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PREFACE

This report was prepared by the U.S. Geological Survey in cooperation with the
States of lowa, Minnesota, Montana, Nebraska, North Dakota, South Dakota, and Wyoming,
and with other agencies, by personnel of the Water Resources Division, E. L. Hendricks,
chief hydrologist, G. W. Whetstone, assistant chief for Scientific Publications and
Data Management, under the general direction of G, A. Billingsley, chief, Reports
Section, and B. A. Anderson, chief, Data Reports Unit,

The data were collected and computed under supervision of district chiefs, Water
Resources Division, as follows:

ORI SR 67 ) 1 3 13 Y St. Paul, Minn.
R. L. Cushman........... teeeeteitcnatssrnane treeteterenuneetereirarrenteannns Cheyenne, Wyo,
C. W. Lane..c.coiceninrnucrseneceranincanes Gesetruseretarseetesseesaanaannenas Helena, Mont.
K. ..Lincoln, Nebr,
U S o037 | U SN Huron, S. Dak.
S. W. Wiitala....cecevvenenen. rrreaseens ceeeee e DN ..Iowa City, Iowa
R. C. Williams...covervnrrninerieninnienns O PPN Bismarck, N. Dak,
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MISSQURI RIVER BASIN
LITTLE MUDDY CREEK BASIN
Little Muddy Creek below Cow Creek, near Williston, N. DaK....c.uitvononrnrcnanonuasnaranna,
WHITE EARTH RIVER BASIN
White Earth River at White Earth, N. Dak....... .
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Knife River at Manning, N. Dak.......ovniuiniuiniinnnens
Elm Creek near Golden Valley, N. Dak.
Knife River near Golden Valley, N. Dak .
Spring Creek at Zap, N. Dak............
Otter Creek:
West Branch Otter Creek near Beulah, N. Dak
Knife River at Hazen, N. Dak..
TURTLE CREEK BASIN
Turtle Creek near Turtle Lake, N. Dak.. ... .iiouniituiiee iunianraansoranesenanasoenanasonnnns
PAINTED WOODS CREEK BASIN
Painted Woods Creek mear Wilton, N. Dak........oiiiiiiinneinunrnaaran P
SQUARE BUTTE CREEK BASIN
Square Butte Creek:
Square Butte Creek tributary No. 2 near Center, N. Dak
Square Butte Creek below Center, N. Dak
BURNT CREEK BASIN
Burnt Creek near Bismarck, N. Dak..
Missouri River at Bismarck, N. Dak
HEART RIVER BASIN
Heart River near South Heart, N. Dak.................
Edward Arthur Patterson Lake near Dickinson, N. Dak.
Heart River below Dickinson Dam, near Dickinson, N. Dak.
Green River near New Hradec, N. Dak
Green River near Gladstone, N. Dak.
Heart River near Richardton, N. Dak..
Lake Tschida near Glenm Ullin, N. Dak .
Heart River below Heart Butte Dam, near Glen Ullin, N. Dak..
Antelope Creek near Carson, N. Dak
Big Muddy Creek:
Wilson Creek near Glen Ullinm, N Dak.
Big Muddy Creek near Almont, N. Dak
Heart River near lark, N. Dak
Sweetbriar Creek:
Sweetbriar Reservoir near Judson, N. Dak
Sweetbriar Creek near Judson, N. Dak....
Heart River near Mandan, N. Dak
APPLE CREEK BASIN
Apple Creek near Menoken, N. DaK. .. ... u.uuiuuiiuieuniinninnitnrninnuaenraineranssanassonnnnns
CANNONBALL RIVER BASIN
Cannonball River at Regent, N. Dak
Cannonball River below Bentley, N. Dak
Cedar Creek:

White Butte Fork Cedar Creek near Scranton, N. Dak
Cedar Creek near Haynes, N. Dak.......c.cuuvunn ..
Cedar Creek near Pretty Rock, N. Dak
Cedar Creek near Raleigh, N. Dak...

Cannonball River at Breien, N. Dak.
BEAVER CREEK BASIN
Beaver Creek at Linton, N, Dak........cue.uunn Ceeearan
SPRING CREEK BASIN
Spring Creek near Herreid, S. Dak........ccvviriiineriniinnnnnns
GRAND RIVER BASIN
North Fork Grand River:
Bowman-Haley Lake near Haley, N. Dak
North Fork Grand River at Haley, N. Dak.
North Fork Grand River near White Butte, s, Dak,.
South Fork Grand River at Buffalo, S. Dak
South Fork Grand River near Cash, S. Dak.
Grand River:
Shadehill Reservoir at Shadehill,
Grand River at Shadehill, S. Dak
Grand River at Little Eagle, S. Dak
MOREAU RIVER BASIN
Moreau River at Bixby, S. Dak,........uvunenn .. . .
Moreau River near Faith, S. Dak....
Moreau River near Whitehorse, S.
CHEYENNE RIVER BASIN
Cheyenne River:
Lance Creek at Spencer, Wyo.
Cheyenne River near Spencer, Wyo.
Beaver Creek near Newcastle, Wyo
Cheyenne River at Edgemont, S. Dak,
Hat Creek near Edgemont, S. Dak.
Cheyenne River near Hot Springs, S Dak .
Angostura Reservoir near Hot Springs, S. Dak.‘
Cheyenne River below Angostura Dam, S. Dak..
Fall River at Hot Springs, S. Dak.......
Beaver Creek near Buffalo Gap, S. Dak...
Cheyenne River near Buffalo Gap, S. Dak...
Battle Creek near Keystone, S. Dak......

Grace Coolidge Creek near Custer, S. Dak.
Battle Creek at Hermosa, S. Dak.
Spring Creek near Hermosa, S. pak
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MISSOURI RIVER BASIN--Continued
" CHEYENNE RIVER BASIN--Continued
Rapid Creek:
Castle Creek above Deerfield Reservoir, near Hill City, S. Dak...
Deerfreld Reservoir near Hill City, S. Dak
Castle Creek below Deerfield Dam, S. Dak
Rapid Creek above Pactola Reservoir, at Silver
Pactola Reservoir near Silver City, S. Dak.....
Rapid Creek below Pactola Dam, S. Dak..........
Rapid Creek above Canyon Lake, near Rapid City, §
Rapid Creek at Rapid City, S. Dak.......
Rapi1d Creek near Farmingdale, S. Dak....
Boxelder Creek near Nemo, S. Dak...
Cheyenne River near Wasta, S. Dak. P
ElkX Creek near Elm Springs, S. Dak......
Belle Fourche River below Moorcroft, Wyo
Keyhole Reservoir near Moorcroft, Wyo.. -
Belle Fourche River below keyhole Reservo1r, Wyo ......
Belle Fourche River at Wyoming-South Dakota State line
Redwater Creek:
Murray ditch at Wyoming-South Dakota State line
Redwater Creek at Wyoming-South Dakota State line...
Spearfish Creek at Spearfish, S. Dak...........
Redwater River above Belle Fourche, S. Dak
Hay Creek at Belle Fourche, S. Dak....
Inlet Canal near Belle Fourche, S. Dak
Owl Creek:
Belle Fourche Reservoir near Belle Fourche, S. Dak..
Belle Fourche River near Fruitdale, S. Dak..... .
Horse Creek near Newell, S. Dak.......
Indian Creek near Arpan, S. Dak.
Horse Creek near Vale, S. Dak.
Belle Fourche River near Sturgls, S. Dak
Bear Butte Creek near Galena, S. Dak,
Bear Butte Creek near Sturgis, S. Dak
Belle Fourche River near Elm Springs, S. Dak
Cheyenne River near Plainview, S. Dak -
Cherry Creek near Plainview, S. Dak.
Cheyenne River at Cherry Creek, S. Dak
Cheyenne River near Eagle Butte, S. Dak
Lake Oahe near Pierre, S. Dak
BAD RIVER BASIN
Bad River near Midland, S. Dak
Bad River near Fort Pierre,
MEDICINE KNOLL CREEK BASIN
Medicine Knoll Creek near Blunt,
MEDICINE CREEK BASIN
Medicine Creek at Kennebec, S. Dak.
Lake Sharpe near Fort Thompson, S. Da
WHITE RIVER BASIN
White River at Crawford, Nebr ... ... .ttt itrirenneatesattouessosansarnessriessssnnes
Bordeaux Creek:
Big Bordeaux Creek near Chadron, Nebr
White River at Siim Butte, S. Dak.........
White Clay Creek near Oglala, S. Dak.
White River near Oglala, S. Dak......
White River near Rockyford, S. Dak.
White River near Kadoka, S. Dak.
Little White River near Martln 's. Dpak. PN
Lake Creek above refuge, near Tuth;ll S. Dak
Lake Creek below refuge, near Tuthill, S. Dak
Little White River near Vetal, S. Dak e
Spring Creek near St. Francis, S. Dak.
Little White River near Rosebud, S. Dak.
Little White River below White Rlver, S. Dak
White River near Qacoma, S. Dak...........
Lake Francis Case at Pickstown, S. Dak......
Missouri River at Fort Randall Dam, S. Dak
PONCA CREEK BASIN
Ponca Creek near Naper,
Ponca Creek at Anoka, Nebr..
Ponca Creek at Verdel, Nebr.
NIOBRARA RIVER BASIN
Niobrara River at Wyoming-Nebraska State line...
Niobrara River at Agate, Nebr.................
Niobrara River above Box Butte Reservoir, Nebr
Box Butte Reservoir near Hemingford, Nebr..... .
Nicbrara River below Box Butte Reservoir, Nebr...
Niobrara River near Dunlap, Nebr.
Niobrara River near Gordon, Nebr.
Snake River above Merritt Reservo:r, Nebr
Merritt Reservoir near Burge, Nebr
Snake River near Burge, Nebr
Minnechaduza Creek near Kilgore, Nebr.
Minnechaduza Creek at Valentine, Nebr.
Niobrara River near Sparks, Nebr.......
Niobrara River near Norden, Nebr.
Plum Creek at Meadville, Nebr.
Long Pine Creek near Rlverv1ew Nebr
Keya Paha River at Wewela, S. Dak A
Keya Paha River near Naper, Nebr.
Niobrara River near Spencer, Nebr..
Niobrara River near Verdel, Nebr...
BAZILE CREEK BASIN
Bazile Creek near Niobrara, Nebr
Lewis and Clark Lake near Yankton,
Missouri River at Yankton, S. Dak
JAMES RIVER BASIN
James River near Manfred, N. Dak
Big Slough at Hamberg, N. Dak....
James River at New Rockford, N. Dak
James River near Grace City, N. Dak
James River near Pingree, N. Dak
Jamestown Reservoir near Jamestown,
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Firesteel Creek near Mount Vernon, S. 537
James River near Mitchell, S. Dak. 540
James River near Scotland, S. Dak. 543
VERMILLION RIVER BASIN
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Little Vermillion River near Salem, S. Dak 546

West Fork Vermillion River near Parker, S, . . P I U e . 548
Vermillion River near Wakonda, S. Dak. 551
BIG SIOUX RIVER BASIN
Big Sioux River at Watertown, S, 554

Stray Horse Creek near Castlewood, S. Dak.. 557
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Big Sioux River near Brookings, S. Dak... 561

Big Sioux River mear Dell Rapids, S. Dak. ... ..ssosossosssonnson il 560
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Big Sioux River at Akron, Iowa.... 585
Missouri River at Sioux City, Iowa.. 588




SURFACE WATER SUPPLY OF THE MISSOURI RIVER BASIN
FROM WILLISTON, NORTH DAKOTA, TO SIOUX CITY, IOWA

SCOPE OF WORK

This report is one of a series of 37 reports presenting records of stage and discharge
of streams, and of stage and contents of lakes and reservoirs in the United States during
the 1966-70 water-years; it contains the records for gaging stations and partial-record
stations in the Missouri River basin from Williston, North Dakota, to Sioux City, lowa.

Since 1888, when the U.S. Geological Survey first studied streamflow in relation
to problems of irrigation, similar records have been obtained at more than 19,500
gaging stations in the 50 States. On September 30, 1970, the Geological Survey and
cooperating organizations were maintaining 10,000 gaging stations. Partial-record
stations for low flow or for floodflow have been operated at many other points.

COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological
Survey in this work by either furnishing or helping to collect data. Organizations that
assisted in the collection of data through cooperative agreements with the Survey
are as follows:

lowa--lowa Geological Survey; lowa State Highway Commission, and State
University of lowa, Institute of Hydraulic Research.

Minnesota--State Department of Natural Resources, Division of Waters, Soils
and Minerals, and State Department of Highways.

Montana--Montana Water Resources Board,

Nebraska--Nebraska Department of Water Resources and Nebraska Depart-
ment of Roads.

North Dakota--North Dakota Highway Department.

South Dakota-~South Dakota Water Resources Commission, South Dakota
Department of Highways, East Dakota Conservancy Sub-district, and Black
Hills Conservancy Sub-district.

Wyoming--Wyoming Highway Department and the Wyoming State Engineer.

Assistance in the form of funds or services was given by the Corps of Engineers,
U.S. Army, for 39 stations; by the Bureau of Reclamation, U,S. Department of the
Interior, for 9 stations; and by the Fish and Wildlife Service, U.S. Department of the
Interior, for 3 stations.

Assistance in the form of funds or services was provided for many gaging stations
under the Missouri River Basin Development Project for streamflow data to meet the
needs of Bureau of Reclamation, Bureau of Indian Affairs, Bureau of Land Management,
and Bureau of Sport Fisheries and Wildlife of the U.S. Department of the Interior.

1
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Funds were provided by the Federal Highway Administration, U.S. Department of
Transportation, for research study on small drainage areas.

The following organizations aided in collecting records:
lowa--City of Rock Rapids.
Nebraska--Consumers Public Power District.

Organizations that supplied data are acknowledged in station descriptions.

DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the Geological
Survey under the direction of personnel cited in the preface. The data for stations in
the several States were collected and prepared for publication in the district offices
listed below.

State District office Address

fowa a/.cieviiiivininninnes veer lowa City 52240............ 1041 Arthur Street
Minnesota.. veeo.  St. Paul 55101.... ... 1033 P, O. Building
Montana....... .. Helena 59601.... 421 Federal Building
Nebraska b/ ...... Lincoln 68508... 901 North 17th Street
North Dakota c/... Bismarck 58501.. 348 New Federal Bldg.
South Dakota d/ ... .. Huron §7350....... ... 231 Federal Building
Wyoming €/.....ccemcenienneneen. Cheyenne 82001 .......... .. 215 East 8th Avenue

a/Except for Big Sioux River at Akron.

b/Including Niobrara River at Wyoming-Nebraska State line and Ponca Creek
near Napex.

c/Except for Maple River at North Dakota-South Dakota State line.

d/Except for Ponca Creek near Naper, Nebraska, but including Big Sioux River
at Akron, lowa, and Maple River at North Dakota-South Dakota State line.

e/Except for Niobrara River at Wyoming-Nebraska State line.

DEFINITION OF TERMS AND ABBREVIATIONS

Terms related to streamflow and other hydrologic data, as used in this report,
are defined as follows:

ACRE-FOOT (AC-FT, ACRE-FT) is the quantity of water required to cover an acre
to the depth of 1 foot and is equivalent to 43,560 cubic feet or about 326,000 gallons.

CFS-DAY is the volume of water representedby a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, or
about 646,000 gallons, and represents a runoff of approximately 0.0372 inch from
1 square mile.

CONTENTS is the volume of water in a reservoir or lake, Unless otherwise indicated,
volume is computed on the basis of a level pool and does not include bank storage.

CONTROL designates a feature downstream from the gage that determines the
stage-discharge relation at the gage. This feature may be a natural constriction of the
channel, an artificial structure, or a uniform cross section over a long reach of the
channel.
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CUBIC FEET PER SECOND PER SQUARE MILE (CFSM) is the average number of
cubic feet of water flowing per second fromeach square mile of area drained, assuming
that the runoff is distributed uniformly in time and area.

CUBIC FOOT PER SECOND (CFS) is the rate of discharge representing a volume of
1 cubic foot passing a given point during 1 second and is equivalent to approximately
7.48 gallons per second or 448.8 gallons per minute.

DISCHARGE is the volume of water in a stream which passes a given point in a
unit of time,

DRAINAGE AREA of a stream above a specified location is that area, measured
in a horizontal plane, enclosed by a topographic divide from which direct surface
runoff from precipitation normally drains by gravity into the river above the specified
point. Figures of drainage area given herein include all closed basins, or noncontributing
area, within the area unless otherwise noted.

GAGE HEIGHT is the surface-water elevation referred to some arbitrary gage
datum. Gage height is often used interchangeably with the more general term " stage,"
although gage height is more appropriate when used with a reading on a gage.

GAGING STATION is a particular site on a stream, canal, lake, or reservoir where
systematic observations of gage height or discharge are obtained. When used in
connection with a discharge record, the term is applied herein only to those gaging
stations where a continuous record of discharge is computed.

HYDROLOGIC BENCH-MARK STATION is one that provides hydrologic data for
a basin in which the hydrologic regimes will likely be governed solely by natural
conditions., Data collected at a bench-mark station may be used to separate effects
of natural from manmade changes in other basins which have been developed and in
which the physiography, climate, and geology are similar to those in the undeveloped
bench-mark basin.

INTERNATIONAL HYDROLOGICAL DECADE (IHD) RIVER STATIONS provide a
general index of runoff and materials in the water balance (discharge of water, and
dissolved and transported solids) of the world. In the United States, IHD Stations
provide indices of runoff and of the general distribution of water in the principal
river basins of the conterminous United States and Alaska.

PARTIAL-RECORD STATION is a particular site where limited streamflow data
are collected systematically over a period of years for use in hydrologic analyses.

RUNOFF IN INCHES (IN.) is the depth to which the drainage area would be covered
if all the runoff for a given time period were uniformly distributed on it.

STAGE-DISCHARGE RELATION is the relation between gage height and the volume
of water per unit of time flowing in a channel.

WSP is used as an abbreviation for " Water-Supply Paper" in reference to previously
published reports.

DOWNSTREAM ORDER AND STATION NUMBER

Beginning with the series of reports for the water year ending September 30, 1951,
the order of listing gaging-station records is in a downstream direction along the main
stream. All stations on a tributary entering upstream from a main-stream station are
listed before that station. A station on a tributary that enters between two main- stream
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stations is listed between them. A similar order is followed in listing stations on first
rank, second rank, and other ranks of tributaries, The rank of any tributary on which a
gaging station is situated with respect tothe stream to which it is immediately tributary
is indicated by an indention in a list of gaging stations. Each indention represents one
rank. This downstream order and system of indention show which gaging stations are
on tributaries between any two stations and the rank of the tributary on which each gaging
station is situated.

The order of listing used before the publication of the 1951 report listed first all
stations on the main stem from headwaterstoward mouth, then all stations on the upper-
most tributary to the main stem from the tributary's source to mouth, and then all
stations from source to mouth of the uppermost tributary to the tributary.

As an added means of identification, each gaging station and partial-record station
has been assigned a station number. These are in the same downstream order used in
this report. In assigning station numbers, no distinctionismade between partial-record
stations and gaging stations; therefore, the station number for a partial-record station
indicates downstream-order position in a list made up of both types of stations. Gaps
are left inthe series of numberstoallow for new stations that may be established; hence,
the numbers are not consecutive. The complete 8-digit number for each station such as
06351000, which appears just to the left of the station name, includes the 2-digit part
number "06" plus the 6-digit downstream order number "351000". The part numbers
refer to the areas whose boundaries are outlined in Figure 1.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measure-
ments of discharge of streams or canals, and stage, surface area, and contents of
lakes or reservoirs. In addition, observations of factors affecting the stage-discharge
relation or the stage-capacity relation, weather records, and other information are
used to supplement base data in determining the daily flow or volume of water in
storage. Records of stage are obtained from direct readings on a nonrecording gage
or from a water-stage recorder that gives either a continuous graph of the fluctuations
or a tape punched at 15-, 30-, or 60-minute intervals. Measurements of discharge
are made with a current meter, using the general methods adopted by the Geological
Survey on the basis of experience in stream gaging since 1888. These methods are
described in standard textbooks, in Water-Supply Paper 888, and in U.S. Geological
Survey Techniques of Water Resources Investigations, book 3, chapter A6. Surface
areas of lakes or reservoirs are determined from instrument surveys using standard
methods, The configuration of the reservoir bottom is determined by sounding at
many points.

For stream-gaging stations, rating tables giving the discharge for any stage are
prepared from stage-discharge relation curves. If extensions to the rating curves
are necessary to express discharge greater than measured, they are made on the
basis of indirect measurements of peak discharge (such as slope-area or contracted-
opening measurements, computation of flow over dams or weirs), velocity-area studies,
and logarithmic plotting. The daily mean discharge is computed from gage heights
and rating tables, then the monthly and yearly mean discharge are computed from the
daily figures. If the stage-discharge relationis subject to change because of frequent or
continual change in the physical features thatformthe control, the daily mean discharge
is computed by the shifting-control method, in which correction factors based on
individual discharge measurements and notes by engineers and observers are used
in applying the gage heights to the rating tables. If the stage-discharge relation for
a station is temporarily changed by the presence of aquatic growth or debris on the
control, the daily mean discharge is computed by what is basically the shifting-control
method.
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At some gaging stations the stage-discharge relation is affected by the backwater from
reservoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in computing dis-
charge., The slope or fall is obtained by means of an auxiliary gage set at some distance
from the base gage. At some stations the stage-discharge relation is affected by
changing stage; at these stations the rate of change in stage is used as a factor in
computing discharge.

At some stream gaging stations the stage-discharge relation is affected by ice
in the winter, and it becomes impossible to compute the discharge in the usual manner.
Discharge for periods of ice effect is computed on the basis of gage-height record
and occasional winter discharge measurements, consideration being given to the
available information on temperature and precipitation, notes by gage observers and
hydrologists, and comparable records of discharge for other stations in the same or
nearby basins,

For a lake or reservoir station, capacity tables giving the contents for any stage
are prepared from stage-area relation curves defined by surveys. The application
of the stage to the capacity table gives the contents, from which the daily, monthly,
or yearly change in contents is computed.

If the stage-capacity curve is subject to changes because of deposition of sediment
in the reservoir, periodic resurveys of the reservoir are necessary to define new
stage-capacity curves, During the period between reservoir surveys the computed
contents may be increasingly in error due to the gradual accumulation of sediment.

For some gaging stations there are periods when no gage-height record is obtained
or the recorded gage height is sofaulty that it cannot be used to compute daily discharge
or contents. This happens when the recorder stops or otherwise fails to operate
properly, intakes are plugged, the float is frozen in the well, or for various other
reasons. For such periods the daily discharges are estimated on the basis of recorded
range in stage, adjoining good record, discharge measurements, weather records,
and comparison with other station records from the same or nearby basins. Likewise
daily contents may be estimated on the basis of operator's log, adjoining good record,
inflow-outflow studies, and other information,

The data in this report generally comprise a description of the station and tabula-
tions of daily and monthly figures. For gaging stations on streams or canals a table
showing the daily discharge and monthly and yearly discharge is given. For gaging
stations on lakes and reservoirs a monthly summary table of stage and contents or a
table showing the daily contents is given. Tables of daily mean gage heights are
included for some streamflow stations and for some reservoir stations. Records
are published for the water year, which begins on October 1 and ends on September 30.

The description of the gaging stations gives the location, drainage area, period
of record, type and history of gages, average discharge, extremes of discharge or
contents, general remarks, and notations of revisions of previously published records.
The location of the gaging station and the drainage area are obtained from the most
accurate maps available. River mileage, given under "LOCATION" for some stations,
is that determined and used by the Corps of Engineers or other agencies., Periods for
which there are published records for the present station or for stations generally
equivalent to the present one are given under "PERIOD OF RECORD." The type of
gage currently in use, the datum of the present gage above mean sea level, and a
condensed history of the types, locations, and datums of previous gages used during
the period of record are given under "GAGE." In references to datum of gage, the
phrase "mean sea level" denotes ‘' Sea Level Datumof 1929" as used by the Topographic
Division of the Geological Survey unless otherwise qualified. The average discharge
for the number of years indicated is given under "AVERAGE DISCHARGE"; it is not
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given for stations having fewer than 5 complete years of record or for stations where
changes in water development during the period of record cause the figure to have
little significance. In addition, the median of yearly mean discharges is given for
stream-gaging stations having 10 or more complete yearsof record if the median differs
from the average by more than 10 percent. Under "EXTREMES" are given, usually in
tabular form, the maximum instantaneous discharge (or contents)and gage height for the
current water years (1966-70); the minimum instantaneousdischarge if there is little or
no regulation (or minimum contents); the minimum daily discharge if there is extensive
regulation (also the minimum instantaneous discharge if it is abnormally low); and the
minimum gage height if it is also abnormally low. For stations for which peak discharges
are published, all independent peaks above the selected base and the time of occurrence
and corresponding gage heights are published inthe first table under " EXTREMES." The
base discharge, which is given in parentheses inthe table heading, is selected so that an
average of about three peaksayear will be presented, Peak discharges are not published
for any canals, ditches, drains, or for any stream for which the peaks are subject to
substantial control by man. Time of day is expressed in 24-hour local standard time;
for example, 12:30 a.m. is 0030, 1:30 p.m. is 1330. The minimums for these stations
are published in a separate table following the table of peaks. In the paragraph following
the current data, the data given are forthe periods listed in the " PERIOD OF RECORD"
paragraph. Reliable information concerning major floods that have occurred outside
the period of record is given in the last paragraph under " EXTREMES." Unless otherwise
qualified, the maximum discharge (or contents) corresponds to the crest stage obtained
by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a non-
recording gage read at the time of the crest. If the maximum gage height did not occur
at the same time as the maximum discharge (or contents), it is given separately.
Information pertaining to the accuracy of the discharge records, to conditions which
affect the natural flow at the gaging station, and to availability of Water-Quality records,
is given under "REMARKS." For reservoir stations information on the dam forming
the reservoir, the capacity, outlet works and spillway, and purpose and use of the
reservoir is given under "REMARKS."

Previously published records of some stations have been found to be in error on the
basis of data or information later obtained. Revisions of such records are usually
published along with the current records in one of the annual or compilation reports. In
order to make it easier to find such revised records, a paragraph headed "REVISIONS
(WATER YEARS)" has been added to the description of all stations for which revised
records have been published. Listed therein are all the reports in which revisions have
been published, each followed by the water years for which figures are revised in that
report. In listing the water years only one number is given; for instance, 1965 stands
for the water year October 1, 1964, to September 30, 1965, If no daily, monthly, or
annual figures of discharge are affected by the revision, the fact is brought out by
notations after the year dates as follows: " (M)" means that only the instantaneous maxi-
mum discharge was revised; "(m)" that only the instantaneous minimum was revised;
and " (P)" that only peak discharges were revised. if the drainage area has been revised,
the report in which the revised figure was first published is given. It should be noted
that for all stations for which cubic feet per second per square mile and runoff in inches
are published, a revision of the drainage areanecessitates corresponding revision of all
figures based on the drainage area, Revised figures of cubic feet per second per square
mile and runoff in inches resulting from a revision of the drainage area only are usually
not published in the annual series of reports.

The daily table for stream-gaging stations gives the mean discharge for each
day and is followed by monthly and yearly summaries, In the monthly summary below
the daily table, the line headed "TOTAL" gives the sum of the daily figures. The line
headed "MEAN" gives the average flow in cubic feet per second during the month.
The lines headed "MAX" and "MIN'" give the maximum and minimum daily discharges,
respectively, for the month. Discharge for the month also may be expressed in cubic
feet per second per square mile (line headed " CFSM"), or in inches (line headed "IN"),



ACCURACY OF FIELD DATA AND COMPUTED RESULTS 7

or in acre-feet (line headed "AC-FT"). Figures for cubic feet per second per square
mile and runoff in inches are omitted if there is extensive regulation or diversion,
if the drainage area includes large noncontributing areas, or if the average annual
rainfall over the drainage basin is usually less than 20 inches.

In the yearly summary below the monthly summary, the figures following "MAX"
are the maximum daily discharges for the calendar and water years; likewise, those
following "MIN" are the minimum daily discharges.

Footnotes to the table of daily discharge are introduced by the word "NOTE." Foot-
notes are used to indicate periods for which the discharge is computed or estimated by
special methods because of no gage-height record, backwater from various sources, or
other unusual conditions. Periods of no gage-height record are indicated if the period
is continuous for a month or more or includes the maximum discharge for the year.
Periods of backwater from an unusual source, of indefinite stage-discharge relation,
or of any other unusual condition at the gage site are indicated only if they are a month
or more in length and the accuracy of the records is affected. Days on which the stage-
discharge relation is affected by ice are not indicated. The methods used in computing
discharge for various unusual conditions have been explained in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented comprise a
description of the station and a monthly summary table of stage and contents. For some
reservoirs a table showing daily contents or stage is given. A skeleton table of capacity
at given stages is published for all reservoirs for which records are published on a
daily basis, but is not published for reservoirs for which only monthly data are given.

Data collected at partial-record stations are given at the end of this report. Data
for partial-record stations are presented in twotables. Thefirst is a table of discharge
measurements at low-flow partial-record stations, and the second is a table of annual
maximum stage and discharge at crest-stage stations. Occasionally, a series of
discharge measurements are made within a short time period to investigate the seepage
gains or losses along a reach of a stream or to determine the low-flow characteristics
of anarea. Suchmeasurements are given in special tables following the tables of partial-
record stations.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability of the stage-
discharge relation or, if the control is unstable, the frequency of discharge measure-
ments, and (2) the accuracy of observations of stage, measurements of discharge, and
interpretations of records.

The station description under "REMARKS" states the degree of accuracy of the
records. "Excellent” means that about 95 percent of the daily discharges are within
S percent; '"good”’, within 10 percent; and “fair" within 15 percent. 'Poor" means
that daily discharges have less than "'fair" accuracy.

Figures of daily mean discharge in this report are shown to the nearest hundredth
of a cubic foot per second for discharges of less than | cfs; to tenths between 1.0
and 10 cfs; to whole numbers between 10 and 1,000 cfs; and to 3 significant figures
above 1,000 cfs. Thenumber of significant figures used is based solely on the magnitude
of the figure. The same rounding rules apply to discharge figures listed for partial-
record stations.

Discharge at many stations, as indicated by the monthly mean, may not reflect
natural runoff due to the effects of diversion, consumption, regulation by storage,
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increase or decrease in evaporation due to artificial causes, or to other factors.
For such stations, figures of cubic feet per second per square mile and of runoff in
inches are not published unless satisfactory adjustments can be made for diversions,
for changes in contents of reservoirs, or for other changes incident to use and control.
Evaporation from a reservoir is not included in the adjustments for changes in reser-
voir contents, unless it is so stated. Even at those stations where adjustments are made,
large errors in computed runoff may occur if adjustments or losses are large in
comparison with the observed discharge.

PUBLICATIONS

Through September 30, 1960, the records of discharge and stage of streams and
contents and stage of lakes and reservoirs were published in an annual series of U.S.
Geological Survey water-supply papers entitled "Surface Water Supply of the United
States," Prior to 1951, there were 14 volumes in the series; one for each of the 14
parts whose boundaries coincided with certain natural drainage lines within the con-
terminous United States. From 1951 to 1960, there were 20 volumes in the series,
including one each for the States of Alaska (Part 15) and Hawaii (Pazrt 16).

This report is one of the second series of water-supply papers to be published
on a S5-year basis. The first series covered the 5-year period October 1, 1960, to
September 30, 1965. This series covers the period October 1, 1965, to September 30,
1970. To meet interim requirements, streamflow and related data have been released
by the Geological Survey in annual reports, beginning with the 1961 water year, by
State. These reports are entitled, "Water Resources Data for (state), Part 1. Surface
Water Records." Distribution of these reports is limited and primarily for local needs.
Any revision or corrections found necessary to the records published in these annual
State reports have been made and published herein without reference.

These two series of 5-year water supply papers consist of 37 volumes each. The
boundaries of the various parts and volumes within the parts are indicated in the fol-
lowing list and on the map in Figure 1.

Part 1. North Atlantic slope basins, in three volumes:
Vol. 1: Basins from Maine to Connecticut
Vol. 2: Basins from New York to Delaware
Vol. 3: Basins from Maryland to York River
Part 2. South Atlantic slope and eastern Gulf of Mexico basins, in three volumes:
Vol. 1: Basins from James River to Savannah River
Vol. 2: Basins from Ogeechee River to Carrabelle River
Vol. 3: Basins from Apalachicola River to Pearl River
Part 3. Ohio Rivdr basin, in four volumes:
Vol. 1: Ohio River basin above Kanawha River
Vol. 2: Ohio River basin from Kanawha River to Louisville, Kentucky
Vol. 3: Ohio River basin from Louisville, Kentucky, to Wabash River
Vol. 4: Ohio River basin below Wabash River
Part 4, St. Lawrence River basin, in two volumes:
Vol. 1: Basins of streams tributary to Lakes Superior, Michigan, and Huron
Vol. 2: St. Lawrence River basin below Lake Huron
Part 5. Hudson Bay and Upper Mississippi River basins, in three volumes:
Vol. 1: Hudson Bay basin
Vol. 2: Upper Mississippi River basin above Keokuk, lowa
Vol. 3: Upper Mississippi River basin below Keokuk, lowa
Part 6. Missouri River basin, in four volumes:
Vol. 1: Missouri River basin above Williston, North Dakota
Vol. 2: Missouri River basin from Williston, North Dakota, to Sioux City, lowa
Vol. 3: Missouri River basin from Sioux City, lowa, to Nebraska City, Nebraska
Vol. 4: Missouri River basin below Nebraska City, Nebraska
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Part 7. Lower Mississippi River basin, in two volumes:
Vol. 1: Lower Mississippi River basin except Arkansas River basin
Vol. 2: Arkansas River basin
Part 8. Western Gulf of Mexico basins, in two volumes:
Vol. 1: Basins from Mermentau River to Colorado River
Vol, 2: Basins from Lavaca River to Rio Grande
Part 9. Colorado River basin in three volumes:
Vol. 1: Colorado River basin above Green River
Vol. 2: Colorado River basin from Green River to Compact Point
Vol. 3: Lower Colorado River basin
Part 10. The Great Basin
Part 11. Pacific slope basin in California, in four volumes:
Vol. 1: Basins from Tijuana River to Santa Maria River
Vol. 2: Basins from Arroyo Grande to Oregon State line except Central Valley
Vol. 3: Southern Central Valley basins
Vol. 4: Northern Central Valley basins
Part 12. Pacific slope basins in Washington, in two volumes:
Vol. 1: Pacific slope basins in Washington except Columbia River basin
Vol. 2: Upper Columbia River basin
Part 13. Snake River basin
Part 14. Pacific slope basins in Oregon and Lower Columbia River basin
Part 15. Alaska
Part 16. Hawaii and other Pacific areas

Water-supply papers and other publications of the Geological Survey containing data
on the water resources of the United States may be purchased or consulted as follows:

1. Copies may be purchased from the Superintendent of Documents, Government
Printing Office, Washington, D. C. 20402, who will, on application, furnish lists giving
prices. A list of Geological Survey publications may also be obtained by applying to
the Director, Geological Survey, Washington, D. C. 20242.

2, Sets of the reports may be consulted in the libraries of the principal cities in
the United States,

3. Sets are available for consultation inthe offices of the Water Resources Division
of the Geological Survey. Addresses of the offices in the area covered by this report
are given on page 2.

Early records of the flow of streams in the United States are published in the reports
listed below. In many of these reports records for years earlier than those indicated
have been included for some streams. Most of these reports are out of print, but
may be available for consultation in the district offices and in public libraries.

Streamflow data for the years 1884-1901, in reports of the Geological Survey
(A - Annual Report; B - Bulletin)

Report Character of data Year
10th A, pt. 2 Descriptive information only
11th A, pt. 2 Monthly discharge and descriptive information . .. .. ... 1884-90.
12th A, pt. 2 (Lo T 1884-91.
13th A, Ppt. 3 . . . . dO . ottt e e e e e e e e e e e e e e e e e e 1884-92,
14th A, pt. 2 Monthly discharge. . . . . . . ... . . v v v v ... 1888-93.
B 131 ... Descriptions, measurements, gage heights, and ratings . . . . 1893-94.
16th A, pt. 2 Descriptive information only,
B 140 . . . Descriptions, measurements, gage heights, ratings and 1895.

monthly discharge.
WSP 11 .. Gage heights. . . .. e e e e e e e e e e e e 1896.
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Streamflow datafor the years 1884-1901, in reports of the Geological Survey--Continued

Report

18th A, pt. 4
WSP 15 . .

WSP 16 . .

19th A, pt. 4
WSP 27 . .

Wsp 28 . .

20th A, pt. 4
WSP 35 to 39
21st A, pt. 4
WSP 47 to 52
22nd A, pt. 4
WSP 65, 66.
WSP 75. . .

(A - Annual Report; B - Bulletin)
Character of data

Descriptions, measurements, ratings, and monthly discharge
Descriptions, measurements, and gage heights of streams
east of the Mississippi River, and Missouri River and
tributaries above Kansas River.
Descriptions, measurements, and gage heights of streams
west of the Mississippi River, except Missouri River
and tributaries above Kansas River.
Descriptions, measurements, ratings and monthly discharge .
Measurements, ratings, and gage heights of streams east of
the Mississippi River, and Missouri River and tributaries.
Measurements, ratings, and gage heights of streams west of
the Mississippi River, except Missouri River and tribu-
taries.
Monthly discharge. . . . . . . . . . o it
Descriptions, measurements, gage heights, and ratings. . . .
Monthly discharge. . . . . . . .. . .. .. ..
Descriptions, measurements, gage heights, and ratings . . . .
Monthly discharge. . . . . . . ¢ v v v v i v v v et e
Descriptions, measurements, gage heights, and ratings . . . .
Monthly discharge. . . . . . . . . . v o0 0 v oo e

Year

1895-96.
1897.

1897.

1897.
1898,

1898.

1898.
1899.
1899.
1900.
1900.
1901.
1901.

Reports on surface water supply containing records from 1899 to date for drainage
basins in this report are listed below. The data for any particular gaging station will,
in general, be found in the reports covering the years during which the station was

maintained.

Numbers of water-supply papers containing results of stream measurements in
Missouri River basin from Williston, North Dakota, to Sioux City, Iowa, 1899-1970

Year WSP Year WSP Year WSP Year WSP Year WSP
1899. . . 36, 37 1912, . 326 1925 606 1937, . 826 1949, .1146
1900. . . .. 49 1913. . 356 1926 626 1938. . 856 1950. .1176
1901. . . 66, 75 1914. . 386 1927. . 646 1939. . 876 1951. .1209
1902, . . .. 84 1915, . 406 1928. . 666 1940. . 896 1952, .1239
1903. . . .. 99 1916. . 436 1929. . 686 1941, . 926 1953. .1279
1904, . . .. 130 1917, . 456 1930. . 701 1942, . 956 1954. .1339
1905. . . .. 172 1918, . 476 1931, . 716 1943. . 976 1955. .1389
1906. . . . . 208 1919-20. 506 1932, . 731 1944. .1006 1956. .1439
1907-8 246 1921. . 326 1933, . 746 1945. .1036 1957. .1509
1909. . . .. 266 1922, . 546 1934. . 761 1946. .1055 1958. .1339
1910, . . . . 286 1923, . 566 1935. . 786 1947. .1086 1959. .1629
1911, . . .. 306 1924. . 586 1936. . 806 1948, .1116 1960. .1709

1961-65 .1917

Records for the area covered by this report have been compiled through September 1950
and for the period October 1930 to September 1960 and published in Water-Supply
Papers 1309 and 1729, respectively. These reports contain a summary of monthly and
annual discharges for all previously published records as well as some records not
contained in the annual series of water-supply papers. All records were reexamined
and revised where warranted. Estimates of discharge were made to fill short gaps
whenever practical.
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The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in
special reports on these floods published by the Geological Survey. The more recent of
these special reports also contain other pertinent hydrologic information and analyses
and compilations of data relating to earlier notable floods. The following list gives the
numbers and titles of these reports:

Wsp Title

147. . . . .. Destructive floods in the United States in 1904.

162. . .. .. Destructive floods in the United States in 1905.

520-G . . . . Some floods in the Rocky Mountain Region.

2 T Floods in the United States, magnitude and frequency.

847. . . . . . Maximum discharges at stream-measurement stations through Sept. 1938,
1137-A. . . . Missouri River basin floods of April-May 1950 in North and South Dakota.
1137-1. . . . Summary of floods in the United States during 1950.

1227-D. . . . Summary of floods in the United States during 1951.

1260-B. . . . Floods of April 1952 in the Missouri River basin.

1260-F. . . . Summary of floods in the United States during 1952.

1320-A. . . . Floods of June 1953 in Northwestern lowa.

1320-B. . . . Missouri River basin floods of 1953 in Montana.

1320-E. . . . Summary of floods in the United States during 1953.

1370-C. . . . Summary of floods in the United States during 1954,

1455-B. . . . Summary of floods in the United States during 1955.

1830. . ... Summary of floods in the United States during 1956.

1652-C. . . . Summary of floods in the United States during 1957.

1660-B. . . . Summary of floods in the United States during 1958.

1679. .. .. Magnitude and frequency of floods in the United States.

1750-B. . . . Summary of floods in the United States during 1959.

1790-A. . . . Floods of March-April 1960 in eastern Nebraska and adjacent States.
1790-B. . . . Summary of floods in the United States during 1960.

1820. . . .. Summary of floods in the United States during 1962.

1850-E. . . . Summary of floods in the United States during 1965.

1870-D. . . . Summary of floods in the United States during 1966,

2030. . ... Summary of floods in the United States during 1969.

Reports giving records of chemical quality and temperature of surface water and
suspended-sediment loads of streams in the area covered by this volume for the water
years 1941-70 are listed below:

Numbers of water-supply papers containing water-quality records
Missouri River basin from Williston, North Dakota, to Sioux City, lowa, 1941-70.

Year WSP  Year WSP  Year WSP  Year WSP  Year WwSsp
1941, . . . 942 1947. . .1102 1953. .. 1291 1959. . . 1643 1965, . . 1963
1942, ., . 950 1948, . .1132 1954. .. 1351 1960. . . 1743 1966. . . 1993
1943, .. . 970 1949. . .1162 1955, .. 1401 1961, . . 1883  1967. . . 2013
1944, . . 1022 1950. ., 1187 1956, . . 1451 1962, . . 1943 1968. . . 2095
1945, . . 1030 1951. . .1198 1957. .. 1521 1963. . . 1949 1969. .. 2145

1946, . . 1050 1952. . .1251 1958. .. 1572 1964. .. 1956 1970. .. 2155

OTHER DATA AVAILABLE

Information of a more detailed nature than that published for most of the gaging
stations such as discharge measurements, gage-height records, and rating tables
is on file in the district offices. Also most gaging-station records are available
in computer-usable form and many statistical analyses have been made.
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Water-quality records also are collected at or near some gaging stations. Data
are obtained on the chemical quality of the stream water, on water temperature, and on
sediment. Under "Remarks" of the station description, reference is made to water-
quality records collected on a regular basis for the station. Results of the data collected
are published in annual water-supply papers entitled "Quality of Surface Waters of the
United States" and in annual reports issued by States beginning with 1964 water year; the
state reports are entitled, "Water Resources Data for (state), Part 2. Water Quality
Records."

Information on the availability of unpublished data, statistical analyses, or quality
of water records, may be obtained from the district offices listed on page 2.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN
THE GEOLOGICAL SURVEY

Records of discharge not published by the Geological Survey were collected at many
sites in Nebraska and at5 sites in South Dakota during the water years 1966-70. Records
were collected by the following agencies:

Nebraska--At one site by the Corps of Engineers, U.S. Army. At many sites on
diversion canals, streams, and reservoirs by the Nebraska Department of Water
Resources; records published in Hydrographic Reports of the Nebraska Department of
Water Resources.

South Dakota--At 5 sites by the Corps of Engineers, U.S. Army.
The Office of Water Data Coordination, Water Resources Division, U.S. Geological

Survey, Washington, D.C. 20242, maintains an index of such sites. Information on
records available at specific sites can be obtained upon request.
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GAGING-STATION RECQRDS

LITTLE MUDDY CREEK BASIN

06331000 LITTLE MUDDY CREEK BELOW COW CREEK, NEAR WILLISTON, N. DAK.

LOCATION.--Lat 48°17'04", long 103°34'21", in NEXNW% sec.5, T.155 N., R.100 W., Williams County, on left bank
37 ft downstream from centerline of highway, 1 mile downstream from Cow Creek, 4 miles upstream from Camp
Creek, 10 miles northeast of Williston, and 13 miles upstream from mouth.

DRAINAGE AREA.--875 sq mi, approximately, of which about 100 sq mi is probably noncontributing.

PERTIOD OF RECORD.--May 1954 to September 1870.

GAGE.--Water

-stage recorder.

Datum of gage is 1,863.18 ft above mean sea level.

AVERAGE DISCHARGE.--16 years, 29.7 cfs (21,520 acre-ft per year); median of yearly mean discharges, 26 cfs
(18,800 acre-ft per year).

EXTREMES.--Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (250 cfs), water years 1966-70

Date Time  Disch.
Mar. 13, 1966 2200

Mar., 16, 1966 0030 *760
Mar. 25, 1967 0200 *2,200

a Backwate

Date
Aug.

June

a Occurred
b Occurred

Period
Nov. 27,

REMARKS . --Records good.

Sept.

r from ice.

Feb. 1, 1966.
Feb. 10, 1969.

of record:
1960, Feb.

G.H. Date
ag.36 Mar. 1, 1968
9.18

Apr. 4, 1969
10.99 July 8, 1969

Time
2100

0545
0045

Disch. G.H.
*365 8.30
*4,380 12.43
1,930 10.71

Date

Apr. S,
Apr. 30,
May 3,

Annual minimum discharge, water years 1966-70

Disch.
3.0
2.2

.20

Service reservoir), 22 miles upstream.

G.H.
a5.87
5.76
5.45

Some small diversions for irrigation.

Wtr yr Date
1969

1870

Jan. 13, 14, 1969
Aug. 27, 28, 1970

Time
1700
0915
1130

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocr NOV DEC JAN FEB
1 16 14 12 6.6 3.5
2 s 14 13 7.5 3.5
3 14 15 14 7.5 3.5
4 14 1T 15 7.5 3.5
5 14 16 15 7.5 4.0
6 13 16 14 7.5 4.3
7 13 te 14 7.5 4.6
8 12 14 14 7.5 5.0
9 12 14 14 7.0 5.7
13 12 13 13 7.0 6.1
Lt 12 16 13 6.6 6.1
12 12 16 13 641 6.6
13 12 15 13 6.6 6.6
14 12 16 12 7.0 6.6
ts 13 16 12 7.5 7.0
13 13 14 133
L7 13 14 12
18 13 14 12
19 14 15 1t
20 13 15 12
2t 14 15 13
22 15 15 13
23 14 15 13
24 14 15 12
25 14 13 1o
26 14 14 8.1
27 14 12 5.7
28 14 1o 4.3
29 14 11 5.3
30 15 183 7.5
31 1S et 6.1
TOTAL 418 433 357.0 190.1 141.9
MEAN 13.5 4.4 11.5 6.13 5.07
MAX i16 16 15 7.5 7.0
MIN 12 10 4¢3 3.5 3.5
AC-FT 829 859 708 317 281
CAL YR 1965 TOTAL 11,955.4 MEAN 32.8 MAX 720
WTR YR 1966 TOTAL 7,993.1 MEAN 21.9  MAX 680

MAR

6.1
6.6
6.6
6.6
6.6

6.6

9.3

504
680

4y075.6
131

680

6.1
8,080

MIN 4.3
MIN 3.1

APR MAY
37 28
34 30
32 29
3L 26
28 24
26 23
26 21
24 20
23 19
24 t8
25 18
26 20
28 20
27 23
26 38
26 57
26 60
26 44
26 a7
24 34
23 29
21 26
21 24
20 20
21 19
23 18
21 16
20 15
22 14
26 13

------ 12
763 195
25.4 25.6
37 60

20
1+510 1,580

AC-FT 23,710
AC-FT 15,850

JUN

Jut

Disch.
*675
262
416

Disch.
3.1
4.1

5.0

3.8

7.0

5.3
153.9
4.96
8.7

305

Ry
v
o

o
[Er Y-

83

Maximum discharge, 6,910 cfs Mar. 27, 1960 (gage height, 13.57 ft); minimum, 0.20 cfs
5, 1963, June 4, 1968; minimum gage height, 2.26 ft July 26, 1954,

Some regulation by Lake Zahl (Fish and Wildlife

150.9
5.03

3.8
299



OAY ocT
1 7.0
2 7.5
3 7.5
4 7.0
5 7.0
6 6.1
7 6.1
8 6.6
9 7.0
10 5.7
11 6.1
12 61
13 6.1
14 6el
15 6.1
16 6.6
17 6.6
18 6.6
19 6.6
20 7.0
21 7.5
22 8.1
23 8.1
24 8.1
25 8.7
26 8.7
27 8.7
28 8.7
29 8.1
30 8.7
31 7.5
TOTAL 222.
MEAN T.17
MAX 8.7
MIN 5.7
AC-FT 44l

CAL YR 1966 TOTAL

06331000

LITTLE MUDDY CREEK BASIN

LITTLE MUDDY CREEK BELOW COW CREEK, NEAR WILLISTON, N. DAK.--CONTINUED

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

NPOVOO VODO®
R
Vs Wi e

250.9
8.36
9.3
7.0
498

OEC JAN FEB MAR APR MAY JUN JuL
6.1 7.0 5.7 503 119 42 14 6.6
543 7.0 5.7 5.7 104 50 14 6.1
5.3 7.0 5.7 5.7 96 48 13 6.6
5.0 7.0 6.1 5.7 96 49 12 6ol
5.3 7.0 6.1 6.1 101 47 12 6.1
5.3 7.0 5.7 6.1 90 51 12 6.1
5.3 T.0 5.7 6e1 85 51 12 8.7
5.0 7.0 5.7 6.1 78 60 13 8.1
5.0 7.0 5.7 646 75 60 13 6.6
4.6 7.0 5.7 T.5 67 49 12 5.7
4,0 7.0 5.7 7.0 59 42 11 5.7
4.0 7.0 5.7 7.0 52 36 1 5.3
43 T.0 5.7 6.6 a7 33 14 5.3
4.6 7.0 6e1 6.6 43 30 25 5.3
5.3 7.0 5.7 6el 4«0 27 21 5.3
6.1 7.0 5.7 6.6 37 26 17 5.0
6.1 7.0 5.7 6.1 33 26 14 5.0
6.1 7.0 5.3 6.6 30 27 12 5.0
7.0 6.1 5.3 7.0 28 25 11 5.3
8.1 6.1 5.3 7.0 45 21 9.9 5.3
8.1 6.1 5.3 8.1 56 20 8.1 5.3
8.1 6.1 5.0 14 46 20 9.3 5.3
7.5 6.1 5.0 287 55 18 8.7 5.0
7.0 6.1 5.0 916 48 17 9.3 4.6
7.0 6.1 5.0 1,930 42 18 9.9 4.6
6.6 5.0 36 17 9.9 4.3
6.6 5.0 34 16 8.7 46
6.6 5.0 32 16 8.7 4.6
6.6 39 15 7.5 43
6.6 34 15 T.0 4.0
6.6 ———— 14 —-eme- 3.8
185.1 202.9 156.3 7,277.6 14747 986 360.0 169.6
5.97 6.55 5.51 235 58.2 31.8 12.0 5.47
8.1 7.0 6.1 1,930 119 60 25 8.7
4.0 5.7 5.0 5.3 28 14 7.0 3.8
367 402 306 142440 3,470 1,960 Tl4 336

Tohéd. & MEAN 20.4 MAX 680 MIN 3.1 AC-FT 14,760

WIR YR 1967 TOTAL 11,794.6 MEAN 32.3 MAX 1,930 MIN 2.4 AC-FT 23,390

OAY ocY
1 5.3
2 5.0
3 5.8
4 T4
5 5.8
6 7.8
7 7.8
8 Tot
9 7.1
10 Tel
1 T.1
12 Tel
13 7.8
14 Tk
15 7.1
16 6.8
17 7.1
18 6ok
19 7.8
20 6ok
21 6.1
22 8ot
23 Tele
24 Teb
25 7.1
26 7.8
27 T4
28 8.6
29 9.4
3o 8.6
31 8.2
ToTAL 223.9
MEAN 7.22
MAX 9.4
MIN 5.0
AC-FT b44

O1SCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 YO SEPTEMBER 1968

NOV

NNN®
R
rodND

L]

® DrrED CDDEE

—
BPHDNOO VOVO0

DErDOO NND

GEC JAN FEB MAR APR MAY JUN JuL
7.8 2.6 5.0 110 15 9.0 5.8 12
7.8 2.2 4.8 240 15 B.6 5.6 9.8
8.2 2.0 5.0 205 11 8.2 3.0 9.0
8.6 1.9 5.0 162 12 8.6 3.6 8.2
9.0 l.8 4.8 162 14 8.2 6.1 7.8
9.0 1.7 448 145 18 8.6 7.8 T.4
9.0 1.7 4.8 113 23 9.0 8.2 6.8
8.6 1.7 4.8 90 24 13 8.6 6.1
8.6 1.7 4.8 51 24 12 11 5.3
8.6 1.6 4.8 3t 22 13 26 5.3
9.0 1.9 5.0 22 19 13 32 5.0
9.0 1.8 5.0 20 16 12 38 4.3
8.6 1.8 5.0 20 15 11 33 4.3
T4 2.0 5.0 18 14 1L 22 4.1
6.4k 1.9 5.0 20 13 10 17 4.l
6.4 1.9 5.0 22 12 9.4 14 5.6
6.8 2.0 4.8 27 11 9.4 12 6.7
6.8 2.2 4.6 25 11 9.0 10 6.4
6.1 2.4 4.3 18 11 9.0 9.4 5.8
5.8 3.0 4e1 18 12 9.0 8.2 5.4
5.6 3.5 4.1 15 10 8.6 T.4 43
5.3 Y98 3.9 14 10 7.8 7.1 4.0
5.0 4.6 3.9 15 10 7.8 6.1 4.3
4.8 5.6 3.9 18 9.8 7.1 7.8 4.5
4.3 6.4 4.3 20 9.8 7.1 17 3.7
4.1 5.6 4e6 22 9.8 7.1 25 3.3
3.9 .8 5.0 24 9.8 Tel 18 2.8
3.5 5.0 5.0 23 9.8 6.8 15 2.8
3.5 5.0 T4 22 9.4 7.1 12 3.0
3.4 4.8 20 9.4 6.8 12 3.2
3.0 4.8 16 ~emem- L 3.2
203.9 93.8 1,728 4D9.8 280.4 408.5 16B.5
6.58 3.03 55.7 13.7 9.05 13.6 5.44
9.0 6.4 240 24 13 38
3.0 1.6 14 et 6.1 3.0 2.8
404 186 3,430 813 556 810 334

CAL YR 1967 TOTAL 11,816.4 MEAN 32.4 MAX 1,930 MIN 2.4 AC~FT 23,440

WTR YR 1968 TOTAL

44451.2 MEAN 12.2 MAX 240 MIN 1.6  AC-FT 6,830

3.1

4.0

3.5
3.3
3.5

3.0

31
3.1
3.1
2.8

2.4

111.0
3.58
4.3
2.4
220

15

3
m
©

WRNWNN BBNNN
NmmeO WEOOS OO®OO

127.9
4.26
6e1

254

5.8

6.2

204.8
6.83

5.5
406
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LITTLE MUDDY CREEK BASIN

06331000 LITTLE MUDDY CREEK BELOW COW CREEK, NEAR WILLISTON, N. DAK.--CONTINUED

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 YO SEPTEMBER 1969

DAY ocr Nov DEC JAN FEB MAR APR MAY JUN Jut
3 6.2 8.3 10 4.3 5.3 5.3 383 66 14 39

2 5.8 8.5 9.9 4.l a3 5.3 596 64 14 32

3 5.6 9.4 9.7 4.3 5.0 5.3 2,090 63 14 27

4 5.7 9.8 9.7 4.8 5.0 5.3 3,620 62 14 22

5 6.4 9.8 T2 4.8 5.0 5.3 24460 60 13 19

6 7.0 9.8 843 4.8 5.0 5.3 2,150 53 13 34

7 7.9 10 7.1 4.8 5.0 5.3 1,210 50 12 124

8 8.1 10 7.3 4.8 5.0 5.3 776 48 18 1,300

9 8.7 10 T.8 4.3 5.0 5.3 413 45 13 431
10 1.7 9.5 7.7 4.1 48 5.3 261 37 26 192
11 1.7 9.5 T8 3.7 4.6 5.3 190 32 25 123
12 T.8 9.6 7.8 3.4 5.3 5.0 154 28 22 104
13 T.7 10 6.8 3.2 5.6 4.8 132 26 19 79
14 1.6 10 6.8 3.1 5.3 4.8 114 24 17 65
15 8.3 9.6 6.5 3.2 5.6 4.8 104 22 15 61
16 8.8 10 6.5 3.4 5.6 4.8 109 21 14 57
17 8.6 L 6.5 3.7 5.6 5.0 108 21 13 56
18 9.0 (] 6.8 4.1 5.9 5.3 93 21 12 55
19 9.3 9.8 7.1 4.1 5.9 5.0 79 20 it 60
20 9.2 10 7.1 43 6.1 5.6 12 20 1t n
21 9.6 131 6.8 6.5 70 20 12 64
22 9.7 12 6.8 133 66 19 12 55
23 9.9 13 6.5 20 63 18 13 50
24 9.6 13 6.5 83 62 17 12 45
25 9.9 13 6.8 295 61 134 15 37
26 10 i1 6.8 194 69 17 30
27 8.2 12 6.8 847 69 17 27
28 8.6 131 6.8 695 77 15 22
29 9.1 10 6.4 715 66 14 20
30 8.9 10 6.1 3717 64 14 18
31 8.8  mmmeee— 5.3 368  -—---= 14 16
TOTAL 255.4 309.0 226.0 137.5 157.9 3,714.9 15,781 965 545 3,335
MEAN 8.24 10.3 7.29 hohh S5.64 120 526 31.1 18,2 108
MAX 10 13 10 5.6 8.6 847 3,620 66 LL) 1,300
MIN 5.6 8.3 5.3 3.1 4.6 4.8 6l 14 11 16
AC-FT 507 613 448 2713 313 T.370 31,300 1,910 1,080 69610

CAL YR 1968 TOYAL
WYR YR 1969 YOTAL

4»561.5  MEAN 12.5 MAX 240 MIN 1.6 AC-FY 9,050
264014.6  MEAN Ti.3  MAX 3,620 MIN 3.1 AC-FY 51,600

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocr Nov DEC JAN FEB MAR APR MAY JUN Jut

1} 9.9 13 12 Yot Tk 35 19 175 32 7.5

2 9.6 13 12 9.6 6.8 20 22 219 28 Tk

3 11 13 11 9.4 6.8 16 86 326 25 T.1

4 10 13 11 ek 6ok 14 192 197 23 7.3

5 10 13 11 9.4 bk 14 446 128 21 7.7

6 11 13 11 9.0 Tl 13 488 92 20 Teb

7 11 13 11 8.2 T.1 13 316 73 19 Tek

8 10 13 11 6.3 6.8 12 190 63 18 7.0

9 11 13 10 5.9 6.8 12 153 94 17 T.2

10 11 13 1l 5.9 6.8 11 105 164 18 T.0

131 12 13 11 6.0 6.9 10 78 161 20 T.9

12 1l 13 10 6.1 7.1 9.7 60 203 20 8.7

13 12 8.3 10 6.3 6.9 9.5 52 165 26 7.5

14 12 14 10 6ot 6.4 9.5 47 127 24 8.2

15 12 12 10 T.1 6.4 10 45 97 24 8.6

16 133 12 10 7.1 6.3 10 31 " 20 8.7

17 11 12 9.9 6.8 6.5 12 31 65 19 8.5

18 11 11 9.9 6.4 6.3 15 59 55 18 8.8

19 1 193 9.4 5.6 6.3 17 89 48 16 8.1

20 11 11 8. 5.3 6.1 40 97 44 15 1.8

21 133 1t 9.1 5.0 6.2 40 90 4“2 14 T

22 11 12 9.2 5.0 6ub 31 73 40 13 T.9
23 11 12 e b 5.3 Tk 47 57 39 12 10
24 12 12 9.6 5.3 10 41 64 39 1 17
25 12 12 9.6 6.1 13 38 73 40 11 15
26 12 12 9.5 6.8 36 68 40 10 15
27 1 11 8.9 6.8 30 &6 36 10 17
28 12 11 9.0 6.8 27 79 33 9.6 15
29 12 12 9.0 6.8 26 138 33 8.0 13
30 12 12 9.4 6.8 22 241 34 8.0 12
31 12 ———— 9.7 Tel 20 =mmeee 34 emeee- 12

TOYAL 346.5 364.3 312.5 213.4 336.3 660.7 34555 2,983 529.6 297.1

MEAN 1.2 12.1 10.1 6.88 12.0 21.3 119 96.2 17.7 9.58

MAX 12 14 12 9.6 64 47 488 326 32 17

MIN 9.6 8.3 8.9 5.0 6.1 9.5 19 33 8.0 1.0

AC-FT 687 T23 620 423 667 1,310 1,050 51920 1,050 589

CAL YR 1969 TDTAL 26,247.5 MEAN 71.9 MAX 3,620 MIN 3.1 AC~FY 52,060

WTR YR 1970 TYOTAL

10,117.0 MEAN 27.7 MAX 488 MIN 4.3  AC-FT 20,070

MRS EEEELR)
© wr&s FUVaw

-

e N S L

-

213.8
6.90

4.3
424




WHITE EARTH RIVER BASIN 17

06332000 WHITE EARTH RIVER AT WHITE EARTH, N. DAK.

LOCATION. --Lat 48°22735", long 102°46'00", in SEXSW% sec.36, T.157 N., R.94 W., Mountrail County, 35 ft upstream
from bridge on county highway and 0.2 mile east of White Earth.

DRAINAGE AREA.--490 sq mi, approximately.
PERIOD OF RECORD.--August 1954 to September 1970.

GAGE.--Water-stage recorder. Datum of gage is 2,070.00 ft above mean sea level. Prior to Oct. 25, 1959, nonre-
cording gages at site 0.2 mile upstream at datum 1.64 ft higher.

AVERAGE DISCHARGE.--16 years, 19.4 cfs (14,060 acre-ft per year); median of yearly mean discharges, 14 cfs
(10,100 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (150 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time Disch. G.H. Date Time  Disch. G.H.
Mar. 12, 1966 0200 *400 a9.90 Aug. 24, 1968 1300 156 5.73 July 18, 1969 2200 150 5.65
Mar. 25, 1967 0030 *840 a13.08 Apr. 6, 1969 0330 *2,040 17.58 Apr. 6, 1970 2200 196 6.34

July 8, 1969 0900 486 8.98 Apr. 30, 1970 0500 #335 7,87
Mar. 5, 1968 0300 *210 a7.53

a Backwater from ice.

Annual minimum discharge, water years 1966-70

Wtr yr Date Disch. G.H. Wtr yr Date Disch. WH.
1966 Jan. 29-31, 1966 .05 .37 1969 Jan. 28 to Feb. 1, 1969 .87  c.54
1967 Sept, 8, 9, 1967 .20 a.60 1970 Nov. 12, 1969 .86 .55
1968 Feb. 20-24, 1968 .01 b.d4

a Occurred June 26, 1967.
b Occurred July 9, 1968.
c Occurred Jan. 30 to Feb. 1, 1969.
d Occurred Aug. 27, 1970.

Period of record: Maximum discharge, 2,300 cfs Mar., 28, 1960 (gage height, 18.02 ft, backwater from ice);
no flow at times in some years.
Flood in 1929 reached a stage of 21.8 ft (former site and datum), from information by local residents.
REMARKS. - -Records fair.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 4e5 3.2 3.4 2.2 .08 1.0 34 20 5.3 17 1.4 2.0
2 5.0 3.2 3.8 2.2 .10 3.0 31 22 5.1 35 1.4 1.8
3 5.0 3.2 4ob 2.0 .10 1.5 30 17 4.6 16 le4 1.6
4 5.0 2.9 4.6 1.5 <10 «50 27 15 5.3 13 1.2 1.4
5 5.3 3.2 4ob 1.3 .15 1 24 13 6.8 13 L.4 1.3
6 S.0 3.4 3.2 1.2 .20 «50 22 12 6.6 9.2 1.8 1.2
7 4.8 3.6 3.6 1.2 -40 «50 21 12 5.8 T.0 1.8 1.1
8 4.2 3.7 3.6 l.1 «50 1.0 18 12 6.3 4.6 1.6 1.2
9 3.7 3.4 3.2 1.2 - 60 10 16 12 5.4 4.8 1.6 73
0 4.0 3.3 3.0 1.1 90 30 16 iz 4.5 5.3 1.6 .63
11 3.6 3.5 2.8 1.0 +80 260 16 12 4.3 4.6 1.6 +80
12 3.3 3.5 2.8 1.0 +70 330 16 12 4.3 3.4 3.0 «89
13 3.3 3.5 2.6 1.0 +50 280 17 11 4.3 3.2 4.0 l.1
14 3.7 3.5 2.3 1ol <70 240 19 20 4.2 3.3 3.0 1.1
15 3.7 3.5 2.2 1.1 .50 230 18 62 4.5 3.3 2.6 1.1
16 4.0 3.5 2.2 1.1 .30 200 18 40 3.6 3.3 2.2 1.1
17 3.7 3.5 2.0 1.1 .30 180 18 24 3.3 2.9 2.3 1.1
18 3.6 3.5 2.0 1.0 +30 130 16 25 2.9 2.5 2.1 1.1
19 3.9 3.4 2.0 1.0 «30 100 14 22 2.3 2.2 1.6 L.1
20 3.9 3.8 2.4 1.0 .25 9% 14 19 2.2 2.0 L.4 1.2
21 3.7 3.6 3.0 «90 .20 90 13 17 12 2.5 5.8 1.2
22 3.9 3.6 2.8 (] .15 76 13 16 7.6 3.0 19 1.1
23 3.9 3.4 2.6 »50 «20 T4 13 14 6.6 2.8 9.2 1.2
24 4.0 3.2 2.4 «30 L.0 58 12 13 5.9 2.5 4.3 1.1
25 3.9 3.0 2.2 .20 -80 52 12 12 13 2.0 2.3 1.0
26 3.6 2.8 2.0 .15 41 13 10 9.5 1.8 2.0 1.0
27 3.4 2.4 1.8 .15 39 13 8.7 9.5 1.2 2.0 1.0
28 3.4 2.0 1.8 .10 40 9.5 T.3 T.6 1.3 2.1 1.0
29 3.3 2.0 2.0 +05 45 10 6.4 6.3 1.5 1.7 1.2
30 3.3 2.2 =05 43 15 5.8 5.6 1.3 1.8 1.5
31 3.2 2.4 «05 40 @ - - 5.4 ————— 1.4 2.1 ————
TOTAL 122.8 96.9 85.7 28.55 13.03 2,692.50 528.5 509.6 175.2 176.9 91.3 34.85
MEAN 3.96 3.23 2.76 92 47 86.9 17.6 16.4 5.84 5.71 2.95 1.16
NAX 5.3 3.8 4.6 2.2 1.2 330 34 62 13 35 19 2.0
MIN 3.2 2.0 1.8 «05 «08 +50 9.5 5.4 2.2 1.2 1.2 .63
AC~FT 244 192 170 51 26 51340 1,050 1,010 348 35 181 69

CAL VR 1965 TOTAL 5,076.50 MEAN 13.9 MAX 253 MIN .50 AC-FT 10,070
WTR YR 1966 TOTAL 4,555.83  MEAN 12.5 MAX 330 MIN .05 AC-FT 9,040



18 WHITE EARTH RIVER BASIN

06332000 WHITE EARTH RIVER AT WHITE EARTH, N. DAK.--CONTINUED

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1966 TO SEPTEMBER 1967

BAY ocy NOV DEC JAN FEB MAR APR HAY JUN JuL AUG SEP
1 2.0 2.2 1.2 1.0 «90 1.6 180 15 4.2 1.1 «37 «31

2 2.0 2.1 73 +90 1.0 1.6 200 20 4.3 1.1 »31 40

3 2.0 2.1 46 «90 1.2 1.6 180 24 4.6 1.1 .29 +89

4 2.0 2.1 «55 <90 1.2 1.6 108 21 4.2 1.1 o34 .63

5 2.0 2.1 70 90 1.2 1.6 76 20 3.7 1.1 37 +55

3 2.1 2.1 1.0 .80 1.8 L.6 62 19 2.4 l.1 <43 <49

7 2.2 2.1 .2 -80 1.8 1.6 61 18 2.3 1.3 «52 43

8 2.3 2.1 1.4 -80 2.0 l.6 61 17 2.6 1.5 «58 26

9 2.3 2.1 1.6 .80 2.0 2.0 60 16 2.9 1.2 .63 223

10 2.1 2.1 1.6 +80 2.0 2.0 57 16 2.7 t.2 .63 .37

11 1.8 2.1 L4 <80 1.8 1.8 57 15 2.3 L.2 .58 b

12 2.0 2.1 1.2 «80 1.6 1.8 57 14 2.7 1.1 52 .52
13 2.1 2.1 le2 «80 2.0 1.8 55 13 3.0 «80 52 1.1
14 2.2 2.1 1.0 «80 1.8 1.8 54 13 2.6 .68 %9 l.4
1s 2,2 2.1 1.0 +80 1.6 1.8 46 14 2.3 «68 49 1.6
16 2.2 2.1 1.0 +80 1.6 1.8 42 14 2.1 <68 %9 2.1
17 2.3 2.4 1.0 +80 1.6 1.8 40 12 1.7 -73 49 2.3
18 2.4 2.3 1.2 +80 le& 1.8 33 183 le4 68 «58 2.3
19 2.3 2.3 t.2 «80 L4 1.8 29 9.7 2.0 .63 «73 l.8
20 2.4 2.3 1.2 -80 1.4 t.8 38 9.4 1.6 .58 .89 1.5
21 2.5 2.4 L.4 «80 1.4 2.0 55 8.8 1.4 «80 <68 1.2
22 2.9 2.6 l.4 «90 1.4 4.5 32 8.2 1.6 +89 .63 1.1
23 3.0 2.4 l.s «90 1.4 20 39 1.6 2.7 +80 <58 1.3
24 2.9 2.3 .4 <80 led 250 33 6.8 2.0 «73 «55 l.2
25 2.9 2.4 1.4 -80 1.4 550 27 7.5 1.4 68 .52 1.2
26 3.0 2.5 .2 «80 le4 410 24 7.3 1.1 <43 <49 1.2
27 2.9 2.5 L2 «80 14 348 21 6.6 1.2 «49 46 1.3
28 2.9 2.0 1.2 +80 365 24 LTY Y 1.2 49 «46 1.3
29 2.7 2.4 1.2 +80 305 24 6.3 1.2 46 43 1.2
30 2.7 2.0 1.0 =90 257 15 5.9 1.2 43 +40 1.3
ERY 2.2 mmmmes L0 +90 210 —==mm— 4.6 ———— 40 k0 eemem-

TOTAL 3.5 6645 35,64 25.80 42.70 2+756.3 14790 387.1 70.6 26416 15.85 31.94

MEAN 2.37 2.22 1.15 .83 1.53 88.9 59.7 12.5 2.35 <84 oS5l 1.06
MAX 3.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>