on any project.
In cases where the cooperative share exceeds this amount, the commission
by special resolution may allocate additional funds. The majority of
the projects repaired by the commission have been small maintenance
jobs.

Watford City, N. D. Reservoir Spillway Repaired
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MAINTENANCE OF DAMS, CONTINUED

Following is a list of the projectsi in which the State Water Com-
mission cooperated during the biennium, on investigations, surveys, plans
or estimates for proposed future work:

Oct. 1, 1946 to Nov. 30, 1948

Project Amount
No. Dam County Expended
418 Amenia Cass $ 49.05
433 Assumption Abbey Stark 152.40
300 Baldhill Reservoir Barnes 72.31
362 Balta Pierce 10.68
215 Bismarck Irrigation Burleigh 66.21
454 Boyd McHenry 14.13
216 Bowman-Haley Bowman 103.29
221 Burlington Resettlement Ward 168.22
446 Crawford Slope 13.54
263 Dickinson Stark 17.29
445 Fischer Lake Stutsman 152.37
287 Fort Clark Oliver 141.50
456 Frojen Dickey 42.09
261 Heart Butte Dam Morton-Grant 81.08
416 Lake Irvine Ramsey 33.37
443 Jaunita Lake Foster 546.96
354 Jamestown Stutsman 15.18
242 Jund MecIntosh 21.19
430 Klandl McKenzie 165.92
410 Kottsick Morton 20.38
408 Lake Tewaken Sargent 15.85
426 Leland Irrigation McKenzie 223.12
432 Magill LaMoure 4.70
422 Manny Oliver 13.88
448 Minto Drainage Walsh 27.08
451 Myrnak Bowman 27.96
260 Olson Burleigh $ 77.24
250 Paulson Mountrail 50.77
336 Powers Lake Burke-Mountrail 349.38
419 Quam Nelson 16.65
428 Rausher Grant 35.86
452 Schaffer Ward 7.07
456 Schultz McHenry 27.93
245 Soland Dam Mercer 13.00
344 State Line Dickey 21.19
450 Sykeston Wells 67.81
414 Tatley Burleigh 13.00
319 Wakopa Rolette 346.18
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Project Amount

No. Dam County Expended
380 Williams Creek Golden Valley 28.88
360 Willow Lake Rolette 10.68
413 Willson Creek Bottineau 20.08
359 Wolf Butte Adams 117.71

364 Yankton

WATER RIGHT APPLICATIONS

Section 61-0402 of the North Dakota code reads, “Application for
Beneficial Use of Water Required. Any person, asrociation, or cor-
poration intending to acquire the right to the beneficial use of any
waters, before commencing any construction for such purpose, or before
taking the same from any construeted works, shall make an application
to the State Engineer for a permit to appropriate.”

e e S e el 3wy s Ty

Missouri river at Bismarck, highway
bridge in background.
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BONDS OUTSTANDING
As of October 30, 1948

Refunding bonds, Series J, were issued in 1944 and mature serially
on or before Dee. 10, 1955.

$63,000. Interest rate, 2%. Sold to the Bank of North Dakota. This
money was borrowed to finance irrigation construction, for
which the irrigation districts gave bonds to the Water Com-
mission. $47,078.26 has been collected and deposited in the
sinking fund with the Bank of North Dakota. $25,000 bonds
of the Sioux Irrigation District in McKenzie County are held
as collateral. In addition $19,459 from the Bond Guaranty
Fund has been deposited as collateral as additional guarantee
for these bonds and to be used only in case of default of
interest or principal payments. $65,000 from the sinking fund
and guarantee fund has been invested in government bonds
drawing 2% % interest, thus making % % margin over the 2%
interest on the bonds. Judge A. M. Christianson is entitled to
credit for negotiating the sale of these bonds on an unusually
favorable basis for the state and the irrigation distriets.

DEHYDRATING ALFALFA

One of the most profitable and fool-proof crops under irrigation is
alfalfa. It is commonly planted in a three, four or five-year rotation
with other crops, because of its soil fertility building qualities. Some
gross yields per acre have equalled other high-paying crop returns, such
as sugar beets.

Many dehydrating plants are being installed in irrigated areas which
remove from %0 to 93 per cent of the weight in moisture before running
the alfalfa through a mill which produces alfalfa meal. Taking out 90
per cent of the weight reduces the freight and extends the radius of the
market. The alfalfa meal is sold largely to stock food manufacturers
as a base for stock foods, and sixty per cent is said to go into poultry
foods.

Dehydrating plants are one type of industry which spring up in
irrigated areas, and no doubt this will be true in North Dakota. Some
of these plants cost as much as $60,000 and are equipped with power
mowing machines, choppers, blowers, covered racks, so that all the work is
done by power and none by hand. The alfalfa is bought standing and
the farmer has no harvesting problems, nor curing of the feed before
storing. There is also on the market a portable dehydrating machine
which can be hauled by a tractor to the field being cut. Crude oil is the
fuel commonly used.

BOOKLET FOR SCHOOL USE

A text book telling of the Missouri river Pick-Sloan development
plan has been published by the State Water Conservation Commission
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at the suggestion of State Superintendent G. B. Nordrum, for use in the
gseventh and eighth grades, but also as supplemental reading in the high
schools. The thought behind it is that the young people of the state will
live to see the water development in operation and should know in
advance of the changes which will result and the opportunities it will
give for a more prosperous and stabilized agriculture and stockraising,
as well as in all lines of business to service the needs of farmers. County
Superintendents are distributing the booklets.

EDUCATIONAL EXHIBITS

There has developed since actual construction began on the Missouri
river water development plan, an increasing demand for information
regarding the program and how it will affect the different localities.
Informational maps and circulars and copies of addresses and radio talks
by officials of the Corps of Engineers, Bureau of Reclamation and others
have been mailed to interested people. Exhibits showing by maps,
graphs, bulletins and pictures the plans and construction progress have
been shown on request at many fairs, conventions and other gatherings,
as follows:

Nov. 17-19 1947 Bismarck Farrﬁ Bureau

Dec. 29-80 1947 Minot N. D. Reclamation Ass’n. Conven-
tion.
Feb. 9-13 1948 Minot Wf\rd’ County Crop Improvement:
ss’n.

Feb.-19-20 1948 New England  Southwestern N. D. Grain Show.
Mar. 8-13 1948 Valley City Winter Stock Show.

Mar. 25-27 1948 Oklahoma
A. & M.College Rural Life & Educational Confer-
ence of 10 Missouri Basin States.

May 13-14 1948 Bismarck Rural Electric Cooperators Ass’n.

June 13-20 1948 Fargo Boys State Week.

June 21-26 1948 Dickinson Annual County Superintendents
Conference.

July 13-16 1948 Fessenden Wells County Free Fair.

July 26-31 1948 Minot North Dakota State Fair.

Aug. 30-Sep. 4’48 Fargo Red River Valley Fair.

Sept. 13-18 1948 Bismarck State Conservation Show.

Sept.15-18 1948 Jamestown N. D. State Dairy Show.

Sept. 24256 1948 Dickinson Fall Harvest Festival.

Sept. 24-25 1948 Garrison Fall Harvest Festival.

Sept. 290-30 1948 Towner McHenry County Teachers Confer-
ence and Young Citizens League.

Oct. 1 -2 1948 Towner 4-H Club Achievement Days.

Oct. 14-16 1948 Devils Lake Ramsey County Fall Fair.
Oct. 20-22 1948 Grand Forks N. D. Educational Association.

Nov. 15-16 1948 Bismarck REA Cooperatives Convention
Nov. 17-19 1948 Oklahoma City National Reclamation Association.
Dec. 3 -4 1948 Dickinson . State Reclamation Association.con-

vention. :

¢
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Partly Constructed Buford-Trenton Irrigation District

rvave ownership
e dmin

HEETH R IR

Located West of Williston, North Daketa, in Williams Co.




540 YEARS OF DAKOTA WEATHER
George F. Will Found No Pattern for Wet and Dry Cycles
in Research Going Back to 1406

Maybe you should throw away your ideas about the weather and
then look at the tree rings. You should if you are convineed that the
last seven or eight years of good rainfall in North Dakota can’t last
another season, that a drouth is overdue after so much good fortune.
It is known now that in the last 540 years North Dakota once had 39
consecutive wet years. Other periods of comtinually high moisture in
the state during those five and a half centuries stretched into 20 years,
19, 18, 16, 12 and 10 years each before they were broken by dry spells
of varying length.

Conversely, we can look back through history as written by the tree
rings and learn that the state once had a 16-year unbroken dry spell,
that it had three dry periods of 15 years each, that there were three
14-year drouths, four of 13 years each and that the great drouth of the
1930’s, that really began in the 1920’s, was one of the longest and one of
the most severe ever experienced.

If all of this leaves your weather perspective confused, let’s put it
this way—since 1406 North Dakota has had 302 years capable, as far as
moisture is concerned, of producing an average crop or better and 238
years which might have brought less than average. In no year in the
last 540 did trees fail to make some growth, as disclosed by the rings,
which could be interpreted as meaning there are no years of complete
crop failure in the state’s known history.

It has been indicated above that these amazing facts are disclosed
by tree rings. Where and how? We read about them in a new bulletin
called “Tree Ring Studies in North Dakota,” published by the North
Dakota Agricultural Experiment station but written by George F. Will,
Bismarck, N. D., seedsman. With friends in the state historical society
and elsewhere, Will has made a distinguished inquiry into past perform-
ance of the weather as revealed by tree rings in western North Dakota.

It previously has been established in other areas of the world that
tree rings are a reliable source of rainfall history. This is the first time
their story in North Dakota has been interpreted and set down as a part
of the historical record, Will and others interested in the subject trekked
over extensive portions of Missouri valley terrain in their state in search
of a living tree of age sufficient to carry them back beyond the 75 years
of U. S. weather bureau records which are available at Bismarck.
Finally they found one, a burr oak, a few miles north of Bismarck, with
a diameter some three to four feet. Cut in 1940 and carted to the
laboratory, this ancient oak had 873 growth rings, each showing one
year of age, or a total of 373 years. Prying from these rings the rainfall
secrets of past centuries requires knowledge and skill but, briefly, the
amount of growth shown in each ring is the key to the determination—a
wide growth ring denotes heavy rainfall that particular year. A
narrow one revealy drouth.

The burr oak’s story plotted on a chart was correlated with other
information Will gleaned from older timbers, cut by Indians and
found by white men on grounds where various Indian villages once
flourished in the area. By these means he put together a rainfall
picture going back to 1406, nearly five and a half centries.

The longest wet period, 89 years, occurred between 16638 and 1702.
A nine-year dry period preceded it, from 1654 to 1663. From 1922 to
1937, an elapse of 15 years, is shown on the Will chart as a dry period.
Two other 15-year dry spells are shown, one between 1836 and 1851 and
another from 1596 to 1611.

“It becomes perfectly clear,” Mr. Will said, “that years of drouth
and moisture seem to run in series, sometimes separated by from one to
several years of average rainfall,”

He adds, however, that it appears impossible to work out any
definite pattern as to the number of years in succeeding series. That
number varies greatly from one year to a maximum of 39 wet years
and 16 dry years. Thus, there are both long periods and short periods,
in no particular pattern—From THE NORTHWEST.
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