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e Unnamed stream: . o v
B Lake Ahquabi near Indianola, Towa.
“  South River near Ackwerth, Iowa..., ...
Whitebreast Creek. near Knoxvllle, Iowa
_Des. Moines River-near Traey, Iowa.
Cedar Creek near Bussey, Iowa.
Des Moines River- at Ottumwa,: Iowa
Soap Creek:
. Unnamed stream:
- - - Lake- Wapello near Drakesville Iowa
~Des Moines River at Keosauqua, Iowa.-
Fox River basin
C.Fox River- at Wayland, Mo.
¢:Bear. Creek basin
' /Bear Creek near Marcelline, Ill

Wyaconda River basin

Wyaconaa RiIver above Canton, Mow............... o A
":Fablus River basin .

Vﬂorﬂi Fablus River at Monticello Mo
' Middle. Fabius River near Bar'ing, Mo.
¢+ » Middle Fabius River near Monticello, Mo
“. South Fabius River near Tayler, Mo.......
North River basin
‘North River at Bethel, Mowv........... e .
North River at Palmyra Mo P .
“Bear. Creek basin . .

-8alt. River: basin .
- Balt River near Shelbina, Mo........:...
: South Fork Salt.River at Santa Fe, Me
. Long Branch:

- Youngs Creek near Mexice Mo. s
Middle Fork Salt River at Paris
Salt River near Monrce City, Mo...........
Salt River near New London, Mo ...............

l-The Sny-basin - .
T Ha azey Creek-at- Kmderhook I11.

*  Bay Creek at Pittsfield, Il Py
- Bay €reek at Nebo, I1l....:.....50.c00uunn.

Kings Lake-basin - . .
TEEK a lsberry, Mo ......... e [N
‘Quivre River basin . - .
Tulvre River near Troy, MO........o.veereennnoens
~Illineis River basin
Karkakee River (head of Illinois River) near North Liber y, Ind
“iRankakee River-at Davis, Ind.
% Yellow River at Plymouth, Ind
Yellow River at Knox, Ind...............
<Kankakee River at Dunns Bridge, Ind.......
Kankakee River at Shelby, Ind..............
:. Singleton ditch at.Schneider; Ind.
E -West Creek near Schnelder, Ind..
- Singleton ditch-at Illinoi, Ill
»rﬁankakee River at Momence; i1,
Iroguois River at Rosebud, Ind .............................................
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Gaging-station records--Continued
Upper Mississippi River basin--Continued
“ I1linois River basin--Continued
- Kankakee River--Continued -
Iroquois River near:North- Marion Ind
Iroquois River at- Rensselaer Ind..
< . Big-Slough: .
- - _-Blee diteh near South Marionﬂlnd
-Big Slowgh Creek-near Collegeville Ind.
-Carpenter Creek at Egypt, Ind..
£ Iroquois River near Foresman, Ind.
+ -Iroguois River at Iroquois, 11,
-Sugar Creek at Milford, -I11.....
Iroquois -River.near Chebanse; I11.
-Terry Creek -near-Custer Park, Ill.
* Kankakee River near-Wilmington;-I1l.
. Des Plaines River near-Gurnee, I11..
- Buffalo Creek near Wheeling; I1l..:.:
s Des Plaines River near Des-Plaines,
B MeDonald Creek -near Mount Prospect, I11.
-+ Weller-Creek-at Des Plaines, I1l.
Willow Creek near Park Ridﬁz T11.
s i1 . .3alt Creek near Arlington Heights ;-
o -Salt-Creek at Western Springs; Ill
Addison-Creek at-Bellwood, 11,
Des Plaines River at Riverside 1.,
Flag Creek near Willow Springs, 111 ................
Ghicagoe Sanitary and Ship-Canal:
. North Branch Chicago River at Deerf1e1d Il.l..
‘" . ... Skeokle River at Lake Forest;

teo . .. Nerth Branch Ghicage -River-at Niles, Ill
Calumet Sag channel: -
Tinley Creek near -Pales Park 2 .
Chicago Sanitary and Ship -Canal ab Lockpor‘b Ill
Il}inois and -Michigan Canal:
Long -Run mear Lemont, -I11.
Hickory Creek at Jolieb i,
-Du Pags -River at -Troy, 111
Illinois River: co .
¢ Mazon River near Coal Oity Ill ...... R
~ Illinois River at Marseilles Ill
' Fox River:
White River:
a2 - - Honey Creek:
Holden Lake near Elkhern, Wis
Fox River at Wilmot, Wis..........
Channel -Lake near Antioch, I11.
‘Fox -Lake near Lake Villa, Tll....
Nippersink Lake -at Fox -Lake, Ilk.
Fox River at Johnsburg, Ill....
-Boone Creek near McHenry, Ill
Fox River near McHenry, Ill....
Fox River at Algonquin, Ill....
Poplar Creek at Elgin, I11.
Fox River at Dayton, Tl
North Fork Vermilion River near Charlotte B

Bureau Creek at Princeton, T11..%"% 8 K 26T
West Bureau Creek at Wyanet Tl . . .
East Bureau Creek near Bureau, TLd.
Crow Creek {(West) near Henry, 53 S DU R
Gimlet Creek at Sparland, Ill....... PN
Crow Creek near Washburn, Ill..... e e
Farm Creek at Farmdale, T11,... ... 4 @ v el i iie i
Ackerman Creek at Farmdale, T1l.........ooiuiiniinnnnenanoronnaeinenannnnn
Fondulac Creek near East Peoria, Ille.ciweceneiernenennnn. e
Farm Creek at East Pecria, Ill e ieeaaesaraeraas sttt
7= Kickapoo Creek near Kickapoo I11. o . fes . . ,
Kickapee Créek at ‘Peorih; 111 . 472
Mackinaw River: -
» Money- Creek above Lake Bloomington Ii.....
Hickory-Oresk abové’ Lake” Bloomington 111
Money Creek at- Lake T Bloom n, Ill
Panther Eréekis i’
East Branch Panbher‘ Creek ﬁear Grd B
East Branch Panther Creek at El Paso, I1l.
Panther Creek near El Paso, I11.............
Mackinaw River near Cengerville, I11..
Mackinaw River near Green Valley, I11. .
I1linois River at Kingston Mines, I1l.....i.uiuuinineieen i enionroneannnonnna
Spoon River:
Haw Creek:
Hermon Creek:
Brush Creek at Lake Bracken, near Galesburg, Ill
Spoon River at Londen Mills, I11
Spoon River at Seville, I1l.........
Sangameon River at Mahomet, Il1......
Goose Creek near De Land, Ill.....
Sangamon River at Monticello, I11l
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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1955

SCOPE OF WORK

This volume is one of a series of 18 reports presenting measurements of stage, dis-
charge, and content of streams, lakes, and reservoirs in the Unlted States during the
water year ending September 30, 1955, Since 1888, when the United States Geologlcal
Survey first studied streamflow in relation to problems of irrigation, similar measure-
ments have been made at more than 13,250 gaging stations in the 48 States and at many
others in the Territories of Alaska and Hawaii. On September 30, 1955, the Geological
Survey and cooperating organizations were maintaining 6,860 gaging statlons, including
those in Alaska and Hawali. Dilscharge measurements only were made at many other points
in the 1955 water year, most of which are published at the end of each report. The name
of each stream measured at points other than gaging stations 1s not listed in the index
to this report. Only the major basins in which measurements were made are listed under

the 1tem "Discharge measurements" in the index.
COOPERATION

Many State, municipal, and private organizations have cooperated with the Geologlcal
Survey in this work by either furnishing or helping to collect data. Organizations that
supplied data are acknowledged in station descriptions, and organizatlons that assisted in
the collection of data through cooperative agreements with the Survey are:

Illinois: State Department of Registration and Education, V. M. Binks, director,
through the Water Survey Division, A. M. Buswell, chief; State Department of Public
Works and Buildings, E. A. Rosenstone, director, through the Division of Waterways,
T. B. Casey, chlef englneer; Department of Highways, Cook County, W. H. Erickson,
presldent of Board of County Commissioners, and W. J. Mortimer, superintendent; and
Fountain Head Drainage District, W. C. Dallenbach, Jr,, president of Board of
Commissioners.

Indlana: State Department of Conservation, H. G. Hook, director, through Division
of Water Resources, C. H. Bechert, director; State Highway Commission, N. R. Godwin,
chairman, succeeded by V. R. Smith, and C. E. Vogelgesang, chief engineer; Indiana
Flood Control and Water Resources Commission, Anton Hulman, Jr., chairman, J. I.
Perrey, chief englneer; and State Board of Health, Dr. A. C. Offutt, commissioner,
and B. A. Poole, director, Bureau of Sanitary Engineering.

Iowa: Iowa Geological Survey, H. G. Hershey, director and State geologist;
University of Iowa Instltute of Hydraulic Research, F. M. Dawson, dean of College of
Engineering, and Hunter Rouse, director; Iowa State Conservation Commission, B. F.
Stiles, director; State Highway Commlssion, J. G. Butter, chief engineer, and Mark
Morris, director of research; and Iowa Natural Resources Council, R. L. Smith,
director,

Minnesota: State Department of Conservation, Division of Waters, S. A. Prellsen,
director; State Iron Range Resources and Rehabllitatlon Commission, E. G. Bayuk,
commissioner, succeeded by K. J. Otava; and municipality of Austin, R. W. Nelson,

city engineer,
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Missouri: Missouri Geological Survey and Water Resources, E. L. Clark, State
geologist, succeeded by T. R. Bevéridge; anhd'State Highway Department, R. M. Whitton,
chief engineer

LT Wi ER

RN

’ North Dakota state Water Conservation Commission M. w Hoisveen chief engineer

South Dakota R

wisconsin ‘

which 65 were in Illinois ll in Indiana 32 in Iowa 41 in Minnesota 13 in Missouri lD

in North Dakota 1 1n South Dakota and 18 1n wisconsin

MﬂﬂmwwaakommBdetMthmdmmnkSwﬂwofmemnmsmms

Department of tne Interior in the operation ‘of certain stations in Wisconsin

Several gaging stations in the Hudson Bay basin were maintained b ‘unds appropriated _

to the United States Department of State.
The So1l Conservation Service of the United States: Department of Agriculture furnished

financial assistance in the operation of l gaging station in Missouri and 2 in North

Dakota . o+

T v B

exists between the Geological Surve of the United States Department

Full cooperatio

of the Interior and he Water Resources Branch Department of orthern Affairs and

N

National Resources, Canada On waters adjacent to the int tional boundary, certain
stationsvare maintained Jointly by the United States and Canada under the terms of the
TN g
Boundary Waters Treaty of 1909 and others are maintained under a subsequent agreement be-
WA TU 0 EEanat

EF SN

tween the two Governments The records from all these stations are obtained 1n such a,
a B L T S L A S o e R .
manner as to be equally acceptable and available in both countries These stations are

herein designated as "international gaging stations
FERA CELTTaLle s s

The following organizations aided in collecting records

Illinois

ALk " i . H 3 .
Iowa Union Electric Power Co ' Iowa Electric Co s Des Moines Waterworks, Jacob
) 3

IS

E Decker & Sons State University of Iowa and cities of Ames, Cedar Rapids Des

Superior District Power Co

[ Bt st W DIVISION OF WORK:! .. R

ZAltaiint oot FaT o ' Lo Ty o e Tl

The stream éaging work was done by the Water Resources Division of the Geological

RPN “

Survey under the direction of personnel shown in the preface ‘ The data for stations in

;\/ LA B
the several States were collected and prepared for publication 1n the district offices
listed below.
o State
Illinois .
Indiana'b
Towa

605 South Neil Street
611 North /Park Svenue’: * -
508 Hydraulics Laboratory University
of Iowa.

37 Except for Mississippl River at Alton, East Fork Galena River at Council Hill, and Singleton
diteh at Illinoi,
b/ Including Singleton ditch at Illinoi, I1l.

champaign
Imlianapolds e
Iowa City
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State L0 T DistddcE offlce 1 Address
Minnesota c St. Paul. . 1610 Post Office Building
Missourt . . * 'Rélla J& © 900 Pine Street . [ERLI T
Montana......... Helena.... 409 Federal Building.

{2084 Third Streeti: -
2023 Third Street.
"7 666 .State Offfee Bulldlng. ' - -

=B snlgrick..
Bismarck, N Dak.
s Maﬂisomwh,“ ..‘;».

North Dakota %ﬁk.
South Dakota
WiseonsIre-g/ 7 i

‘‘‘‘‘ JCCE AR YR

T, e ST L oemyavloe el b g
_/ Except for St. Croix River near Rush City, and Red River of the Norch e.t Halsbad and at Oslo,

but including Mississippl River at ?r%scat\t and at Ia Crosse, Wis., Whetstone; River ﬁfar Big -Stone,
S. Dak., Little Mifnesota River near Peever, S. , and Bois de Sioux River near White Rock;
S. Dak, .

&/ Including Mississippl Rivér &t Altén; . Cedar IR
€/ Including Red River of the North a _Halstad and at Oslo, Minn.
£/ Whetaboné River nddrTorona onlyil: .

g/ Except for Mississippi River at Prescott aml La. Crosse but 1nc1ud1ng East Fork Ga.lena River at

Councd] Hlky TAL., and 3%.c6reilx River neer Rush.Qitys Mimn.i: ° ER A S e R £ lHE

Informabion of a more -detalled naturs than thdt pub¥ished For. most of the gaging wtas=: ™
tions: given 4n this report-ik om'Tile inthe dlstrict.offlces 1isteld above. Provisional -+~
foe d

records of discharge prior to publication,- and other unpublimhed @ataicbncerning’ithe i
gaging~station records/ ay usualay ‘be obtainkd -from the dfstrict offige. 1. 1o =1
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DEFINITION OF TEHMS AND ABBREVIATIONS

A .

The terms of streamflow and' other hydrolbglo data ;. 2% wBed-in ‘thls' report’, ‘are: défined.

as follows:

Cubic foot per second {cfs) is the rate of dischar’ge> of a stream whose channel is

1 ‘Byuape foot” In ervss-sectivval area: ahll whose average velotlty is 1 oot perisecord .-
Cublc: febt per second per’ sguars mide fofsm) is the averdgs number' of cublc feet .of .-

water Tlowing peri.second -from eath squars miTe of ared drained assuming that the'rumoff ©

is distributed uhiformly ih- timeahdt avea; " - EIA R ek
RunofT 'in Inthes it the depth torwhich an ‘Brea would be covered AT all thivwaber o7u~

drathing  from 1tin a given p¥riod were uniformyy di¥tributed ol its surrHcs..~The term ¥s

used 'for comparing rnoff with ralnfall;:which is also’usually “sx¥pressed in inches,i - 2
Acre-foot 1B the quantity of wateér requiref to cover an acre to the ‘depth of I foot andi.
is equiva¥eént to'48,560 tublc feet. ' 'The term 1s commoily used in-rélation te Btorage foms:
irrigation. A sl Ldmit
Cfs-ddy-is ire volume of water repfesented by a flow of 1-cublc foot per second for--*
24 hourg.i Ituls equivalentt to! 865,400 oublc Feet, :1".98347T dere-febt, ‘or 846 317 gallohs, =~

[N

and represents ai runoff of" 0.037LihcH frvil squareimilel
- Stape~8Ischatige pelation As the relatlol batweeri -gage helfit:dnd ‘the. amount of waters -
flowing i ‘e chanrel -expressed -ggwolume ber (it of time.  Aewn 4 . - 7 T edeaml
Control desipgites’ a feature downbtream Tront the gage bhat deterfilned: thy stage=. 471
dfseharge rel¥tion gt the gage. - Fhis featube may B a nabursl constriction :of the Charmel:,

a long rdath’ of- the thahrel,.er &h artificisl ‘structure
Conbents ib the volume bf. wibter in"h Pésérvolr. . Unless othbrwisk tndicated, volume. I8« ©

computed oh- the:‘basis of a-levBl pool and Aods ndt Include bank storage. = 7 v ilsl
‘I‘héndr‘alihage~’ax‘eaﬂfbf a gtredr 4t aispecified.locdtion is that mredy meaurdd: th: a hort--
zontal ‘plarie’? which ¥s 5o enclosed by @ topbgraphic- divide that  diredt surlagcsirithoff:fron :
precipitadibn norE¥lPWould 41k by ghavity into The river:'above thel spsctfbd point. ima.
Figures of drainige ured Elten héfeirs fritlude all- closeéd bbsins( or- hohoontrlbuting areas’;

within %tHe' dreahifiless: btherwise noted. TouE o ve Teenern ool caelTsioo ol
WSP 28 used as-an-abbreviytion fort Watet-Supply | l"apaé in refersnces Ho: pfre\riously

published réports, = o7 1. efoaEtrti oo oo LAl T



4 SURFACE WATER SUPPLY, 1955, PART &
DOWNSTREAM ORDER OF LISTING GAGING STATIONS

Beginning with the series of reports for the water year ending September 30, 1951, the
order of listing gaging-station records was changed. In thils report, in a downstream
direction along the main stem all statlons on a tributary entering above a main-stem sta-
tion are listed before that station., If a tributary enters between two main-stem stations,
it 1s listed between them. A similar order is followed in listing stations on first rank,
second rank, and other ranks of tributaries. To indicate the rank of any tributary on
which a gaging station is situated and the stream to which it is immediately tributary,
each indention in the listing of gaging stations in the table of contents of this report
represents one rank. This downstream order and system of indention show which gaging
stations are on tributaries between any two stations on a main stem 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 headwaters toward mouth, then all statlons on the uppermost
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.
EXPLANATION OF DATA

The base data collected at gaging stations censist of records of stage and measurements
of discharge. In addition, observations of factors affecting the stage-discharge rela=~
tion, weather records, and other information are used to supplement base data in determin-
ing the daily flow. The records of stage are obtained either from direct readings on a
nonrecording gage or from a water-stage recorder that gives a continuous record of fluc-
tuations. Measurements of discharge are made with a current meter by the general methods
adopted by the Geological Survey on the basis of experience in stream gaging since 1888.
These methods are described in Water-Supply Paper 888 and are also outlined in standard
textbooks on the measurement of stream discharge. Typlcal structures in use at gaging
stations are shown in figure 1.

Rating tables giving the discharge for any stage are prepared from stage-discharge
relation curves defined by discharge measurements. If extensions to the rating curves are
necessary to define the extremes of discharge, they are made on the basis of indirect
determinations of peak discharge (such as slope-area or contracted-opening determinations,
computation of flow over dams or weirs, and by other methods), velocity-area studles, and
logarithmic plotting. The application of the daily mean gage height to those rating
tables gives the daily mean discharge, from which the monthly and the yearly mean discharge
are computed. If the stage-discharge relation 1s subject to change because of frequent or
continual change in the physical features that form the control, the dally mean discharge
is determined by the shifting-control method, in which correction factors based on indi-
vidual discharge measurements and notes by engineers and observers are used in applylng
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 essentially the shifting-control method.

At some gaging stations the stage-discharge relation is affected by backwater from res-
ervoirs, 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 determining

































GAGING-STATION REGDRDS . 15,

T JWDSOM: BAY PASIN. ' = , - 52,

SASKATCHEWAN HIVER BASIN

Location, --Lat 48°59'50", long 113°40!50", in NWi sec. 2, T. 3
on "PLENG bark 200 Ft upatrasn from! Hintérhat TonaT “poundary, 11 it ’![
ton Park Alberta,‘and 15 miles, northwest ot‘ Babb Mont

Gage. --Hater- stage recordep
’co ept 26 1947, staf

Extremes. --Maximium ‘d1scharge auing ,y'ear, ) ,540 cfs June .25 gage
mam T mum dafly, 15 cfs Mar 24, 25.
1947-551 ‘Maximir discharge, 2,450 cfs June 4 1‘353 (gage h'e
daily, 12 cfs Feb., 12, 13, 1949, :

Remarks. --Records good. except:.those for perioeds of ;Lce effectuQI’ no; gage ~height..r cord

which are poor. No. x’egulatlon or dlversmn E & igﬁh ® ?

N . N ook ] A

ation.f ~’I‘hi one of ‘the i-m,erﬁational -gaging statians mihtained~je ntlrby ‘bh@'

Enitea “States and Canada undew the! Bowndary Waters Treaty. The recérds héire bee - col;
lected fand complled ifolntly with the: Vater Resources Division of N

A{rairs dhd National ’R@somrpesF Canadh. o

: Rating tables, water year 1954 55, except periods of ice effect (5age
helghty; in i'e.et, Jand discharge, in cuble feet|per secbnd)

2.1 is7 re p 248,
2.2 82 ' s.o 3217
2.4 535

Apr,

h40
435
435
a35

cfem
In. 4 K ) .
he-ftf 14,140}..9,050... 5,460). 3,760}..2,190] “1.780].  3.440]

Calendar year 1954% Max 1,720 - ‘Min--}5: -.:Mean 318
Water year 1954-55% Max 1,520 '« Min 15 -::.-Mean: 2342
* Discharge measurement made .on this day.,..... ........, e 12 i3
a No gage-height records  discharge-estiwated- on basis-of records,
and records for statilon near; Hountain Few, Albez‘t.a. b tgge«d by 1ce.

« Gfsm -4,23 -In..57.44.Ac~£t:.229,100
CREmE3 . RE .meo ‘M!-('t;!l’ls 500




16 SASKATCHEWAN RIVER BASIN

North Fork Belly River at international boundary
{Internaticnal gaging station)

Location.--Lat 48°59'20", long 113°45!50", in S} sec, 2, T. 37 N., R. 17 W._(unsurveyed),
on léft bank three-guarters of a mile south of international boundar{, 5% miles up-
g%rga%bt‘rﬁm rgouth, miles Southeast of Waterton Park, Alberta, and 173 miles northwest

abb, Mont.

Dralnage area.--10.1 sq mi.

Records avallable.~-September 1947 to November 1955 (discontinued). No winter records
after water year 1952.

Gage.--Water-stage recorder, Altitude of gage 1s 5,100 ft {from topographic map) .

Average dischar eé--smgeirs (5347;122), 24.2 cfs (24,760 acre-ft per years).(

Extremes, ~~1954-55; Ximum discharge durlng water year, 271 cfs June 25 (gage helght,
3,86 £t); minimum recorded, 2.1 cfs Apr. 1 (gage height, 1.35 ft).

1855: Maximum discharge during period October to November, 100 cfs Oct. 10 (gage
height, 2.98 £t); minimum, 7.9 cfs Oct. 8 (gage height, 1.71 ft).

1947-55: Maximum discharge, 416 cfs June 3, 1953 (gage helght, 4.52 ft), from
rating curve extended above 220 cfs by logarithmic plotting; minimum recorded, 0.5 cfs
Apr. 3, 1948 (gage height, 1.23 ft).

Remarks,--Records good. No regulation or diversion.

Cooperation.~-This is one of the international gaging stations maintained Jointly by the
EnIEea States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled Jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day | Oect. Nov, Dec, Jan. Feb. Mar, Apr, May June July Aug, Sept.
21.9 21,3| bvll.e - 2,2 2 7 a7 44,6 16.2
; 21.3| 20.1| 11.0 - 22 B g u 4s5.e| 16.2
3 20.7| *18.6| +*11.8 - 2.3 4.0 *84 64 4.8 16.6
4 19.0 17.7 - - b2.3 4.6 105 62 40,2 T
5 8.8 17.7 - - b2,3 5.5 139 67 36,7
5 20,7 21.3 - - 2.3 6.5 142 72 35.4| 16.6
7 32,0 2 - - 2.5 8.5 150 96 34.8 16.2
8 48,9 B - - 2.9 11.8 144 97 35,4 16.2
9 42,4 20,1 - - 3.7 10,2 140| *87 34.8 16.2
10 36.8 20.1 - - 4.7 9.8 150 98 32,4 14.6
11 38.4 18.6 - - 4.3 14.2 166 123 30.6 13,4
12 #36,0 17.7 - - b3.8 24,3 183 152 30,0 12,6
13 30.7 16.8 - - 13,5 25.5 197| 142 29,4( 1l.8
14 28.1 15.4 - - b3.4 18.2 197 131 27,0 11.4
15 31,4| 16.8 - - 3.3 14,8 181 123 25,2 11.8
16 40.8 18.2 - - b3.1 13.4 169 | 119 24.6 11.8
17 44,0 16.8 - - 2,9 15.0 155 | 116 *24,0| 10.8
18 40.8 14.2 - - b3.1 26.1 152| 115 24,0 9.5
19 38,4 15.2 - - 3.1 70 144 108 24.0 8,8
20 36.8] 14.8 - - 3.0} 115 144 95 24.0 9.2
21 43,2 15,2 - - 2.9 90 150 83 23.5 9.5
22 % 15.9 - - 3.0 87 *173 75 22,5 9.2
23 17.2 - - 3,1 52 213| 68 21,0 8.8
24 47.2 16.8 - - b3.0 47.2 211 69 20.0 8.2
25 40,0 17.2 - - b2.9 39.2 2s6| 70 19.0 1.8
26 55.2 - - 2.9 38.4 180 64 18.2 8.2
27 32,0 - - »2.8| 36.8 146 57 17.4| *3.2
28 29.4 - - b2.8 34.4 130| 53 17.0 11.4
29 26,8 - - b2.7 45.6 122 47.8 16.6 11.4
30 24,3 - 2.3 2.7 78 1c3 47.8 16.2 10.6
31 22,5 - D23 e 68 [____.. 46,2 15.8)_._...
Totall1,077.3| 530.3 - - - - 89.8/1,000.4 | 4,54912,710.8| 853.5] 368.1
Mean| 34.8 17.7 - - - - 2,99 32.3 152 87.4 27.5 12,3
cfsm| 3.45 1,75 - - - - | o,298 3.20 15,0 8,65 2,72 1.22
In. 3.97 1.95 - - - - 0.33 3.68) 16.75 9.98| 3,14 1.36
Ac-f{ 2,140} 1,050 - - - - 178| 1,980{ g,020| 5,380( 1,690 730
Calendar year 3 Max Min Mean Cfsm In. Ac-ft
Water year : Max Min Mean cfsm In. Ac-ft

Peak discharge (base, 100 cfs).--May 20 (1 a.m.) 132 cfs (3,09 ft); June 13 (12 p.m.g 209 cfs
(3‘§. 5 m‘;_zmne' 'zé‘?s"%“o '1'6'a_)‘.m.) 271 cfs {3.86 £t); July 12 (7 a.m.) 155 cfs (3.37 £t).
* Discharge measurement made on this day.
b Stage-discharge relation affected by lce.

Discharge, in cublc feet per second, 1955

Day | Oct. | Nov. Day | Oct. Nov. Day | Oct. | Nov. Day | Cet. | Nov,
1 9.5 | 22,0 9 | 15.8 . 17 | 3l.2 - 25 | 36.0 -
2 9.2 | 20.5 10 | 77 - 18 | 29.4 - 26 | 39.5 -
3 | 8.8 |*20.5 n |5 - 19 | 34,2 | - 27 | 34.2 -
4 9.2 - 12 | 38.7 - 20 | 41.8 - 28 | 31.2 -
5 9.5 - 13 | 29.4 - 21 | 37.4 - 29 | 27.6 -
€ 8.8 - 14 | 29.4 - 22 | 33.0 - 30 | 26.4 -
7 g.g - 15 | 34.8 - 23 | 28.8 - 31 24.6 -
8 8. - 16 | 33.0 - 24 | 27.6 -

TObALecronseresnsssonnssrosrsscnasasssossssasosrnasansrassonssseses |B67.2

MeaNesssserossrcessncnnnroe

(R I

Peak discharge (base, 100 efs).-~Oct. 10 (2 p.m.) 100 cfs (2.98 ft).
1scharge measurement msde on this day.
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Mountain View Irrigation District Canal near Mountain Vliew, Alberta
(International gaging station)

Location.--Lat 49°06'00", long 113°41130", in Nwi sec. 4, T. 2, R. 28 W., fourth meridian,
erta, on left bank 13 miles downstream from headgate, 5 mlles southwest of Moun-
tain View, and 7 miles north of international boundary.

Records available.-~April 1949 to November 1955 in reports of Gecloglcal Survey. April
0 November 1955 in reports of Department of Northern Affairs and Natlional Re-
sources, Canada. Irrigation seasons only.

Gage.--Water-stage recorder. Prior to May 12, 1950, staff gage at about same site at dif-
erent datum. May 12, 1950, to May 22, 1952, staff or chain gages at site a quarter of
a mile upstream at different datums.

Extremes.~--1935-55; Maximum dally discharge, 128 cfs July 3, 1950; no flow at times each
year.

Remarks .--Records good. Canal diverts water from Belly River on right bank for irrigation
elly and St. Mary River basins in Alberta.

Cooperation.-~This 1s one of the international gaging statlons maintained jointly by the
En!Eea States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled Jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Discharge, in cublc feet per second, March to November 1955

Day Mar, Apr. May June July Aug. | Sept. | Dect. Nov, Sept.
1 " 11.7 3.6 15.2] 69 80 4,6
2 *E 15.5 4.4 5076 79 4.4
3 16,3 3.8 4] 102 61 4

4 [} 15.5 3.6 .4 102 43,6 T'i.z
5 0 16.3 3.6 4] 104 43,6 .6
6 4] 15.9 3.2 L3 48.1] 44,2 .6
7 o 15,2 3.4 .2 2| 43,8 4
8 o 14,8 3.0 1 21| 43,6 .3
9 [ *#15,5| *#3,0 .1 1| 42,4 3
10 ¢ 15.5 4.6 | 40,1 43,8 [l
11 1.8 13.1 3.6 .1 52 35,0 [
12 2,8/ 11.0 2.6 .5| 25,9 0
13 (*) 3.4 11.7 2.1 W1 39,3 18,5 0
14 3.2 11,3 1.9 a0 70 15,5 0
15 3.8 10.6 1,6 W 92 13,1 0
16 (*) 4.2 7.6 3,5 w1 9l 13,1 [
17 8.1 7.0 6.4 38,4 12,7\ *0
18 24.3 6.7 6.1 [ L8] *12,4 o
19 8,2 5.8 7.8 0 W4 12,0 0
20 55.5 5.8/ 10.6 .1 W6 11,7 [
21 14,5 5.5 7.0 .2 .8 11,7 0
22 13.¢ 5.5| 11,3 .1 7| 11.7 [
23 11.7]  *6.4| 11.3 .1 .6 12,4 [
24 17.5 5.3  11.3 2.6 Al 13,4 0
25 17.5 8.5 11,7 6.1 .3 9,2 0
26 *13.1 4.8] 12,4 5.8 .2 9.6 (]
27 11.3 4.8 8.5 5.8 18,6 9.6 [
28 10,3 4.4 16,3 5.8 82 7.0 0
29 10.3 42| TEF| L] 79 4.8 [
30 5*} 9.9 3.8 15,9 a7 80 5.0 4]
31 -- * 9,2 -] 16.3| 80 [------ 4.8 0 [------
Tota 0 o| =242.3| =296,0{ 220.1| 233,1{1,190.0| 793.7| 17.2
Mean 0 of 7.82| 9.87| 7.,10| 7.52| 39.7 25,6| 0,57
Ac~1Y] o [ 481 587 437 462 2,360 1,570 34
Calendar year ¢ Max Min Mean Ac-ft

The season ¢ Max = Min - Mean - Ac-ft 5,930

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day
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to0 i Belly River near: Mountain View, Alberte. LonlTeegh
(International, gaging statien)
Lecation, -~Iat 49°06%; long 113°42', im visec. H,. T @, R.28 W., fourth meridian, in..
~AIberta, -on right bank 2 miles dpwnstrpam from Jntake of Mountain¢V1ew Irrigation Dis=

tricg Canal 5 miles southwesb of Mountain View, and # miles north of interpmational-
boun ary

Draiggge are i--Lal sq-mi
Records avallable.--October 1948 to September 1955 in reports of Geologleal SﬁrVéy Novem—

mpte{mr 1955 i reports of Department of Northeyn. Mfai@s and Nabion
Regources, €anada .x e ot % - o

e.--Water-stage recorder. Datum of gage 1s 4,344. 90 ft above mean ‘sea level (Ir’riga-
ion:-Sirveys.datum) ., iPriop to September 1916, staff -gage, and Septemper: 1916 to. nadxd
Apr 5, 1949, chain gags at site 20 ft upstream at same datum. . -

Average discharge.<-21 years (1984~55)). 301 cfs.(217, 900 acre-ft pe yeﬂr)

Extremes.--Maxinum discharge during year, 2,140 cfs June 25 (gage height '4.53 rt); mini-
mum,, 25 efs Feb.. 9,(1Ce'affectedﬂ minimum gage; height .. 1.33- ft Sept.- 29, . - .
< 1911-551  Maximm d.ischarge 4,500 efs June 4, 1953-{zage heighti, 6.64- £b1,rd‘r
. rating curve extended above 2 500 lefs; onbasis: ofl: Sloperarea - dsterminationof peak
flow; minimum, 10 cfs Jan. 7, 1953 (gage helgh#,.1.43 ft, backwater from ice).:

Flood in June 1908 reached a stage of 14.98 ft (discharge about 16,000 cfs)

Remarks.--Records good except those:feow perivt of ide- effeet, whith'dre’fair, Natural
OW of “strieam, aff8cted by diversion to Mountain VI Irrigation,D strict Cangl 2 miles
- ipstreafn Trom’ station {see préteding page) . ©
Coo erJ n. --ThiS‘is onﬁ of the international‘gaging stations maintained joinvly by the
Bniﬂgé»States'and Canada under the Boundary.Waters“Treéty The records have been cpl-.
lectied and jsomplled Jointly with the Wate: 'Resources Division Deparwment of* Northern:
Affairs and Netional Resources, Ganﬁda e

bing f,able, waﬁer year 195455, mept period of ice effect (gage

I B height, in feet, and, ¢ischarge, in cublc feet per second) i
(3 ‘: - (Shifting-control method used Yyune 21-24) '
: s sseo0 ‘25 388

Day | Oct. Jully Aug,

1 '2s2 971 458

2 238 913 469

3 228

4 209

5 199

6 1

7 *2.

8 305

9 310

10 300

11 533

12 54i

13 32

14 300

s 282

16 282

17 305

18 514

197 | 310

20 314

21 T 338

22 486

23 557

24 521

25 447 860 213| 119
26 388 640 202 115
27 353 595 192 118
28 314 533 185 44.%
29 291 491 172 #38
30 261 475 08| %0
31 240 463 T06| . -ccv-
Tota)] 9,762| 5,758 3,403| 2,215 1,288 1,454 2,741] 15,930| 42,400| 25,345| 9,059(3,445,.2
Mean 315 192 110| 71.5{ 48.0| 46.9 .4 514| 1,413 818 292 115
Ac-ft{ 19,360| 11,420 6,750| 4,390| 2,550| 2,880| 5,440 31,600| 84,100| 50,270| 17,970 6,830

Calendar year 1954: Max 2,420 Min 17 Mean 417 Ac-ft 302,000
Water year 1954-55: Max 2,080 Min 28 Mean 336 Ac-Tt 243,600

* Discharge measurement made on this day.
Note,--Stage~discharge relation affected by lce Nov, 28 to Apr. 29,
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Waterton River near 1nternational boundary

(Intemational gaging station)

Y on.--Lat 48°57'20" l@:xg 113“54"00" m .NW% sec. 23 a7 Ro18.W
on right bank 100 ft downstream from 0lson Creek, 3» mlles gouﬂf of‘ &nf:em
.« . boundary, and 7 miles south-of Waterton Park, Alberta.

Drai_nage area.-=-61.0 sq mk. - Vel wren b
‘Bedorde available.~May 1947 to Septemberz 1955 '

Qgg’ﬁ,o--v{ater—atage recorder. Altituds of 200 ft A:t’r:om topogl'.*a}?h
Sept’. 18, 1947, . staff gage at br‘idge E:] quantsr of a mile .downsﬂ::*‘eam at - differ?éncdatum.

Average. discharge ;~-8. years, 274 efs (198, 400 acre-ft per yem'}

Extremes. ~-Max%mum ischarge during 08T, 2 260 cfs June 23 2@ ‘ngge haigiht
min’ i lg cfs Mar. 21-36. y .
.. -1947-55; Maximum discharge., 2,

8.7 cfs Dec. 24, 1952 (gage height, 1 97 ft)

Remarks .--Records good except those for periods of ige
ch aré £air.” No' regulation or diversion.

Cogper%&iognﬂl‘his is ohe’ of the international gaging statio intained “Jointly by the .
United States and Canada under the Boundary Waters Treaty. e records. have been colw
lected and ;compiled’ Jointly “with the Water Resources Division, Deparbmeﬁ’c‘ of ' Northem

Affairs anq Nationa Resources Canada.

& .

Rating table, water year 1954-55, except! periods’ of lce Fffect (&g& )
- ) he:l.ght, in feet, and discherge, in cubic f‘eet per second) H

18.6 ' 3.5 460 .
© 30,0 4.0 | 725 ° .

62, 5.0 1,410

141 8.0 2,240

246

' ) -
i

Day [ Oct. Nov. Decff fan‘.‘, Feb. Mar. Apr. May June qux
1 119 141 119 .45.0 26.2 al5 18.5 45.0| . 545 674
2 o llo|  x132| TIE 80| . Z5.0| als Z0.5| BT | . 525 “577
.3 108| T 1ge| 110 b42 - *23.9| al4 v22.7| 57 BI9
4 ‘ 98 , 116{ *10& b40 21.6| al4 21.6 , 69 749
-3 W L0 e8| b3 | b2z | als z0.5| ‘80 | . ss1
i " . I
6 - 98 . 122 98 b38 - 22.7| alé 21.6| 198 1,05Q
7 . .23,9| al8 22,7 122 1,220
8 ;22.7| a2e , 23.9{ 155 1,270
9 2l.6 25.0 31.5 168 1,240
10 . 5
1 4
12
13,
14
%
16
A7
8
19
20
7L .
e
23
24
25 .
26
27
28 .
29
30
31
Totalf
Mean
Cfsm H
In. : P 0.60 X . 2] . 6.24 . .
Ac-fH 12, 240‘ 8; 110’ 4,29 1,960 1,170 .988 2,330 20,290 275 509 39 570 8,090 3,540
Calendar year 1954$ Mex 2,410 Min 15 Mean 340 ~~°  Cfsm 5.57 In. 75.58 Ac—ft 245,900
Water year 1954-55; Mex 2,160 Min 12 Megn 246 - - Cfem 4.03 In, 54,88 Ac-ft 177,900
Peak dischange (base, 1,160 cfs}).-=June’14 (5 a.m.) 2,05Q ¢f® (5,78 g‘gl June 2§ (11 p.m.) to
Juhe &.0. )i 2,260. 01 t)s July, 12, (8.a.m.) 1,270 cfs, (4 £ty, A
* Discharge.measurement made on this, day. i
a No gage-hei.ght record: discharge, eatim&ted on, bgsis of. 2. d-i;scha.rge megs mmenhs» _weather rec-

ords
b. Stage—discharge relat.ion. affected by ;Lce
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Street Creek at international boundary
(International gaging station)

Locatlon.--Lat 48°59'20", long 113°52'40", in NE: sec. 11, T. 37 N., R. 18 W. (unsurveyed)
on Teft bank half a mile upstream from mouth, three~quarters of a mile south of inter-
national boundary, and 5 miles south of Waterton Park, Alberta.

Drainage area.--6.0 sq ml, approximately.
Records avallable.--October 1947 to October 1955 (discontinued). No winter records after
—1e%2.

Gage.--Water-stage recorder. Altitude of gage is 4,400 ft (. ~m topographic map).

Kverage discharge.--5 years (1947-52), 16.6 cfs (12,020 acre~ft per year?.

Extremes --MaXimum discharge during year, 180 c¢fs June 24 or 25 (gage helght, 3.0 ft, from
floodmarks); minimum observed, 0.5 cf$ Mar. 29 (gage height, 0,91 ft).

1947-55:  Maximum discharge, 437 cfs June 3, 1953 (gage height, 4.5 ft, from flood-
marks), from rating curve extended above 140 cfs on basis of slope-area determination
of peak flow; no flow Mar. 1 to Apr. 14, 1948, .

Remarks . --Records good excépt those for periods of no gage-height record, which are fair.
o0 regulation or diversion.

CooBera’cion.--This 1s one of the international gaging stations maintained Jointly by the
nited States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled Jointly with the Water Resources Division, Department of North-
ern Affairs and Natlonal Resources, Canada.

Revislons (water years).--WSP 1278: 1950.
Discharge, in cubic feet per second, water year October 1954 to September 1955

pay| oct. | wov. [ pec. [ san. | Feb. [ mar. | apr. | way [ oune [ suay | mug. | sept.
1 7.5 8.6 a4.5| 33.6] a45 11,2 2,0
2 7.2|  *7.8 85,0 42.2| a35 11,2 2.0
3 B3 7.2 26.0) 60 a30 10. 6| 2.2
4 11.4 6.7y t5.2 6.7 64 a30 9.2 2,2
5 8.3 6.4 8.9 74 a35 8.1 2.3
6 8.3 7.5 9.8 78 240 7.3 2.3
7 *14,2 7.8 11.6{ 84 250 7.0 2.3
8 21,6 7.8 13.8/ 81 *54 7.3 2,3
9 20.2 7.5 11,8 75 44,04 7.3 2.4
10 16.7 7.8 10,2 79 43.1 6.7 2.3
11 18,4 7.2 12,8| 86 50 6.1 2.0
12 16,7 7.0 21,7 91 64 5,6, 1.7
13 13,5 6,4 23.2 92 60 5.6 1.7
14 12.1 6.2 17.5] 91 51 5.4 1.5
15 11.4 6.4 14,2 83 46.0 5.0 1.5
16 12.1 7.8 13,0 77 41.3 4.6 1.7
17 14.3 7.2 14.3 69 41,3 4.2 1.7
18 15,5 7.0 26.3 69 38.6|  *4.2 1.4
19 14.7 6.7 54 69 33.6 4.2 12
20 13.5 6.2 77 70 28.0 4.2 1.5
21 20,1 6.2 62 *74 23.8 4.2 1.7
22 33,4 6.7 50 90 21.5 4.2 1.7
23 27.5 7.8 36.8 90 20, 5 3.8 1.5
24 21,1 7.8 32,2| 2140 20,0 3.5 1.5
25 17.5 8.6 *26,2| allo 20,5 3.3 1.7
26 14.7 8.6 23.58| a95 18,0 3.1 1.8
27 12.8 8.3 23,8| a85 15.8 2.7 2,3
28 11.8] a7.5 22,0 a70 13,8 2.6] *3.1
29 10,4 a6.5 -1 to.s 30,8 a65 12.3 2.4 3.5
30 9.7| 6.0 - 52 255 12,0 2,3 3.3
31 O B Y B e N e 43.1)=~ -~~~ 11,2 2.2|-----~
453.8| 217.2 - - - - -| 764.8|2,341.8/1,049.3| 169.3 60,3
;t?nl 14,8 7,24 - - - - -l 24,7 78,1 33,8] 5,48 2.01
Cfsm| 2.43 1.21 - - - - -l 412 13,0 5.63] 0,910[ 0.335
In. 2,81 1,35 - - - - - 4.74| 14,52 6,50 1,05 0.374
Ac-fH 500 431 - - - - -| 1,520 4,640 2,080 336 120
Calendar year : Max Min Mean Cfsm In, Ac-ft
Water year : Max Min Mean Cfem In, Ac-ft

Peak discharge (base, 80 cfs).--May 19 (11 a.m, to 12 p.m,) 86 ¢fs (2,41 f£t); June 13 (6 to 11
p.m. efs (2.44 ft); June 24 or 25 (time unknown) 180 cfs (3.0 ft).

* Discharge measurement made on this day,

+ Result of discharge measurement.

a No gage-height record; discharge estimated on basis of weather records and records for North
Fork Belly River at international boundary,

Discharge, in cublc feet per second, 1955

Day Discharge Day Discharge Day Discharge Day Discharge
Qct. 1 oct. 8 10.6 Oct, 17 19,0 Oct. 25 1?.%
2 10} 56 181 17.0 26 | 17,
3 11 38.6 19 18.0 27 *15.4
4 12 23,8 20 21,5 28 13,8
5 13 18.5 21 18.0 29 ald
6 14 18,5 22 15,8 30 ale
7 15 23.2 23 12,6 31 (& 11
8 16 22,0 24 12.6
471,8
15.2
per s 2.53
Runoff 1n IncheS.,...ccciiessnssnsnnnnass aégs
Runoff in acre=feet....ieerssosecararrnssrsee

* Discharge measurement made on this day.
a No gagegheight record; discharge estimated on basis of weather records and
records for North Fork Belly River at international boundary.
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Boundary Creek at international boundary
{International gaging station)
Location.--Lat 48°59150", long 113°54120", in NEf sec. 3, T. 37 N., R, 18 W, {unsurveyed),
on right bank a quarter of a mile upstream from mouth, a quarter of a mile south of
international boundary, and 4 miles south of Waterton Park, Alberta.

Drainage area.--21.0 sq mi.
Records available.--October 1947 to September 1955,

Gage ,-~Water-stage recorder. Altitude of gage 1s 4,300 ft (from topographic map).
Average discharge.--8 years, 78.5 cfs (56,830 acre~ft per year).

Extremes.~-Maximum discharge during year, 542 cfs June 23 (gage helght, 4.58 ft); mini~
mum dally, 6 cfs Mar, 23-25.
1947-! 5 Maximum discharge, 904 cfs June 4, 1953; maximum gage height, 5.34 ft
June 21 or 22, 1950, from floodmarks, minimum discharge recorded, 4.0 cfs Mar. 15,
1952 (gage height, 2.07 ft).

Remarks.-~Records good except those for periods of ice effect, which are poor. No regu-
ation or diversion.

Cooperation.--This 1s one of the international ga%mg stations maintained jointly by the
BnI'EeH States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled Jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada.

Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and diccharge, in cubic feet per second)
(Shifting-control method used June 14-26)

2.0 6.5 3 5 153
2.2 13.0 225
2.5 33.5 4 o 350
2.7 52 555
3.0 95
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov. Dec. Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 43.0 51 33.5( b2z 11.6 b8 8.9 17.8 180 188 | as0 26.0
2 40.3| *48.0 40.3| bvEZ 11.2 18 8.6 ?II.T T 188 | =85 %g.o
3 37.8 45,0 38.8| b2l *bll 8 8.3 21.8 210 148 | 75 .5
4 36.0 43,0| *37.8| 20 »10 b8 8.0 23.9 234 136 | a70 28.2
5 35.2 a.2 35.2( b20 b10 08 0| 27.5 276 145 | @65 |7
3 36.0( 43.0 33.5( b20 bl10 b9 8.6 29.8 309 168 | aso 28.2
7 *43.0 47.0 32.8| b20 b1 b10 10.2 33.5 340 212 | a60 a27
8 54 47.0| 31.2| b20 b1l b12 11.2 40.3 329 *237| a60 226
9 56 45,0 29.8] b20 b10 16.0 15.0 44.0 518 228 | as5 a25
10 56 46.0 28.2| b20 b9 b 23.2 46,0 343 218 | S0 a24
11 75 43.0 25.3| a20 b9 b13 19.0 57 382 220| as0 a23
12 77 42.0 25.3| a20 b1l b12 16.6 83 397 243 | ads a22
13 68 41.2 25.3 | *b20 bld b1l 16.0| 102 425 252 a45 a2l
14 62 39.4 25.3| ble »IZ b10 14.2 88 429 ZIT| a45 20.4
15 57 s 24.6| 17 13.0| *b9.5 13.6 75 371 240 | a0 21.8
16 58 47.0 23.9| blS 10.9] 9 12.6 64 346 234 | ado 22.5
17 65 47.0| b23 13.6| »10.5| b8 12.6 62 318 231 | a38 21,1
18 71 47.0| b23 b13.5| blo 08 13.0 80 315 225 | *36.9 19.0
19 77 46.0| b24 13.6| b10 b7 13.0{ 145 306 200| 38.6 17.8
20 75 46.0] b24 13.0| blo b7 12.8| 228 322 171 39.4 18.4
21 99 44,0 we1r pl2 b9 b7 13.0| 220 *340 151 37.8 18.4
22 175 43.0 21.1| b12 b9 b7 14.8( 182 401 136 36.9 17.8
23 155 47.0 19.7} bl2 b9 b8 16.0| 153 501 126 34.4 17.2
24 128 47.0 19,71 bl2 bg 113 15.4| 138 5% 130 33.5 16.6
25 108 29.0 19.0 12.6( b9 b6 15.4 | *126 441 118 32.8 15.4
26 93 51 b19 12.6{ b8 v7 15.4( 118 343 all0 31.2 14.8
27 81 52 b18 12.3 1:3 b9 15.4( 117 294 aloo 29.0 s
28 75 19.0] bl7 12.0 b8 11.2 14.8| 115 279 aso 27.5| *14.8
29 67 46.0{ bIT 12.0 - *11.2 14.2| 138 258 a85| 26.8 15.4
30 60 43.0] bis 12.0§""---- 9.2 15.4| 198 218 ag85 26.0 17.2
31 56 | -----| b20 1.6}~~~ -~ 8.3|~—--- 190 f------ a85| ZE.0|------
Totall2,219.3|1,365.2} 794.1] 602.8| 286.2| 283.4 407.0(2,983.7| 9,829| 5,531 [1,419.8| 635.5
Mean 71.6 45.5 25.6 16.2 10.2 9.14 13,8 96.2 328 172 45.8 21.2
Cfem 3.41 2.17 1.22| 0.771| 0.486| 0.435| 0.648 4.58 15.6 8.19 2.18 1.01
In. 3,93 2.42 1.41 0.89 0.51 0.50{ 0.72 5.28| 17.41 9.44 2,51 1.13
Ac-ff 4,400{ 2,710{ 1,580 997 568 562 8o7| 5,920/ 19,500| 10,570 2,820 1,260
Calendar year 1954: Max 510 Min 6 Mean 93.9 Cfsm 4.47 In. 60.72 Ac-ft 68,000
Water year 1954-55: Max 501 Min 6 Mean 71.4 Cfsm 3,40 In. 46.15 Ac-ft 51,690

( Peak discharge (base, 270 cfs).--June 14 (1 to 2 a.m.) 496 cfs (4.55 ft); June 23 (2 a.m.) 542 cfs
4, s

* Discharge measurement made on this day.

a No gage-height record; discharge interpolated or estimated on basis of records for Waterton
River near international bounda

b Stage-discharge relation li‘tected by ice.
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Waterton River near Waterton Park, Alberta
(International gaging station)

Location,~-Lat 49°07', long 113°50', in NE{ sec. 8, T. 2, R. 29W., fourth meridian, in
Kiberta, on right bank 200 ft downstream from highway bridge, a quarter of a mile up-
stream from Crooked Creek, and 5 mlles northeast of Waterton Park.

Drainage area,--238 sq mi.

ecords available.~-October 1948 to September 1955 in reports of Geological Survey.
pr 0 June 1908 (gage helghts only), June 1908 to August 1933, and March 1948 to
September 1955 in reports of Department of Northern Affairs and National Resources,
Canada. Published as "at Waterton Mills" prior to 1916,

Gage,--Water-stage recorder. Datum of gage is 4,154.19 't above mean sea level (Irriga-
tion Surveys datum). Prior to January 1913, staff gage at site 100 ft downstream at
datum 1,12 £t lower. January 1913 to Feb. 6, 1917, staff gage at site 100 ft down-
stream at datum 1.32 ft lower than present datum. Feb. 7, 1917, to Aug. 26, 1933, and
Mar. 19, 1948, to Mar. 18, 1949, chain or wire-welght gage on downstream side of bridge
200 ft upstream at present datum.

Average discharge.--25 years (1912-30, 1948-55), 672 cfs (486,500 acre-ft per year).

EEEremes.--MaxIﬁum discharge during year, 4,500 cfs June 25 (ga%e height, 4.04 ft); mini-
mum_observed, 14 cfs Feb, 4 (gage height, 1.65 ft on wire-weight gage, backwater from
ice), caused by temporary storage behind ice jam upstream.

1908-33, 1948-55: MaXimum dIscharge observed, 7,750 cfs June 10, 1908 (gage height,
6.00 ft); minimum, that of Feb., 4, 1955,

Maximum stage known, over 12 ft June 6, 1908, site and datum then in use (discharge,
about 27,000 cfs).

Remarks.--Records good except those for period of ice effect, which are fair. No regu-

atlon or diversion.

Cooperation.--This 1s one of the international gaging stations maintained jointly by the
United States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Divlision, Department of Northern
Affailrs and National Resources, Canada.

Rating table, water year 1954-55, except period of lce effect (gage
height, in feet, and discharge, in cublc feet per second}

1.0 96 2.2 715
1.2 134 2.5 1,120
1.4 185 3.0 2,000
1.6 260 3.5 3,080
1.8 365 4.0 4,360
2.0 514 4.4 5,550
Discharge, in cubic feet per second, water year October 1854 to September 1955
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 498 578 336 151 91 82 193 174 | 1,630| 2,280 715 206
2 474 532 419 163 90 83 134 202 s A Baz 139
3 449 498 375 174 91 83 103 *224 | 1,720{ 1,780 649 185
4 426 *498 298 185 *54 85 90 232 | 1,920| 1,610 627 182
5 406 449| *314| ¥IB0 19 72 83 256 | 2,180 1,560 596 177
6 399 418 289 172 103 68 90 265 | 2,530 1,560 578 180
7 I35 392 274 177 100 72 90 289 | 2,830| 1,690 550 177
8 506 385 312 158 93 101 90 342 | 3,040 *1,740 523 172
9 541 399 385 148 a8 116 109 365 | 3,130| 1,780 482 177
10 550 385 274 148 88| *103 124 385| 3,200| 1,880 465 180
11 578 365 181 144 83 96 130 426 | 3,420| 2,000 449 180
12 *587 372 227 146 77 91 130 506 | 3,780 2,200 419 177
13 569 379 354 139 77 93 139 578 | 4,110 2,280 385 172
1a 578 379 298 134 83 90 141 740 | 4,390} 2,280 379 169
15 569 342 265 128 86 90| *110 829 | 4,280} 2,220 365 169
16 541 372 169 126 93 *30 176 842 | 3,970 2,140 354 161
17 569 372 103 124 91 90 172 842 | 3,630 2,060 342 156
18 560 385 109 120 93 86 166 966 3,350 2,000 314 148
19 560 354 151 118 98 85 180| 1,150} 3,130| 1,860 298 146
20 587 359 213 114 100 82 174| 1,290 | *#3,010| 1,700| *284 144
21 560 354 216 112 101 83 166| 1,450| 2,970| 1,540 279 153
22 638 336 216 112 98 79 180| 1,670| 3,160| 1,400 274 158
23 753 308 188 105 96 74 188| 1,860| 3,710| 1,300 270 153
24 817 3T 202 98 91 74 182 T, 4,140 1,240 260 148
25 829 348 202 98 90 74 174 | *1,760{ 4,450| 1,160 252 146
26 842 354 163 100 88 58 172{ 1,830! 4,160| 1,120 252 153
27 778 336 86 98 91 31 199 1,540 3,580| 1,050 244 *148
28 704 336 64 98 86 T 185 1,430| 3,110 994 252 141
29 682 325 3 98 - 118 172| 1,410| 2,830 897 220 139
30 638 325 110 98f------ 134 172| 1,560| 2,570 817 216
31 587 - - --- 128 94 ----- *T00 (- ---- 1,670 |------ 766 210 (------
Total| 18,194 11,567 7,018 4,060 2,539 2,656| 4,414| 28,743| 95,560| 51,004 12,165]| 4,935
Mean 587 386 226 131 .7 85.7 147 927| 3,185| 1,645 392 164
Cfsm 2.47 1.62] 0.950 0.550f 0.381| 0.360( 0.618 3.89 13.4 6.91 1.65| 0.689
In. 2.84 1.81 1.10 0.63 0.40( 0.42 0.69 4,49 14.93 7.97 1.90 0.77
Ac-ft] 36,090| 22,940/ 13,920| 8,050| 5,040/ 5,270 8,760| 57,010{189,500[101,2 24,130 83,790
Calendar year 1954: Max 5,280 Min 64 Mean 859 cfem 3.61 1In, 48.98 pc-rt 631,600
Water year 1954-55: Max 4,450 Min 31 Mean 665 cfsm 2.79 In, 37.95 Ac-ft 481,700

* Discharge measurement msde on this day.
Note.--Stage-discharge relation affected by ice Dec. 5 to Apr. l4.
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St. Mary Lake near St. Mary, Mont.

Location.--Lat 48°44'10", long 113°25'50", in NE: sec. 4, T. 34 N., R. 14 W. {unsurveyed),
on downstream side of boat dock on right bank at site of former St. Mary Chalet in
glacier National Park, half a mile upstream from outlet and 1 mile southwest of St.

ary.

Records available.--May 1929 to September 1955 (incomplete).

Gage.--Water-stage recorder. Altitude of gage is 4,470 ft {from topographic map). Prior
to May 29, 1936, staff gage at same site and datum.

Extremes.~-Maximum gage height during year, 6.12 ft June 25; minimum recorded, 1.23 ft

2y 2.
1929-55: Maximum gage height, 7.08 ft June 14, 1953; minimum observed, 0.02 ft
Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarks .--No diversion.

Mean gage height, in feet, water year October 1954 to September 1855
Day | Oect. Nov. Dec., Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 2.22 2.41 - 3.96 4.97 3.46 2.01
2 2.14 2.33 1,24 3.95 77| T3] ZT.00
3 2.09 2.23 1.26 397 4,42 3.357 1,95
4 2.03] 2.21 1.29 4.12 4.21 3,29 1.95
5 1.97 - 1.34 4.33 4.04 3.20 1.95
6 - - 1.39 4.68 3.96 3.11 1.96
7 - - 1.45 4.95 4.00 3.06 1.96
8 - - 1.55 5.13 4.06 3.01 1.96
9 - - 1.83 5.20 4.13 2.94 1.95
10 - - 1.70 5.25 4.31 2.89 1.93
1 1.99 - 1.80| 5.3¢ 4.41 2.83 1.90
12 2.00 - 1.94 5.50| 4.62 2.77 1.88
13 2.03 - 2.08 5.65 4.73 2.71 1.81
14 2.05 - 2.29 5.83 4,81 2.85 1.79
15 1.99] - 2.44 5.84 4.84 2.60 1.82
16 1.96] - 2.53 5.73 4,83 2.56 1.79
17 2.04) - 2.57 5.58 4,83 2.52 1.78
18 2.04 - 2.61 5.40 4.85) 2.45 1.72
19 2.09 - 2.64 5.30 a.82 2.43 1.68
20 2.186| - 2.92 5.24 4.72] 2.40 1.64
21 2.19 - 3.40] 5.21 4.56| 2.38 1.64
22 2.59 - 3.79 5.30| 4.43 2.35 1.61
23 2.92 - 3,93 5.55 4.29 2.3 1.58
24 3.05] - 5.95 5.80 4.20] 2.28] 1.54
25 3.085] - 3.%0, 6.08] 4.16] 2.23 1.52
28 3.004 - 5.82] 6.04f 4.07 2,200 1.51
27 2.90 - 3.76| 5.79] 3.95[ 2.14 1.5
28 2.79] - 3.66 5.55) 5.81f 2.09 1.43
29 2.72 - - 3.62] 5.38] 3.65] 2.05] T.43
30 2.59 -1 1 e 3.74 5.18] 3.57 2.04} 1.44
31 2,49 ----- R I ) E I Se— E:51 m— 5.49) 2.0 .- -
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Grinnell Creek near Many Glacler, Mont.

Location.--Lat 48°46'40", long 113°41'50", in SE} sec. 21, T, 35 N., R, 16 W. (unsurve{ed) ,
on right bank 500 ft upstream from trail crossing, 1,000 ft downstream from Grinnel
Lake, a quarter of a mile upstream from mouth, 3 miles southwest of Many Glacier, and
134 miles southwest of Babb.

Drainage area.--3.47 sq mi.
Records available.--August 1949 to September 1955.

Gage.--Water-stage recorder. Altitude of gage 1s 5,000 ft (from topographic map). Prior
o Oct. 12, 1949, staff gages at various sites and datums.

Average discharge.--6 vears, 25.4 cfs (18,390 acre-ft per year) .

Extremes.--Maximum discharge during year, 179 efs June 25 (gage height, 3.02 ft); minimum
not determined.
1949-55: Maximum discharge, 242 cfs Jurne 22, 1950 (%age height, 3.45 ft), from
rat chzve Sggended above 100 cfs by logarithmic plotfing; minimum daily, 0.2 cfs
Dec. 24, 1 .

Remarks.~-Records good except those for periods of ice effect, which are poor. No regu-
ation or diversion.

Revisions.--WSP 1278: Drainage area.

Rating table, water year 1954-55, except perlods of ice effect (zage
height, in feet, and discharge, in cublc feet per second)

0.7 2.4 1.2 15
.8 3.8 1.5 30
.9 5.6 2.0 65

1.0 8.2 2.5 114

1.1 11 3.0 178

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day Oct. Nov Dec. Jan, Feb, Mar., Apr. May June July Aug. Sept.,
1 12 6.1 6.9 3.8 3.8 *32 68 58 28

2 10 5.2 BT b3S 7T 33 56 59 30

3 9.8 *4.8 5.6 b3.5 bl.0o|» 10.5 b3 4.2 46 43 31

4 8.2 5.0 5.2 b3 4.6 56 38 49

5 7.4 4.4 4.8 b3 (*) *5.2 87 o 44 29

6 7.4 7.0 1.8 b3 6.4 71 49 43 28

7 8.8 11 *5.9 b3.5 8.8 75 62 45 28

8 12 11 5.0 b3.5 b.7 b1.0 b5 11 74 80 49 26

9 13 9.4 4.2 b3.5 11 74 80 45 24
10 *#11 12 4.2 b3 11 80 83 44 20
11 22 10 4.0 b3 12 S0 88 42 20
12 24 10 4.0 3.1 16 98 *120 42 20
13 18 11 4.0 2.9 b1.0 b6 20 103 133 38 19
14 13 10 b4 b3 19 111 T 35] *18
15 12 11 b4 b3 16 108 105 34 20

b.5
16 15 20 4.0 13 108 101 *35 17
17 21 0 3.9 (%) 11 116 105 35 15
18 23 17 3.8 b2.5 b.7 b4 15 114 106 36 11
19 21 15 3.8 35 95 100 36 9.8
20 22 14 3.3 61 94 88 35 12
21 33 10 3.3 57 95 77 33 12
22 71 10 3.4 44 111 71 32 9.8
23 50 12 3.4 b.3 31 145 66 30 7.9
24 31 12 b3.5 26 144 75 29 6.9
25 21 14 b3.5 b.5 b3.5 22 i 78 28 6.1
bl.5 . -

26 15 17 b3.5 22 139 66 26 5.2
27 11 15 b3.5 24 104 80 5.7
28 9.4 12 3.3 b2 24 83 51 26 8.8
29 8.5 9.4 3.4 - 31 83 43 26 12
30 7.4 7.9 34l - 3.8 50 82 63 27 11
31 6.6] ~---- 36l  {-----  |----- 4 |------ 59 28 |------
Total] 555.5| 333.2| 129.3 77.3 2.0 26,0 125.1( €63.4| 2,799 2,374| 1,170} 521.8
Mean 17.9 11.1 4.17 2.49 0.75 0.84 4.17 21.4 93.3 76.6 37.7 17.4
Cfsm 5.16 3,20 1.20| 0,718 0.216] 0.242 1.20 6.17 26.9 22.1 10.9 5.01
in. 5.95 3.57 1.39 0.83 0.23 0.28 1.34 7.11| 30.00| 25.44| 12.54 5.59
Ac-fY 1,100 661 256 153 42 52 248 1,320| 5,550 4,710{ 2,320| 1,040
Calendar year 1954: Max 132 Min - Mean 29.6 Cfsm 8.53 1In, 115.69pc-ft 21,400
Water year 1854-55: Max 171 Min - Mean 24.1 Cfsm 6.85 1In. 94.27ac-ft 17,450

Peak dischar%e gbase, 100 cfsE.--June 18 (1 to 2 a.m.; 127 efs (2.61 ft); June 25 (8 a.m.) 179 cfs
(3% 7 July T a.m. to p.m.) 136 cfs (2.68 ft).

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.
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Swifteurrent Creek at Many Glacier, Mont.
(International gaging station)
Location.--Lat 48°48'10", long 113°39'20", in SEF sec. 11, T. 35 N., R. 16 W. (unsurveyed),

on right bank 100 ft upstream from outlet of Swiftcurrent Lake at Many Glacler, Glacler
National Park, and 11 miles southwest of Babb.

Drainage area.--31.4 sq mi,

Records avallable.--June 1912 to September 1955 (winter records incomplete),
at McDermo ake, Mont." 1912-14,

Published as

Gage.--Water-stage recorder. Altitude of gage is 4,860 ft (from topographic map). Prior
o May 23, 1916, staff gage on left bank of lake opposite present gage at same datum.
May 23, 1916, to June 15, 1918, staff gage at same site and datum,

Extremes .~~Maximum discharge during year, 955 cfs June 25 (gage helight, 4.51 ft); minimum
observed, 15.6 cfs Mar. 17 (result of discharge measurement).
1912-55: Maximum discharge, 2,250 cfs June 13, 1937 (ga e height, 6.89 ft, back-
water from bridge); minimum recorded, 9.5 c¢fs Nov. 4, 195 %gage height, 1.41 ft).
Remarks.=--Records good. No regulation or diversion,
Cooperation.=--This 1s one of the international gaging stations maintained jointly by the
ﬁn:ffea States and Canada under the Boundary Wafers Treaty, The records have been

collected and compiled Jointly with the Water Resources Division, Department of North-
ern Affairs and National Resources, Canada.

Discharge, in cublc feet per second, water year

Rating tables, water year 1954-55 (gage height, in feet, and discharge,
in cublc feet per seco!

Oct, 1 to Dec. 7

Apr. 17 to Sept. 30

1.8 51 3.0 370 1.6 27.3 2.5 218
2.0 86 3.5 551 1.7 38.6 3.0 377
2.5 211 1.8 54 4,0 745

2.0 89 5.0 1,170

October 1954 to September 1955

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 93 80 75 - 38.6 342) 377 222 a78
2 82 73 - - 12,39 319 326 215 a78
3 80 67 - - 49.2 377 268 21 a84
4 75 65 - - *54 455| 240 184 a87
5 69 64 - - 68 546| 2486 167| a87
6 65 80 - - 82 609 293 154/ a8l
7 75 71 *56 - 93 612 335 146 a78
8 95 73 - - 105 590| 416 146 a78
9 99 71 - - 105 557 419 149 a73
10 *104 82 - - 105 583 434 146 a67
11 144 82 - - 126 650 470) 136 a56
12 173 80 - - 167 702 *568 126 56
13 150 84 - - 213 714 605| 123 54
14 127 84 - - 193 761 561 119 54
15 115 84 - - 165 576 508, 109 59
16 118 118 - - 138 624 459 *103] *62
17 137 134 - +15.6 37.3 121 561 452 103 81
18 150 132 - a38.0[ 149 553| 437 103 54
19 157 125 - 38.6| 240 527 423 105 47.6
20 162 118 - a38,0| 455 527 377 105 47.6
21 203 104 - 37.3| 524 531 349 103 51
22 492 99 - 236.6] 462 601 319 101 47,6
23 134 99 - 36. 349 814 280 95 42,9
24 302 104 - 34,8 *287 846 277 91 38.6
25 226 115 - 34.8{ 234 901 303 87 36.0
26 175 130 - 36.0{ 222 733 277 84 34,8
27 147 127 - 36.0{ 222 561 240 76 32,5
28 125 115 - 37.3| 218 480 213 15| 34,8
29 108 101 - - 37.3] 249 *452 193 75 42,9
30 99 91 - 37.3] 416 437, 228 75 47.6
31 88| ----- el B 455 [-=~--- 237 *75[ - - - -
Total] 4,669 | 2,832 - - - - -16,345.7| 17,641 11,128 3,812|1,750.9
Mean 151 94,4 - - - - - 205 58 359 123 58,
cfsm| 4.81 3,01 - - - - - 6.53 18,7 11.4 3,92 1,86
In. 5.53 3.35 - - - - - 7.52| 20,89 13.18 4,51 2.07
Ac-fY 9,260 | 5,620 - - - - -| 12,590| 34,990| 22,070 7,560| 3,470
Calendar year : Max Min Mean Cfsm In. Ac-ft

Water year : Max Min Mean cfem In. Ac-ft

Peak discharge (base, 680 cfs).--June 14
o) A

* Discharge measurement made on this day.
+ Result of discharge measurement.
a No gage~height record; discharge interpolated or estimated on basls of records for Grinnel Creek
near Many Glacler.

(6 to 8 a.m.) 793 efs (4.10 ft);

June 25 (12 m,) 955 efs
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Lake Sherburne at Sherburne, Mont.

(International gaging station)

Location,~=Lat 48°49150", long 113°31'10", in SE sec, 35, T. 36 N., R, 15 W., in gate-
Guse at Lake Sherburne on Swiftcurrent Creek, 4% miles southwest of Babb.

Drainage area.~-~63.7 sq mil,

rd ilable.--May to June 1915, May 1917 to September 1918, June 1919 to September
Recorso aviagmen ary) ,yJune 1921 to éeptgmber 1955. Published as "Sherburne Lake Reser-

1
volr at Sherburne" 1915, 1917-28, 1931-52, and as "near Babb" 1929-30.

Gage.--Water-stage recorder. Datum of gage is 4,700.0 ft above mean sea level (levels by
ureau of Reclamation). Gage heights have been reduced to elevatlons above mean sea
level. Prior to May 7, 1931, staff gage at same site and datum.

Extremes .~-Maximum contents during year, 61,180 acre-ft July 16 (elevation, 4,785.05 £5);
~ minimum, 2,820 acre~ft Nov. 2 %elevation, 4,732,00 ft, from graph based on gage

read:l_ngs).
1915, 1917-18, 1921-55: Maximum contents, that of July 16, 1955; no usable contents
at times.

Remarks.--Reservoir is formed on natural lake by earth-f1ll dam completed in 1921; storage
began in 1919. Capacity, 66,100 acre-ft between elevations 4,726 ft (6 £t above lowest
outlet gate sill) and 4,788 ft (spillway crest). Stream bed above gates prevents with-
drawal of storage to sill elevation. Dead storage negligible. Figures given herein
represent usable contents. Water is used for 1rrigation on Milk River project of
Bureau of Reclamation.

COOBG!‘ation."ThiS 1s one of the international gaging statlons maintained jointly by the

mited States and Canada under the Boundary Waters Treaty. The records have been

collected and compiled jointly with the Water Resources Division, Department of North-
ern Affairs and National Resources, Canada.

Revisions.--WSP 1338: Drainage area.

Month-end elevation and contents, water year October 1954 to September 1855
Dat. Elevation Contents 4 Change in contents
€ {feet)t {acre-feet) {acre-feet)
Sept.30..ieeirnccnciesroasnnnnes 4,749.35 16,150 -

0ct. 3liuavsanns .o g4,732.38 3,060 -13,090
Nov. . g4,743.16 10,830 +7,770
Dec. g4,747,94 14,850 +4,020
Calendar year 1954.....400000s . - - +1,830
Jan, g4,750.20 16,980 +2,130
Feb, 28 PPN g4,751.72 18,420 +1,440
Mar, 31 cone g4,753.39 19,990 +1,570
Apr g4,756.57 23,230 +3,240
May 31 4,771.56 40,730 +17,500
June 30 . 4,777.47 49,100 < 8,370
July 31 . .o 4,783.32 58,240 +9,140
Aug. 4,765.83 33,290 -24,950
Sept.30.. &4,733.30 3,640 -29,650
Water year 1954-~55.....000.0040 - - -12,510

t Elevation at 12 p.m.
g From graph based on weekly staff-gage readings.
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Swiftcurrent Creek at Sherburne, Mont.

(International gaging station)

Location.-=Lat 48°50'00", long 113°30'50", in SWi sec. 36, T. 36 N., R. 15 W., on left
bank 1,000 ft downstream from spillway of Lake Sherburne Dam at Sherburne and 4% miles
southwest of Babb.

mggége area,=~64.3 sq mi (revised).

ecords avallable.--July 1912 to September 1955 (winter records incomplete). Published as
a erburne Lake" 1912-14,

Gage.--Water-stage recorder. Altitude of gage is 4,720 ft (from topographic map), Prior
o Aug. 9, 1920, staff gages at two sites within 1,000 ft of present site at different
datums. Aug. 10, 1920, vo May 17, 1921, staff gage at present site and datum.

Extremes.--Maximum discharge during year, 1,180 cfs June 24 (gage heigh , 6.57 ft); mini~
mum observed, 0.1 cfs Mar. 18, 31 (result of discharge measurement).

1912-55: Meximum discharge, 2,280 cfs June 17, 1916 (gage height, 7.85 ft, site and

datum then in use); no flow at times when gates in dam were closed.

Remarks .--Records good. No diversion., Flow regulated by Lake Sherburne (see preceding

page).

Cooseration.--’rhis is one of the international %aging stations maintained jointly by the
mited States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled Jointly with the Water Resources Division, Department of North-
ern affairs and Natlional Resources, Canada.

Rating tables, water year 1954-55 (gage height, in feet, and discharge,
in cubic feet per second
(Shifting-control method used Oct. 2-17)

Oct. 1 to Nov. 5 May 1 to Sept. 30

1.1 1.1 2.5 44.1 1.2 1.6 3.0 102
1.2 1.6 3,0 89 1.3 2.2 3.5 183
1.3 2,1 3.5 160 1.5 5.0 4,0 288
1.5 3.8 4.0 265 1.7 8.0 5.0 578
1.7 7.9 5.0 539 1.9 14.5 6.0 948
1.9 14,1 6.0 S0z 2,2 26,8 6.6 1,200
2.2 26.8 2.5 44.2

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day| Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept,
1 165 145 a2.0 *247 641 314 606
2 746 54 a2.o 247 504 314 602
3 727 1.8 2.0 250] 243 332 641
4 701 1.6 *2.,3 252 131 427 666
5 678 *%1.2 2.3 256 84 427 659
6 652 - a2.4 258 84 427 648
? 402 - a2, 6 392 84 424 641
8 658! - azZ.8 473 54 464 634
9 *623 - a3.0 476 36,5 564 627
10 583 - a3.2 479 37.1 564 620
11 551 - a3.3 479 37.1 561 606
12 518 - 3.4 482 37.1 585 592
13 429 - a3.6 485 *37.1 630 585
14 316 - a3.9 489 37,1 624 571
15 233 - a4.2 663 226 620 561
16 185 - ad.4 847 582 616 *554
17 185 - a4.? 901| 708 *613 537
18 205 - +0.1 a5.0 901 673 610 531
19 203 - a5.3 897 630 659 518
20 240 = 5.5 897 830 6§91 508
21 212 - 5.7 858 630 684 630
22 312 - 4,7 828 568 680 691
23 420 - *3.5 832 485 673 662
24 432 - 5.4 894 460 666 634
25 403 - 132 1,180 393 662 602
26 362 - 239 1,180 396 659 564
27 339 - 239 1,170 393 648 528
28 231 - 239 1,160 393 644 482
29 199 - - 241 1,060| 368 63 436
30 168 - 245 824 312 630 *332
31 145 247 314
Totall 12,834 - - N - - -l1,667.2] 20,358 |10,029.0] 17,674 | 17,468
Mean 414 - - - - - - 53.8 679 323 570 582
aofY 25,460 - - R - N -1 3,310| 40,380| 19,870 35,080 34,850
(#) |-13,090 - - - - - - |+17,500| +8,370| +9,140 {-24,950 [-29,650
Adjusted for change in contents in Lake Sherburne
Mean 201 - - - - - - 338 819 472 164 84.0
Cfsm 3.13 - - - - - - 5.26 12.7 7,34 2,55 1.31
In. 3,61 - - - - - - 6.07 14,22 8.46 2.95 1.46
Ac-fY 12,370 - - - - - -| 20,810} 48,750| 29,010| 10,110 5,000
Observed
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

~* Discharge measurement made on this day.

t Result of discharge measurement.

¢ Change in contents, in acre-feet, in Lake Sherburne.
** Pield estimate made on this day.

a No gage-helght record; discharge interpelated,
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Lower 8t, Mary Lake near Babb, Mont.
Locatlﬁn.--Lat 48°50'00", long 113°25'00", in SE} sec. 34, T. 36 N., R. 14 W., on right
2l alf a mlle upstream from outlet and 2 miles southeast of Babb.

Records available.--May 1929 to September 1955 (incomplete), discontinued.

Gage.--Water-stage recorder. Altitude of gage is 4,460 ft (from topographic map). Prior
to Oct. 1, 1950, at datum 1 ft higher,

Extremes.-~Maximum gage height dur year, 5.94 ft June 26; minimum, 0.11 ft Mar. 14,

AR oo5e s Maxinam gags heigh%r,lgmzs #t June 6, 1948, present datum; minimum, 0.05 ft
Jan. 5, 1953,

Remarks,~-No diversion, Stage increased by inflow of Swiftcurrent Creek, Gage helghts
used to determine discharge record for St. Mary River near Babb (see following page).

Mean gage height, in feet', water year October 1954 to Septembax: 1955

Day { Oct. Nov. Dec. Jan, Feb, Mar, Apr, May June July Aug, Sept.
1 2.82 2.06 1.15 0.43 0.41 0,36 0.35 - 3.20 .78 2.89 2.44
2 B . 1.186 .43 .42 .37 .36 0.70 332 4. .84 .4
3 2.70 i.82 1.17 .42 .40 37 .35 .72 3,17 3.90 2.80 2.39
4 2.64 1.70 1.11 240 .39 38 - 75 3.25 3.57 2.81 2.41
s 2.58 1.60 1.09 B .38 B - .81 3.38 3.28 2.81 2.43
6 2.52 1.51 1.08 .41 .37 .34 - .86 3.60 3.07 2.78 2,44
7 2.41 1.44 1.09 44 .37 .29 - .91 3.88 3,01 2,75 2.42
8 2.35 1,38 1.08 47 41 .25 - .96 4.15 2.98 2.70 2.42
9 2.39 1.3¢ 1.06 .51 .44 .24 - .99 4.33 %.94 2.72 2.42
10 2.40 1.3 1.04 .53 . .21 - 1.02 4.41 B 2.75 2.40
1 2.42 1.29 1.05 .56 42 .18 - 1,07 4,52 3.17 2.76 2,38
12 2.40 1.27 1.07 .59 .41 17 - 1.17 4.66 3.30 2,74 2.34
13 2.33 1.28 1.12 .60 .40 14 - 1.28 4.81 35.43 2,74 2.32
14 2.22 1.24 1.14 .62 .37 212 - 1.45 4.96 5,49 2.75 2.28
15 2.10 l.24 1.18 . .37 . - 1.60 5.09 5.57 2.74 2.25
16 1.98 1.22 1.2 .62 o13 - 1.89 5.20 3.79 2.72 2.22
17 1.81 1.23 B .62 .17 - 1.73 5.23 4.02 2.68 2.21
18 1.88 1.23 1.11 .81 .22 - 1.85 5.15 4.17 2.65 2.19
19 1.87 1.23 1.04 .60 .27 - 2.07 5.03 4.17 2.6¢ 2,17
20 1, l.22 .97 .59 .29 - 2.28 4.93 4,13 2,65 2,15
2l 1,93 1.22 .92 .57 .31 - 2.52 4.87 4,03 2.67 2.18
22 2.04 1.20 .87 .56 .33 - 2.72 4,83 3.93 2.66 2.27
23 2.29 1.18 .81 .56 35 - 2.81 4.893 3,77 2,65 2,31
24 2.50 1.15 .75 +55 «37 - 2.88 5.14 3.62 2.64 2.31
25 2.61 1. +65 52 .38 - 2.92 5.66 3.52 2.61 2.29
26 2.82 1.18 56 .49 +38 - 2.98 5.90 3.43 2.59 2,27
27 2.60 1.20 .52 .48 .57 - 2.98 5.83 3.33 2.56 2.21
28 2.50 1.20 51 47 .38 - 2.97 5.65 3.24 2,53 2.15
29 2.38 1.19 .50 .45 .57 - 2.94 5.43 3.14 2.50 2.09
30 2.27 1.186 .48 .37 2.99 5.13 3.04 2.48 00
31 2,15 |~ =~~~ 245 361 - 3.09f{ """ " 2.95 2.46| """ 7
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St. Mary River near Babb, Mont.

Location.--Lat 48°50'00", long 113°25'00", in SEf sec. 34, T. 36 N,, R. 14 W., on right
= bank half a mile upstream from outlet of Lower St. Mary Lake and 2 miles southeast of

Drainage area.--278 sq mi {including area drained by Swiftcurrent Creek above point of
diversion into St. Mary Lake since Oct. 1, 1915).

Records available.--April 1902 to, September 1925 (summers ogli' 1924-25), Octgber 1950 to

prember . Published as "at dam site near St. Mary" 1902-3, and as 'near St. Mary
1904. May 1929 to September 1932, October 1934 to September 1950 (summers only), at
site 1.5 miles downstream and 600 £t below diversion dam; records not equivalent owing
to diversion into St. Mary Canal.

Gage .--Water-stage recorder. Altitude of gage 1s 4,460 ft (from topographic map). Prior
%o June 15, 1918, wire-weight or chain gages 1,1 miles downstream at different datum.
June 15, 1918, to Sept. 30, 1925, staff or chain gage or water-stage recorder at
several sltes 1.1 to 1.3 miles downstream at various datums,

Average discharge.-~14 years (1915-24, 1950-75), 801 cfs (579,900 acre~ft per year),
unadjusted,

Extremes .--Maximum discharge during year, 4,260 cfs June 26 (gage height, 5.94 ft); mini-~
mum ailg, 40 cfs Mar., 24, 25.

1902-25, 1950~55: Maximum discharge observed, 7,980 cfs June 5, 1908 (gage height,
9.4 ft, estimated, site and datum then in use); minimum, 26 cfs Jan. 5, 1953 {gage
height, 0.05 ft),

Remarks.--Records good except those for perlods of ice effect or no gage-helght record,
Which are poor. Entire flow of Swiftcurrent Creek below Lake Sherburne 1s diverted
into Lower St. Mary Lake above station. Flow of Swiftcurrent Creek regulated by Lake
Sherburne (see p, 27) since 1919.

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day| Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 1,190 106 281 103 99 b70 86 145 1,450 3,100 1,250 902
2 1,130{ *658 284 103 101 b70 88 #7153 ) N 1,210 888
3 1,090 562 287 101 57 b60 86 158 1,510 2,220 1,180 874
4 1,050 490 269 97 94 b60 85 166 1,580{ 1,890 1,180 888
5 1,010 440 283 a7 *92 b60 90 182 1,700 1,630 1,180 902
€ 965 403 *263 99 90 60 100 196| 1,890( 1,450( 1,160 908
7 888 377] 263 105 90 b65 115 210| 2,150 1,400 1,130 &5
8 847 355 280 112 99 67 130 224 2,440 1,360 1,080 895
9 *874 341 254 bli0 1100 65 150 233| 2,620| 1,340 1,100 902
10 881 330 248 110 b90 &0 180 242 2,700 *1,450 1,120 888
11 895 324 251 bll5 185 54 160 2587 2,840 1,530 1,130 874
12 888 318 257 b1i5 ©90 52 150 287 12,9807 1,650 1,110 *847
13 840 315 272 b115 97 47 125 324| 3,130{ 1,770 1,100 834
14 769 308 278 blls 90 44 100 380 3,280 1,820 1,110 808
15 700 308 290 110 90 44 90 440 3,410 1,890( *1,10C 788
16 628 302 305 1105 88 46 80 485| 3,520 2,110| 1,09 762
17 586 305 296 1105 88 52 80 s08| 3,550| 2,340| 1,060 750
18 574 305 269 b100 88 *61 80 574 3,470 2,490 1,040 730
19 568 305 248 b95 86 b65 80 700 3,350 2,490 1,040 712
20 302 230 80! 86 b60 90 834 5,250 2,450 1,040 894
21 610 302 219 b90 84 b55 100 1,000 3,190 2,350 1,060 694
22 676 296 204 95 88 55 110 1,140} 3,150 2,250{ 1,050 762
23 834 290 1%0 100 86 »50 110} *1,210| 3,250 2,090| 1,040 788
24 986 281 174 »105 84 b40 110 1,270 3,460 1,940| 1,040 788
25 1,060 290 150 b105 v8o v40 100| 1,300} 3,980| 1,850( 1,010 7178
26 1,070 290 130 »105 b75 »50 100 1,350 4,220 1,770 1,010 762
27 1,060 296 119 »110 b70 »70 105| 1,350| %,150| 1,680 986 724
28 293 296 119 112 »70| b85 110 1,340 3,970 1,600 965 688
29 08 293 116 107 - 20 120 1,320f 3,750| 1,490 944 852
30 840 284 114 105} -t £ 135 1,380 3,450 1,390 930 *598
31 762) -ennan - 107 103 [--omenn 88|-—n - 1,4400 —-ooo.. 1,310 916
Total 26,765 10,672 7,010 3,239| 2,475 1,875| 3,225| 20,778| 88,850| 58,750 | 33,371 23,974
Mean 863 356 226 104 88.4 60.5 108 670 2,962 1,895 1,078 799
Ac-fY§ 53,090| 21,170| 13,900 6,420 4,910 3,720 6,400| 41,210§176,200{116,500| 66,190 47,550
(1) {-13,090| +7,770| +4,020| +2,130| +1,440| +1,570| +3,240|+17,500( +8,370| +9,140 |-24,950|-29,650
Adjusted for change in contents in Lake Sherburne
Mean 651 486 291 139 114 86.0 162 955 3,102 2,043 871 301
cfem 2. 34| 1.75 1.05| 0.500{ 0.410| 0.309] 0.583 5.44 .2 7.35 2.41 1.08
In. 2.70]| 1.95 1.21 0.58 0,43 0.36 0.65 3.96] 12.45 8.47 2.78 1.21
Ac-fH 40,000 28,940| 17,920| 8,550| 6,350 5,290| 9,640| 58,710(184,570|125,640| 41,240 17,900
Observed
Calendar year 1954: Max 4,930 Min 46 Mean 1,039 Ac-ft 751,800
Water year 1954-55: Max 4,220 Min 40 Mean 770 Ac-ft 557,300
AdJusted
Calendar year 1954: Mean 1,036 Cfsm 3,73 In. 50.84 Ac-ft 753,600
Water year 1954-55: Mean 751 Cfsm 2,71 In. 36.75 Ac-ft 544,800

* Discharge measurement made on this day.

* Change 1in contents, in acre-feet, in Lake Sherburne.

b Stage-discharge relation affected by ice.

Note.--No gage-height record Apr. 4 to May 1; discharge estimated on basis of 1 discharge measure-
ment, recorded range in stage, weather records, and records for stations on nearby streams.
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St. Mary Canal at St. Mary crossing, near Babb, Mont,
(International gaging station)
Locatlon.--Lat 48°56'50", long 113°22!30", in SW% sec, 19, T. 37 N,, R, 13 W., on left
bank 50 ft upstream from inlet of St. Mary River siphon, 7 miles northeast’of Babb, and
9 miles downstream from intake,

Records available.--1918-55 (irrigation seasons only).

Gage.-~Water-stage recorder and concrete control. Prior to June 14, 1951, water-stage
recorder at several sites three-quarters of a mile downstream at different datums.

Extremes.-~1918-55: Maximum daily discharge, 767 cfs June 19, 28, 1936; no flow at times
each year.

Remarks,--Records excellent. Canal diverts water from left bank of St, Mary River near
Babb and discharges into North Fork Milk River. This water flows in the natural channel
of Milk River through Canada then back into Montana, where it is used for irrigation in
Milk River Valley east of Havre. Some water may be returned to St. Mary River at
Kennedy Creek and St. Mary crossings.

CooBeration.--’I'his is one of the international ﬁaging stations maintained Jointliv’ by the

nited States and Canada under the Boundary Waters Treaty. The records have been col-
lscted and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada,

Discharge, in cubic feet per second, May to October 1955

Day May June July Aug . Sept. Oct.
1 [¢] o] 516 5941 588

2 ) *0 478 594 | 586

3 0 0 238 596 582

4 *0 o] 13.7 594 586

5 o o ) 596| 584

8 o] 0 18.1 596 588

7 [¢] 35,9| 485 598 586

8 0 380 574 596 588

9 [o] 410 800 598 588

10 0 449 809 600 586

1 0 484 *615 802 | 582

12 T7.3| 488 817 600 572

13 58 3 621 602 | *548

14 87 78 625 §041 504

15 58 386 528 04| 436

16 71 411 830 602 314

17 70 410 638 600 | *136

18 90 408 834 598 49.3

19 115 404 628 594 14.8

20 108 404 625 596 11.8

21 124 400 621 598 9.2

22 145 400 619 598 1.4

23 *141 402 611 598 2

24 146 400 609 596 1

25 161 423 609 594 1

26 205 415 604 594 0

27 238 411 600 594 [

28 328 406 596 594 (o}

29 332 *408 592 592 [}

30 434 596 590 *0

31 s 3.0|------ 596 590 |[======= |- --- |  feveme-
Total] 2,673.3{9,229.9 {15,445.8 | 18,502 |9,040.9 o]
Mean 86.2 308 531 597 301 I
pres 5,300 | 18,310 | 32,620 | 36,700 | 17,930 o
Calendar year : Max Min Mean Ac-ft

The season : Max - Min - Mean - Ac-ft 110,900

* Discharge measurement or observation of no flow made on this day.
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St. Mary Canal at Hudson Bay Divide, near Browning, Mont.
(International gaging station)

Location.--Lat 48°59!', long 113°04', in sec. 5, T. 37 N., R. 11 W,, on right bank 3 miles
up:iream from canal outlet and 30 miles north of Browning on Blackfeet Indlan Reser-
vation,

Records available,--1917-55 (irrigation seasons only).

Gage .~-Water-stage recorder and concrete control. Prior to Sept. 9, 1918, staff gage at
site 1 mile upstream at different datum. Apr. 23, 1919, to June 28, 1920, water-stage
recorder at site 40 ft upstream at datum 0,40 £t lower. June 29, 1920, to June 9,
1930, water-stage recorder on left bank opposite present site at present datum.

Extremes.--1917-55: Maximum daily discharge, 758 c¢fs June 13, 1937; no flow at tlmes
each year. !

Remarks.--Records excellent. Canal diverts water from left bank of St. Mary River near
Babb and discharges into North Fork Milk River., This water flows in the natural channel
of Milk River through Canada then back into Montana, where it 1s used for irrigation
in Milk River Valley east of Havre, Some water may be returned to St. Mary River basin
at Kennedy Creek, and Hall's Coulee crossings.

Cooﬁgration.--'l‘hia is one of the international ﬁaging stations maintained jolntly by the

mited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jolntly with the Water Resources Division, Department of Northern
Affairs and Natlonal Resources, Canada.

Discharge, in cubic feet per second, May to October 1955

Day May June July Avg, Sept. Oct.
1 - 16.5| 452 586 580
2 - *8.3| 509 591} 578
3 - 6.4 371 591 570
4 - 9.4 1le2 591 573
S - T.4 33.3 591| 576
6 - 7.7 9.0 s91| 578
7 - 5.8 145 593 578
8 - 122 504 591 576
2 - 369 583 586| 576
10 - 392 614 591 578
11 - 394 617 593 576
12 - 396 614 596 570
13 - 400 617 593 *549
14 - 204 *822 596 523
15 - | 204 622 801 473
16 - 388 625 598] *394
17 - 403 636 596 247
18 -] 400 647 593| 119
19 - 396 633 591 56
20 - 392 628 588 26.6
21 - 392 622 588 6.4
22 - 386 619 593 1.4
23 - 380 817 *593 .5
24 - 392 817 593 .2
25 - 427 609 593 L1
28 *211f 407 606 593 1
27 215/ 405 601 591 .1
28 282 398 593 588 1
29 332 398 591 580 LTS
30 326 403 591 580 .1
31 --e--- 119[emewa-- 596 R L Ll R et T A I bl
Total) - |8,519.5]16,311.3| 18,327|9,305.7 o)
Mean - 284 526 591 310 0
Ac-f'Y - 16,900} 32,350 36,350| 18,460 (o}
Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.
*#* Fleld estimate made on this day.
Note.--Flow began on or sbout May 13; no records avallable prior to May 26.
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St. Mary River near Kimball, Alberta
(International gaging station)

Locatlon.--Lat 49°04', long 113°14', in SW$ sec. 25, T. 1, R, 25 W., fourth meridian, on
Tight bank 1% miles southwest of Kimball and 4 miles north of international boundary.

Drain: area.=-497 sq mi,
Ee§or§s a§§§¥ab1e.-—8eptember 1902 to September 1955 (published as "near Cardston,
erta ~12) in reports of Geological Survey, April to June 1908 (gage heights

only) and June 1908 to September 1955 (published as "near international boundary
January 1917 to September 1955) in reports of Department of Northern Affairs and
National Resources, Canada.

Gage ,--Water-stage recorder. Datum of gage is 3,917.00 ft above mean sea level (Irrigation
urveys dat:um?e Prior to Jan, 1, 1913, wire-weight gage at site half a mile north of
international boundary and 7 miles upstream at different datum. Jan, 1, 1913, to Nov.9,
1918, wa t er-stage recorder half a mile downstream at datum 13,62 ft lower. Apr. 13,
1908, to Dec. 31, 1912, staff gage at site 1 mile downstream at datum 12.76 ft lower,
gseddfor records published by Department of Northern Affairs and National Resources,
anada.

Average discharge,~-39 iXearﬁ (1916~55), 714 c¢fs (516,900 acre~-ft per year),

Ki'fremes.--MEx{ﬁum discharge during year, 4,670 cfs June 25 (gage height, 5.88 ft); mini-
mum daily, 25 cfs Mar. 24,
. ISgS-S%%Maxmum discharge, 18,000 cfs (estimated) June 5, 1908; minimum, 16 cfs
ov. 29, .

Remarks,=~-Records good except those for periods of ice effect, which are poor. Since 1917,
t. Mary Canal has diverted water from river near Babb, Mont., to North Fork Milk
River (see p. 30). Canadian St. Mary Canal diverts from river at Ximball, 2 miles below
station. Flow regulated by Lake Sherburne on Swiftcurrent Creek {(see p. 27).

Cooperation,--Thls is one of the international gaging stations maintained jolntly by the
Bn{'ﬁea States and Canada under the Boundary Waters Treaty. The records have been col=-
lected and compiled jointly with the Water Resources Division, Department of Northern
Affairs and National Resources, Canada,

Rating tsbles, water year 1954-55, except periods of ilce effect (gage
height, in feet, and discharge, in cublc feet per Second)

Qot, 1 to Dec, 28 Apr. 17 to Sept. 30
2.3 201 2.2 182 4.0 1,370
245 268 2.5 283 4.0 2,890
3.0 480 3.0 510 5.9 4,710
3.5 804 3.5 860
4.0 1,390
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day | Oect. Nov. Dec, Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 1,310 790 340 120 *150 80 *120 287| 2,070| 2,830 712 364
2 B 755 330 115 140 *80 140 ™/ 7, » bl 371
3 1,210 680 325 120 120 70 125 402] 2,180( 2,340 705 350
4 1,160 *615 320 *105 95 65 110 *452| 2,290 2,240 691 kil
5 1,120 589 320 108 105 60 130 473| 2,460( 1,960 691 366
6 1,080 545 *325 120 125 75 185 499} 2,660( 1,720 670 378
7 1,040 521 295 135 135 85 250 489 2,800 1,180 642 371
8 *978 492 280 140 130 110 260 534 2,730 1,070 616 371
9 1,010 480 285 120 115 95 320 494 2,890 1,010 609 376
10 1,010 464 270 115 105 85 370 494 | #2,940( 1,170 616 380
11 1,020 454 220 110 95 80 310 5521 3,000 *1,350 816 362
12 1,020 444 180 125 90 70 215 570 3,180] 1,420 802 354
13 968 433 *220 135 115 60 195 5837 3,450 1,480 590 366
14 903 428 225 130 140 50 190 6491 3,810/ 1,500 596 394
15 822 424 200 120 150 30 *3191 677 3,530{ 1,500 590 442
16 762 424 210 110 170 *45 *178 720 3,630] 1,620 576 *535
17 721 428 380 100 70 188 860{ 3,630| 1,830 552 691
18 707 424 440 85 120 95 195 1,560 3,530| 1,960 522 758
19 700 428 T3] 90 100 80 188} 2,300 3,360 1,980 505 172
20 71t 424 375 80 100 75 198 I‘,’Q‘é'o‘ 3,240] 1,930 505 758
21 T41 414 331 75 110 70 231} 1,920( 3,150 1,830 522 765
22 783 410 300 85 105 80 306) 1,900] 3,180} 1,760 528 820
23 924 392 279 100 80 45 287 1,820 3,390 1,590 516 852
24 1,080 392 258 120 70 25 252| *1,980 3,670 1,480 505 860
28 1,170 396 221 140 70 35 221 2,020| 4,530( 1,370 494 frry
26 1,180 406 190 140 65 g0 228 1,900 4,560 1,270 484 836
27 1,170 401 160 125 55 125 208] 1,170 , 1,170 468 788
28 1,120 392 125 125 50 160 214 1,610| 4,040} 1,100 447 750
29 1,010 388 95 135 - 210 241 1,570 3,850} 1,010 427 720
30 924 365, 89 150 - 220 252 1,820 *3,410 923 417 *898
31 8574 - il 100 170 - 5] - 2,080(- -- - 836 | %398 --
Totall 30,464| 14,198 8,098| 3,645| 3,060| 2,655 6,458 ) 35,359) 97,500} 48,999| 17,600 | 17,068
Mean 983 473 261 118 10! 86 215| 1,141| 3,250 1,581 568 569
Ac-fYj 60,420| 28,160( 16,060| 7,230 6,070| 5,270| 12,810 70,130 193,400 | 97,190 | 34,910 33,850
Calendar year 1954: Max 5,730 Min 30 Mean 1,072 Ac-ft 776,300
Water year 1954-55: Max 4,560 Min 285 Mean 781 Ac-ft 565,500

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by 1ce Nov. 30 to Dec. 18, Dec. 26 to Apr. 14 (wire-weight
gage 5 miles downstream at winter section read daily during perlod Dec. 29 to Apr. 16).
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Otter Tail River near Detroit Lakes, Minn.

Location.--Lat 46°50', long 95°42', in sec. 23, T. 139 N., R. 40 W., on right bank 10 't
Upstream from highway bridge, 5 mlles downstream from Height of Land Lake, and 7 miles
east of clty of Detroit lakes.

Drainage area.--270 sq mi,

Records available.-~-March 1937 to September 1955.

Gage.--Water-stage recorder and concrete control. Datum of gage 1s 1,409.49 ft above mean
gsea level, datum of 1929.

Average discharge.--18 years, 54.4 cfs (39,380 acre-ft per year).

Extremes.--Maximum discharge during year, 198 cfs Aug. 3 (gage height, 4.28 ft); minimum,
7.1 cfs Oct. 1 (gage helght, 2.79 ft).
1937-55: Maximum discharge, 371 c¢fs June 26, 1943 (gage height, 4.78 ft, from graph
based on partial record); maximum gage height, 6.96 ft Jan. 27, 1950 (backwater from
ice); minimum daily discharge, 0.1 cfs Mar. 23, 1940.

Remarks .--Records good except those for periods of ice effect or no gage-helght record,
which are fair. Flow partly regulated by dams of Minnesota Department of Conservation
on several lakes above statlon.

Rating tables, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per gecond)

Oct. 1 to Apr. 6 Apr. 7 to Sept. 30

2.8 4.3 3.4 35

3.0 11 3.6 62

3.2 21 3.9 113

3.4 38 4.3 201

3.7 83 -

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 4.6 14 14 11 12 25 45 70 *75 47 80 119
2 End 13 14f 1T 1z 25 Y 75 75 53 150 113
3 5.8 15 14 11 13 25 50 *73 73 75 183 109
s 6.4 15 14 11 13 25 52 65 72 113 169 106
5 6.7 15 14 11 13 24 54 72 72 108 167 102
6 7.7 15 15 11 13 24 58 75 72 97 169 99
7 8.1 15 T5 10 13 23 58 75 70 93 172 95
8 8.5 14 15 10 14 23 *58 80 70 93 176 93
9 8.8 14 15 10 14 23 58 85 80 90 181 92
10 12 14 15 10 14 23 56 86 80 88 183 86
11 12 14 15 10 14 23 56 86 80 88 186 83
12 16 14 15 9.8 14 23 54 88 78 90 188 80
13 16 14 15 3.8 14 23 54 88 73 97 78
14 17 13 *15 9.8 15 23 53 88 72 93 186 75
15 17 13 15 9.8 15 22 53 88 70 92 183 75
16 17 *13 15 9.8 16 22 50 92 68 92 178 76
17 17 13 15 9.9 17 *22 50 30 65 90 176 *76
18 17 13 15|  *9.9 18 22 54 85 73 88 169 75
19 *17 12 15 9.9 19 22 56 85 76 86 167 73
20 17 12 15 9.9 20 22 52 83 73 85 165 75
21 17 12 15 10 21 22 46 80 70 86 161 80
22 17 13 15 10 22 *22 52 78 67 85 156 80
23 16 13 14 10 *22 23 54 76 65 81 154 80
24 17 13 14 10 23 23 54 73 64 80 150 76
25 17 12 13 10 23 24 53 72 62 75 *148 75
26 18 11 13 10 24 25 53 73 60 *72 148 75
27 13| 12 10 7| 26 54 80 58 72 144 78
28 17 14 12 10 24 28 58 81 *54 70 139 75
29 17 14 12 10 - 31 60 80 52 68 133 73
30 16 14 12 10 37 62 75 50 70 127 72
31 16 [------ 11 11 41f - ---== 72{----=+ 72 123| ---- =~
Total] 422.8 404 438| 315.6 476 766] 1,614| 2,469] 2,069| 2,589| 4,999| 2,544
Mean 13.6 13,5 14.1 10.2 17.0 24.7 53.8 79.6 £9.0 83.5 161 84.8
Ac-£Y 839 801 869 626 944 1,52 3,200{ 4,900 4,100| 5,140| 9,920{ 5,050
Calendar year 1954: Max 193 Min 3.1 Mean 52.5 Ac-ft 38,040
Water year 1954-55: Max 188 Min 4.6 Mean 52.3 Ac-ft 37,910

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 2, Nov. 26 to Apr. 6 {no gage-height record
Jan, 8-17).
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Pelican River near Fergus Falls, Minn.

Location.--Iat 46°20110", long 96°07100", in NE: sec. 17, T. 133 N., R. 43 W., on right
ownstream wing wall of bridge on U. S. Highway 52, 3 mlles northwest of Fergus Falls
and 73 miles upstream from mouth.

Drainage area.--482 sq mi.
Records avallable.--June 1909 to December 1912, July 1942 to September 1955.

Gage.--Staff gage read once or twice dailg‘ Altitude of gage 1s 1,185 ft (from topo-
graphic map). June 19, 1909, to Dec. 31, 1912, staff gage at site 1 mile downstream
at different datum.

Average discharge.--15 years (1910-12, 1942-55), 70.1 cfs (50,750 acre-ft per year).

Extremes.--Maximum discharge during year, 250 cfs Apr. 4; maximum gage height observed,
440 £t Mar. 10 (backwater from ice); minimum daily discharge, 19 cfs for many days;
minimum gage height observed, 1.46 ft, Nov. 17-21.

1909-12, 1942-55: Maximum discharge observed, 756 cfs Mar. 29, 1943 (gage height,
5.53 ft); maximum gage height observed, 5.60 £t Mar. 28, 1950 (backwater from ice}; no
flow for many days in 1946, 1949, 1950.

Remarks .--Records good except those for perlods of ice effect or backwater from aquatic
vegetation, which are fair. Flow affected by storage in lakes above station.

Revisions.--WSP 955: Drainage area.

Discharge, in cuble feet per second, water year October 1954 to September 1955

Day | Oct. Nov, Dec. Jan. Feb. Mar, Apr, May June July Aug, Sept.
1 39 47 26 19 20 26 83 103 73 67 101 118
z 38 4% 25 19 20 26 169 701 *80 77 97 T8
3 39 42 24 19 21 26 141 95 76 142 98 118
4 38 39 24 19 21 26 220 *95 78 177 98 116
5 37 34 23 19 21 26 89 78 100 113
6 35 31 22 20 21 26 118 88 76 164 113 111
7 35 29 22 21 26 *111 88 87 151 118 108
8 34 29 21 20 21 26 109 89 88 141 121 106
9 33 29 21 20 21 27 105 92 111 132 126 103
10 31 20 20 22 28 103 89 113 121 132 101
11 35 31 19 20 22 28 100 89 103 125 132 101
12 38 30 20 22 29 98 87 98 121 128 98
13 36 29 19 20 23 29 98 87 91 126 132 97
14 44 29 20 20 23 29 95 87 85 126 126 95
15 45 28 *20 20 24 29 95 88 80 125 125
16 43 *28 20 20 24 30 95 88 72 125 121 95
17 42 26 20 20 24 30 92 89 77 120 111 *95
18 41 20 20 24 30 92 94 109 120 111 97
19 *4] 26 20 #20 24 30 92 89 125 120 106 97
20 39 26 19 20 24 31 95 84 13 116 106 100
21 40, 26 20| 20] 24 32 95 78 98 121 108 103
2z 40 27 20 20 24 33 97 76 89 120 108 103
23 40 27 20 20| #25 #36 97 76 77 120 106 105
24 37 28 20 20 37 94 76 76 120 108 106
(34 37| 28 20 20 25 38 92 76 73 114 *111 106
26 39| 28 20 20 25 39 92 74 71 *111 113 108
27 38 28 19| 20 25 40| 92 87 68 111 135 109
28 39 28 19 20| 25| 41 105 97 *66 108 113
29 37 28 19 20 - 42 111 89 %7 108 125 114
30 37 2g 19 20| 50 108 a1 68 106 121 114
31 39) =-==== 19 20, 65| ~==== 72{ -==--- 103 121 ------
Total] 1,191 910 639) 615 641/ 1,011 3,223 2,693 2,566 3,809 3,589 3,163
Mean 38.4 30.3  20.6 19.8 22.9 32.6 107 86.9 85.5 123 116 105
Ae-ff  2,360| 1,800 1,270 1,22 1,270, 2,010 6,390 5,340| 5,090| 7,560 7,120 6,270
Calendar year 1954: Max 212 Min 13 Mean 85.6 Ac-ft 61,980
Water year 1954-55: Max 220 Min 19 Mean 65.9 Ac-f't 47,700

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 1, Nov. 26 to Apr. 4. Backwater from vegeta-
tion Oct. 1-27, May 29 to Sept. 30.
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Melissa Lake near Shoreham, Minn.

Location.--Lat 46°43'25", long 95°54'50", in sec. 31, T. 138 N., R. 41 W., on right abut-
ment of concrete dam at outlet, at Buck's Mill, 3 miles south of Shoreham.

Records available.--April 1937 to September 1955 (fragmentary).

Gage.--SEaFT gage read about 3 times weekly, except for 1 reading only at the end of the
fionth for December, January, and February.

Extremes.--i?B?ISS:l gaximum gage height observed, 10.68 ft May 19, 1950; minimum observed.

24 £t May 14, 1937.

Remarks.--Lake level artificially regulated by special type dam (ldentification number
9-18) with eight 5-foot bays, permitting a 9-foot control. Datum of gage is at top of
concrete sill of dam.

Gage height, in feet, October 1954 to September 1955
Oct. 30.......9,48 Jan., 31,......9.26 Apr. 30,......9.52 July 3l.......9.61

Nov. 30. ..9.29 Feb., 28,. 9.28 May 31.. 9.42 Aug. 31.. ..9.68
Dec. 31,......9.,20 Mar. 31,,.....9,48 June 30.......9.26 Sept.30.......9.41

Otter Tall River below Orwell Dam, near Fergus Falls, Minn.

Locaticn.--Lat 46°12'35", long 96°11'05", in NEL sec. 84, T. 132 N., R, 44 W., on left
ank 0.7 mile downstream from Orwell Dam, 6.1 miles downstream from Dayton Hollow Dam,
8 miles southwest of Fergus Falls, and 11.1 miles downstream from Pellcan River.

Dralnage area.--1,830 sq ml, approximately.
ecords available.--October 1930 to September 1955. Prior to October 1952, published as
er Ta ver below Pelican Rilver, near Fergus Falls.

Gage .--Water-stage recorder. Datum of gage is 1,029.65 ft above mean sea level, adjust-
ment of 1912 {levels by Corps of Englneers). oOct. 11, 1930, to Nov. 17, 1933, at same
site at datum 2.00 ft higher. Nov. 18, 1933, to Mar. 21, 1953, at site 6.1 miles up-
stream at datum 40.30 ft higher.

Average discharge.--23 gears (1231-32, 1933-55), 255 cfs %184,600 acre~-f't per year).

Extremes.--Maximum discharge during year, 730 cfs Aug. 6 (gage helght, 3.53 ft); minimum,
82 cfs Oct. 21-28 (gage height, 2.30 ft).

1930-55: Maximum discharge, 1,710 cfs June 17, 1953 (gage helght, 5.60 ft, back-
water from aquatic vegetation); minimum, 1.0 cfs May 2, 1934, Sept. 30, 1935; minimum
daily, 1.6 cf's Feb. 7, 1937.

Remarks.--Records good. Flow regulated by Orwell Reservoir (capacity, 28,400 acre-ft)

eginning Mar. 21, 1953, and powerplants upstream.

Revisions (water years).--WSP 785: 1934(M). WSP 1208: 1947(M).

Rating tables, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per szecond)
(Shifting-control method used Sept. 16-30)

Oct. 1 to Jan. 25 . Jan. 26 to Sept. 30
2.2 55 2,7 235 2.4 138 3.0 410
2.4 112 3.0 390 2, 249 4.0 1,040
Discharge, in cubie feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb, Mar, Apr, May June July Aug. Sept.
1 176 118 147 226 5190 b200 464 508 241 452 339 374
2 3% hrys I5T 226 190 200 312 548 *241 440 416 )
3 136 147 151 250 b190 1180 339 518 237 440 506| 482
4 136 144 151 265 b190 bIBZ|  *404 *548 237 446 620 488
5 136 147 151 Z65| b190 183 404 542 241 494 686 518
[3 136 147 151 260 5190 1186 422 488 237 602 692 590
7 140 147 193 260 190 b186 #470 464 237 650 [:i:0) 838
8 140 144 230 255 186 186 482 464 237 656 596 662
9 140 147 30| 255 blg2 193 e 464 237 650 470 584
10 140 147 230 255 bv185 210 416 434 228 650 434 446
11 136 147 230 250 182 b300 386 428 224 542 440 440
1z 133 147 230 250 178 b350 374 434 b1y 500 440 482
13 133 147 230 250 78 334 380 446 249 500 440 482
14 136 147 226 245 186 322 380 458 272 500 446 488
15 136 147 *226 240 197 312 380 470 267 500 446 488
16 136 147 230 240 197 1310 380 470 267 500 398 494
17 138 *147 230 235 197 *204 380 446 272 500 317 *500
18 133 147 228 230 197 210 380 334 290 506 295 500
19 *119 147 226 *230 197 b225 386 272 250 518 317 500
20 106 147 226 230 197 240 392 245 306 470 368 476
2l 88 147 230 230 197 5220 392 186 374 440 368 470
22 82 147 226 230 197 220 410 186 452 440 368 482
23 14 151 226 230| *b1SO 220 446 186 470 440 416 494
24 82 147 226 193 b190 1230 240 186 70 440 440 494
2T 82 147 228 193 1190 240 440 182 470 339 440 494
26 82 151 226 bl90 bl0 208 440 182 464 300 *440 494
27 82 7 226 vIIC| -b190 208 440 178 464 *306 542 494
28 85 147 226 5190 bvle2 208 446 171 *464 308 620 512
29 85 147 226 5150 - 208 446 171 464 312 560 530
30 85 147 226 b190 o 272 458 164 452 312 488 512
31 a5 226 b180 - 494 - Z08(- - - 312 410| "~
Total 3,640 ¢,381| 6,565| 7,133 5,325| 7,441 12,311| 11,009 | 9,578 14,463 | 14,438 | 15,054
Mean 117 146 21 230 190 240 410 355 319 467 466 502
Ac-fY 7,220| 8,690f 13,000 14,150| 10,560 14,760 | 24,420 21,840 | 19,000 | 28,690 | 28,640 | 29,860
Calendar year 1954: Max 1,160 Min 79 Mean 415 Ac-ft 300,700
Water year 1954-55: Max 692 Min g2 Mean 305 Ac~-ft 220,800

* Discharge measurement made on this day. b Stage-discharge relation affected by ice.
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Mustinka ditch above West Branch Mustinka River, near Charlesville, Minn.

Locatlon.--Lat 45°53'25", long 96°21130", 1n SWiSWi sec. 17, T. 128 N., R. 45 W., near
TIghT bank on upstream side of highway bridge, 0.2 mile upstream from West Branch
Mustinka River, 6 miles southwest of Charlesville, and 7.8 miles northeast of Wheaton.

Records available,-~-April 1943 to September 1955 (some winter records incomplete), dis-
continued, Prior to October 1949, published as "above Twelve Mile Creek, near
Charlesville."

Gage.--Staff gage read twice daily. Datum of gage 1s 990.00 ft above mean sea level, ad-
ustment of 1912 (levels by Corps of Engineers). Prior to May 11, 1948, reference
mark at same site referred to same datum.

Average discharge.--10 years (1943-45, 1947-55), 15.8 cfs (11,440 acre-ft per year).

Extremes.--Maximum discharge during year, 162 cfs July 13 (gage height, 2.17 ft, from
Zraph based on gage readings); maximum gage height, 5.42 ft Mar. 31 (backwater from
ice); no flow for many days.

1943-55; Maximum discgarge, 1,550 efs Apr. 9, 1952 (gage helght, 14.19 ft), from
rating curve extended above 320 cfs on basis of slope-area determination of peak
flow; no flow for several months each year.

Remarks.--Records poor. Slight regulation on some days from dam east of Norcross. At

very high stages flow bypaases the statlon via Flvemile Creek basin which crosses
Mustinka ditch 0.4 mile above station.

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec. Jan, Feb, Mar, Apr, May June July Aug,. Sept.
1 2.4 3.3 1.3 0.2 0 73 6.1 0.4 9.5 2.2 1.1
2 2.2 2.9 1.3 -3 3| T 5.5 71 8.8 1.7 .
3 1.8 2.4 1.5 .1 0 51 4.3 27 8.8 1.5 .9
4 1.6 3.3 1.7 .1 0 28 3.8 26 9.0 1.3 .8
5 1.6 3.8 1.8 0 0| *21 *3.8 10 9.5 1.3 .6
[ 1.7 3.4 .8 [ [4 35 3.8 11 11 3.1 .6
7 1.7 2.4 .5 0 ) 25 4.0 13 20 5.8 .5
8 2.4 2.2 .4 0 0 15 4.0 9.0 40 T3 .5
9 3.1 2.2 ‘4 0 4 13 3.8 6.0 20 3.4 .5
10 1.7 2.9 .6 (] [} 8.6 3.4 5.5 18 3.4 .5
11 1.7 2.6 .9 5} [ 18 3.2 5.3 18 3.2 4
12 1.7 4.3 .8 [ 0 15 3.2 5.0 71 2.9 .4
13 1.6 T .6 [¢] 0 11 3.0 4.7) 154 2.7 .2
14 1.1 1.8 4 0 0 8.9 2.7 4.5( 127 2.2 .2
15 .9 1.1 .7 (] 0 7.4 2.5 4.4 103 1.8 .2
16 .9 2.1 *1.0 5} *0 3.8 2.3 5.5 54 1.5 1
17 .8 *1.3 -8 [ [ 1.6 2.1 8.0 16 1.3 .1
18 .8 1.2 .7 4] 0 T 1.8 15 11 1.0 1
19 .7 1.6 .6 o 0 5.6 1.6 22 8.1 .8 .1
20 15 2.3 .5 [¢] 0 5.2 1.4 30 6.4 .6 o]

21 *3.1 3.4 .5 *0 0 3.2 1.3 32 6.4 -5 [

22 2.9 4.2 .5 0 [ 2.8 9] I 5.8 5 0

23 1.8 3.4 .5 [} 0 2.7 .9 26 4.2 .8 0

24 1.5 2.3 4 0 *0 3.0 .9 19 3.9 1.0 0

2% 1.8 1.1 4 0 0 3.6 .9 12 3.4 1.2 (]

26 2.4 1.6 4 0 0 4.0 2.4 7.0 3.2 *2.0 [}

27 3.1 3.0 .3 0 0 5.4 5.2 9.0 *3,2 1.6 [

28 3.3 2.0 .3 o [ 5.9 2.7 14 3.4 1.6 0

29 2.0 1.8 .2 ) - 0 7.1 1,7 *12 3.1 1.6 [

30 3.1 1.6 B o - 0 6.4 1.1 11 2.5 1.4 4]

31 3.81" .2 ] 40| ----- - R 2.3 1.2(-- -
Total]l 60.7 74.6 21.2 0.5 o 40| 466.3 84.9| 392.4| 761.5 59.7 8.7
Moan|{  1.96 2.49 0.68 0.02 0 1.29 15.5 2.74 13.1 24.6 1.93| 0.29
Ao~ 120 148 42 1.0 2 79 925 168 778 | 1,510 118 17
Calendar year 1954: Max 256 Min © Mean 8,19 Ae-ft 5,930

Water year 1954-55: Max 154 Min o Mean 5.40 Ac~ft 3,910

* Discharge measurement or observatlion of no flow made on this day.

** Fleld estimate made on this day.

Note.--Stage-discharge relation affected by ice Nov. 26 to Mar. 31. No gage height record June 5-
28, June 30 to July 10, Sept. 18-30; discharge estimated on basis of weather records and records for
other nearby stations.
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Mustinka ditch below West Branch Mustinka Rlver, near Charlesville, Minn.

Location.--Lat 45°53'20", long 96°21'45", in SE&SEL sec. 18, T. 128 N., R. 45 W., on right
ank 100 ft downstream from inlet structure to West Branch Mustinka River, 6 miles
southwest of Charlesville, and 7.7 miles northeast of Wheaton. Prior to July 11, 1955.
at site on West Branch Mustinka River 40 ft downstream from inlet to Mustinka ditch.

Records available.--April 1943 to September 1955 (discontinued). Prior to October 1949,
published as "below Twelve Mile Creek, near Charlesville.”

Gage.--Staff gage read twice daily. Datum of gage is 987.00 ft above mean sea level, ad-
Justment of 1912 (levels by Corps of Engineers). Prior to May 11, 1948, reference mark,
and May 11, 1948, to July 10, 1955, staff gage, at site on West branch Mustinka River
40 ft downstream from inlet to Mustinka ditch, at datum 3.00 ft higher.

Average discharge.--12 years, 8.60 cfs (6,230 acre-ft per year).

Extremes.--Maximum discharge during year, 318 cfs July 13 (gage height, 5.12 ft); maximum
gage height, 4.28 ft Mar. 16 (datum then in use, backwater from icei; no flow for sev-
eral months.

1943-55: Maximum discharge, 997 cfs Apr. 9, 1952, from rating curve extended above
270 cfs {gage height, 13.73 ft, from flood_markj; no flow for several months each year.

Remarks.--Records poor. Flow is diverted to Mustinka ditch at medium and high stages,
to relieve flood conditions in West Branch Mustinka River basin. Dredging of Mustinka
ditch passed inlet from West Branch Mustinka River May 25, 1955, and thereafter all flow
diverted into Mustinka dltch except that at medium and high stages which is partially
diverted into West Branch.

Rating table, water year 1954-55, except period of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

Oct. 1 to May 24 May 25 to Sept. 30

2.5 0 3.0 2.8 1.2 0 1.8 9.8 3.5 105

2.6 .2 3.2 4.7 1.3 .1 2.0 16 4.0 156

2.7 .5 3,6 10.8 1.4 .9 2.2 23 5.0 298

2.8 1.0 4,0 19.2 1.5 2.5 2.4 32

2.9 1.7 1.6 4.8 3.0 86

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 0 5.9 o 1.0 14 4.6 1.1
z o2 3.6 [ *5.5 14 4.1 Bl
3 o 5.8 [ 35 14 3.2 .9
4 [ 0 0 33 14 2,6 .9
5 0 *T 0 14 18 2.5 .8
] [ 0 o 18 27 4.4 .6
7 [ [ 0 18 45 9.0 .6
8 0 [¢] 0 16 70 8.2 .4
9 0 [4 0 13 40 7.1 .3
10 [ [¢] o i1 22 6.8 .2
11 0 [} 0 10 26 6.6 .3
12 0 [ 0 9.3 158 6.1 .4
13 o [} [} 9.0| 296 5.8 .2
14 0 0 [ 8.5 736 5.4 .2
15 0 [ 0 8.0 145 4.8 .2
16 (*) 4.2 [ 0 15 96 4.1 .2
17 (*) *#13 0 [ 22 60 3.6 .2
18 8.8 0 o 30 43 2.8 *2
19 4.6 (] 0 38 31 2.5 .2
20 2.8 [¢] [ 42 24 2.5 .2
21 (*) (*) 0 [} 0 45 22 2.2 .2
22 0 [ 0 0 20 1.4 .1
23 0 0 0 35 18 z0 I
24 *0 0 0 30 15 2.2 .2
pis 0 [ 1.0 22 11 2.5 .2
26 0 0 3.0 12 9.3 *2.8 .2
27 0 0 7.0 17 *7,6 2,5 .2
28 0 ] 5.0 19 7.1 2.5 .2
29 - [ [4 3.5 17 6.8 2.3 .2
30 - 0 [ 2.2 15 6.6 2.0 4
31 1.0{ o 1.4|- 5.8 1.5|-"
Total [ 0 0 0 [ 34,2 13,3 23.1| 607.3(1,522,2| 120.4 11.0
Mean 0 0 [} 0 [ 1.10 0.44 0.75 20.2 49.1 3.88 0.37
Ac~1' [¢] 0 [¢] 0 [ 68 26 46| 1,200| 3,020 239 22
Calendar year 1954: Max 178 Min © Mean 1.18 Ac-ft 857.0
Water year 1954-55: Max 296 Min O Mean 6.38 Ac-ft 4,620

* Discharge measurement or observation of no flow made on this day.
Note.--No gage-height record Mar, 23, May 25 to July 10; discharge estimated on basis of 1 dis-
charge measurement, weather records, and records for nearby stations.
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West Branch Mustinka River below Mustinka ditch, near Charlesville, Minn.

Location.--Lat 45°53'20", long 96°21'45", in SESEL sec. 18, T. 128 N., R. 45 W., on left
ank 150 ft downstream from inlet from Mustinka ditch, 17 miles upstream from mouth,
6 miles southwest of Charlesville, and 7.7 miles northeast of Wheaton. Prior to July 11,
1955, at site 110 ft upstream.

Records available.--April 1943 to September 1955 {discontinued). Prior to October 1949,
pUu shed as Twelve Mile Creek below Mustinka ditch, near Charlesville.

Gage.--Staff gage read twice daily. Datum of gage is 990,00 ft above mean sea level, ad-
Justment of 1912 (levels by Corps of Engineers). Prior to May 11, 1948, reference
mark, and May 11, 1948, to July 10, 1955, staff gage, at site 110 ft upstream at same
datum.

Average discharge.--10 years (1943-45, 1947-55), 49.4 cfs (35,760 acre-ft per year).

Extremes.--Maximum discharge during year, 178 cfs Apr. 1; maximum gage height, 4.28 ft
ar. 16 (from floodmarks, backwater from ice); no flow for many days.
1943-55: Maximum discharge, 13,700 cfs Apr. 9, 1952 {gage height, 13.73 ft, from
floodmarks), from rating curve extended above 1,200 cfs on basis of slope-area deter-
mination of peak flow; no flow most winters.

Remarks.--Records poor. Flow diverted to Mustinka ditch at medium and high stages to
relleve flood conditions in West Branch Mustinka River basin. Diverted flow discharged
into Mustinka River 6.4 miles upstream from gaging station on Mustinka River above
Wheaton. Dredging of Mustinka ditch passed inlet from West Branch Mustinka River
May 25, 1955, and thereafter all flow diverted into Mustinka ditch except that at
medium and high stages which is partially diverted into West Branch.

Revisions (water years).--WSP 1055: 1945.

Rating table, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

0.0 0.8 1.0 22
<1 1.9 1.5 38
.2 3.3 2.0 55
.3 5.0 3.0 121
.4 7.1 4.0 220
.7 14
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct Nov. Dec. Jan., Feb. Mar, Apr. May June July Aug, Sept.
1 3.0 4.0 1.5 0.2 0 147 7.6 0
2 2.7 3.2 1.5 .z [ 130 7.1 [
3 2.6 3.3 1.7 .2 [ 132 6.6 o
4 2.4 4,1 1.9 -1 0 70 5.6 0
5 2.4 4.8 2.2 1 0 *48 *4,8 0
6 2.7 4.5 1.7 .1 0 44 5.4 0
7 2.7 3.3 1.3 0 ) 38 4.8 3.0
8 3.3 3.0 .9 [} 0 30 5.0 8.0
9 3.5 3.0 .8 0 0 24 4.6 2.0
10 3.2 5.2 1.2 o} 0 19 4.3 o
11 2,1 3.0 1.3 0o 0 17 3.8 2.0
12 2.4 3.8 1.1 [ (o] 17 3.5 37
13 2.8 6.2 .9 0 .1 16 3.0 46
14 2,0 3 W7 0 .3 14 2.3 37
15 1.9 1.7 9 o] .5 13 2,0 24
16 1.9 2.4 *1.0 o] 6.5 8.5 1.9 10
17 1.9 *1.9 1.0 g *8.,2 5.8 1.8 .3
18 1.7 1.7 .8 0 22 8.1 1.4 [
19 1.6 1.7 7 [¢] 30 9.5 1.1 [}
20 2.3 1.9 .6 [¢] 26 8.8 .9 0
2l *3.8 2.1 .5 *Q 19 7.1 .8 v
22 3.5 2.7 .5 [} 14 6.6 .8 (o]
23 3.3 2.7 .5 [} 11 6.2 .8 o
24 3.0 2.6 .5 0 (*)| *10 5.8 .6 0
28 2.8 2.0 .5 o 9.5 6.4 .2 [o]
26 3.8 2.2 e 0 9.5 5.2 0 0 (*)
27 6.4 3.0 .4 0 9.3 4.6 0 *0
28 5.2 1.9 .3 0 8.5 :n:) o o]
29 4.6 1.8 .3 0 - 8.0 9.3 0 (*) ]
30 6.2 1.6 .3 [} - 9.0 7.8 [ 0
31 6.2/ T .2 0 0 | oo o |--- o -
Tota 87.5 87.6 28.1 0.9 0| 271.4] 865.6 80.5 0| 169.3 [o} [o}
Mecan 3.15 2.92 0.91 0.03 [} 8.75 28.9 2.60 o) S.46 o} [o]
Ac-f'Y] 193 174 1.8 (o] 538 1,720 160 4] 336 4] [}
Calendar year 1954: Max 717 Min © Mean 17.5 Ac-ft 12,640
Water year 1954-55: Max 147 Min © Mean 4.39 Ac-ft 3,180

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Nov. 26 to Apr. 1.
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Mustinka River above Wheaton, Minn.

Location,--Lat 45°49'15", long 96°29'25", on line between secs. 7 and 8, T.127 N.,R.46W.,
near left bank on upstream side of bridge on U. S. Highway 75, 1 mile upstream from
Chicago, Milwaukee, St. Paul and Pacific Rallroad bridge, 1.2 miles north of railroad
depot in Wheaton, and 8 miles upstream from mouth.

Drainage area.--834 sq mi.

Records avallable,--June to November 1916, March to September 1917, June 1919 to September
1924, March 1931 to September 1955.

Gage.~-Wire-weight gage read once or twice daily. Datum of gage is 973.30 ft above mean
sea level, datum of 1929 glevels by Minneseta Highway Department). June to November
1916 staff gage at site 35 miles downstream at different datum. March 1917 to September
1924 chain gage at site 100 ft upstream from present site at different datum. March
1931 to Oct. 30, 1945, chain gage, Oct. 81, 1945, to Oct. 21, 1946, temporary staff gage
and reference polnt in vicinity of present gage, and Oct. 22, 1946, to June 30, 1954,
wire-weight gage at present site at datum 4.00 ft higher,

Average discharge.--23 years (1920-24, 1933-36, 1939-55), 50.5 cfs (36,560 acre-ft per year).

Extremes.--Maximum discharge during year, 484 cfs July 13 (gage height, 5.58 ft, frem graph
based on gage readings)}; no flow for many days.
1917, 1919-24, 1931-55: Maximum discharge, 7,320 cfs Apr. 10, 1952 (gage height,
16.56 ft, from graph based on gage readings); no flow during many periods.
Flood in late March or early April 1916, reached a stage of 17.4 £t at datum then in
use (discharge, 2,980 cfs).

Remarks.--Records poor. Some water diverted to Rabbit Creek basin about 10 miles upstream
during periods of high flow,

Revisions (water years).--WSP 875: 1935. WSP 895: Dralnage area.

Rating tables, water year 1954-55, except period of ice effect (gage
helght, in feet, and discharge, in cublc feet per second)
(Shifting-control method used May 6-23, 27-31, June 3-8)

Oct., 1 to Mar, 31 Apr. 1 to Sept., 30
1.9 o 1.5 o] 2.3 11
2.0 1.4 1.6 .2 2.5 26
2.1 6.1 1.8 1.0 3.0 75
2.3 19 2.0 2.7 4.0 202
2.7 51 2.2 6.6 5.5 466
3.0 78

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 2,9 5.2 2.0 0.2 o 424 8.0 2.4 6.6 4.4 1.3
2 2.5 3.5 1.8 .z [ izz §.5 9.6 4.0 3.9 1.1
3 2.1 3.8 1.9 .2 0 206 5.1 *12 4.0 5.1 1.9
4 2.5 4.3 2.0 .2 [ 119 4.6 43 4.0 3.6 0.8
5 1.8 4.8 2.2 .1 4 *80 *4.2 22 3.9 3.0 .6
[ 2.1 4.5 1.8 .1 0 60 *4.2 14 5.1 13 4
7 2.9 3.7 1.4 .1 [ 51 4.2 15 20 8.2 7
8 2.5 3.4 1.1 .1 [ 55 4.2 17 29 5.6 .5
9 3.1 3.2 .8 o 0 34 4.4 14 37 7.4 .6
10 3.5 3.3 7 0 0 30 4.4 6.4 49 6.1 .5
1 3.4 3.3 .9 0 o 28 4.4 5.6 69 4.8 4
12 2.5 3.3 1.0 0 o 23 4.2 5.1 108 4.2 3
13 2.6 5.0 .7 0 o 24 4.0 4.8 458 3.7 .2
14 2.7 7.9 .5 -0 [ 24 3.9 3.7 210 3.1 .2
15 2.2 7.5 4 0 [ 18 3.7 3,9| 267 2.6 .2
16 2.1 2.5 *.4 ] *0 17 3.2 4.6 169 2.5 .3
17 2.0 *3.3 .5 0 0 16 2.7 5.8 126 2.2 .2
18 2.0 2.7 .5 0 .5 14 2.6 5.6 84 2.4 *.2
19 3 2.5 4 0 10 4.2 2.5 62 60 2.1 .2
20 *.2 2.5 4 *0 49 2.5 65 39 2.4 21
21 2.0 3.2 4 [} S5 54 2.5 66 42 2.2 2.7
22 3.5 3.8 4 [ 40 11 2.4! 87 25 2.0 .3
23 3.3 3.8 4 0 *30 2.8 1.5/ 31 21 1.9 .3
24 3.1 3.7 .4 [¢] (*) 27 5.1 1.6 17 18 2.5 3
3 3.0 3.3 .3 0 25 10 1.3 9.1 14 2.7 .2
26 2.8 2.9 .3 0 25 9.6 1.3 7.4 6.4 1.5 .3
27 2.7 2.5 .3 0 25 9.4 2.6 5.8 6.1 *1.9 .3
28 6.0 2.3 .3 0 25 10 3.4 9.1 *6,1 2.7 .3
29 5.2 2.2 .3 0 - 24 10 3.2 *10 10 3.6 1.1
30 4.5 2.1 .3 0 --- 35 9.1 2.6 6.4 20 2.7 .6
31 s.0l- -7 2 0 ---| 48 seee- 2.4)---- - 10 1.4)-- -
Total] 88,0 106.1 25.0 1.2 517.5/1,829.2| 108.3| 550.3|2,131.2| 115.4 17.1
Mean 2.84 3.54 0.81 0.04 0 16.7 61. 3.49 18.3 68.7 3.72 0.57
fe-fY] 175 210 50 2.4 1,030| 3,630 215| 1,090 4,230 229 34
Calendar year 1954: Max 391 Min O Mean 17.1 Ac-ft 12,390

Water year 1954-55: Max 458 Min © Mean 14.8 Ac-ft 10,900

* Discharge measurement or observation of no flow made on this day.

Note.--Doubtful or no gage-helight record Oct. 9 to Dec., 11, Apr. 27 to May 4; discharge estimated
on basis of 3 discharge measurements, weather records, and records for Mustinka ditch above West
Branch Mustinka River. Stage-discharge relation affected by ice Dec. 12 to Mar. 30 (doubtful oF no
gage-height record Dec. 12-16, Jan. 20 to Mar, 15, Mar. 17-20; discharge estimated on basis of 3
discharge measurements or observations of no flow, weather records, and records for Mustinka ditch
above West Branch Mustinka River),
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Bols de Sioux River near White Rock, S. Dak.

Location.--Lat 45°51'45", long 96°34'25", in SWiSW: sec. 27, T. 128 N., R. 47 W., on left
ank just downstream from Big Slough outlet, 300 ft downstream from White Rock Dam,
4 miles south of White Rock, and 5 miles northwest of Wheaton, Minn.

Drailnage area.--1,160 sq mi, approximately.
Records available.--October 1941 to September 1955.

Gage .--Water-stage recorder. Datum of gage 1s 959.89 ft above mean sea level, adjustment
oi‘dlglg (levels by Corps of Engineers). Prior to Jan. 14, 1943, staff gage at same site
and datum.

Average discharge.--14 years, 92.5 cfs (66,970 acre-ft per year).

Extremes.--Maximum discharge during year, 152 cfs July 11 (gage helght, 6.01 ft); no flow
or many days.
1941-55: Maximum discharge, 1,410 cfs June 3, 1952 {gage helght, 10.36 ft); no flow
at times in most years.

Remarks.--Records fair, Flow regulated by Lake Traverse-Bois de Sloux Flood Control and
ater Conservation Project (available capacity for flood control, 137,000 acre-ft).

~ Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
{Shifting-control method used Apr. 3-13, 20, 26, 27, 29, May 3, 4,
June 5 to Sept. 5)

2.8 0 3.5 27

2.9 0.4 4.0 60

3.0 1.9 4.5 105

3.1 5.3 5.0 164

3.3 16

Discharge, in cubic feet per second, water year October 1954 to September 1955
T

Day oct, Nov. Dec. Jan, Feb., Mar, Apr. May June July Aug. Sept.
1 2.4 0.7 0.4 0 11 1.7 1.7 1.0 8.2 1.9
e 2.2 .7 -z 3] 14 1.9 2.6 .8 7.2 7
3 2.2 .7 .3 o 17 12 *3.3 17T 6.2 1.8
4 1.9 1.7 .3 0 6.7 .3 3.0 1.0 5.8 1.3
5 1.9 .7 .3 0 6,7 *1.3 3.0 .8 5.8 1.1
6 1.9 .7 .2 0 7.2 1.5 4.4 .8 6.2 1.0
7 5.1 .7 .2 ] 5.3 1.9 4.4 6.7 7.2 .8
8 5 .7 .2 0 6.7 1.1 5.3 21 6.7 .7
9 1.5 .1 .1 0 4.4 1.7 5.3 16 6.2 .8
10 1.3 1.5 .1 o 4.4 1.3 5.3 12 6.2 .4
1 1.3 .7 .1 o 4.4 1.3 5.3 80 5.8 3
12 1.7 2.0 o] o] 3.0 1.1 4.8| 129 3,0 3
13 1.3 B [ 1.5 3.0 2.2 4.4 86 2.2 .8
14 1.3 .7 <] 3.5 2.6 1.7 4.0 51 2.2 .5
15 1.1 .6 o 8.0 2.6 1.7 3.6 28 2,2 5
16 1.0 .6 *0 *12 2.2 .8 3.0 16 2.2 .5
17 1.0 .6 0 14 2.4 .7 2.6 1 2,2 .5
18 .8 *7 [ 14 2.2 7 2.4 9.2 2.2 5
19 1.0 .7 [ 15 1.9 .7 2.6 8.2 1.9 .5
20 .7 .1 0 be) 38 7 2.6 1.7 .5 .5
2l *.7 .7 0 13 2.4 .7 2.2 6.7 1.9 .5
2z .7 .7 [ 5.0 1,7 .7 1.5 6.7 1.9 .5
23 .5 1.1 o *1.8 T .8 1.3 6.2 1.9 .5
24 3 1.7 0 (%) 1.7 1.7 .6 1.1 5.8 2.2 .5
2t .5 1.0 0 1.6 1.7 T 1.0 5.8 2.4 .5
26 .6 .8 4 1.7 5.6 .8 .7 5.8 2.2 .5
27 .7 7 ] i.8 4.8 1.0 N 5.3 *1,9 .6
28 .8 N 0 2.0 1.7 1.3 6| %48 1.9 .7
29 1.0 .6 [ - 3.0 4.3 1.3 #7 5.3 2.4 .8
0 .7 5 0 ST 5.0 6.0 .8 1.0[ 10 2.4 -8
51 .7 o o 8.0 - 0 11 1.90°°
Totall 40,5 25,4 2.6 o| 127.8| 177.3 51.4 84.4| 560.7| 114.5| 21.6
Mean| 31,31 0.85{ 0,08 o ol 4,12 5.91{ 1.,66| =2.81 18. 3.69| 0.72
Ae-£Y 80 50 5 o 253 352 102 167 1,110 227 43
Calendar year 1954: Max 27 Min O Mean 2,32 Ac-ft 1,680
Water year 1954-55: Max 129 Min O Mean 3.30 Ac-ft 2,390

* Discharge measurement or obeervation of no flow made on this day.
** Fleld estimate made on this day.
Note.--Stage-discharge relation affected by ice Nov. 29 to Apr. 2.
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Red River of the North at Wahpeton, N. Dak.

Location.~-Lat 46°15'55", long 96°35'40", in NE} sec. 8, T. 132 N., R, 47 W., on left bank
n Wanpeton, 800 ft downs\:ream from confluence of Bols de Sioux and Otter Tall Rivers
and at mile 548.6.

Drainage area.--4,010 sq ml, approximately.

Records available.--April 1942 to September 1955. Gage-height records collected in this
vicinity since 1916 are contained in reports of U. S. Weather Bureau.

Gage.--Water-stage recorder and woeden dam. Datum of gage 1s 942.97 ft above mean sea
evel, datum of 1929. Priler to Aug. 6, 1943, Weather Bureau staff gage 800 ft upstream,
converted to present datum. Aug, €, 1943 té Oct. 27, 1950, chain gage at present
slte and datum.

Average discharge.-~12 years (1943-55), 563 cfs (407,600 acre-ft per year).

Extremes.--Maximum discharge during year, 1,150 cfs Apr, 2 (gage helght, 6.99 ft, affected
137 Tce); minimum, 51 cfs Nov. 1 (gage heighb 2.50 ft).
1942-55:  Maximum discharge, 7,130 cfs Apr. 12, 1952 (gage helght, 14.99 ft); minimum
daily, 40 cfs Dec. 31, 1948, Jan. 1 194
Maximum stage known 17.0 £t in spring of 1897.

Remarks,--Records good. Flow regulated by several powerplants and numerous controlled
akes and ponds, of which Lake Traverse (the largest) has 137,000 acre-ft capaclty
available for flood centrol.

Rating table, water year 1954-55, except perlod of ice effect {gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Nov. 2-30, Sept. 1-30)

2.7 66 5.0 692
3,1 107 6. 1,090
3.5 177 7.0 1,560
4.0 319
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 230 67 130 240 200 180 %950| %476 179 435 294 380
2 prt:g Lid i20 250 180 80| 1,100 525 230 458 326 333
3 130 129 T30 240 180 180 1?556 559 238 469 406 369
4 127 153 130 250 180 180 820 517 232 506 *476 402
s 130 159 130 280 180 180| #574 574 230 513 582 413
6 130 150 130 270 180 180 517 563 230 544 772 421
7 136 137 130 270 180 180 513 498 230 624 745 *487
8 134 140 140 270 180 200| *536 484 230 677 681 521
9 137 148 220 270 180 200 544 458 246 696 612 548
10 141 1486 240 270 160 200 491 454 235 692 498
1 139 144 230 270 160 220 484 432 230 711 435 384
i2 141 148 230 260 200 300 443 406 219 428 355
13 134 143 220 200 200 370 435 406 214 612 4231 391
ia 132 148 220 260 200 400 435 398 235 620 417 402
15 132 148 230 260 200 400| %435 398 265 620 421 4086
16 136 148 230 260 200 380 432 398 262 586 424 417
17 137 144 230 260 200 350 433 395 265 567 387 476
18 137 146 230 270 200 320 439 373 281 555 308 487
19 136 144 230 260 160 220 445 268 319 544 262 484
20 125 148 230 260 160 260 421 199 302 540 491
21 118 144 230 260 200 260 458 16! 308 510 333 472
22 102 146 230 240 200|  *260 4398 116| *380 461 348 435
23 90 137 230 220 220 280 461 T 446 450 355 435
24 88 144 230 26 260 476| #1222 465 450 369 485
2¢ 87 150 230 220 *180 220 480 124 443 413 484
26 90 132 230 *200 180 260 480 127 454 377 428 484
27 *90 153 2io 60 180 220 465 141 454 298 417 484
28 87 129| *2lo 220 180 240 480 143 450 291 461 491
29 88 102 200 220 - 280 506 134 450 ) 544 487
30 90| *124 200 200 e 350 484 132 443 302 513 532
31 90| - 180 200 - 550 | ----- 130 - - - 294 450 | - -
Total] 3,852| 4,126| 6,160 7,610| S5,220| 8, zso 16,292 | 10,237 | 9,176 15,801 | 13,807 | 13,442
Mcan 124 138 199 245 186 543 330 306 510 445 448
Ae-fy 7,640| 8,180] 12,220| 15,090| 10,350] 16, 580 32,310| 20,300 | 18,200 | 31,340 | 27,390 | 26,660

Calendar year 1954: Max 1,780 Min 87 Mean 441 Ac-ft 319,400
Water year 1954-55: Max 1,100 Min 87 Mean 312 Ac-f't 226,100

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 1 to Apr. 4.
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Wild Rice River near Abercromble, N. Dak.

Location.--Lat 46°28'05", long 96°47'00", in NEINE{ sec. 36, T. 135 N., R. 49 W., on right
bank 420 f't upstream from bridge on former U. S. Highway 811 three~quarters of a mile
upstream from rubble masonry dam which serves as control, 3% miles northwest of
Abercromble, and 7 miles downstream from Antelope Creek.

Draineix e ?rea.--2,170 sq mi, approximately, of which about 530 sq mi 1s probably noncon-
tr Eu’E ng.

Records available.--April 1932 to September 1955.

Gage.--Water-stage recorder and masonry control. Datum of gage is 907.94 ft above mean
sea level, datum of 1929, Priler to Dec. 7, 1939, chain gage at site 420 £t downstream
at datum 5.0 ft lower. Dec. 7, 1939, to Neov. 24, 1952, staff gage at site three-quar-
ters of a mile downstream at present datum.

Average discharge.--19 years (1932-33, 1936-37, 1938-55), 74.5 cfs (53,940 acre-ft per
year]; median of yearly mean discharges, 48 cfs (34,800 acre-ft per year).

Extremes.--Maximum discharge during year, about 550 cfs Apr. 1 {gage helght, 5.76 ft, af-

ected by ice); no flow at times.

1932-55: Maximum discharge, 5,500 cfs Apr. 2, 1943 (gage height, 21.02 ft, from
floodmark), from rating curve extended above 2,100 cfs; no flow for some perieds in
many years.

Flood in spring of 1897 reached a stage of 27.5 ft, present site and datum, from
floodmark pointed out by lecal residents.

Revisions.--Figures of meximum observed discharge for the water years 1939 and 1941
have been revised to 1,350 cfs Mar. 25, 1939 (gage height, 15.17 ft, affected by ice)
and 608 cfs June 11, 1941 (gage height, 3.90 ft), superseding those published in WSP
875 and 925, respectively.

Remarks.--Records good except those for period of ice effect, which are fair. Some regu-

“ Tation by Fish and Wildlife Service wild fowl refuges, of which Lake Tewauken is the
largest. Some small diversions for irrigation.

Revigions.--Revised figures of discharge, in cubic feet per second, for the high-water
pericd in the water year 1939, superseding those published in WSP 875, are given here-
with:

1939
Mar. 23
24
25
286,
27
Runoff in
Month Cfs-days Maximum Mintmum Mean acre-feet
March 1939cccernstesscncne 6,914 1,300 o 223 13,710
Water year 1938-39..4440 9,873 1,300 4] 27.0 19,580
Calendar year 1939..:.... 9,873 1,300 o) 27.0 19,580
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day Oct. Nov. Dec, Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 0.1 9.5 *%0,2 Q.6 o [¢] *520 iz 1.0 [o] 16 0.3
2 *% 1 3 =z .5 T ] 500 9.9 1.0 0 i7 .2
3 .1 .4 .2 .4 0 Q 400 8.5 1.8 o 15 .1
4 o1 4 2 ] 4] 4] *300 7.5 2.9 1.6 12 0
5 .1 .3 .2 4 0 (] 256 8.2 3.1 1.4 *9.2 [
6 .1 3 .2 3 o] Q 218 7.8 2.4 .8 g.2 o]
7 .1 3 .2 .2 [o] [} 170 7.5 1.8 <4 9.2 *0
8 o1l 3 .2 2 o ] *125 6.5 1.6 3 22 ]
9 o1 3 *%,2 2 [ .1 102 4.7 1.8 .2 31 5]
io W1 .3 .2 .2 [o] 1 86 4.4 1.4 .2 34 [o]
11 o1 3 .3 .2 o .2 74 4.1 1.3 6 37 [e]
iz 1.0 3 1.8 .2 [o] 3 61 3.6 2.0 1.3 42 (4]
i3 . .2 1.8 2 o] 3 53 2.9 2.9 3.8 44 [o]
14 .5 Z T.% .2 [¢] W4 w44 2.2 2.6 4.4 Fag [
15 4 .2 1.6 .2 [ o4 37 1.6 1.8 4.4 37 [o]
16 xR .3 «2 1.6 .2 [o] 3 32 1.1 2.0 3.3 30 o
i7 o2 2 1.6 .2 [o] 3 28 -8 2.8 2.2 25 2]
18 .2 2 1.6 .2 [o] 3 24 -6 1.8 1.3 20 o]
is .2 2 1.6 W1 (o] <4 21 .6 1.3 8 16 o
20 .2 *E, 2 1.6 .1 23 .3 19 .6 .8 o4 14 [e]
21 .2 .2 1.6 1 .2 .2 i «5 .3 .2 11 ¢]
22 .2 2 1.4 <1 .1 .2 15 3 *x%.2 W1 8.2 o
23 .2 .2 1.4 o1 o1 *% 5 13 .2 <1 0 6.5 o
24 .2 .2 1.4 .1 o] .4 11 * 7 .1 o 4.4 ]
2€ .2 o2 l.4 .1 0 3 9.9 «2 o 0 3.8 0
26 .2 o2 1.4 1 *0 .2 10 3 o) [} 3.1 o
27 **.3 .2 1.3 .1 o] .3 il 1.4 0 Qo 2.0 o
28 o4 o2 *1.1 1 0 1.0 12 1.8 o 0 1.6 [2]
29 «5 .2 1.0 o - 10 12 1.4 o 3.2 1.1 [+]
30 5 .2 .8 T - -| 270 *12 1.1 ] 13 .8 )
31 5] - .6 o - 430 - W8l - 16 o4)- .
Totall 8.3 7.7 30.3 6.0 0.8 716.5{3,192.9 103.3 38.6 59.9 523.5 0.8
Mean 0.27 0.26 0.98 0.19 0.03 23.1 106 3.33 1.29 1.93 16.9 0.02
Ae-fq 16 15 60 1z 1.6 1,420 6,330 205 77 119 1,040 1.2
Calendar year 1954: Max 563 Min O Mean 19.7 Ac-ft 14,290
Water year 1954-55: Max 520 Min O Mean 12.8 Ae-ft 9,300

Peak discharge (base, 300 c¢fs).--Apr. 1 (11 p.m.) about 550 cfs (5.76 £t).
Discharge measurement or observation of no flow made on this day.

** Pield estimate made on this day.

Note.--Stage-~discharge relation affected by ice Mar. 28 to Apr. 4.
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Red River of the North at Fargo, N. Dak.

Location.-~Lat 46°52'10", long 96°47'00", in NE% sec. 7, T. 139 N., R. 48 W., on left
ank just upstream from Island Park Dam in Fargo, 10 miles south of (24 miles upstream
from) mouth of Sheyenne River, and at mile 452.1.

Drainage area.--6,800 sq mi, approximately.
Records available.--May 1901 to September 1955. Published as "at Moorhead, Minn." 1901.
Bage.--Stall gage and concrete control; gage read once or twice daily. Datum of gage is
867.4 £t above mean sea level, datum of 1929. Prior to Sept. 1, 1914, staff gage at
site half a mile downstream at datum 6.65 ft lower. Sept. 1, 1914, to July 31, 1928,
staff gage at present site at datum 3.70 £t higher.
Average discharge.--54 years, 493 cfs (356,900 acre-ft per year, unadjusted); median of
yearly mean sischarges, 400 cfs (289,600 acre-ft per year, unadjusted).
Extremes.--Maximum discharge during year, 2,760 cfs Apr. 4 {gage height, 11.12 £t); min-
Tmum observed, 70 cfs Nov. 4 (gage height, 7.62 ft).
1901-55: Maximum discharge, 16,300 cfs Apr. 15, 16, 1952; maximum gage height,
28.79 ft Apr. 16, 1952; no flow for many days in each year during period 1932-41.
Maximum stage known, 40.1 ft Apr. 7, 1897, site and datum in use prior to 1914.
Revisions.--The figures of maximum discharge for some water years have been revised,
as shown in the following table. They supersede figures published in the water-supply
papers indicated.

Water Discharge | Gage height
WSP year Date (cfs) (feet?

455 1917 | Apr. 3, 1917 5,240 14.1

475 1918 | Mar, 31, 1918 874 3.17

505 1919 | Apr. 6, 1919 680 2.8

505 1920 | Mar. 28, 1920t 6,200 13.5

785 1935 | Mar. 20, 1935 942 9.72

855 1938 | May 2, 1938 1,350 10.02

875 1939 | Mar. 31, 1939 3,870 13.00
975, 1115 1943 |} Apr. 7, 1943 16,000 28.40

t Date corrected.

Remarks.--Records good., Plow regulated by several powerplants and numerous controlled
Takes and pends, of which Lake Traverse (the largest) has 137,000 acre-ft capacity
available for flood control. Some small diversions for municipal supply. Figures of
daily discharge do not include diversion by city of Fargo.

Revisions.--Figures of daily discharge for Nov. 4 to Dec. 2, 1901, Feb. 25 to Mar. 29,
1902, Mar. 27-31, Nov. 21-26, 1903, Apr. 1-30, 1904, and Nov. 1 to Dec. 7, 1912, pub-
lished in WSP 66, 85, 100, 130, 325, and 355 have been found to be unreliable and
should not be used. Revised figures of discharge, in cubic feet per second, the water
years 1905-6, 1943, superseding figures published in WSP 171, 975, and 1115, are given
herein. Complete daily table 1s given for the water year 1905, but only revised
figures are given for other water years.

Date |Discharge Date |[Discharge Date [Discharge Date [Discharge Date |Discharge
1805 1905-Con. 1905-Con. 1805-Con. 1943-Con.
Oct. 1 962 Oct. 17 854 Nov, 2 776 Nov, 18 724 Apr. 2 6,500
2 935 18 854 3 802 138 724 3 8,700
3 935 19 854 4 802 20 724 4 11,600
4 935 20 854 5 802 21 724 5 14,000
S 908 21 854 6 802 22 724 6 15,400
6 854 22 854 7 802 23 724 7 16,000
7 854 23 854 8 776 24 724 8 14,800
8 828 24 828 9 776 25 724 9 13,600
9 802 25 802 10 750 26 724 10 12,000
10 802 26 802 11 750 27 700 11 10,500
11 802 27 802 12 724 28 670 12 8,800
1z 828 28 802 13 724 29 650 13 7,200
13 854 29 802 14 724 30 650 14 6,000
14 854 30 802 15 724 15 4,900
15 854 31 776 16 750 1843 16 3,900
16 854 Nov. 1 776 17 724 Apr. 1 4,650 17 3,100
18 2,400
Observed Diversions Adjusted
Month Runoff 1in in Runoff in
Cfa-days | Maximum | Minlmum | Mean | ,opne-reet| acre-feet |Mean | jere-reet
October 1905........ - 962 776 847 52,080 - - -
November..... .. - 802 650 733 43,970 - - -
April 1943....40.. . 184,910 16,000 1,590 6,164 366,800 191 6,167 367,000
Water year 1942-4. 489,114 16,000 210 1,340 870,100 2,542 1,344 972,600
Calendar year 1943 482,558 16,000 188 1,322 957,100 2,540 1,326 959, 600
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Red River of the North at Fargo, N. Dak.--Continued -

Discharge, in cubic feet per second, water year October 1904 to September 1905

Day | Oct, Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.,
1 444 466 828 490 908 1,050 1,130 1,070
2 444 466 620 490 908 1,020 1,100 1,070
3 466 466 698 516 881 990 1,100 1,050
4 489 466 672 568 881 962 1,070 1,050
5 489 444 620 620 935| 1,020 1,070 1,050
6 489 444 620 698 990 1,050 1,070 1,020
7 489 444 646 750 1,020 1,070 1,050 1,020
8 489 444 672 802) 1.070 1,100 1,020 1,020
9 489 444 672 854 1,050 1,130 1,050 1,020
10 489 444 646 935 1,020 1,160 1,020 990
11 489 444 620 1,160 1,020 1,160 930 980
12 512 444 620 1,500 980 1,160 1,020 930
13 489 444 594 2,210 1,020 1,130 1,050 962
14 489 444 568 3,130 1,050 1,160 1,130 935
15 489 444 542( 3,690 1,050 1,160 1,160 881
16 489 444 542 4,080 1,050 1,130 1,190 881
17 *512 444 542 4,250| *1,0%0 1,130 1,340 881
18 512 444 542 4,010 1,020 1,130 1,530 881
19 512 444 542 3,570 980 1,130 1,500 908
20 489 444 542 2,770 1,020 1,100 1,430 962
21 489 444 542 2,290 1,050 1,130 1,400 962
22 489 444 5186 1,850 1,050 1,100| *1,370 930
23 489 444 516 1,600 1,050 1,070 1,310 1,020
24 489 444 518 1,530 1,050 1,070 1,310 1,020
28 512 444 516 1,370 1,070 1,070 1,250 1,020
26 512 444 516 1,310 1,050 1,070 1,220 1,020
217 489 378 518 1,220 1,050 1,020 1,220 1,020
28 489 315! 5186 1,160 1,050 1,070 1,180 1,020
29 489 231 - 516 1,070 1,070{ *1,130 1,160 930
30 466 273 - 4390 935 1,070 1,130 1,130 990
31 4661 - e go8f-- - - 1,160 1,100 "~ B
Total] 15,138{ 12,829 - - - -1 17,508| 52,346 30,483| 34,022| 36,680 29,683
Mean 488 428 e244 elS0 el01 400 584 1,689 1,017 1,097 1,183 989
Ae-f§ 30,010 25,470| 15,000 9,200 5,800| 24,600| 34,730{103,800| 60,500\ 67,480| 72,750 58,880
Calendar year 13904: Max - Min - Mean 748 Ac-ft 544,100
Water year 1904-5: Max -~ Min -~ . Mean 702 Ac-f't 508,000
* Discharge measurement made on this day. e Estimated; daily figures not available.
Discharge, in cublic feet per second, water year October 1954 to September 1955
Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 253 83 *88 173 1397 210 1,180 542 149 499 314 510
2 242 92 88 173 197 200 1,600 536 136 510 310 468
3 242 74 102 173 183 186 2,090 526 185 553 314 405
4 234 10 123 200 190 197 2,600 504 248 872 310 340
5 183 76 118 208 183 208 | *2,460 548 272 850 *410 363
6 147 100 126 204 130 200| *1,910 531 264 865 463 372
7 141 166 126 222 183 186 1,280 536 276 895 619 *400
8 141 173 126 249 183 183 950 570 272 950 746 400
9 141 173 132 261 183 204 *768 531 293 950 768 453
10 147 160 138 257 183 211 746 494 287 910 732 494
11 156 150 141 257 179 211 718 489 306 880 654 526
12 170 163 186 257 173 211 642 453 301 888 558 526
13 166 156 204 249 173 225 597 458 301 1,330 4394 424
14 160 163 200 245 166 238 *553 439 288 1,360 468 368
15 160 170 208 238 166 290 510 424 280 1,060 468 381
16 160 156 204 344 494 414 276 888 468 419
17 160 156 204 362 489 400 301 780 478 439
18 160 163 218 372 494 396 310 711 478 439
19 160 163 204 372 484 400 310 648 444 483
20 153 163 215 360 478 391 323 608 391 484
21 156 173 204 321 473
22 153 179 208 257 458
23 147 173 208 265 444
24 132 173 208 *269 515
25 118 147 210 278 494
26 105 150 210 274 494
27 *102 141 197 242 489
28 95 141 166 257 484
29 82 141 *173 299 489
30 100 107 173 427 *484
31 100 | ~=emm = 173 716]-=====~
Totall 4,773 4,301 5,301 8,575 25,877
Mean 154 143 171 222 187 277 863
Ac-fH 9,470 8,530 10,510 13,640 10,370} 17,010| 51,330
(t) 424 381 387 387 355 415 421
AdJusted for diversion
Mean 161 150 177 228 193 283 870 385 330 715| 466 464
Ac-f 9,890 8,910 10,900| 14,030y 10,720| 17,420{ 51,750| 23,650| 19,640 43,820' 28,630 27,610
Observed Adjusted
Calendar year 1954:|Max 1,830 Min 70 Mean 499 Ac-ft 361,600 | Mean 506 Ac-ft 366,700
Water year 1954-55:|Max 2,600 Min 70 Mean 361 Ac-ft 261,600 | Mean 369 Ac-ft 267,000

* Discharge measurement made on this day. t Diversion, 1n acre-feet, by city of Fargo.
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Sheyenne River near Harvey, N. Dak.

Location.-~Lat 47°47125", long 99°53'25", in SELSWi sec. 21, T. 150 N., R. 72 W., on left
bank 90 ft north of Harvey Water Works, 0.4 mile upstream from small tributary, and
21 miles northeast of Harvey.

Drainage area.--562 sq mi.
Records avallable.--October 1945 to September 1955.

Gage.--Staff gage read once dally, Datum of gage is 1,520.10 ft above mean sea level,
datum of 1929. Prior to June 11, 1946, staff gage at site 3 miles upstream at different
atum.

Average discharge.--10 years, 14.1 c¢fs (10,210 acre-ft per year); median of yearly mean
discharges, 11 cfs (7,960 acre-ft per year).

Extremes.--Maximum discharge observed during year, 120 cfs Mar, 31 (gage height, 4.76 ft,
ackwater from ice); no flow during several months.
1945-55: Maximum dlscharge observed, 1,430 cfs Apr. 18, 1950; maximum gage height
obszrved, 6.95 £t Apr. 17, 1950 (backwater from ice); no flow during several months in
most years.

Remarks.--Records fair,

Rating table, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second
(Shifting-control method used Apr. 2 to May 9, May 28~30

1.5 0 2.4 9.2
1.6 .1 2.6 15
1.7 .3 2.9 26
1.8 .8 3.3 45
2.0 2.4 3.8 73
2.2 5.3 4.3 108
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov, Dec, Jan, Feb, Mar, Apr. May June July Aug, Sept.
1 5.0 2.2 2.7 0.9 o} *90 23 11 4.8 1.2
2 4.7 2.5 .4 . I3 74| 21 20 4.2 .7
3 4.1 2.3 2.2 N [ 66 34 26 3.7 *.3
4 3.8 2.4 2,0 .5 [ *47| *I7 3.4 .2 (=)
5 *3.7|  *2.7 1.9 o o 39 6.0 14 3.1 .1
[ 3.0 3.0 1.7 .3 o 38 16 15 6.8 o] (*)
7 3.8 2.7 *1.9 .3 0 36 19 15 8.1 T
8 3.8 2.4 1.9 .3 0 32 14 15 55 [
9 3.8 2.4 1.9 .3 bl 30 11 23 3.5 [
10 3,8 2.2 1.7 .3 »10 26 8.1 26 3.0 [l
11 4.4 2.3 1.7 .3 b20 26 6.8 25 1.7 [
12 5.3 2.3 1.7 .2 40 22 5.8 24 1.5 0
13 T.9| 2.4 1.6 .1 40 22 6.8 22 3.5 [¢]
12 2.2 2,2 1.6 .1 b35 22 5.0 18 2.7 3
15 2.0 2.0 9| .1 29 22 2.4 16 2.0 [}
16 1.9 2.2 1.5 .1 26 22 3.0 15 2.0 o
17 3.5 *%2.3 1.5 W1 22 14 5.6 19 1.3 0
18 3.0 2.5 1.7 .1 *18 7.0 11 .9 4
19 3.8 2.8 1.7] .1 19 *17 5.3 11 .6 0
20 3.8 3.1 1.9  #*.1 13 e 20 4.7 7.9 .3 0
21 3.2 2.8 2.0| .1 12 22 3.8 7.2 .2 0 m
22 3.2 2.5 2.0 .1 11 20 2.2 6.8 .1 0 *
23 2.2 2,3 2.1 .1 11 31 72 6.8 [ 0
24 1,5] 2.3 2.1 .1 10 37 3.0 7.0 9 0
2¢ . 2.8 2.1 .1 7.9 35 3.5 6.7 0 0
26 2.7 3.1 2.0 o) 6.7 30 4.7 %5,6 o %0
27 3.2 4.6] 1.7] ] 5.6 33 12 5.3 o 0
28 3.5 €0 *1.5 0 b15 30| 26 4.7 .1 o
29 3.5 3.4 1.4 [} - *bdo z2 25 5.0 1.1 0
30 3.0 3.1 1.1 o ----| wv70 25 19 7.0 4.1 [
31 2.7} - . .9 o ---| ploo | ----- 15 [.... - 2.4 o |-- -
Totall 103.1 79.8 55.0 6.6 ol ss62.2 972| 337.9| 413.0 70.6 2.5
Mean 3,33 2.66( 1,77 0.2 0 18.1 32.4 10.9 13.8 2.28 0.08 [
Ac~ 204 158 109| 13 of 1,120 1,930 670 819 140 5.0
Calendar year 1954: Max 313 Min O Mean 13.1 Ac-ft 9,450
Water year 1954-55: Max 100 Min O Mean 7.13 Ac-ft 5,170

Peak discharge (base, 100 cfs).--Mar. 31 (6 p.m.) 120 cfs (4.76 £t).
scharge measurement or observation of no flow made on this day.

** Field estimate made on this day.

b Stage-discharge relation affected by ice.
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Sheyenne River near Warwick, N. Dak.

Location.--Lat 47°48'20", long 98°42'57", on south quarter of line between secs. 15 and
T6, T. 150 N., R, 63 W., on left bank on downstream side of bridge on county reoad 3.3
miles south of Warwick.

Drainage area.--2,100 sq mi, approximately.
Records available.--October 1949 to September 1955.

Gage .--Water-stage recorder and rubble masonry control. Altitude of gage 1s 1,370 ft (by
arometer) .

Average discharge.--6 years, 72.7 cfs (52,630 acre-ft per year).

Extremes.--Maximum discharge during year, 1,330 cfs Apr. 3 (gage height, 5.04 ft); mini~
T mum, 0.8 cfs Sept. 7 (gage height, 2.00 ft).
1949-55: Maximum discharge, 3,800 cfs Apr. 17, 1950 (gage height, 7.45 ft); mini~
mum, that of Sept. 7, 1955.

Remarks.--Records good above 30 cfs and fair below. Records include flow of spring which
enters below gage and Just above control. Records of chemical analyses and water tem-
peratures for the water year 1954 are glven in WSP 1401. Discharge measurements of
spring inflow, in cubic feet per second, made during the year are listed below.

Nov. 4 1.2
Dec., 29 1.0
Apr. 4 1.3
May 3....... 1.2

1.0

Sept. 8..vunas

Rating table, water year 1954-55 (gage height, in feet, and
discharge, in cubic feet per second
(Shifting-control method used Mar. 17-25)

2.0 0.8 3.0 209

2.1 2.6 3.5 406

2.2 15 4.0 660

2.4 48 4.5 955

2.7 115 5.1 1,380

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day oct. Nov, Dec, Jan, Feb. Mar, Apr. May June July Aug, Sept.,
1 54| 24| 18 4.2 2.0 **1.6 748 88 *79 jad 6.4 2.0
2 44 22 18 4.2 2.0 1.6 942 90 81 T2 6.4 1.6
3 44 24 18 3.3 2.0 1.6/ *1,150 *30 108 58 1.3
4 *42 *21 16 3.3 2.6 1.3| *1,320] 81 135 52 1.1
5 42 21 14 3.3 2.6 1.3| *1,240 108 143 39 9 1.1
6 40 18| *12 3.3 2.6 1.3 896 83 129 30 6 9
7 35 18 12 3.3 2.6 1.6 *515 48 112 32 4 .9
8 32 16 10 3.3 2.0 1.6 330 70 92 30 4 *.9
] 32 18 10 3.3 - 5.3 253 56 95 30 6 1.0
10 34 18 8.9 3.3 8.9 7.6 220 54 100 30 2 1.1
11 34 16 8.9 3.3 3.3 5.3 202 66 98 22 3 1.0
12 35 18 7.6 3.3 2.6 3.3 185 54 92 19 6 1.0
13 34 21 7.6 3.3 2.0 6.4 169 54 83 16 [ 1.1
14 50 18 7.8 3.3 1.6 7.6 149 52 79 18 1.3 1.1
15 35 19 7.6 3.3 1.6 15 135 52 75 24 1.6 1.1
16 29 13 7.6 3.3 1.6]® 27 123 56 72 22 2.0 1.1
17 30 16 7.6 3.3 1.6 39 112 46 72 19 2.0 1.3
18 29 16 8.9 3.3 2.0 37 98 50 70 18 2.0 2.0
13 27 18 7.6 3.3 3.3 35 17 60 70 16 2.6 2.0
20 27 19 7.8 3.3 3.3 39 92 54 66 15 4.2 2.0
21 27 18 7.6 3.3 2,6 44 *95) 44 62 15 4.2 1.8
22 29 18 6.4 3.3 2.6 50 137 39 58 13 4.2 6.4
23 29 16 7.6 3.3 2.0 48 108 35 50 10 4.2 4.2
24 30 15 7.6 *3.3 2.0 39 86 46 6.4 4.2 2.6
25 27 21 7.6 3.3 1.6/ *35 95 39 *42 4.2 3.3 2.6
26 22 22 6.4 3.3 1.6 30 98 40 37 6.4 3.3 2.6
27 25 18 5.3 2.6 1.6 27 100 58 35 5.3 4.2 3.3
28 30 13| 4.2 2.0 1.3] 39 92 83 32 10 4.2 2.6
29 32 16 *1,2 - 88 108 118 37 7.8 3.3 3.3
30 32 18 4.2 1.6] -l *169 100 123 75 6.4 2.0 2.6
31 27|~----- 4.2 2.0] """ "°"| 443 sttt 102y ~==- "~ 8.9 2.0 """ =-
Totall 1,039 §56] 280.8 97.4 88.1|1,251.4{ 9,975| 2,027| 2,325{ 732.2| 138.8 63.4
Mean 33.5 18.5 9.06 3.14 2,43 40.4. 332 65.4 77.5 23,6 4,48 2,11
Ace-fY  2,060| 1,100 557 193 135 2,480| 19,790| 4,020 4,610 1,450 275 126
Calendar year 1954: Max 848 Min 3 Mean 71.2 Ac-ft 51,530
Water year 1954-55: Max 1,320 Min 0.9 Mean 50.8 Ac-ft 36,800

* Discharge measurement made on this day.
** Field estimate made on this day.
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Devils Lake near Devils Lake, N. Dak.

Locabion.--Lat 48°04'00", long 98°56'07", in SWL sec. 18, T. 153 N., R. 64 W., on east
bank of Creel Bay at Lakewood 43 milés southwest of city of Devils Lake. Creel Bay,
which is half a mile wide, is an arm of Devils Lake and extends 2 miles to the north
of the lake.

Drainage area.--3,400 sq mi, approximately.
Records avaﬁable --1867, 1879 1883, 1887 1890, 1896 (one gage helght for each year),
1

ragmentary) .

Qage.--staff gage read about twice a week except during winter. Datum of gage is 1,400.00
't above mean sea level, datum of 1929; gage readings have been reduced to elevations
above mean sea level, 1867 to June 1921 various staffs and reference points near pres-
ent site at datum 11.65 ft higher. July "1921 to September 1938, staff gages 1n Creel
Bay, at datum 0.56 ft lower than present datum. Oct. 1, 1938, to April 1943, staff
gages 5 mlles southwest and May 1943 to June 22, 1950, at soufh end of Creel Bay, at
present datum.

Extremes.--Maximum elevation observed during year, 1,416.80 ft June 25-30; minimum ob-
served 1,413.92 ft Oct. 1; both from graph based on gage readings.

1867~ 1955 Maximum elevabion observed, 1,438.40 ft in 1867, present datum; minimum
observed, 1,400.87 £t Oct. 24, 1940,

For information about early lake elevations based on tree growth see Geological
Survey monograph, volume XXV, the Glacial History of Lake Agassiz.

Remarks.--Elevation at gage frequently affected by wind., Elevations listed below are for
representative days,

Revislons.~-WSP 1238: Dralnage area.

Elevation, in feet, October 1954 to September 1955

Oct. .95 .80 July 8
.10 26 23.

Nov. .25 78 Aug

Dec. .36 27 24

Jan. .36 56 Sept. 3

Mar. .36 16 28

Sheyenne River near Cooperstown, N. Dak.

Locatlon.--Lat 47°26', long 98°02', in NE SEX sec. 27, T. 146 N., R. 58 W., on right bank
T50 It downstream from county br‘idge and & miles east of Cooperstown
Draéna e area)--e ,780 sq mi approximately (includes about 3,940 sq mi in closed Devils
ake basin
Records available.--March 1945 to September 1955.
Gage,--Water-stage recorder. Datum of gage 1s 1,271.04 ft above mean sea level, datum of
929 (Corps of En%ineers benchmark). Prior to Aug. 3, 1950, wire-weight gage at site
150 ft upstream at same datum.
Average discharge.--10 years, 124 cfs (89,770 acre-ft per year); median of yearly mean
discharges, gﬁ cfs (57,900 acre-ft per year).
Extremes . --Maximum discharge during year, 1,060 cfs Apr. 11 (gage height 11.41 £t); min-
Tmum, 0.1 cfs part of each day Sept., 12-18 (gage height, 3,30 ft).
1845-55;  Maximum discharge, 7,830 cfs Apr. 17, 1950 (gage height, 18.69 ft); mini-
mum, that of Sept. 12-18, 1955.
Remarks . ~~Records good except those for period of ice effect, which are falr,
Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 *51 *30 31 10 8 7.5 390 136 116 65 16 1.6
2 53 28 *33 35 g 7.5 *420 *T30 133 64 18 1.3
3 52 34 30 *g 8 7.5 500 123 *174 63} I3 .8
4 52 31 29 9 8 7.5 630 125 268 66 14 .7
5 50 37 26 9 8 7.5 620 121 300 80 14 .5
6 51 39 23 9 8 7 640 114 342 83 11 .4
7 54 ki 21 9 8 7 700 114 k1v4 37 9.1 .5
8 5% 35 21 8 8 7 *820 110 311 83 8.8 .4
9 52 35 20 g 8 7 920 108 *279 76 7.5 .3
10 51 34 18 8 8 7 1,010 116 254 68 7.8 .3
11 51 28 16 8 8 7 1,050 106 239 59 7.1 .2
12 50 35 16 8 8 7 Ti02%0 89 225 S4 6.4 .2
13 46 34 15 8 8 7 807 8s 210 51 5.1 .2
14 46 33 15 8 8 7 498 84 194 43 5.1 .2
15 46 27 14 8 8 7 345 80 177 51 5.5 .2
16 44 35 14 3 8 7 299 84 163 46 6.0 .2
17 46 38 14 39 8 7 270 80 149 41 5.3 .1
18 45 38 15 9 8 7 *245 79 136 35 3.8 T
13 46 38 17 9 8 6.5 222 82 124 29 4.1 .z
20 51 37 16 9 7.5 €T 205 85 116 25 4.7 .2
21 48 38 16 39 7.5 7 192 89 112 24 4.1 .6
2z 43 33 16 39 7.5 10 173 83 107 24 4.5 1,7
23 40 39 16 9 7.5 20 157 80 103 24 3.6 1.4
2¢ 40! 38 15 9 7.5 10 149 82 98 22 2.1 4.7
25 38 35 14 9 7.5 8 146 78 94 21 1.9 5.7
26 37 24 13 8 7.5 ] 152 74 86 24 2.1 1.3
27 37| ki 12 8 7.5 10 160 7z 80 24 2.1 .6
28 37 30 11 8 *7.5 30 153 80 74 23 2.9 4
29 38 29 12 8 - 80 137 89 *69 21 2.1 .3
30 38 30 12 L] it *180 134 101 88 18 1.2 *.4
31 39}------ 10 *#g| - ----- 350 | ---7-- 108]----=- 16| *TTZ .-
Totall 1,425 1,034 551 266| 219.5| 855.5| 13,164| 2,993| 5,143| 1,424| 200.1 25.8
Mean 46.0 34.5 17.8 8.6 7.8 27.6 439 96.5 171 45.9 6.45 0.86
Ac-fY 2,830, 2,050 1,080 528 435| 1,700| 26,110 5,940| 10,200 2,820 397 51
Calendar year 1954: Max 681 Min & Mean 90.2 Ac-ft 65,280
Water year 1954-55: Max 1,050 Min 0.1 Mean 74.8 Ae-ft 54,150

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 29 to Apr. 9.
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Lake Ashtabula at Baldhill Dam, N. Dak.

Location. --Lat 47°02100", long 98°05'00", in NWi sec. 18, T. 141 N., R. 58 W., at Baldhill
Dam on Sheyenne River, 8 miles northwest of Valley Clty.

Drainage area.--7,900 sq mi, approximately (includes about 3,940 sq mi ln closed Devils
Lake basin).

Records available.--July 1949 to September 1955.
Gage.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929.

Extremes.--Maximum contents during year, 75,560 acre-ft Apr. 12 (elevatlon, 1,266.87 ft});
minimum, 53,870 acre~ft Feb. 19 (elevation, 1,262.86 ft).
1949-55: Maximum contents, 91,400 acre-ft May 14, 1950 (elevation, 1,269.46 ft);
minimum since reservoir first reached spillway level, 6,660 acre-ft Aug. 11-14, 1950
(elevation, 1,245.13 ft).

Remarks.--Reservoir is formed by an earth-fill dam 1,650 ft long; storage began on July 30,
9; dam completed in September 1949. Usable capaclty, 69,100 acre-ft between invert

of outlet condult, elevation, 1,238.0 ft, and normal pool level, elevation, 1,266.0 ft.
Dead storage below elevation 1,238.0 ft, 1,500 acre-ft. Maximum pool elevatlon,
1,273.2 ft, capacity, 116,500 acre-ft. Low flows are controlled by 2 slulce gates
3 ft in diameter. The splllway crest is 120 ft long at elevation 1,252.0 ft, sur-
mounted by 3 taintor gates, each 15 ft high and 40 ft long. The reservoir 1is operated
for flood control and improvement of low-water flow.

Cooperation.--Records furnished by Corps of Engineers.
Revisions (water years).--WSP 1238: 1950(M). WSP 1278: 1953(M).

Month-end elevations and contents, water year October 1954 to September 1955

Elevation Contents Change in contents
Date (feet) (acre-~feet) (acre-feet)
Sept.30.. 1,265.9 70,000 -
Oct. 31. 1,265.75 69,200 -800
Nov. 30. 1,264.96 64,780 -4,420
Dec. 31. 1,264.05 59,780 -5,000
- - ~320
1,263.10 55,000 Sa780
1,262.89 54,000 -1,000
1,263.80 58,500 +4,500
1,266.40 72,880 +14,380
1,266.45 73,160 +280
1,266.02 70,710 -2,450
1,264.01 59,560 -11,150
Aug. 1,263,45 56,750 -2,810
Septs30ieceanres 1,263.10 55,000 -1,750
Water year 1954-55......... - - -15,000
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Sheyenne River below Baldhill Dam, N. Dak.

Location.--Lat 47°01'50", long 98°05'00", in NW sec. 18, T. 141 N., R. 58 W., on right
b'iﬁlﬁ ggg gt downstream from Baldhill Dam, 8 miles northwest of Valley City, and at
mile .5.

Drainage area.--7,900 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
Bas§nl.

Records available.--October 1949 to September 1855.

Gage.--Water-stage recorder. Rubble masonry control. Datum of gage is 1,200.00 ft above
mean sea level, datum of 1929.

Average discharge.--6 years, 140 cfs (101,400 acre-ft per year).

Extremes.--Maximum discharge during year, 1,640 cfs Apr. 13 (gage height, 28.86 ft); mini-
mum, 0.2 cfs Sept. 18-23, 27; minimum gage height, 25.15 ft Sept. 21-23.
¢ 1949-55: Maximum discharge, 3,150 cfs May 23, 1950 (gage height, 32.62 ft); no flow
at times.
Maximum discharge known, about 4,600 cfs Apr. 27 or 28, 1948.

Remarks.--Records good, Records prior to 1955 do not include releases at Baldhill Dam to
the fish-rearing ponds of the Fish and Wildlift Service.

Rating table, water year 1954-55 (gage height, in feet, and
discharge, in cubic feet per second)

25,1 0.1 26.2 40
25.2 4 26.6 111
25.3 1.4 27.0 272
25.4 3.0 27.5 628
25.6 8.0 28.0 1,070
25.9 18 28.5 1,410
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day| oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 39 61 97 104 48 15 1.0 65 65 48 | 125 1.2
2 39 106 hlory 106 B T 1.1 *63 66 48 | BT *1.2
3 38 102 108 106 48 14 1.1 63 164 47 54 1.2
4 38 108 04 100 48 14 1.1 65 395 [:+3 33 1.4
5 39 102 106 100 48 14 1.0 65 474 74 27 1.4
8 41 102 102 100 48 14 .9 65 588 76 20 1.4
7 41 102 104 97 48 14 3 66 596 78 10 1.5
8 40 96 97 97 48 14 *.9 704 78 2.9 1.1
9 39 100 102 100 48 14 1.0 63 76 1.8 .9
10 93 100 106 95 48 14 265 65 696 76 *2.0 .9
1 40 100 102 93 48 14 581 65 696 78 1.5 1.0
12 41 102 106 93 48 14 972 65 549 78 1.4 1.0
13 42 102 106 95 48 14 1,360 65 215 95 1.5 1.0
14 z 106 104 95 48 7.8|T, 63 66 104 1.7 1.1
15 42 104 106 100 30 5.8{1,020 65 86 338 1.7 1.1
16 41 104 104 106 15 5.5] *617 65 68 474 1.4 1.1
17 41 104 104 114 4.3| 302 60 68 1.4 .8
18 41 104 104 119 15 3.4| *153 0 68 467 1.7 .2
19 40 104 102 122 15 3.0 117 60 68 452 1.8 z
20 40 104 104 15 2.9 70 62 *68 467 1.7 .2
2l 40 104 102 83 15 *2.9 62 62 68 445 1.7 .2
2z 40 104 100 47 15 3.2 80 63 68 409 1.7 .2
23 39 104 100 15 3.2 62 63 68 409 1.7 .2
24 38 104 102 47 *15 3.4 80 65 68 402 1.7 .3
25 37 106 104 *48 15 3.2 60 85 66 287 1.8 .3
26 37 102 106 48 15 2.5 60 *66 65 284 1.5 .3
27 37 104 104 48 15 2.5 60 85 65 334 1.0 .2
28 *38 104 104 48 15 1.7 62 66 65 200 1.2 .3
29 36, 06 102 47 - 1.1 63 85 82 164 1.2 *1.6
30 3/ el 102 9| 65 65 TZ| 164 11
31 1! I ——" *104 Y] —— T - 65 |~mmemmm 146 1.2
Total] 1,221] 3,060 3,200! 2,612 897| 242,2{7,430.0| 1,983| 7,141| 6,934| 391.3 24.2
Mean 39.4 102 103 84.3 32.0| 7.81 248 64.0 238 224 12.6 0.81
Ae-fH 2,42 6,070/ 6,350 5,180 1,780 480| 14,740| 3,930{ 14,160} 13,750 776 48
(+) 0l 0 [ ¢ ol o 19 28 18 4.4 7.4 2.4
Adjusted for diversion
Meanﬂl 39.3' 102 103 84.3 32, 7.81 248 64.4 239 224 12.7 0.85
Acfy 2,42 6,070| 6,350, 5,180 1,780 480| 14,760| 3,960| 14,180] 13,760 784 50"
Observed
Calendar year 1954: Max 645 Min 7.3 Mean 89.4 Ac-ft 64,700
Water year 1954-55: Max 1,360 Min 0.2 Mean 96.3 Ac-Tt 69,680
AdJusted
Calendar year 1954: Mean - Ac-ft -
Water year 1954-55: Mean 96.4 Ac-ft 69,760

* Discharge measurement made on this day.
+ Diversion by Fish and Wildlife Service, in acre-feet.
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Sheyenne River at Valley City, N. Dak.

Location.~-Lat 46°54'50", long 98°00'30", in SEiNWL sec, 28, T. 140 N., R. 58 W., on left
Pank 100 ft downstream from College Dam in Valley City, 13 miles downstream from Bald-
hill Dam, and at mile 253.0.

Drainage area,--8,200 sq mi, approximately (includes about 3,940 sq mi in closed Devils
Take basin).

Records available.--March to August 1919, March to June 1938, August 1938 to September
1955. Records for July 1938, published in WSP 855, have been found to be unreliable
and should not be used.

Gage.--Water-stage recorder and concrete control, Datum of gage is 1,189.91 ft above mean
sea level, datum of 1929 (levels by Corps of Engineers). March to August 1919, staff
gage at site half a mile upstream at different datum. March to Oct. 13, 1938, staff
gage at present site and datum.

Average discharge (unadjusted).--17 years (1938-55), 123 cfs (89,050 acre-ft per year);
median of yearly mean discharges, 95 cfs (68,800 acre-ft per year).

Extremes.~-Maximum discharge during year, 1,490 cfs Apr. 14 (gage height, 9.04 ft); mini-
mum, 0.4 cfs Apr. 10 (gage height, 2.41 ft).
1919, 1938-55: Maximum discharge, 4,580 cfs Apr. 28, 1948 (gage height, 17.51 ft);
no flow during several periods in 1938-41.
Revisions.~--The maximum discharge for the water year 1939 has been revised to 342cfs
Apr. 6, 1939 (gage height, 4.34 I‘t%, superseding figure published in WSP 875.

Remarks.--Records good except those for period of no gage-height record, which are fair.
Flow regulated by Lake Ashtabula (see p. 48 ).

Revisions.~-WSP 1175: Drainage area, See also Records available.

Rating table, water year 1954-55 ({gage-helght, in feet, and discharge,
in cubic feet per second
(Shifting-control method used Apr. 13-16)

2.4 0.2 3.2 52
2.5 1.0 3.5 121
2.8 2.2 4.0 273
2.7 4.3 5.0 490
2.8 8.6 7.0 983
2.9 16 9.0 1,530
3.0 26
Discharge, in cubic feet per second, Water year October 1354 tq September 1955
Day | Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 43 39 95 103 50 15 19 68 70 s8] 140 1.2
2 43 -1} 90 105 Ei) 14 13 *66 68 58 | T00 *#1.0
3 44 105 k3 103 49 13 10 64 118 54 70 Tz
4 42 105 98 100 49 12 7.5 70 355 40 1.9
5 43 105 98 98 49 14 5.3 64 472 74 30 1.8
6 48 103 98 100 47 14 3.2 68 520 77 25 1.5
7 44 105 98 98 49 13 *1,9 66 740 79 20 1.5
8 49 100 98 98 49 15. 1.1 62 766 93 18 1.2
9 Er 100 95 95 49 21 .6 70 768 81| *18 2.0
10 43 105 100 98 47 39 2z 66 780 84 7.5 3.0
11 42 105 100 93 50 27 433 66 756 135 5.7 2.5
12 43 108 98 88 49 21 808 62 697 105 3.7 1.9
13 40 111 105 90 49 26 4,220 409 100 2.8 1.6
14 43 95 49 50 14,470 66 95 111 3.0 1.6
15 42 103 100 90 46 29 ;] 66 68 148 3.4 1.5
16 42 100 100 98 24 16 830 72 68 460 2.6 1.9
17 42 100 100 105 16 10 422 70 68 10 2.4 1.9
18 42 100 98 113 16 12 222 68 70 460 2.5 2.6
19 42 100 100 121 13 18 141 66 70 460 2.8 2.5
20 42 100 100 118 7 11 105 66 *68 460 3.7 2.0
21 39 100 98 103 14 *7.0 72 66 66 460 3.7 7.5
22 39 103 95 58 16 5.7 66 68 66 400 3.2 70
23 40 103 95 52 *15 9.2 68 79 68 400 3.7 4.3
24 40 98 98 49 15 5.7 68 64 66 400 3.4 2.8
25 38 100 100 *47 14 3.7 66 72 64 400 2.4 1.5
26 40 105 103 47 14 2.5 66 *79 64 300 2.5 1.8
27 38 103 100 49 14 70| 70 84 64 350 2.8 2.5
28 *40 105 100 49 15 40 64 88 72 250 2.8 1.9
29 38 95 98 49 -1 111 64 73 68 200 2.5 %2.2
30 39 *100 95 S50|=------ 68 72 70 180 2.0 1.4
31 40f------[ %103 50({------| 52 R 68 |=------ 160 1.4 |-~
Totall 1,292| 2,998( 3,054| 2,612 934| 722.8(7,604.6| 2,147 | 7,674 7,115 529.5 68.8
Mean| 41.7 .9 98.5 84.3 33.4 23.3 253 .3 256 230 17.1 2.29
Ac-f94 2,560) 5,950| 6,060 5,180| 1,850| 1,430| 15,080| 4,260| 15,220 14,110} 1,050 136
Calendar year 1954: Max 704 Min 9.8 Mean 92.6 Ac-ft 67,040
Water year 1954-55: Max 1,470 Min 0.8 Mean 101 Ac-ft 72,890

* Discharge measurement mede on this day.
Note.--No gage-height record July 17 to Aug. 8; discharge estimated on basis of record for station
beTow Baldhill Dam.
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Sheyenne River near Kindred, N. Dak,

Location.-~Lat 46°37'35", long 97°00'05", in NEJNW: sec. 5, T. 136 N., R, 50 W,, near
center of span on downstream side of Great Northern Railway bridge, 15 miles south-
east of Kindred and at mile 68.1.

Dr-aina§erarea.--9,170 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
asin).

Records available.--July 1949 to September 1955,

Gage ,--Wire-weight gage read once daily, Datum of gage is 929 ft above mean sea level
from Great Northern Railway profile).

Average discharge.--6 years, 213 cfs {154,200 acre-ft per year),
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Extremes,--Maximum discharge during year, 1,{1720 cfs Apr. 19 (gage height, 8.80 ft); mini-

mum, 19 cfs Sept. 22 {gage height, 3,02 ft).
1949-55: Maximum discharge, 3,210 cfs May 13, 14, 1950 (gage height, 20.50 ft);
minimum, that of Sept. 22, 1955,

about 3

Sprinéoflood in 1947 or 1948 reached a stage of 22,1 ft, from floodmarks (discharge,
»

0 cfs).

Remarks.--Records good except those for period of ice effect and those above 650 cfs,
ch are fair. Flow regulated to a large degree by Lake Ashtabula (see p. 48 ) and
several smaller reservoirs,

Rating table, water year 1954-55, except period of ice effect ggage
height, in feet, and discharge, in cublc feet per second

3.0 17 5.0 401
3.2 36 6.0 600
3.5 72 8.0 966
4.0 162 8.6 1,080
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 *60 78 59 100 55 40 200 147 138 97 357 32
2 62 42 B0 ~30 55 35 250 136 130 96 TES 29
3 60 7y 100 85 50 35 300 126 136 100 291 28
4 63 63 110 85 50 30 380 118 130 155 237 28
5 64 83 110 85 50 25 450 111 122 178 219 28
6 63 86 125 85 45 20 380 109 124 190 234 27
7 64 82 130 85 40 20| *2s0 109 136 278 *195 *23
8 67 76 95 45 20 276 102 257 255 185 26
9 64 111 120 95 45 20 *209 99 352 180 167 27
10 67 124 115 %0 30 25 183 102 392 197 128 31
11 68 122 115 90 35 25 155 99 445 207 106 31
12 78 124 120 85 80 25 136 102 537 187 94 26
13 75 124 120 85 25 122 102 607 308 79 28
14 64 122 120 85 40 30 *111 104 634 447 69 29
15 54 120 115 85 50 30 109 100 645 464 62 26
16 51 126 115 85 50 30 296 96 640 379 60 22
17 128 115 70 50 25 596 91 581 303 55 23
18 66 126 105 70 55 30 880 89 449 242 51 22
19 87 128 105 70 55 90| 1,080 89 305 216 49 20
20 68 130 105 80 50 140 Ti'c'a?s 86 212 224 46 22
21 69 128 105 85 50 160 793 92 *171 359 45 25
22 72 130 110 70 55 140 503 98 147 412 44 19
23 72 132 110 70 80 140 375 92 136 416 39 zz
24 73 132 95 65 50 100 293 *89 122 416 39 28
25 73 128 100 80 50 90 260 89 115 408 40 28
26 *71 132 105 *90 *45 60 222 94 109 414 38 26
27 75 134 105 90 50 60 190 118 102 399 38 *25
28 76 136|  *100 70 40 60 169 136 99 392 37 26
29 76 i 110 70 - 130 153 144 97 399 34 30
30 76 69 95 60| - 270 %142 138 L 383 35 25
31 18- - 95 55|------ 27| - -~ 126|------ 343 31|------
Total] 2,088] 3,262 3,339] 2,505 1,380 2,200/ 10,583| 3,326| 8,169| 9,044 3,433 782
MeanJ 87.4 108 108 80.8 49.3 71.0 351 107 272 292 111 26.1
Ac-ff 4,140| 6,470 6,620 4,970 2,740 4,360| 20,870 6,600| 16,200| 17,940( 6,810 1,550
Calendar year 1954: Max 625 Min 35 Mean 126 Ac-ft 91,220
Water year 1954-55: Max 1,080 Min 19 Mean 137 Ac-ft 99,270

# Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 2 to Apr. 7.
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Sheyenne River at West Fargo, N. Dak.
Location.--Lat 46°53'20", long 96°54'55", in sec. 31, T. 140 N., R. 49 W., on left bank
downstream from county highway bridge, 1 mile north of West Fargo, 3 miles up-

stream from Maple River, and at mile 24.5.
Drainage area.--9,270 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
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asing.
Records available.--March to November 1902 (gage heights only), April 1903 to October
TWMarch to August 1919, September 1929 to September 1955. Published as "at or near

Haggart" 1902-7, 1919. Records for March to November 1902 and November 1905 to June
1907, published in WSP 100, 171, 207, and 245, have been found to be unreliable and
should not be used. -

Gage .--Water-stage recorder. Datum of gage is 877.19 ft above mean sea level, datum of

929. March 1902 to April 1908 and March to August 1919, staff gage at private bridge

three-quarters of a mile (revised) upstream at different datum. September 1929 to
July 22, 1930, wire-weight gage at present site and datum. July 2%, 1930, to June 27,
1933, chain gage at present site and datum.

Average discharse.——26 years (1929-55), 148 cfs (107,100 acre-ft per year); median of
yearly mean discharges, 130 cfs (94,100 acre-ft per year).

Extremes.--Maximum discharge during year, 1,110 cfs Apr. 21 (gage height, 11.68 ft); mini-
mum, 20 cfs Mar. 12, 14; minimum gage height, 3.21 ft Sept. 11.

1902-6, 1919, 1929-55: Maximum discharge, 2,810 cfs May 22, 1950; maximum gage
height, 20.61 £t May 11, 1950 (backwater from Maple River); minimum dlscharge 2.0 cfs
Dec. 14, 1936 {gage height, 1.90 ft).

Revisions.--The maximum discharge for the water year 1904 has been revised to 1,946
cfs Apr. 25 to May 2, 1904, superseding figure published in WSP 130.

Remarks.--Records good except those for periods of ice effect, which are failr. Flow regu-
Tated to a large degree by Lake Ashtabula (see p. 48).

Revisions.--WSP 1175: Drainage area. Revised figures of discharge, in cubic feet per
second, for periods in the water years 1904 {monthly values only) and 1946, superseding
those published in WSP 100, 130, and 1055, are given herewith. See also Records avalil-

able,
Date Discharge Date Dlscharge Date Discharge
1946 1946-Con, 1946-Con,
Feb, 7 29 Feb. 13 20 Feb. 19 15
8 28 14 18 20 16
9 27 15 17 21 18
10 24 16 16 22 19
11 23 17 14 23 19
12 21 18 17 24 19
25 33
Month Cfo-days | Maximum | Minimum | Mean | Lonoff in

aes - 103 36 77 4,760

November
. - - - +80 4,760
April 1904 - 1,946 660 1,331 79,230
Pebruary 1946....... P 709 41 14 25.3 1,410
Water year 1945-46........00000.. 50,097 1,630 14 137 99,360
Calendar year 1946....vsuvssonas. 52,398 1,630 14 144 103,900
ar Kﬂes mated.
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day | Oct. Nov. Dec, Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 €0 69 *75 70 60 55 240 151 138 112 339 39
2 60 40 70 T 50 50 *290 1 134 1 341 ki)
2 60 80 65 70 40 40 380 141 138 124 i4-3 35
62 60 60 75 0 40 380 130 139 143 300 34
5 62 56 B85 75 45 40 370 126 138 146 253 34
6 62 62 110 75 45 40 *380 119 132 185 233 3
4
g €0 80 100 75 45 35 427 113 126 200 230 *33
8 62 84 90 75 45 35 414 114 166 260 *219 33
y 64 78 95 80 45 35 357 115 216 319 200 33
o 68 76 95 80 40 30 317 110 307 282 185 32
11 68 92 95 80 40 25 251 107 354 208 164
30
%2 69 113 105 80 40 20 198 110 428 232 137 32
13 70 116 120 85 45 162 108 534 250 120 33
1a 75 117 105 85 45 20 *144 105 601 268 108 32
5 79 119 100 85 50 25 125 101 635 408 95 32
16 70 118 95 85 50 40 117 99 651 484 8
7 31
17 60 116 90 85 45 25 98 654 80 30
13 51 120 90 85 40 25 449 92 343 75 30
%o 46 120 90 80 50 25 824 91 485 279 69 29
120 90 80 55 40| 1,040 89 300 235 64 27
21 62 121 90 75 60 40| 1,080 218
59 28
22 65 123 90 70 65 w| ~“BTE 284 57 29
gi 66 124 90 70 65 60 588 383 52 30
24 67 vy 85 75 70 *90 404 410 49 30
£ 68 124 85 85 ki 150 313 417 48 31
26 68 124 90 95 130 266 411 48 *
31
27 *68 124 140 *95 120 229 410 48 31
28 68 120 T30 100 100 201 408 48 32
29 68 84 *100 120 *179 404 45 30
30 67 80 80 95 130 160 396 43 29
31 68| —m--- 75 75 *#150 | —===mm 389 Iy r—
Total 1,993| 2,964| 2,880, 2,510| 1,417| 1,800 11,289 | 3,421 8,446| 9,141 | 4,165 952
wean| B3| das| oo 81.0| %0.6| 58.1| '376| ~110| 28| 295| 13a| 31.7
Ac-fi 3,950} 5,880{ 5,710! 4,980| 2,810 3,570 22,380 6,7%0{ 16,750 18,130| 8,260 | 1,890
Calendar year 1954: Max 559 Min 39 Mean 128 Ac-ft 92,750
Water year 1954-55: Max 1,080 Min 20 Mean 140 Ac-ft 101,100

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 2-4, Nov. 28 to Apr. 4.
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Maple River at Mapleton, N, Dak.

Location.--Lat 46°53'20", long 97°03'20", in NEENEL sec. 1, T. 139 N,, R. 51 W., near
genfer og downstream side of county highway bridge in Mapleton, 10.5 miles upstream
rom mouth.

Drainage area.--1,480 sq mi, approximately.
Records available.--April 1944 to September 1955.

Gage.--Wire-weight gage, and loose rock dam; gage read once daily. Datum of gage is.
86.67 ft above mean sea level, datum of 1929.

Average discharge.--11 years, 54.8 cfs (39,670 acre-ft per year); median of yearly mean
dIscharges, 53 cfs {23,890 acre-ft per year).

Extremes.--Maximum discharge observed during year, 500 cfs Apr. 2 (gage height, 12.4 ft,
ackwater from ice); no flow Feb., 21 to Mar. 27.
1944-55: Maximum discharge, 4,840 cfs June 17, 1953 (gage helght, 18.62 £t); max-
imum gage height, 18.91 ft Apr. 6, 1952 (backwater from ic:§; no flow at times in most
years.

Remarks.--Records fair. Some small diversions for irrigation.

Revisions (water years}.--WSP 1175: 1947(M).

Rating tables, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control me.hod used Nov. 11 to Dec. 25, May 13 to June 9)

Oct. 1 to Apr. 6 Apr. 7 to Sept. 30
6.2 ¢} 6.0 o] 6.6 8.2
6.3 .3 6.1 .2 6.8 20
6.4 1.0 6.2 4 7.0 39
6.5 2.5 6.3 .9 7.2 65
6.6 5.0 6.4 2.1 7.5 119
6.7 2.0 8.5 4.6 8.0 250

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 1.9 2.5 *3.9 2 0.5 ] 250 20 7.1 7.4 18 0.7
2 1,8 3.2 3.9 2 .5 0 *480 19 7.8 7.1 21 .6
3 1.2 3.2 3.2 2 .5 0 460 18 10 6.1 .5
4 1.0 4.2 2.3 2 . 5| 0 *400 13 12 7.8 17 4
5 .6 3.9 2.7 2] .5 (4] 250 7.4 10 1 15 .3
6 .3 3.9 2.7 2 .5 0 *230 5.6 9.6 29 *14 .3
7 .3 3.4 2.7 2 .5 0 175 3.8 8.7 46 13 ».2
8 .4 3.2 2,7 2 .5 0 137 8.2 9.1} 151 13 .2
9 .3 2.5 2.7 2 .5 0 *121 11 8.7 247 13 .2
10 .3 3.2 2.7 2 .5 0 117 10 15 146 14 3
11 .4 1.6 3.2 2 .2 o 111 9.1 14 113 12 .2
12 .4 1.6 3.2 2 .2 0 99 10 18 107 14 3
13 4 1.3 3.2 2 .2 0 83 8.7 22 155 14 .4
14 .3 1.9 3.2 2 .2 0 *75 7.4 21 130 11 .2
15 .2 2.7 3.2 2 .2 o 62 5.6 20 115 7.8 .2
1s ey 4.2 3.2 1 .2 0 54 3.8 19 78 7.4 .2
17 .1 4.7 2.9 1 .2 0 47 3.8 17 79 7.4 .2
18 .1 3.6 2.9 1 .2 0 47 2.3 17 78 6.3 21
19 .2 3.2 2.9 1 .2 0 40 2.8 18 71 6.0 .3
20 .2 3.2 2.9 1 .2 0 38 2.8 19 62 5.6 .1
2l 4 3.2 2.9 1 [ o 31 2.8 *16 49 5.6 .2
2z .9 3.2 3.2 1 0 o 26 1.8 15 40 5.6 .2
23 .7 2.9 3.4 1 (] 0 24 *1,1 13 36 5.3 .5
24 .6 2.7 3.4 1 [ *0 25 .6 12 29 4.9 .4
25 .5 3.6 3.4 1 0 [+ 26 4 10 29 4.6 .2
26 .9 5.3 3 1 (] o 29 .5 17 5.8 *.2
27 *1,5 %*g 3 *1 0 0 28 1.6 19 3.8 .2
28 1.8 ] 3 1 *0 .2 27 4.0 19 3.5 .2
29 2.7 4.2 3 1 - .5 *23 3.8 23 1.3 .2
30 2.3 4.2 *3 Y 1 22| 3.5 27 .8 .2
31 1.8~ -=--~ 3 - *g |- oS 3.0f(~----- 19 -l b
Totall  24.4} 101.2 94.6 46 7.0 5.7| 3,537| 195.4| 401.8/1,959.0| 295.5 8.4
Mean 0.79 3,37 3.05 1.5 0.25 0.18 118 6.30 13.4 63,2 9.47 0.28
Ac-TY 48 201 188 91 14 11, 17,020 388 797| 3,890 582 17
Calendar year 1954: Max 200 Min 0.1 Mean 10.7 Ac-ft 7,750
Water year 1954-55: Max 480 Min 0 Mean 18.3 Ac-ft 13,250
Pesk discharge (base, 300 cfs).--Apr. 2 (5 a.m.) 500 cfs (12.4 ft).

* Discharge measurement or observation of no flow on this day.
Note.--Stage-discharge relation affected by ice Dec., 26 to Apr. 6.
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Rush River at Amenia, N. Dak.

Location.=--Lat 47°00'40", long 97°13'10", on line between secs. 23 and 24, T. 141
R. 52 W., near center of span on upsbream side of bridge on State Highway i8, 0 d'mile
north of Amenia.

Drainage area.--107 sq mi.
Records available.--July 1946 to September 1955.

Gage .~-Wire-weight gage and loose rock dam; gage read once daily. Datum of gage is about
43 £t above mean sea level, datum of 1928 {from railroad profile). Prior to Oct. 7,
1947, staff gage at site 150 ft downsbtream at same datum.

Average discharge.--9 years, 9.64 cfs (6,980 acre-ft per year).

Extremes . --Maximum discharge during year, 200 cfs Mar. 31 (gage height, 9.0 ft, from graph
ased on gage readings, backwater from ice); no flow during several months.
1946-55: Maximum discharge, 1,230 cfs Apr 14, 1947; maximum gage height observed,
10.96 £t Mar. 27, 1950 (backwater from ice); no tlow for some periods in each year.

Remarks.--Records fair except those for Mar. 30, 31, which are poor.

Rating table, water year 1954-55, except periocd of ice effect (gage
height, in feet, and discharge, in cublic feet per second)
(Shifting-control method used Apr. :;.1-20, June 3, 6, 20, 21, Aug. 2,

3, 7-12
1.5 0 2.5 9.7
1.6 W1 2.7 16
1.7 .4 3.0 29
1.8 .8 3.5 62
1.9 1.4 4.0 102
2.1 2.9 4.5 146
2.3 5.6
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day | Oct. Nov, Dec, Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 9| 138 0.7 1.2 0.1
2 ) 64 .5 3.2 21
3 o] =31 .3 5.8 16
4 o 28 .1 3.5 6.7
5 0 19 ) 4.1 3.1
6 0 *18 0 4.8 2.3
7 0 9.0 [} 3.1 *2.0
8 0 6.7 0 2.6 1.3 (*)
9 0 4.1 [ 2.8 .9
10 o 3.2 [e] 1.4 .3
11 [} 3.5 [o] l.0 9
1z 0 2.7 0 1.1 [
13 [o] *2.0 o] 1.2 o]
14 0 1.8 o 1.1 o
1s 0 1.7 0 1.1 0
16 o 1.7 (o] 1.0 o]
17 o 1.6 [+ .7 0
18 (4] 1.5 [s] 7 o
19 (*) o .9 o .8 [}
20 0 .8 o 4 0
21 [} .7 0 **1 o]
22 o] =8 ] Q [}
23 0 .9 *0 0 0
24 [+] .8 o] [¢] [o]
25 [+ .8 o] [¢] [o]
26 0 .8 0 o [ (*)
27 (*) o .8 0 0 0
28 [o] .8 [} o} 0
29 - (o] *.8 .3 o 0
30 (*) ERALEE b40 .8 .8 o 0
31 e - ----=-1 *blsQ| - ----- 1.0|------ 0 f------
Totall o} o] o) 0 o] 190} 345.0 3.7 41.3 o 53.7
Mean o o] 0 [+ [¢] 6.1 11.5 0.12 1.38 0o 1.73 [o]
Ac-fy 0 [o] [s] [} [s] 377 684 7.3 82 o] 107
Calendar year 1954: Max 58 Min o Mean 1.59 Ac-ft 1,150
Water year 1954-55: Max 150 Min O Mean 1.74 Ac-ft 1,260
discha 50 cfs).--Mar., 31 (5 a.m.) 200 cfs (9.0 ft).

* Discharge measurement or observation of no flow made on this day.
** Fleld estimate made on this day.
b Stage-discharge relation affected by ice.
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Buffalo River near Hawley, Minn.

Location.--Lat 46°51'00", long 96°19'45", near center of SE% sec. 14, T. 139 N., R. 45 W.,
near left downstream end of bridge on farm lane, 2 miles southwest of HawleyA

Drainage area.--322 sq mi.
Records available.--March 1945 to September 1955.

Gage.--Water-stage recorder. Datum of gage is 1,111.91 ft above mean sea level, datum of
h?zﬁ Prior to Jan. 29, 1953, chain gage at brid,ge 1,800 £t upstream at datum 3.17 £t
er.

Average discharge.--10 years, 71.9 efs (52,050 acre-ft per year).

Extremes.--Maximum discharge during year‘ 1,590 cfs Aug. 5 (gage height, 9.31 £t); minimum,
cfs Nov. 6 (gage height, 3.09 f
1945-55: Maximum discharge thab “of Aug. 5, 1955; minimum observed, 6.8 cfs July 28,
1945; minimum gage height observed 2.79 £t Sept 8, 1950 (site and datum then in use) .
Maximum sbage known, about 11.3 ft, present datum, in spring of 1921, from informa-
tion by local resident.

Remarks.--Records good except those for periods of ice effect, which are fair.
Rating tables, water year 1954-55, except periods of ice effect {gage

eight, in feet, and discharge, in cubic feet per sec¢ond)
Shifting-control method used Aug. 21-26

Oct. 1 to Apr. 2 Apr., 3 to Sept. 30
3.1 1z 3.2 24 8.0 810
3.3 26 4.0 92 8.0 1,340
6.0 342 9.2 1,500
7.0 516
Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug, Sept.
1 16 18 15 14 13 15 200 81 45 27 44 89
2 17| 18 15 14 *13 15 250 82 44 26 102 82
3 17 19 14 14 13 15 275 98 56 29 289 17
4 17 19 14 14 13 is *317 95 71 89 878 72
5 17 24 13 *14 13 15 349 85 70 162| *1,500 66
6 17 13 12 14 13 15 301 76 65 213 ‘1,360 60
7 16 19 12 14 13 15 259 64 60 224 1,220 56
8 16 22 *12 14 13 *15 214 58 80 232| *1,090 49
9 17 21 12 14 13 15 *182 57 64 250 985 41
10 17 19 12 14 13 1 166 S5 70 271 865 48
11 18 21 12 14 13 15 164 54 70 273 *764 48
12 21 21 12 14 13 15 144 Sz 67 287 675 43
13 24 21 12 14 13 15 123 49 60 352 604 41
14 24 21 13 14 14 15 105 48 54 299 544 39
15 24 21 13 14 14 15 93 43 47 287 *491 38
16 23 20 13 13 14 15 as 48 40 272 443 38
17 22 22 13 13| 14 15 8l 40 36 257 390 37
18 21 22 13 13 14 15 79 39 37 245 343 35
19 20 22 13 13 14 15 *78 *38 43 218 289 35
20 19 22 14 13 14 15 78 34 85 176 236 33
21 *20 21 14 13 14 15 78 29 *84 *140 204 32
22 21 20, 14 13 14 15 77 3 70 125 182 *33
23 21 20 14 13 14 15 73 32 56 112 *162 35
24 21 20 14 13 14 15 87 31 49 95 148 35
25 21 21 14 13 14 15 63 31 48 80 138 36
26 21 19 14 15 80 33 41 70 131 36
27 21 19 14 15 58| 42 38 62 125 38
28 21 18 14 20 &8 54 34 57 117 43
29 21 16! 14 40 79 58 31 54 111 43
30 21 16 14 100 80 56 29 S1 103 42
31 20| ----- - 14 150f - ----- 50| -~---- 47 102 | ----~-
Total] 612 595 413 418 380 715 4,246 1,642 1,622 5,082 14,635 1,398
Mean 19.7 19.8 13.3 13.5 13.6 23.1 142 53.0 S54.1 164 472 46.6
Ac-fY 1,210 1,180 819 829 754 1,420/ 8,420 3,260 3,220| 10,080| 29,030 2,770
Calendar year 1954: Max 612 Min 11 Mean 59.0 Ac-ft 42,740
Water year 1954-55: Max 1,500 Min 12 Mean 87.0 Ac-ft 62,990

* Discharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov. 1-3, Nov. 28 to Apr. 2 (no gage-height record
Mar, 24-30),
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South Branch Buffalo River at Sabin, Minn.

Location.--Lat 46°46'20", long 96°37'40", in SWESW: sec. 9, T. 138 N., R. 47 W., on down-
stream side of highway bridge near center of span, a quarter of a mile downstream from
Whiskey Creek and 1 mile east of Sabin.

Drainage area.--522 sq mi.
Records available.--March 1945 to September 1955.

Gage.--Chain gage read once or twice daily. Altitude of gage is 890 ft (from topographic
map). Prior to Aug. 17, 1948, at site 1 mile downstream at different datum.

Average discharge.--10 years, 48.5 cfs (35,110 acre-ft per year).
Extremes.--Maximum discharge during year, 862 cfs Apr. 2 (gage height, 12.28 ft); no flow
an. 30 to Mar. 29.
1945-55: Maximum discharge, 3,410 cfs May 31, 1953 (gage height, 15.38 ft); no flow
for many days in most years.
Remarks.--Records fair except those for periods of ice effect or no gage-height record,
which are poor.

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct, Nov. Dee. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.4/ 12 o} 1.4 0 soo| 47 29| 11 a20 2,1
2 5.9 sr| 8 BH o o g3 e 27 9,4 17 az.0
3 ¢.8 9.0 6.0 1.2 o| ¥ a68 28| 18| az2 1.9
i 4.2 8.7 5.5 1.2 0 546 a72 30| ass a2d 1.8
5 5.3 8,2 5.0 1.1 0 409| &8 28 98 a2z 1.5
6 6.1 8.7 4,5 *1.1 0 309| 62 28| 102 20 1.4
7 6.8 9.6 4,5 1,1 0 223| 50 24| 134 alg 1.1
8 8.1 11 4.0 1.1 *Q 180| 47 33| 228 a18 1.0
9 9.2 11 *3.9 1.0 ol +148| <2 48| 27¢ al? .9
10 9.7| 11 3.8 1.0 0 119 36 62| 269 816 .9
1 9.7] a 12 3.8 .8 [ 102| 30 81| 220 16 1.2
12 9.8 a 11 5.8 .8 0 88| 27 97| 196 als 1.6
13 10 a1 3.5 .8 0 76| 23 8100 | 408 al3 1.4
14 12 alz 3.5 .8 <] 68 18 98| 479 a1l 1.3
15 15 al2 3.5 .6 0 62| 15 91| 689 29.0 1.1
16 34 12 3.0 .6 0 52| 14 72| 711 a7.0 _g_,_g
17 41 12 3.0 .6 0 49| alo 54 85.0 [ a3,

18 84 13 3.0 e 0 46| *7.0 46| 548 3.3| a2.0
19 58 3.0 4 0 *43 .8 42| 412 2.2| &l
20 46 12 2.5 . 0 43 5.2 39| a280 az.2| al.0
21 38 12 2.5 .3 0 40 4.3 *36| 192 a2,2 a.8
22 31 12 2,5 .3 [ 40 3.8 a32 | #140 2,2 *7
23 24 11 2,5 .2 0 39 4.0 az8| 102 *2.2 .8
24 *23 11 2.0 .2 0 35 3.4 az4 | a8 1.8 1.0
25 20 10 82,0 .2 0 34 3.0 20| 76 2.2 1.2
26 19 9 2.0 .1 [} 36 3.8 19| 62 82,6 1.4
27 20 ] 2.0 1 [ 35 5.3 16| 46 3,0 1.4
28 17 9 2.0 a 0 34 8.5 15| a3s 3.3 1.5
23 14 8 1,5 A - 0 33 8.4 12| 28 az,8 1.9
30 14 7 . --eee- 50 0| a12 1z 26 2.5 1.8
31 14 |---T-- 1.5 T |------ 100 - ----- 820 | ------ 22 82,3 | -~----
Total] 600.0| 314.9| 105.3| 19.4 0 150| 4,930| 780.5( 1,271 (6,604.4| 305.8 | 44,7
Mean| 19.4| 10.,5| '3.40| 0,63 0 4.8 164 | 25.2| 42,4 213 | 9.86| 1.49
Ac-pt 1,180 625 209 38 0 298| 9,780 1,550| 2,520 13,100 807 89
Calendar year 1854: Max 360 Min 0.5 Mean 28,3 Ac-ft 20,460

Water year 1954-55: Max 823 Min O Mean 41l.4 Ac-ft 30,010

* Discharge measurement or observation of no flow made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for Buffalo
River near Hawley and near Dilworth.

Note.--Stage-discharge relation affected by ice Nov., 26 to Apr. l.
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Buffalo River near Dilworth, Minn.

57

Location.;-Lat 46°57!40", long 96°39140", in SELSWi sec. 6, T. 140 N., R. 47 W., on left
bank 4% miles southeast of Kragnes, 63 miles northeast of Dilworth, and 9 miles down-

stream from South Branch.

Drainage area.--1,040 sq ml, approximately.

Records available.--March 1931 to September 1955.

Gage.--Water-stage recorder. Altitude of gage 1s 870 ft (from topographic map).

Apr. 5, 1937, chain gage at same site and datum.

Average discharge.--20 years (1935-55), 118 cfs (85,430 acre-ft per year).

Prior to

Extremes.--Maximum discharge during year, 1,260 cfs Apr. 4 (gage helght, 14.85 ft); mini-

mum dally, 13 c¢fs on many days during January, Pebruary

and March

1931-55: Maximum discharge, 4,530 cfs Apr, 2, 1943 zgage heighf:, 22.60 ft, from

floodmark); no flow at times in 1936.

Remarks.-~Records falr except those for perlods of no gage-height record, which are poor.

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov, Dec, Jan, Feb, I Mar. Apr, May June July Aug, Sept.
1 21 37 28 13 13 13 200 120 67 45 98 108
2 z1 36 28| 13 13 600 133 68 41 89 104
3 22 35 26 13 *13 13 *960 142 76 39 90 92
4 22 34 24 13 13 13| 1,230 152 80 84 154 83
5 22 34 2¢ 13 13 13| 1,740 170 8s 344 265 76
6 22 33 2z *13 13 13 991 170 100 421 385 70
7 22 32 22 13 13 13 824 156 102 38 647 68
8 23 30 *22 13 1 13 €88 139 96 463 *896 61
9 25| 30| 22 13 13 *13 *552 123 92 536{ 1,010 59

10 25 30 20 13 13 13 437 111 103 517] 1,040 55
11 26 32 20 13 13 13 352 10z 121 511 *997 49
12 28 32 20 13 13 13 303 96 140 51 925 50
13 29 32 18 13 13 13 274 90 158 665 835 51
14 32 32 18 13 13 13 248 84 lg_g 874 748 49
15 34 32 18 13 13 13 220 78 164 974 671 46
16 36 32 18 13 13 13 193 7z 151 %_,_Q%Q 608 44
17 38 34 18 13 13 13 170 67 129 ,010 554 44
18 45 34 18 13 13 13 157 67 110| 1,000 504 43
19 63 34 16 13 A4 14 *150 *62 96 857 448 44
20 7 34 16 13 14 14 145 58 91 870 397 43
21 *78 34 16 13 14 14 138 54 85 *734 343 43
22 74 34 16 13 14 14 133 49 *108 54 290 44
23 66 34 18 13 14 14 131 44 11z 386 *248 *43
24 58 32 16 13 14 14 128 44 98 306 216 43
25 52 32 14/ 13 14 14 120 43| 82 263 190 43
26 46 32 14 14 112 43 72 224 171 44
27 43| 32 14 14 108 46 66 203 156 44
28 42| 30 14 14 108 51 61 159 145 44
29 40 30 14 15 110 62 54 136 135 45
30 38 28| 14 20 114 70 50 124 124 47
31 38)----. - 14 40 - ----- [:3:] I 110 215| ------

Totall 1,209 977 578 449 11,034| 2,767] 2,985| 14,449| 13,495, 1,677
Mean 39,0 32.6 18.6 14,5 368 89.3 .5 466 435 55.9
Ac-ft] 2,400 1,940| 1,150 8s1| 231,880/ 5,490] 5,920 28,660( 26,770| 3,330
Calendar year 1954: Max 665 Min 14 Mean 91.5 Ac-ft 66,270

Water year 1954-55: Max 1,230 Min 13 Mean 138 Ac-ft 99,980

* Discharge measurement made on this day.

Note,--Stage-discharge relation affected by ice Jan. 6, Jan. 10 to Apr. 4.

No gage-height record

Nov. 7 to Jan. 5, Jan, 7-9; discharge estimated on basis of 2 discharge measurements, weather rec-
ords, and records for station near Hawley and South Branch Buffalo River near Sabin.
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Wild Rice River at Twin Valley, Minn.

Location.--Lat 47°16'00", long 96°14'40", in NE% sec. 27, T. 144 N., R. 44 W., on left
ank 100 ft upstream from highway bridge, three-quarters of a mile northeast of Village
of Twin Valley, and 2 miles upstream from a small tributary.

Drainage area.--888 sq mi.
Records available.--June 1909 to September 1917, July 1930 to September 1955.

Gage.--Water-stage recorder. June 1909 to September 1917 staff gage at site a quarter of
a mile downstream at different datum. July 23, 1930, to Nov. 24, 1934, chain gage at
highway bridge 100 ft downstream from present site at present datum. Nov. 25, 1934,
to Aug. 2, 1950, water-stage recorder 80 ft upstream from present site at present datum.

Average discharge.--32 years {1910-17, 1930~55), 163 cfs {118,000 acre-ft per year).

Extremes.--Maximum discharge during year, 927 cfs Apr. 4 (gage height, 5.57 £t); minimum,
"9 cfs Sept. 18 (gage height, 0.73 ft).
1909-17, 1930-55: Maximum discharge, 9,200 cfs July 22, 1909 (gage height, 20.0 ft,
site and datum then in use), from rating curve extended above 3,300 cfs; minimum, 0.5
cfs Nov. 4, 1939.

Remarks.--Records good except those for periods of ice effect, which are fair, or those
or periocds of no gage-height record, which are poor. Flow slightly regulated by Rice
Lake and many other small Jakes above station. Diurnal fluctuation caused by opera-
tion of mill at Faith, 17 miles above station.

Revisions (water years).--WSP 955: 1941,

Rating table, water year 1954-55, except periods of ice effect (gage
height in feet, and discharge, in cubic feet per second)

0.7 2,0 6.0 87
.8 5.0 2.5 194
1.0 13 4.0 514
1.2 28 6.0 1,060
Discharge, in cuble feet. per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 28 48 60 34 450 415 208 144 66 14
z 15 48 56 22 *34 550 I 214 136 75 7.9
3 21 42 56 28 791 411 244 125 BT 6.8
4 27 50 56 34 32 #3833 391 274 139 50 12
5 25 56 50 *24 34 k143 369 268 139 66 5.4
6 24 60 48 26 34 724 354 266 148 67 4.4
7 25 52 46 26 28 599 310 260 158 64 5.3
8 27 51 44 28 40 *36 622 294 254 153 65 7.5
9 31 44 *42 30 10 36 685 286 254 138| 62 9.1
10 30 59 48 30 38 36 545 264 280 131 55 5.4
11 25 56 48 32 34 34 514 290 292 120 49 4.7
12 41 56 46 38 38 32 483 274 294 114 51 4.7
13 41 53 46 38 32 453 258 76 177 45 9.5
14 38 52 46 36 28 418 260 256 183 37 7.2
15 49 51 44 38 28 407 258 238 88| 33 16
16 59 61 44 38 34 28 415 248 222 173 35 14
17 9 6 38 28 424 244 204 152 33 5.4
18 54 46 42 38 32 415 234 204 136 25 4.7
is 46 51 38 28 *380 *226 226 117 28 4.4
20 51 53 38 32 358 212 250 *106 21 5.0
21 54 51 34]) 28 348 192 *268 96| 26 8.6
22 *56 50 30 34 354 179 240 91 23 *21
23 52 52 34 28 36 352 173 216 85| *26 als
2¢ 55 52 34 34 335 172 200 80 21 13
2s 51 48 34 32 34 37T 165 188 80 24 al8
26 50 48 32 348 155 183 73 19 222
27 51 44 32 352 5% 173 68 13 24
28 49 38 26 34 389 190 163 67 21 a??
29 47 kLl 36 415 212 155 8| 10 20
30 46 48 40 433 226 152 79 18 a20
31 U 200 216 == 72 g.2|--===""
Total]l 1,264 1,524| 1,274 1,174 14,557 8,052| 6,922 3,748/1,203.2( 338.5
Mean 40.8 50.8 41.1 .9 485 260 231 121 38.8 11.3
Ae-f§ 2,510/ 3,020| 2,530f 1,940| 1,870| 2,330| 26,870| 15,970| 13,730| 7,430| 2,390 671
Calendar year 1954: Max 1,080 Min 12 Mean 185 Ac~ft 119,500
Water year 1954-55: Max 833 Min 4.4 Mean 115 Ac~ft 83,260

* Discharge measurement made on this day.

a No gage-helght record; discharge interpolated.

Note.--Stage-discharge relation affected by ice Nov. 1-2, Nov. 26 to Apr. 2 (no gage-height record
Dec, I7 to Jan. 4, Jan, 17-19, 21, 22, Feb., 13 to Mar, 7; discharge estimated on basis of 3 dis-
charge measurements, weather records, recorded range in stage, and records for station at Hendrum),
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Wild Rice River at Hendrum, Minn.

Location.--Lat 47°16105", long 96°47!50", in SE¥ sec. 19, T. 144 N., R. 48 W., on down-
stream side near center of span of highway bridge half a mile east of Hendrum, and
4 miles upstream from mouth.

Drainage area.--1,600 sq mi, approximately.
Records available.--March 1944 to September 1955,

Gage.--Wire-weight gage read once or twice daily. Datum of gage is 836.75 ft above mean
sea level (Corps of Engineers benchmark).

Average discharge.--11 years, 220 cfs (159,300 acre-ft per year).

Extremes.--Maximum discharge during year, 1,850 cfs Apr. 5 (gage height, 15.99 ft, back-
Water from ice); minimum, 9.2 cfs Sepf. 81 (gage height, 0.91 ft).
1944-55:  Maximum daily discharge, 4,200 cfs Apr. 15, 16, 1947; maximum gage height
observed, 27.70 ft Apr. 15, 1947 (backwater from Red River of the North); no flow for
some days in 1948-49.

Remarks.--Records good except those for periods of ice effect, which are fair. Iarge part
igh flow diverted into Marsh River basin at overflow section 5 miles east of Ada.
Another diversion into Marsh River basin formed 3 miles southeast of Ada diverted
water at all stages 1947 to 1951, after which it was closed except for small regulated
flow diverted at same point.

Rating table, water year 1954-55, except perlods of ice effect, (gage
he t, in feet, and discharge, in cublc feet per second)
Shifting-control method used Oct. 15-31, Nov. 8-25)

1.0 9.2 5.0 257
1.5 21 7.0 480
1.7 27 10.0 890
2.0 39 13.0 1,450
3.0 94 15.0 1,880
Discharge, in cuble feet per second, water year October 1954 to September 1955
Day | Oct. Nov. Dec, Jan,. Feb. Mar. Apr. May June July Aug. Sept.
1 26 50 38 20 *30 32 100 466 234 153 95 18
2 28 20 38 20 30 32 200 468 234 146 94 18
3 azé 25 36 18 30 32 400 460 240 135 415 16
4 24 25 35 18 30 32| *1,300 450 262 135 712 14
5 17 40 35 17 30 32 1,800 438 275 139 743 iz
6 21 40 34 18 30 32 1,700 408 315 136 670 10
7 22 60 34 16 30 32 1,370 384 309 135 541 10
8 23 14 33 16 30 32 960 358 308 16l 352 9.8
9 25 70 *33 17 30 *32 *788 317 302 207 263 12
10 az28 64 33 17 30 32 755 314 *312 201 219 9.8
1l a3o 55 32 *17 30 32 642 282 384 169 188 10
12 a35 48 32 18 30 32 *580 286 394 148 155 14
13 a40 60 32 18 30 32 542 297 356 185 126 14
14 a4s5 58 32 20 30 32 515 273 323 16l 109 9.6
15 *47 54 32 20 32 32 468 270 291 al70 88 2
16 45 64 30 20 32 32 395 268 260 also 77 11
17 42 58 30 22 32 32 434 262 257 208 58 13
18 52 65 30 22 32 32 461 *250 228 216 49 16
19 58 64 28 24 32 32 468 183 231 178 40 16
20 56 60 28 24 32 32 a440 177 234 171 30 i4
21 60 48 28 24 32 32 *418 209 234 139 42 9.2
22 56 56 28 24 32 32 a415 205 *#280 *126 26 1
23 58 57 26 26 32 32 a410 192 261 116 32 *14
24 82 54 26 26 32 32 407 184 228 1ol *30 20
28 §0 58 26 26 32 32 386 181 212 86 22 20
28 58 30 24 28 32 32 374 173 195 58 20} 20
27 56 40 24 28 32 32 388 177 184 68 28 22
28 53 35 24 28 32 34 391 183 175 71 23 22
29 52 40 22 30 - 34 384 2200 165 78 is 23
30 54 40 22 30 40 376 225 156 104 2z 22
31 54} ===--- 22 30 50| ===m=- 236 | === 99 az0 | ~-===-
Total 1,313 1,512 927 680 868 1,022 | 18,267 8,774 7,839 4,350 5,305 441.4
Mecan 42.4 50.4 29.9 21.9 31.0 33.0 609 283 261 140 171 14.7
Ac-fH 2,600 3,000 1,840 1,350 1,720 2,030 36,230| 17,400| 15,550 8,630} 10,520 876
Calendar year 1954: Max 1,790 Min 16 Mean 184 Ae-ft 133,600
Water year 1954-55: Mex 1,800 Min 9.2 Mean 141 Ac-ft 101,700

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basls of weather records and records for station
at Twin Valley

Note.--stage-discharge relation affected by ice Nov. 1-7, Nov, 26 to Apr. 6.
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Red River of the North at Halstad, Minn.

Location.--Lat 47°21110", long 96°50!50", on line between secs. 24 and 25, T. 145 N,
. W., on downstream side of highway bridge half a mile west of Halstad, 23 miles
downstream from Wild Rice River, and at mile 375.2.

Drainage area.--21,800 sq mi approximately (includes 3,940 sq mi in closed Devils Lake
Basfn).

Records available.--April 1936 to June 1937 (no winter records), April 1942 to August
1955 (spring and summer months only).

Gage.--Wire-welght gage read once daily. Datum of gage is 826.65 ft above mean sea
evel, datum of 1929.

Extremes.--Maximum discharge during period, 7,200 cfs Apr. 6 (gage height, 19.28 ft, back-
water from ice); minimum not determined.
1936-37, 1942-55: Maximum discharge, 24,500 cfs Apr. 16, 1947; maximum gage height,
34.00 ft Apr. 17, 1947; minimum discharge observed, 5.4 cfs Oct. 8, 9, 12-14, 1936.
Flood in 1897 reached a stage of about 38.5 ft.

Remarks.--Records good except those for period of ice effect, which are poor. Some regu-
TatTon by many controlled lakes and reservoirs on tributaries.

Revisions.--Figures of daily discharge for perlods Mar. 15-31, 1936, and Apr, 1-30, 1950,
pubIIshed in WSP 805 and 1175, have been found to be unreliable and should not be

used.
Rating table, Mar. 30 to Aug. 31, 1955, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
4.0 577 10.0 3,570
6.0 1,400 12,0 4,850
a.0 2,390
Discharge, in cublc feet per second, March 1954 to August 1955
Day oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - b730| 1,270 811 794] 1,010
2 - b970| 1,270 623 786 986
3 - | b1,800| 1,280 735 774 1,110
4 - | v3.200| T:2%0 712 786| 1,420
s - | p4,800| 1,230 704 954| 1,520
6 - |*b6,000| 1,210 774 1,180| 1,510
7 - | v6,300| 1,200 806| 1,380| 1,460
8 - | ©5,000| 1,190 830| 1,600( 1,470
9 - | *¢,110] 1,150 838| 1,730 1,660
10 - 3,300} 1,130 854| 1,890 1,900
11 - 2,740| 1,060 926| 1,970 1,980
12 - | *2,350( 1,010| 1,080| 1,920| 1,970
13 - 2,070 g998| 1,i70| 1,900 1,860
14 - 1,880 962| 1,250| 2,140| 1,700
15 - 1,660 938| 1,300| 2,560| 1,560
16 - | 1,500 ass| 1,320| 2,690 1.40
17 - 1,440 ss8| 1,320 2,670| 1,320
18 - 1,380 *838| 1,310| 2,510 1,240
19 - 1,410 8a2| 1,300f 2,360| 1,180
20 - 1,650 793| 1,260 2,220| 1,090
21 - | *1,880 766| 1,130} 2,060 1,020
22 - 1,980 712| *1,080| 1,940 910
23 - 1,960 638 966! 1,780 806
24 - 1,800 555 886| 1,600 719
25 - 1,620 509 854 1,470 684
26 - 1,470 465 846| 1,400 661
27 - 455 854| 1,310 657
28 - 61 84 1,22 649
29 495 830| *1,180 *542
30 512 8l4| 1,150 623
3 | | 530 |-====-- 1,090 807 [--==---
Tota - | 71,040| 27,463 28,789| 51,014 37,364
Mean - 2,368 886 960| 1,646| 1,205
Ac-ft] - |140,900{ 54,470| 57,100{101,200| 74,110
Calendar year : Max Min Mean Cfsm In,
Water year : Max Min Mean Cfsm In.

* Discharge measurement made on this day.
b Stage-discharge relation affected by ice.
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Beaver Creek near Hatton, N. Dak.

Location.--Iat 47°37', long 97°40!', on line between secs. 27 and 28, T. 148 N., R. 55 W.,
on right bank at downstream end of abutment of county highway bridge, 10 miles south-
west of Hatton, and 15 miles upstream from mouth.

Drainage area.--175 sq mi, approximately.
Records available.--May 1954 to September 1955.
Gage.--Staff gage read once daily.

Extremes.--Maximum discharge during year, 200 cfs Mar. 31 (gage helght, 7.21 ft, back-
water from ice); no flow for many days.
1954~-55: Maximum discharge, that of Mar. 31, 1955; no flow at times during each year.
l;laxixgwn stage known since 1905, about 8 ft in June 1916, from information by local
residents.

Remarks.--Records fair.

Rating table, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
%Shifting-contrul method used Oct. 1-29, Apr. 6-11,

Apr. 29 to May 4, June 4-11)

1.1 o] 1.6 2.4
1.2 .3 1.8 4.4
1.3 .6 2.5 16
1.4 1.1
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day oct. Nov, Dec. Jan, Feb, Mar, Apr. May June July Aug. Sept.
1 %0.2| %0.5 0.3 0.2 o 0.1| 90 0.8 1.2 0.2 0.3 0.1
2 .2 .5 *.3 .2 0 .1 %55 *.8 1.6 .2 .3 [
3 4 .5 .3 *.2 .1 .1 40 .8 *5.4 .8 .3 [9)
4 .2 .5 .3 .2 1 .1 25 .7 7.2 1.1 .3 0
S .2 .5 .3 .2 .1 .1 18 7 5.8 .7 .2 o)
6 .2 .5 .3 .2 .1 .1 15 .6 4.3 .6 .2 [o]
7 .2 .5 .3 .2 .1 .1 11 .6 6.0 .6 .2 o]
8 .2 .5 .3 .2 -1 .1 *5.8 .6 13 .6 .2 o
9 .3 .5 .3 .2 .1 .1 5.0 .6 *14 .5 .2 [o]
10 .3 .5 .3 .2 W1 W1 5.0 .6 10 .5 .2 o
11 .3 .5 .3 .2 .1 .1 5.0 .6 8.0 -4 .2 (o]
2 .3 .5 .3 .2 .1 .1 3.5 .6 5.5 o4 .1 o
13 .3 .5 .3 .2 .1 W1 2.9 .7 4.4 .8 .1 0
14 .3 .5 .3 .1 .1 .1 2.6 .8 3.0 -4 .1 o
15 .3 .5 .3 .1 .1 .1 2.4 .8 2.3 .3 .1 o]
16 .3 .5 .3 .1 .1 .1 2.2 .8 1.8 .2 o [o]
17 .3 .5 ] .1 .1 .2 1.8 .8 1.4 .2 [9) 0o
18 .3 .5 .3 .1 1 .2 *1.8 .8 1.3 .2 ) W1
19 .3 .5 .3 o .1 .2 1.6 .8 1.1 1 .1 .1
20 .3 .5 .3 ) W1 .2 i.8 .8 1.1 9 .1 .1
21 .3 .5 .3 o .1 .2 1.8 .8 .8 0 .1 .4
ez 3 .4 .3 o .1 .2 1.6 .8 .7 .1 .1 26
23 W3 4 .3 0 .1 .2 1.3 .8 .6 .1 .1 a.6
24 .4 .4 .3 o .1 .2 1.1 .8 .5 .1 .2 a.5
28 .4 4 .3 o .1 .2 1.0 .8 .4 .1 .3 a.5
28 4 4 .3 0 .1 .2 .9 1.1 .3 .2 .4 a.5
27 .5 .4 .2 0 .1 .5 1.2 1.7 .2 .4 .5 a.5
28 .5 4 .2 0 *1 5 1.2 1.7 .2 .4 26 a.5
29 .5 3 .2 0 - .9 1.4 *.2 *.8 4 a.s
30 .5 .3 .2 0 -8 1.2 .3 .4 .2 *.5
31 S| mmem——- .2 *0 | "T--==t 140 | ===--- 1.2) ====== 3 ¥ L T
Total 9.8 13.9 8.8 3. 308.2 26.6| 102.6 11.5 6.2 5.5
Mean 0.32 0.46 0.28 0. 10.3 0.86 3.42 0.37 0.20 0.18
Ac-fH 19 28 17 6 611 53 204 23 iz 11
Calendar year 1954: Max -~ Min - Mean -~ Ac-ft -~
Water year 1954-55: Max 160 Min 0O Mean 2.43 Ae-ft 1,760

Peak discharge (base, 30 cfs).--Mar. 31 (time unknown) 200 cfs.

* Discharge measurement or observation of no flow made on this day.

a No gage-helght record; discharge estimated on basis of 1 discharge measurement and weather
records.

Note.--Stage-discharge relation affected by ice Oct. 30 to Apr. 5.
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Goose River near Portland, N. Dak.

Location.--Lat 47°33', long 97°28!, on line between secs. 12 and 13, T. 147 N., R.154 V.,
on upstream side of highway bridge, 13 miles downstream from Beaver Creek and 63 miles
northwest of Portland.

Drainage area.--531 sq mi.

Records avallable.--October 1939 to September 1955.

Gage.--Wire-weight gage read once daily. Datum of gage 1s 978.76 ft above mean sea level,
datum of 1929. Prior to July 14, 1951, chain gage at same site and datum.

Average discharge.--16 years, 29.1 cfs (21,070 acre~ft per year); median of yearly mean
discharges, %‘3 cfs (9,410 acre-ft per year).

Extremes. --Maximum discharge during year, 600 cfs Mar. 31 (gage height, 10.8 ft, backwater
Tom ice); no flow during several months.
1939-55: Maximum discharge, 8,090 cfs May 9, 1950; maximum gage height, 22.98 ft
Apr. 18, May 9, 1950; no flow for several months in each year.
Remarks.--Records good except those for period of ice effect, which are poor.

Revisions.--WSP 1238: Drainage area.

Rating table, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, 1in cubic feet per second)
(Shifting-control method used Apr. 2-12, 4, 6-16)

2,2 o 3.0 1s
2.3 .1 4.0 61
2.4 .6 5.0 118
2.5 1.9 6.0 193
2.6 4,0 8.0 383
2.8 9.5 10.0 596

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 (*) (*) ol bsoo 2.6 2.8 0.7 0.1

2 (*) 0| *480 *2,2 3.0 .6 1

3 0l 5lo 2.4| *16 o7 .1

4 ol 370 2,1 31 .8 .1

5 0| 230 1.9 16 .9 .1

6 o 174 1.7 63 o7 .1

7 ol 117 1.6 141 1.1 o

8 0| *70 .91 118 1.9 3]

9 o] 63 7 76 1.9 [*]

10 9] 48 9 €5 1.4 o

11 [0} 41 o7 61 .9 o]

12 o 34 5 59 .9 o]

13 o] 28 5 64 1.7 [*]

14 o 22 .4 Sl 1.9 o

15 o 17 od 40 1.9 2]

16 o 14 1.6 o]

17 o 11 1.6 0

18 o *8,9 l.4 o]

19 Q 6.2 1 (o]

20 0o 5.7 6 o

21 (2] 6,2 «5 o]

22 [¢] 6.0 o4 [¢]

23 (o] 5.7 3 o

24 o 5.0 3 (o]

25 ] 4.2 .2 o

26 o] 3.7 21 (2]

27 o 3.7 ol Q

28 (*) o 3.3 .1 0

29 - - o 2.8 *1 o] "
30 - meme- b2 2, ol Q

31 (*)]------ b100| - --=-- A %0 | ------
Total) 3] [ ¥ 0 o] lo2)2,772.8 26,5 0.6 o
Mean o 0] o] (o] 0 3.3 . 0.85 0.02 0
Ac~f't o] [¢] o] 8] (o] 202 5,500 53 1.2
Calendar year 1954: Max 47 Min O Mean 3.31 Ac-ft 2,400

water year 1954-55: Max 510 Min © Mean 10.6 Ac-ft 7,670

Peak discharge (base, 200 cfs).--Mar. 31 (time unknown) 600 cfs.
1scharge measurement or observation of no flow made on this day.

*#% Field estimate made on this day,

b Stage-discharge relation affected by ice.
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Goose River at Hillsboro, N. Dak.

Location.--Lat 47°24120", long 97°03'40", in NW: sec. 5, T. 145 N., R. 50 W., on left bank
¥0 It upstream from Foogman Dam in Hillsboro and 22 miles upstream from mouth.

Drainage area.--1,220 sq mi, approximately.
Records available.--March 1931 to September 1955 (no winter records prior to 1938).

Gage.--Water-stage recorder and masonry dam. Datum of gage is 879.52 ft above mean sea
Tevel, datum of 1929, Chain gages at sites 1,000 ft downstream Mar. 17, 1931, to
Mar. 20 1935, and 600 ft downstream Mar. 21, 1935, to Mar. 28, 1940, at datum 11.45 £t
lower. Mar. 29, 1940, to Sept. 25, 1941, start gage at present site and datum.

Average dlSchaI‘%E .--17 years (1938-55), 60.9 cfs (44,090 acre-ft per year); median of
yearly mean discharges, 33 cfs (23, 900 acre-ft per year).

Extremes.~-Maximum discharge during year, 1,220 cfs Apr. 3 (gage height 2 44 £t); minimum,
cfs Nov. 30 to Dec. 5, Sept. 8-21; minimum gage height, -0.46 1, 2.
1931-55; Maximum discharge, 9,420 cfs Apr. 19, 1950; maximum gage height 14.94 ft
Apr. 19, 1950; no flow at times.

Remarks.--~Records good except those for periods of indefinite stage-discharge relation,
which are fair.

Revisions (water years).--WSP 925: 1935-36, 1939. WSP 1208: Drainage area.

Rating Q:ableZ water year 1954-55, except periods of indefinite stage-discharge

relation (gage height, in feet, and discharge, in cublc feet per second)
-0.1 o 0.6 93
0.0 1.7 .9 196
W1 5.8 1.2 325
2 14 1.6 547
3 27 2.0 814
3 46 2.5 1,220

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan.—[ Feb. I Mar. l Apr. May June July Aug. Sept.

1 *0, *0, 0.1 0.5 0.8 2o0] 15 12 5.2 6.4 0.3
2 . . B . *722| *14 16 4.6 6.4 3
3 .2 .2 .1 *.5] .8 1,130 12 *31 4.1 5.2 3
4 .2 .2 o1 + 5 .8 1,160 10 31 4.6 6.4 2
5 .2 23 W .5 .8 807 9.4 61 4,1 7.1 .2
8 o2 3 .2 +5 +6 .8 *523 8.6 80 3.7] 7.1 .2
7 .2 3 .2 «5 ] .8 345 7.1 67 5.2 6.4 .2
8 .2 3 .2 5 «8 .8 265 6,41 122 12 5.2 1
s .2 3 2 .5 6 8| zos| 7.1 *z3g 15 16 i1
10 .2 3 2 5 o7 .8 170 6.4 200 16 3.7 .1
11 .2 .3 .2 25 .7 .8 139 5.8 156 10 2.5 W1
12 .2 .3 .2 N3 N .8 %109 5.2| 119 8.6 1.9 .1
13 o2 «3 o2 6 .7 .8 93 5.2/ 106 8.6 1.7 .1
14 .2 .3 3 +6| <7 .8 77 4.6 99 7.1 1.5 W1
15 .2 .3 3 N 7 .8 83 4.6 99 7.1 1.4 o1
16 .2 .3 .3 N 7 .8 54 4.1 85 5.8 1.3 .1
17 4 3 3 «6i o7 .8 48 4.1 67 5.8 1.3 .1
18 o2 3 3 +6 o7 .8 *42 4.1 56 5.8 1.2 )
19 .2 3 3 N 7 .8 38 3.7 46 5,2 1.1 o1
20 o2 3 o4 + 6| _.ﬁ% .8 32 3.3 34 4.6 1.1 o1
21 .2 .3 .4 .§| .8 .8 *29 2,9 28 3.7 1.0 .1
22 .2 o3 o4 N .8 .8 27 3.3 20 3.3 1.0 .2
23 .2 3 o4 +6| +8 .8 24 3.3 17 2.9 .8 .2
24 .2 .2 o4 +6) «8 .8 22 2.9 14 2,5 7 .2
25 .2 .2 .4 .8 N:] .8 22 2,9 12 1.9 .6 2
26 .2 .2 o4 +8 .8 .8 21 4.1 1,7 5 .2
27 .2 .2 5 .6 .8 .8 18] 5.2 7 5 .2
28 .2 .2 '1'51 +6) *,8 .8 17 6.4 2,2 4 .2
29 o2 .2 «5) +6| - 1 18 7.8 *2.9 *.4 .2
30 .2 =1 «5 o6 = ~- oo 2 6 8.8 2,9 23 *,2
31 Y [ .5 ] [ L [—— 8.6 3.7 )
Total] 6.2 7.8 9.2 17,6 19.6 30,4 6,437( 196.7|1,850.1 175,5 80,0 4.9
Mean 0.20 0.26 0.30 Q.57 0.70 0.98 215 6,35 61.7 5.66 2,58 0.16
Ac~fY 12 15 18 35 39 60| 12,770 390| 3,670 348 159 9.7
Calendar year 1954: Max 192 Min 0,1 Mean 17,0 Ac-ft 12,290

Water year 1954-55: Max 1,160 Min 0,1 Mean 24,2 Ac-Tt 17,530

( Peak discharge (base, 200 cfs).--Apr. 3 (12 m.) 1,220 cfs (2,44 £t); June 9 (10 a.m.) 265 cfs
1, .

% Discharge measurement made on this day.
Note.--Stage-discharge relation indefinite Oct, 1 to Mar, 31, Aug. 14 to Sept. 30; discharge esti-
mated on basis of discharge measurementa, weather records, and records for station near Portland.
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Marsh River near Shelly, Mimn.

Location.--Lat 47°24'45", long 96°45150", in NEfNW§ sec. 3, T. 145 N., R. 48 W., near
cénter of span on downstream truss of bridge, 33 miles southeast of Shelly and 10 miles
upstream from mouth.

Dralnage area.--151 sq mi.

Records available.--March 1944 to September 1955.

Gage.--Chain gage read once daily during high stages and intermittently at other times.
Egtjt.jm of %age is 844.14 ft above mean sea level, datum of 1929 (levels by Corps of
gineers).

Average discharge.--11 years, 147 cfs (106,400 acre-ft per year).

Extz‘emes.--ngimum discharge during year, 289 cfs Apr. 5 (gage height, 4.10 ft); no flow
or many days.
1944-55; Maximum discharge, 4,660 cfs May 11, 1950 (gage height, 18.96 ft, from
floodmark); no flow for many days.

Remarks.--Records fair. Large part of high flow of Wild Rice River diverted into Marsh
ver basin at overflow section 5 miles east of Ada. Another diversion from Wild Rice
River formed 3 miles southeast of Ada, supplemented flow at all stages 1947-51, after
which 1t was closed except for small regulated flow diverted at same point for abate-
ment of pollution from Ada sewage plant effluent.

Rating table, water year 1954-55, except period of lce effect (gage
height, in feet, and discharge, in cubic feet per second)

0.0 o] 1.0 31
.1 1,1 2.0 92
.2 2.4 3.0 164
4 6.5 4.0 277
.7 16
Discharge, in cubic feet per second, water year October 1954 to September 1955
Day | Oct, Nov. Dec, Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 0 20,2 * ol *20 alo 12 1.6 4.0
P 5 =3 ) 5| 8o a9.0| 13 1.4| 28
3 o .2 o| 160 ag.0 20 1.4 107
4 [0} .2 o] 220 8.8 21 1.8 80
5 0 .2 o 277 8.6] 31 1.9 49
6 o a.1 (*) o| 210 8.6 28 2.1 29
7 0 K o| 202 8.1 22 1.7 16
8 o 1 ol *177 1T 23 2.8 10
9 o 1 %o| 145 12 27 28 6.5
10 o *1 of 133 al2 28 124 3.8
11 Q .1 o] 97 a ll 30 102 3.8
2 0 a.1 0} %66 10 az26é 68 3.6
13 0 I ° 48 al0 21 49 2.1
14 0 .1 o 44 1o 18 36 1.4
15 (%) 0 1 ° 28 alo 17 24 1.1
16 0 .1 [o] 20 10 15 18 .4
17 0 .1 (o] als *9.4 12 14 .3
18 o a.l o 17 9.4 11 11 o
19 o] a.l o 16 8.8 11 8.1 .1
20 o .1 o 15 8.6 11 7.0 .1
21 0 .1 0| *13 8.6 9.7 5.6 .3
2z 0 a,l 0 12 a8.6 *9.1 4.8 .1 (*)
23 0 .1 o 1o 8.6 7.8 4.6 .1
24 [¢] a.l [o] 9.1 8.6 6.8 3.6 *0
2c 0 a.l o] 7.5 8.1 5.4 *3.2 0
26 -4 a.l [o] a8.0 8.6 3.2 a3.4 0
217 ] .1 ) 8.6 9.7 2.8 3.6 a0 -’
28 a.3 .1 o] 7.5 10 1.7 3.6 0
29 3 a0 o] 7.0 9.1 3 4.4 (o]
30 .3 a0 5 8.8 6 3.6 a0
31 -- a0 10 8.1 - 2.3 a0
Total) 0 1.6 3.3 o 15(2,085.7 291.1 446.4 546.3 346.7 0
Mean 0 0.05 0.11 [o] [o] 0.5 69.5 9.39 14.9 17.6 11.2 0
Ac-ft 0 3.2 6.5 o] o 30 4,140 577 885 1,080 688 0
Calendar year 1954: Max 365 Min O Mean 18.9 Ac-ft 13,660
Water year 1954-55: Max 277 Min o Mean 10.2 Ac-Tt 7,410

#* Discharge measurement or observation of no flow made on this day.
a No gage-helght record; discharge interpolated or estimated on basls of weather records.
Note.--Stage-discharge relation affected by ice Nov. 26 to Apr. 4.
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Sand Hill River at Beltrami, Minn.

Location.--Lat 47°32'50", long 96°32'00", in NEiSWi sec. 16, T. 147 N., R. 46 W., at right
Pank on upstream side of bridge abutment on U, S. Highway 75 in Beltrami, 150 ft up-
stream from Great Northern Railway bridge and a quarter of a mlle north of post office.

Drainage area.--324 sq mi (includes that of Sand Hill ditch, as the two are cross-
connected].

Records available.--April 1943 to September 1955 {winter records incomplete some years).

Gage .--5tall gage read once daily. Datum of gage is 896.80 ft above mean sea level, ad-

ustment of 1912 (levels by Corps of Engineers). Prior to Aug. 28, 1944, reference
point at same site and datum.

Average discharge.--5 years {1947-49, 1952-55), 4.43 cfs (3,210 acre-ft per {ear).

xtremes, --Maximum discharge during year, 54 cfs Apr. 4 (gage height, 4.51 ft, backwater
from ice); no flow for many days.
1943-55: Maximum discharge, 291 cfs Apr.'19, 1950 {gage height, 5.97 ft, from
floodmark); no flow for many days in most years.
Revisions.--The maximum discharge for the water year 1945 has been revised to 53 cfs
Apr. 12, 1945 (gage height, 3.88 £t, from graph based on gage readings), superseding
figure published in WSP 1035,

Remarks.--Records poor. Diversion through Sand Hill ditch (see following page) from point

miles above station, returns to river 4 miles below statlon.

Revisions.--Revised figures of discharge, in cublic feet per second, for the water year

, superseding those published in WSP 1035, are given herewith, Figure of mean dis-
ﬁg%r%g for water year 1953 is corrected to 4.09 cfs, superseding figure published in
78.

Date Discharge Date Discharge Date Discharge
1944 1944-Con. 1944-Con.
Nov. 15 2.0 Nov. 21 2.0 Nov. 27 1.8
16 2,1 22 1.9 28 1.8
17 2,1 23 1.9 29 1.8
18 2,1 24 1.8 30 1.7
19 2.0 25 1.8
20 2.0 26 1.8
Month Cfs~days Maximum Minimum Mean Runoff in
acre-feet
November 1944.......0.000vunrernnnne 59.4 2.4 1.5 1.98 118

Discharge, in cubic feet per second, water year October 1954 to September 1955

Day Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 do.2 d0.8] 20,8 a0.2 (*) *Q 2.5 20 1.1 0.6

2 a.3| a.8| .6 .2 5 z.5| 23 11 s

3 4.3 d.8 2,6 .2 10 1.8/ 30 1.1 .8

4 4.3 4.8 .6 a.l 30 1.8 30 1.7 .8

5 4.3 d1.0| .6 .1 40 1.8 31 2.2 1.1

6 d.3{ dl.0 a.5 a.l *32 1.8 25 3.1 1.1

7 a.3| d1.0 .5 a.l 428 1.8 22 3.7 .8

8 d.3] di.o a.5 .1 d25 1.8| 417 4.2 .6

9 d.3  d1.0 .5 .1 *21 1.8f dli 3.4 .2

10 4.3 dl.0 *5 a.l 22 1.8 *3.8 3.1 .2

11 d.4 d1.0 a.5 *1 20 1.7 d7.5 2.8 .1

12 d.4| dl.o .5 a.l 15 1.7| 46.5| d4.0 [

13 d.4] d1.0 a.5 a.l *12 1.7 d5.5|  d5.0 0

14 4.5/ dl.0 .5 .1 (%) 8.5 1.7 d5.0f d5.0 0

15 d.6| d1.0 a.5 1 8.0 1.7]  d4.0| %44 o

16 d.s| di.0 N .1 8.0 1.7 d3.5 2.2 o

17 4.8/ di.0 a.4 a.l 6.4 1.7 a3.0 1.3 0

18 d4.8f  d1.0 a.4 il 6.4 1.7 d2.5 .8 0

19 4.8/ dl1.0 a.4 a.l 6.4 1.7| az.0 .31 %0

20 d1.0f  d1.0 .4 a.l *5,2 *1,6/ dl.6 .1 0

21 dq1.0{ d1.0 a.4 .1 4.9 1.7 dl.4 .1 o

22 *1.1f dl.0 a.3 .1 4.9 1.7 dl.2 Q 0

23 d1.0| dl.0 a.3 o 4.9 1.7 *.1 o [ (*)
24 d1.0l  dl.0 .31 a0 4.9 1.7 d1.0 4 o

25 dl1.0 a.8 a.3 [ 4.6 1.7 ta.8 0 0

26 d1.0 d.8 .3 [ 4.2 4.6 d.6 1 [}

27 d1.0 a.8 .3 a0 3.4 8.3 dad N 5}

28 dl.0 a.8 a.3 [} 3.4 12 d.6 .7 [}

29 d1.0 2.8 a.3 0 - 3.4 14 d.8 .5 o

30 41,0 .8 -2 a0 | ------ 3.4 14 d1.0 .3 [}

31 dl.o|----- - a.2| a0 |------ .o 17 |------ .3 0 |------
Totall 20.3| 28.0 13.4 2.5 0 o| 351.9| 114.7) 267.8 53.3 6.7

Mean 0.65 0.93| 0.43| 0.08 0 o 11,7 3,70 8.93 1.72 0.22 [}
Ac-fY] 40 56 27 5.0 o o 698 228 531 108 13
Calendar year 1954: Max 46 Min 0.2 Mean 2,97 Ac-ft 2,150

Water year 1954~55: Max 40 Min © Mean 2,35 Ac-ft 1,700

* Discharge measurement or observation of no flow made on this day.

a No gage-helght record; discharge estimated on the basis of weather records and records for sta-
tlon at Climax and Sand Hill Ditch at Beltrami.

d Doubtful gage-helght record; discharge estimated as for footnote "a."

Note.--Stage-discharge relation affected by ice Nov. 30 to Apr. 5.
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Sand Hill ditch at Beltrami, Minn.

Location.--lat 47°32'10", long 96°32'00", in SE:NWi sec. 21, T. 147 N., R. 46 W., near
center of span on downstream side of bridge on U. S. Highway 75, 150 £t upstream from
Great Northern Railway bridge and a quarter of a mile south of post office in Beltraml.

Records available.--March 1943 to September 1955 (winter records incomplete most years).

Gage.--Chaln gage read once daily. Datum of gage 1s 893.50 't above mean sea level, ad-
Justment of 1912 (levels by Corps of Engineers). Prior to Aug. 26, 1944, reference
point, and Aug., 26, 1944, to Nov. 21, 194%, chain gage, at same site at datum 2.62 ft
higher.

Average discharge.--5 years (1947-49, 1952-55), 31.9 cfs §23,090 acre-rt per year).

Extremes. --Maximum discharge during year, 551 cfs Apr. 7 {gage height, 10.07 ft, back-
wafgr grgm ice); minimum daily, 5.2 cfs Oct. 8, 9; minimum gage height, 1.10 ft
Sept. 3-6.

1943-55: Maximum discharge, 2,460 cfs Apr. 20, 1950 Egage helght, 10.99 rt); maxi-
mum gage height, 11.59 £t Apr. 19, 1950, from floodmark (backwater from ice); no flow
at times.

Revisicns.--The maximum discharge for the water year 1949 has been revised to 425 cfs
June 2, 1949 (gage helght, 4.95 ft, from graph based on gage readings), superseding fig-
ure published in WSP 1145. The maximum discharge for the water year 1948, not previous-
ly published has been determined as 1,050 ecfs Apr. 11, 1948 (gage helght, 7.20 ft, from
graph based on %age reading) .

Remarks.--Records fair except those for periods of ice effect or no gage-height record,
which are poor. Ditch diverts from Sand Hill Rlver 43 miles above statlon and returns
to river at point 3% miles below station.

Revislons.--Revised figures of discharge, in cubic feet per second, for the high-water
pirioa in the water year 1948, superseding those published in WSP 1115, are given here-
with:

1948
APP. 1leeiiieieiesna..ns 930
12011 1750
iz . 523
a0, .. 523
Month Cfs-days | Maximum | Minimum | Mean | FUPOIT in
April 1948........ i | 8,230 930 To 508 18,310
Water year 1947-48.... . 15,788.3 930 - 43.1 31,320
Calendar year 1948.......... Ll 15,4493 930 - 42.2 | 30,640

Discharge, in cubic feet per second, water year October 1954 to September 19S5

Day | Oct, Nov, Dec, Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 ag.0 12 11 8 *8 16 40 41 43 16 12 7.3
2 a7.0 10 a 11 8 a8 alé 50 39 48 16 1z 7.3
3 6.6 10 11 ag 8 16 50 37 45 16 12 6.6
4 6.6 12 a 11 aB a8 *16 80 35 45 18 iz 6.8
5 5.7 18 8 a8 16 100 34 43 18 12 6.8
6 5.7 21 10 as a8 18 *200 34 43 18 12 6.6
7 a5.5 22 al0 ag a8 ai8 500 32 41 19 11 6.8
8 5.2 22 10 8 a8 als 480 30 41 20 10 6.6
9 5.2 22 alo 8 a8 18 *466 28 35 16 9.3 6.6
10 6.6 22 *10 a8 a8 ai8 214 28 35 16 8.6 6.6
11 7.1 20 10 *8 a8 aié 160 26 32 16 8.6 7.3
2 7.1 20 10 a8 a8 16 140 26 26 18 8.6 1.3
13 7.6 18 10 8 ag alé *127 25 25 17 8.6 7.3
14 8.1 16 10 a8 a8 16 100 25 23 16 8.6 7.3
15 8.1 15 alo 8 a8 als 80 25 22 *15 8.6 7.3
16 8.6 15 9 8 a8 14 68 24 20 13 8.6 7.3
17 10 14 9 8 a8 ald 64 24 19 13 8.6 7.3
18 10 12 a9 a8 a8 14 60 23 18 12 8.6 7.3
19 10 11 9 8 a8 14 56 22 17 13 *8.0 7.3
20 12 11 ] a8 a8 14 *53 22 18 Y 8.0 8.0
21 12 11 a9 ag 8 14 54 22 18 11 8.0 8.3
22 *14 11 9 8 ag al4 52 22 15 11 8.0 8.6
2% 12 12 a9 8 8 14 50 22 *15 11 8.0 *3,0
54 13 12 9 a8 a8 als 48 22 15 11 1.3 14
B 13 a 11 9 8 a8 14 46 24 15 11 7.3 14
28 13 a1l 9 8 10 ald 46 26 14 11 7.3 15
27 13 a 11 8 a8 12 16 46 30 13 12 7.3 15
28 14 11 aB 8 al4 18 45 34 13 12 7.3 16
29 14 11 8 8 - 20 45 34 13 13 7.3 15
30 14 a 11 a8 8 30 43 37 14 15 7.3 13
31 P e 8 a8 40| ~—m-=- 41 "o 13 1 Bt
Total 296.7 435 293 248 236 528 3,563 894 780 446} 278.1| 269.0
Mean 9.57 14.5 9.5 8.0 8.4 17.0 119 28.8 26.0 14.4 8.97 8.97
Ac-1 588 863 581 492 468] 1,050| 7,070| 1,770| 1,550 885 552 534
Calendar year 1954: Max 263 Min 5.2 Mean 25.6 Ac-ft 18,510

Water year 1954-55: Max 500 Min 5.2 Mean 22.6 Ac-ft 16,400

#* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for Sand Hill
River at Climax,

Note.--Stage-discharge relation affected by ice Oct, 31 to Nov. 4, Nov. 28 to Apr. 8.
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Sand Hill River at Climax, Minn.

Locatlon.--Lat 47°36'10", long 96°47'40", in SEYSEZ sec. 29, T, 148 N., R. 48 W., near
center of span on upstream side of highway bridge, 1 mile southeast of Climax and
4 miles upstream from mouth.

Drainage area.--405 sq mi.
Records available.--March 1943 to September 1955 (winter records incomplete in most years).
Gage . -=Chain gage read once daily. Datum of gage 1s 833.69 ft above mean sea level, ad-
ustment of 1912 (levels by Corps of Engineers).
Average discharge.--5 years (1947-49, 1952-55), 42.5 cfs (30,770 acre-ft per year).
Extremes . --Maximum discharge during year, 842 cfs Apr. 8 gage height, 10.35 ft, back-
gafgr groxg ice); minimum daily, 3.8 cfs Sept. 16; minimum gage helght, 0.68 ft
ept. 5, 8.

1943-55: Maximum discharge, 3,040 cfs Apr. 22, 1950 (gage height, 16.31 ft, from
floodmark); minimum not determined.

Revisions.--Figures of maximum discharge for the water years 1943 and 1947 have been
revised to 941 cfs Apr. 7, 1943 (gage height, 10.48 ft, from graph based on gage read-
ings) and 1,840 cfs Apr. 19, 1947 (gage height, 13.28 ft, from graph based on gage
readings), superseding those published in WSP 975 and 1085, respectively.

Remarks .--Records good except those for periods of ice effect or shifting-control, which
are poor.
Revisions.--Revised figures of discharge, in cubic feet per second, for the water year
, superseding those published In WSP 1005, are given herewith:

Date Discharge Date Discharge Date Discharge
1943 1943-Con, 1943-Con.
Oct. 1 12 Oct, 12 10 Oct. 19 18
2 10 13 10 21 22
3 10 14 11 25 21
4 12 15 13 29 2l
5 13 16 15 31 22
6 16 17 17
11 13 18 21
Runoff in
Month Crs-days Max imum Minimum Mean a:::g-feet
October 1943..,..... 569 36 10 18.4 1,130

Rating table, water year 1954-55, except periods of ice effect and shifting control (gage
height, in feet, and dlscharge, in cubic feet per second)

0.6 3.4 2.0 50
1.0 13 3.0 105
1.5 30 5.0 280
Discharge, in cublc feet per second, water year October 1954to September 1955
Day Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug, Sept.
1 7.8 10 9 7 8 7| **25 50 40 15 32 6.1
2 8.8 10 Kl 7 ] 7 50 18! 50 16 51 6.1
3 9.2 12 9 7 *8 7 90 46 61 15 33 5.6
4 8.4 14 8 7 8 7 *160 44| o 67 14 24 6.1
] 8.8 19 8 7 8 7 180 38 84 13 20 5.2
6 8, 23 8 *7 8 7 230 36 74 15 17 6.1
7 s.z 26 8 7 8 7 330 35 61 16 14 5.6
8 8.8 30 8 7 8 7 *500 34 53 17 12 5.2
9 9.7 18 *8 7 8 *7 560 35 50 18 12 5.6
10 9.7 14 8 8| 8 7 110 32 *46 21 11 6.1
11 9.2 10 9 8 7 7 320 31 43 20 9.0 6.1
12 9.7 9.5 8 8 7 7 *279 30 42 20 9.0 5.4
13 10 10 8 8 7 7 190 30 34 20 8.5 5.4
14 10 10 8 8 7 7 154 28 31 19 8.5 4.3
15 *11 10 8 8 7 7 134 28 27 17 7.5 4.3
6 8 7 7 7 102 26 24 16 6.6 3.8
i7 i% ﬂ 9 7 7 7 73 *25 22 15 7.0 1
18 11 11 9 7 7 7 61 24 24 15 6.6 8.0
19 11 10 9 7 7 7 59 25 26 15 6.1 7.0
20 12 9.9 9 6 7 7 *58 23 22 15 7.0 5.8
21 13 10 9 6 7 7 57 22 20 16 6.6 6.1
22 14 12 9 5 7 7 55 22 18 14 7.5 5.8
23 16 12 9 5 7 7 56 22 *16 16 B0 8.0
24 ey 13 9 5 7 7 57 21 16 13 7.0 9.6
25 13 12 8 5 7 7 55 z2 15 *11 6.6 8.0
8.3
26 12 12 8 6 7 55 24 14 12 6.6 .
27 12 10 8 6 7 54 28 13 12 7.0 8.8
28 12 10 8 6 8 50 36 12 12 9.8 9.0
29 11 9 8 7 8 52 35 13 14 9.0 9.0
30 11 5] 1 7 10 51 37 14 15 8.5 9.3
31 11 |- 7 8 15| - ----- 40| -~---- 17 7.0 ===~ -
85,4 194.8
Totall 334.0| 386.4 258 211 206 230{ 4,507 977{ 1,032 484| 385,
Mean l0.8 12.9 8.3 6.8 7.4 7.4 150 31,5 34.4 15,6 12.4 6.49
Ac-f 662 766 512 419 409 456| 8,940/ 1,940| 2,050 960 764 386
Calendar year 1954: Max 453 Min 4 Mean 32.8 Ac-ft 23,720
Water year 1954-55: Max 560 Min 3.8 Mean 25.2 Ac-ft 18,260

* Dlscharge measurement made on this day.

**% Fileld estimate made on this day.

Note.--Stage-discharge relation affected by ice Oct, 31 to Nov. 4, Nov. 13-16, Nov. 25 to Apr. 1l.
shifting-control method used Oct. 1-30, Nov. 5-12, 17-24, Sept., 11-30.
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Lower Red Lake near Red Lake, Minn.

Location.--Lat 47°57', long 95°17', in NW% sec. 28, T. 152 N,, R. 36 W., on left bank just
upstream from dam at outlet, 13 miles northwest of village of Red Lake.

Drain%ge area.~-~1,950 sq mi, approximately.

Records available.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933
To September 1955 (published as Red Lake near Red Lake, 1933-40); records on Upper Red
Lake published as Red Lake at Waskish, April 1930 to September 1933, all in reports of
Geologlcal Survey. October 1921 to September 1929 gage heights at Redby and on Upper
Red Lake at Waskish in files of Minnesota Department of Conservation (fragmentary).

Gage.--Water-stage recorder. Datum of gage is 1,169.00 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers). May 1933 to Sept. 6, 1934, staff gage at
same site and datum., Staff gages at Waskish and Redby at datum 69.00 £t lower.

Extremes.--1930-55: Maximum gage height, 9.53 ft June 25, 1950; minimum recorded, 0.80 ft
Nov. 20, 1936,

Remarks.--Water level subject to fluctuation caused by change in direction and velocity of
wind and by seiches.

Gage height, in feet, October 1954 to September 1955

Oct. 31l..... 4.57 Jan, 3l..... 4,59 Apr. 30..... 5.28 July 3l..... 5.32
Nov. Feb, 28. 4.69 May 31, . 5.50 Aug. 31,.... 4.76
Dec. 31l..... 4.65 Mar, 31..... 4.76 June 30..... 5.44 Sept.30..... 4.45

Note.--Daily mean gage heights are avallable.

Red Lake River near Red Lake, Minn,

Location.--Lat 47°57!, long 95°17!, in NW% sec. 28, T. 152 N., R. 36 W., on left bank
50 ft downstream from dam at outlet of Lower Red Lake, and 13 miles northwest of vil-
lage of Red Lake.

Drainage area.--1,950 sq mi, approximately.

Recor%s available.~-May 1933 to September 1955.

Gage.--Water-stage recorder. Datum of gage is 1,167.00 £t above mean sea level, adJjust-
ment of 1912 (levels by Corps of Englneers). Prior to Sept. 7, 1934, staff gage at
site 50 ft upstream at datum 2.00 £t higher. Sept. 7, 1934, to Nov. 26, 1951, water-
stage recorder at present site at datum 2,00 ft higher.

Average discharge.--22 years, 429 cfs (310,600 acre-ft per year).

Extremes. --Maximum discharge during year 384 cfs Apr. 5; maximum gage height, 4.67 ft
July 12 (backwater from aquatic vegetation). Minimum discharge, 3.0 cfs Oct. 27,

1933-55: Maximum discharge, 2,320 cfs Oct. 6, 1950 (gage height, 6.57 ft); maximum
gage helght, 9.19 't June 25, 1950 (affected by seiches and by backwater from aquatic
vegetation); no flow at times.

Remarks.--Records fair, Flow completely regulated by Lower Red Lake.

Revisions (water years).--WSP 1338: 1950(M).

Discharge, in cublc feet per secqnd, water year October 1954 to September 1955

Day | Oct. Nov. Dec., Jan, Feb., Mar. Apr, May June July Aug. Sept.
1 231 330 326| » 320 290 330 365 237 294] 252 245 227
2 231 330 330 320 290 330 368 233 304 247 245 225
3 231 330 332 320 290 330 370 241 317 252 247] 225
4 234 330 335 320 295) 330 375 258 317 2sal  ¥247 225
5 222 330 340 320 295 330 380 245 317 252 243 225
6 229 326 340 322 300) 330 382 233 314 247 245 225
7 229 326 340 324 300 330 378 252 200 247 241 223
8 229 326 340 327| 300 330 375 214 174 260 241 221
9 229 321 340 326 300 335 365 221 165 249, 241 225
10 229 332 338 325 300] 335 350 233 162 239 239 237
11 229 332 335 323 300 335  *321 239 80 241 239 223
12 243 316 337 322 300 335 300 214 30 239 239 214
13 229 334 336 320] 300 340 240 225 38 239 237 223
14 229 32 330 320 300 340 109 225 124| %237 237 223
15 229 324 *326 320 300 345 82 220 174 237 237 211
16 229  *329 324 320 300 345 80 202) 260 235, 235 216
17 229 332 322 320 300 350 48 218 277 235 235 212
18 229 332 322 318 300) 350) 38 231 277 235 233 221
19 *229 326 320 316 305 350 78 231 269 237 233 227
20 229 321 320 316 310 350 216 231 267 237 237 212
21 265 326 321 *316 315 *350 254 239 279 239 233 205
22 326 326 321 312 320 350 221 241 281 239 233 220
23 326 330 323 305 320 345 216 256 272 241 233 223
24 321 347 324 300 320 345 223 254 267 239 233 218
28 326 342 325, 295 325 348 227 249 269 239 233 212
26 280 330 325 290| 325 348| %225 258 269 245 %233 209
27 57, 326 324 290 325 348 225 274 258 241 233| %221
28 272 326 323 290 #3285 350 239 291 252 243 229 207
29 326 328 320 290 - 350 235 296 252 247 229 218
30 326 326 320 290f ---- 354 241 299 252 245 227 211
31 326 - . 320, 290f - - 360 ----- *294f---- - 245 3l RRE
Totall 7,749 9,856| 10,179| 9,687| 8,550 10,598| 7,524| 7,554 7,011] 7,534 7,339| 6,584
Mcan 250 329 328 312 305 342 25 244 234 243 237 219
Ae-fY 15,370{ 19,550/ 20,180( 19,210| 16,960| 21,020| 14,920| 14,980| 13,910 14,940| 14,560| 13,060

Calendar year 1954: Max 690 Min 12 Mean 310 Ac-ft 224,600
Water year 1954-55: Max 382 Min 30 Mean 274 Ae-ft 198,700

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov, 1-5, 23, Nov. 26 to Apr. 13.
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Red Lake River at High Landing, near Goodridge, Minn.

Locatlon.--Iat 48°03', long 95°48', on line between secs. 28 and 29, T. 153 N., R. 40 W.,
on left bank at upstrea.m side of highway bridge at High Landing, 7 miles south of Good-
ridge and 33 miles upstream from Thief River.

Drainage area.--2,300 sq mi, approximately.

Records available.--September 1928 to September 1955. Prior to October 1930, published as
~ "at Kratka."

Gage.--Water-stage recorder. Datum of gage is 1,141.57 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers). Prior to Oct. 1, 1930, staff gage at
site about 10 miles downstream at different datum. Oct. 1, 1930 to Sept. 30, 1932,
staff gage at datum 5.00 £t higher and Oct. 1, 1932, to Dec. 8 1938 staff gage at datum
4.00 £t higher at site 50 ft downstream. Dec 9, 1938, to Sept 30, 1949, water-stage
recorder at present site at datum 4.00 ft higher.

Average discharge.--26 years, 432 cfs (312,800 acre-rt per year).

Extremes.--Maximum discharge during gear 1,240 cf‘s Apr. 8 (gage height, 8.04 ft, back-
water from ice); minimum daily, 70 cfs Jine 15,
1929-55; Maximum discharge, 3,720 cfs May 11, 1950 {gage height, 13.42 ft); no flow
during infrequent periods in 1831-34, 1936-37

Remarks .--Records good except those for periods of ice effect or backwater from vegetation,

which are falr. Flow regulated by Lower Red Lake.

Discharge, in cublc feet per second, water year Octob 1954 to ptemb 1955

Day | oct. Nov, Dec, Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 256 313 330 305 288 330 410 371  *335 248 300 238
2 254 262 330 303 Z70 330 450 376 374 244 298 238
3 251 320 330 303 215 330 500 373 458 257 *296 236
4 245 360 330 302 2178 330 600 338 512 268 282 236
5 247 370 330 302 280 330 800 317 506 275 281 236
[ 247 360 325 302 280 330| 1,040 324 487 272 275 233
7 251 350 325 302 280 330| 1,140 292 429| *270 268 231
8 250 337 325 300 282 330| 1,210 300 302 274 268 233
9 241 333 325 297 282 335/ T,010 305 245 270 268 236
10 244 337 325 290 283 340 840 292 226 212 263 231
11 244 332 325 288 283 340| %806 292 208 272 250 230
12 251 333 325 282 285 340 716 290 159 275 e 231
13 241 329 323 280 290 338 851 288 115 276 250 231
14 244 325| *322 278 295 335 450 287 85 276 2581 230
15 238 332 322 270 300 332 268 280 0 280 254! 230
16 237 327 322 266 305 330 220 292 118 276 254 231
17 237 *332 322 265 308 324 191 293 223 274 266 230
18 238 325 325 260 310 320 92| 281 258 274 263 231
19 *236 327 325 255 310 320 223 278 286 276 256 230
20 233 327 325 %253 312 320 305 282 298 276 258 229
21 231 327 330 252 315 312 479 274 293 280 257 236
22 252 327 330 252 315/  *309 508 272 286 286 252 234
23 300 325 330 250 316 308 487 266 281 282 250 231
24 311 327 332 250 #318 308 483 268 274 280 248 227
23 308’ 282 335 250 320 308 446 274 264 2178 *245 221
28 314 297 330 250 322 308|  *435 292 257 282 248| w229
27 256 295 328 250 322 310 420 321 252 292 247 231
28 122 330 520 252 325 313 411 349 252 298 244 230
29 187 330 316 330 404 369 252 302 244 231
30 324 330 313 360 383 359 248 300 238 229
31 327| ==---- 310 380| ====-- 343 === 298 258| ~==---
Totall 7,8l7| 9,801| 10,085 8,482] 8,327 10,160| 16,478| 9,536/ 8,353| 8,583 B,098| 6,956
Mean 252 327 325 274 297 328 549 308 278 27 261 232
Ao-TY 15,500| 19,440 20,000| 16,820| 16,520| 20,150| 32,680| 18,910/ 16,570{ 17,020{ 16,060] 13,800
Calendar year 1954: Max T42 Min 122 Mean 349 Ac-ft 252,500
Water year 1954-55: Max 1,210 Min 70 Mean 309 Ac~ft 223,500

# Discharge measurement made on thls day.
Note.--Stage-discharge relation affected by ice Nov. 3-7, Nov. 26 to Apr. 9. Backwater from vege-
tation June 8 to Sept. 30.
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Thief River near Gatzke, Minn.

Location.--Lat 48°26130", long 95°58'00", in sec. 8, T. 157 N,, R. 41 W., on right bank
3% miles downstream from dam at outlet of Thief Lake and 73 miles west of Gatzke.

Records available.--October 1953 to September 1955.
Gage.--Water-stage recorder. Altitude of gage is 1,145 ft (from topographic map).

Extremes.--Maximum discharge during year, 158 c¢fs June 11 {gage height, 4.81 ft); no flow
or many days.
1953~55: Maximum discharge, 260 cfs June 7, 1954 (gage height, 5.63 ft); no flow
at times each year.

Remarks.--Records good except those for periods of no gage-height record, which are fair.
ome regulation by Thief Lake. Records of chemical analyses for the water year 1955
are given in WSP 1401,

Rating tables, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Nov. 30, July 11)

Oct. 1 to July 11 July 12 to Sept. 30

1.7 (o] 2.9 27 1.7 (o] 2.2 8.5

1.8 .5 3.5 59 1.8 .5 2.4 14

2.0 2.2 4.0 94 2.0 2.5 2.8 22

2.2 5.0 4.5 132 2.1 3.9 2.8 32

2.5 12 S.0 175

Discharge, in cublic feet per second, water year October 1954 to September 19S5

Day | Oct. Nov. Dec. Jan. Feb., Mar. Apr. May June July Aug. Sept
1 0 0 o 83 6ol 49 9.7
2 0 0 ° 68 81| 55 6.6
3 [ 0 3 58 123 46 3.8
4 o 0 1.2 14 131 46 *3,5
5 o] o) 3.0 24 140| *42 2.8
] o] o) *7.2 42 146 38 2,2
7 o] .1 48 18 *147 37 1.5
8 o =3 *32 46 153 21 1.2
9 o] W1 19 45 151 24 1.0
10 ) o 12 34 151 30 .8
11 0 o *8.0 *42 149 29 .5
12 o o] .0 85 132 23 .2
13 o] [o] 5.5 44 123 22 o
14 o] Q 4.2 34 118 20 [
15 o *Q *3.5 42 107 22 o]
16 0 0 4.0 94 100[ 21 0
17 *0 o] 6.8 47 96 19 o]
18 (*) 0 [} 59 41 8s 18 [
19 0 0 *80 40 79 16 0
20 o] 0 91 41 64 14 o]
21 0 0 (*) 32 38 58 12 [
22 ] 4] 54 34 60 12 o
23 0 o] 76 28 82 10 o
24 0 o] 68 33 62 8.5 0
2 0 o (*) 59 33 56 1.3 o
26 o o] 70 42 s2 9.7 *0Q
27 0 <] 79 51 48 11 [} (*)
28 [} [o] 52 57 44 1z o]
29 0 0 14 54 42 11 o]
30 5| o - 60 55 14 9.1 0
31 - [¢] (*)| - ----- 2| ------ 9.1 0o {--- -
Total 0 0.5 0.5 [¢] o] 0/1,001.7 1,378 2,864 703.7 33.4
Mecan 0 0.02 0.02 0! [o] o 33.4 44.5 95.5 22.7 1.08 0
Ac-fY 0 1.0 1.0 0 o] o 1,990 2,730 5,680( 1,400 3]
Calendar year 1954: Max 252 Min O iMean 34.1 Ac-Tt 24,710
Water year 1954-55: Max 153 Min © Mean 16.4 Ac-ft 11,870

* Discharge measurement or observation of no flow made on this day.

Note.--Stage-discharge relation affected by ice Nov. 5-15, Dec. 1 to Mar. 31. No gage-height rec-
ord Apr. 1-18; discharge estimated on basis of 5 discharge measurements, weather records, engineers'
notes, and records for station near Thief River Falls.
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Thief River near Thief River Falls, Minn.

Location.--Lat 48°11', long 96°10', in sec. 3, T. 154 N., R. 43 W., on right bank a quar-
ter of a mile upstream from highway bridge, 5 miles north of city of Thief River Falls,
7 miles upstream from mouth, and 9 miles downstream from Mud Lake National Wild Life
Refuge.

Drainage area.--959 sq mi.

Records avallable.--July 1909 to September 1917, April 1920 to September 1921, October
o September 1924, October 1928 to September 1955.

Gage .--Water-stage recorder and control of grouted boulders. Datum of gage is 1,112.33 ft
above mean sea level, datum of 1929 (levels by Minnesota Highway Department). Prior to
May 4, 1939, staff or chain gage at same site and datum.

Average discharge.--37 years (1909-17, 1922-24, 1928-55), 111 cfs (80,360 acre-ft per
year).

Extremes.--Maximum discharge during year, 958 cfs Apr. 8 (gage helght, 10.72 ft, backwater
Trom ice); no flow for many days.
1909-17, 1920-21, 1922-24, 1928-55: Maximum discharge, 5,610 cfs May 13, 1950 (gage
height, 17.38 ft); no flow in fall and winter of several years.
Flood of July 1919 reached a stage of 16.3 ft, according to floodmarks established
by observer (discharge, 5,040 cfs).

Remarks.--Records good except those for period of ice effect, which are fair. Some
regulation by Thief and Mud Lakes above station.

Revisions.--WSP 925: Drainage area.

Rating table, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 7 to Nov. 8)

3.7 o 4.7 17
3.8 1 4.8 29
4.0 .2 5.0 81
4.2 .6 6.0 324
4.4 2.9 7.0 618
4,5 5.8 8.0 940
4.8 9.5

Discharge, in cublc feet per second, water year October 1954 to September 1855

Day | Oct. Nov, Dec. Jan, .| Feb, Mar, Apr, May June July Aug, Sept
1 0.6 0.2 0.5 *0 145 *116 6s| 31

2 3 .2 4 ° 134 229 65 29

3 4 .2 .4 1.5 148 552 67| *24

4 .3 .2 .3 3.0 12| 784 89 15

5 .3 .2 .3 10 134 761 €9 12

[ .3 .2 .2 104 126 790 65 10

7 .3 .2 .2 *380 122 780 56 8.3

8 .2 .2 .2 900 114 720 59 6.8

9 .2 .3 .1 870 112 667 56 5.3

10 .2 4 .1 882 95 636 51 3.9

11 .2 .5 .1 *579 86 603 49 3.4

12 .2 .7 .1 465 79 573 43 2.1

13 .2 .9 .1 344 75 534 56 1.5

14 .2 Xl *, 1 268 73 335 *52 1.2

15 L1 .9 .1 226 71 276 49 1.0

16 .1 %9 .1 190 71 265 45 .7

17 .1 .8 .1 176 69 265 44 1.1

18 *,1 .8 .1 170 71 274 41 .6

19 1 .8 .1 195 71 251 39 .6

20 1 .8 1 206 69 254 38 .8

el .1 .8 1 (*) 218 65 260 29 .6

22 1 .9 1 223 58 262 25 .7

23 .1 .9 1 215 51 237 23 .8

24 .1 .9 1 204 45 148 19 .5

25 1 .8 1 190 42 124 18 ** 4

28 .1 .8 1 *176 44 119 18 .3 (*)
27 W1 .7 1 187 63 112 19 3

28 Bl N 1 178 92 109 20 .2

29 1 .6 o - 178 114 104 20 .2

30 .1 .5 [ Rl 162 122 73 20 1

31 I RERE o |  f----- i 122|----~=" 27 o |~
Total 5.9 17.8 4.5 0 o|7,678.5 2,825 11,213| 1,320/ 162.3 [}
Mean 0.18 0.59 0.15 0 0 0 258 91,1 374 42,8 5.24 [}
Ac-18 12 35 8.9 0 0 o| 15,230 5,600 22,240 2,620 322 [
Calendar year 1954: Max 540 Min 0 Mean 83.8 Ac-ft 48,180

Water year 1954-55: Max 900 Min 0 Mean 63.6 Ac-ft 46,070

* Discharge measurement or observation of no flow made on this day.
*%* Field estimate made on this day.
Note.~-Stage-discharge relation affected by ice Nov. 25 to Apr. 9.



72

RED RIVER OF THE NORTH BASIN

Clearwater River at Plummer, Minn.

Location.~-Lat 47°55', long 96°03', in SE4SW: sec. 4, T. 151 N., R. 42 W,, on right bank
200 It downstream from Soo Line Rallroad bridge, 300 ft downstream from bridge on U. S.
Highway 59, 0.9 mile northwest of railroad depot in Plummer, and 8 miles upstream from

Hill River.

Drainage area.--512 sq mi.
Records available.--April 1939 to September 1955.

Gage. --Water-st
ment of 1912

e recorder.
levels by Corps of Engineers).

site 100 't upstream at same datum.

Average discharge.--16 years, 180 cfs (130,300 acre-ft per year).

Datum of gage is 1,099.12 f't above mean sea level, adjust-
Prior to Nov. 10, 1939, staff gage at

Extremes.--Maximum discharge during year, 1,800 cfs Apr. 6 (gage height, 9.64 ft, back-
water from ice); minimum, 11 cfs Sept. 5 (gage height, 2.24 ft).

1939-55:

Remarks.--Records good except those for period of ice effect, which are fair.

Rating tables, water year 1954-55, except for periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to June 7
2.6 39 5.0 502
2,9 72 6.0 770
3.2 110 7.0 1,050
3.5 155 9.0 1,880
4.0 251

2.
2.
2.
2.

9

3.5
4.0

June 8 to Sept. 30

Discharge, in cublc feet per second, wacer year October 1954 to September 1955

Maximum discharge, 3,630 cfs May 6, 1950 (gage height, 11.33 ft); mini~
num, 7.9 cfs July 8, 1940 (corrected).

Day | Oct. Nov. Dec. l Jan, [Feb. Mar, | Apr., May June July Aug. Sept.

1 56 60 58 49 38 42 50 258 *188 77 56 13
2 53 57 S 43| 38] 43 56 249| 213 75 59 ;_g_
3 53| 62 58 49 38| 44 70 253 315 65 *61 T

4 52, 61 58| 48| 37 *45 200 236 418 101 53| 12
5 52 64, 58 48] 37 45 *700 233 342 140 47 12
6 50 64, 57 48| 37 45| 1,510 213 295 140 47 12
7 g! 64/ 57 48 37 45| *1,540 190 263 113 42 14
8 49 64 57 48 37 45| 1410 190 236 97 39 14
9 49 64 57 48 37 45| 1,440] 172 207 94 35 15
10 50| 64/ 57 48 37 45 1,140 169 200 101 31 18
11 50 66 57| 48| 36 45| %916 169 192 88 30 18
12 58| 66, 56 47 3 45 812 158 174 77 27 19
13 62 64 55| 47 36| 44 711 150 158 *74 25 18
14 74 50| *55 47 36 44 627 142 140 68 23 18
15 78 *49) 54/ 46| 36| 43 536 128 124 71 23 19
16 77 64 54/ 45| 37 43 489 121 108 68 22 20
17 74 65 53| 44 37| 43 445 117 97 63 27 20
18 73 66 53 43| 37 43 430 114 as 59 27 22
19 70| 68| 53| 42| 37 43 453 108 107 54 24 23
20 70| 8| 54 *41 37 43 438 10l 194 50 26 32
21 69 66 54 41 37 43 425 96 227 49 24 35
22 70| 66 54 40| 37 *43 425 92 207 49 23 35
23 71 66 54 40 37 43 400 89 176 47 22 34
24 72| 65 53| 40| 38| 44 362 84 150 44 22 34
2c 73, 63 53, 39 39, 44 335 80 136 40, *21 36
26 73! 59 52 39 40| 44/ 308 85 125 39 21 *35
27 73 57 51 39 40 44 *#285 110 113 39 20 36
28 72 59 50 39 4l 45 278 157 99 48 21 36
29 *71 59| 50 38 = 45 288 215 92 65 22 41
30 66 58 50 ﬁ’ 48 275 231 83 60 20 45
31 62| ===msol 50 38 47| ——m-me [ ) p——— 59 17| ----=-
Total 1,969| 1,868 1,690 1,364 1,368| 17,354 4,917 5,468| 2,214 957 708
Mcan 63.5 62.3| 54, 44,0 44,1 578 159 182 71.4| 30.9 23.6
Ac-fY 3,910, 3,71 3,350 2,710/ 2,080 2,710{ 34,420/ 9,750| 10,850 4,390/ 1,900| 1,400
Calendar year 1954: Max 1,540 Min 38 Mean 143 Ac-ft 103,800

Water year 1954-55: Max 1,540 Min 12 Mean 112 Ac-ft 81,180

* Discharge measurement made on this day.

Note,--Stage-discharge relation affected by ice Nov. 1-9, 16, 17, Nov. 23 to Apr. 7.
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Clearwater River at Red Lake Falls, Minn.
Location (revised),.--Lat 47°53'156", long 96°16'25", in NWiNE% sec. 22, T, 151 N., R.
44 W., on left bank 40 ft downstream from Great Northern Railroad bridge in Red Lake
Falls, 1.4 miles upstream from mouth, and 3 miles downstream from Badger Creek.

Drainage area.--1,370 sq mi, approximately.
Records available.--June 1909 to September 1917, November 1934 to September 1955.

Gage.--Water-stage recorder. Datum of gage is 949.49 ft above mean sea level, adjustment
of 1912 (levels by Corps of Engineers). Prior to Sept. 12, 1911, staff gage at site
half a mile upstream and Sept. 12, 1911, to Sept. 30, 1917, staff gage at site 40 ft
upstream at different datum.

Average discharge.--28 years (1909-17, 1935-55); 291 cfs (210,700 acre-ft per year).

Extremes.--Maximum discharge during year, 3,660 cfs Apr. 8 (gage height, 7.25 ft); maxi-
mum gage height, 9.96 £t Apr. 4 (backwater from ice); minimum discharge, 7.2 cfs
Sept. 6 (gage height, 1.46 ft).
1909-17, 1934-55: Maximum discharge, 9,310 cfs May 6, 1950 (gage height, 11,28 rt);
maximum gage height observed, 17.5 ft Apr, 5, 1913, site and datum then in use (back-
water from ice); no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

Remarks.--Records good except those for periods of ice effect, which are fair. Some diur-
nal fluctuation at low flow caused by mill 600 ft upstream. Slight regulation by
Clearwater Lake and several smaller lakes.

Revisions (water years).--WSP 355: 1911-12.

Rating tables, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second

Oct. 1 to Apr. 4 Apr. 5 to Sept. 30
1.9 47 1.5 8.0 2.2 100 4.0 940
2.0 62 1.6 15 2.5 178 $.0 1,830
2.z 98 1.7 22 3.0 365 7.0 3,380
1.9 46 3.5 618

Discharge, in cublc feet per second, water year October 1954 to September 1955

Day | Oct. Nov. Dec. Jan. J Feb. Mar, Apr. May June July Aug. Sept.
1 59 58 64 52 40| 48 60 463|  *391 124 02| 23

2 64 #46) 65 52 40 49 100 430 374 115 86 21

3 S8 S8 64 52 59 49 250 417 547 109 *71 17

4 64 70, 63 52 *37] 43| 1,000 395 946 107 71 15

5 53 &8 &2 51 39 48| *1,690| 389 920 152 62 14

6 59 71 6z S1 40 48 1,870 357 797 248 9 10
7 59 72 62 51 40 48] *2,430 316 674 235 56 8.8
8 56 73 61 S1 40 48 3,130 2986 547 221 S4 9.
9 56 74 60 51 39 48! 2,690 284 463 170 49 12
10 53 14 60 51 33 48[ #2,440 261 422 167 41 16
11 60 77 59 50 38 49 1,980 254 399 152 41 16
12 64 78 59 50) 38 49| 1,880 254 369 *132 38 17
13 67 16 58 49 38 49! 1,440 242 324 129 37 16
14 72 70 58 49 38 43 1,270 224 288 120 33 13
15 87 80 *58 48| 38 48/ 1,110 203 254 111 30 20
16 93| 67 57 48] 39 47] 986 193 221 113 29 19
17 87 17 s7 47 39 47 882 178 193 107 32 18
18 87 78 56 45 39 47 778 173 176 98 33 24
19 87 80 56 46 39 47 745 167 170 86 34 24
20 83 77 56 45 39 47 758 158 221 71 37 22
21 81 79 56 44 39 47 732 149 340 64 34 41
22 79 77 56 44 38 47 732 141 344 75 32| 48
23 77 78 56 43 38 47 706 134 308 67 30 43
24 17 78 56 42 *37 47 661 124 254 64 29 41
25 81 *76 56 41 39 47 800 122 214 56 %28 40
26 81 58 55 47 552 132 207 56 26| *40
27 83 50 55 47 *498 148 130 57 25 43
28 79 65 55 48 478 183 173 59 24 43
29 79 70 54 48 478 344 152 84 2a| 4z
30 79 62 53 43 488 440 139 107 24 43
31 77| - 53 51f - ----- 435|---75 102 24| ===~
Total 2,239/ 2,095 1,802] 1,450 1,101 1,487 33,254 7,985/ 11,017| 3,556| 1,295 766.2
Mean 72.2 69.8 $8.1 46.8 39.3 48.0| 1,108 258 387 115 41.8 25.5
Ac-fY  4,440; 4,160 3,570| 2,880 2,180| 2,950 65,960| 15,840| 21,850| 7,050 2,570| 1,520

Calendar year 1954: Max 2,380 Min 44 Mean 224 Ac-ft 161,800
Water year 1954-55: Max 3,130 Min 9.8 Mean 186 Ac-ft 135,000

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 2, 4-10, 17-19, 23-25, Dec. 1 to Apr. 4.
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Red Lake River at Crookston, Minn.

Location (revised).--Lat 47°46'32", long 96°36'33", in SWiSWi sec. 30, T. 150 N., R. 46
., on rig ank at downstream side of highway bridge in Crookston, 0.3 mile down-
stream from Interstate Power Co.'s dam and 0.6 mile downstream from bridge on State
Highway 81.
Drainage area.--5,280 sq ml, approximately.

Records available.--May 1901 to September 1955.

Gage.--Water-stage recorder. Datum of gage 1s 832.72 ft above mean sea level, datum of
929. May 18, 1901, to June 30, 1909, chain gage at bridge 300 ft upstream at same
datum. July 1, 1909, to Sept. 25, 1911, chain gage, Sept. 26, 1911, to Sept. 30,
1919, water-stage recorder, and Oct. 1, 1919, to Sept. 30, 1930, chain gage, at pres-
ent site and datum.

Average discharge.--54 years, 1,010 cfs (731,200 acre-ft per year) .
Extremes.--Maximum discharge during year, 12,400 cfs Apr. 8 (gage height, 18.30 ft); min-

mum, 114 cfs Aug. 17.
1901-55: Maximum discharge, 27,400 cfs May 7, 1950 (gage height, 25.70 ft); mini-

mum, 2.0 cfs Dec. 14, 15, 16, 1936 (corrected).

Remarks.--Records good except those for periods of ice effect, which are fair. Diurnal
TTuctuation caused by powerplants upstream.

Revisions (water years).--WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929.

Rating tables, water year 1954-55, except periods of ice effect (gage
height, in feet, and discharge in cubic feet per second)
(Shifting-control method used Aug. 12-28)

Oct. 1 to Apr. 3 Apr. 4 to Sept. 30
2.7 247 2.8 175 5.0 1,080
3.0 289 3.0 210 7.0 2,230
3.5 387 3.2 254 9.0 3,680
4.0 580 3.5 356 11.0 5,340
5.0 1,060 4.0 580 13.0 7,120
Discharge, in cublc feet per second, water year October 1954 to September 1955
Day | Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept.
1 318 296 271 352 321 330 390 1,140 999 533 442 243
2 306 310 306 350 325 335 420| 1,030 983 510 456 237
3 349 293 349 340 328 338| 1,060 994| 1,110 469 340 237
4 309 340 401 342 329 310 3,120 962| 1,810 585 381 249
5 372 375 450 344 330 345| 4,410 936| 2,390 263 364 242
6 308 622 425 347 330 345| #3,950 865| 2,280 510 364 246
7 318 543 412 348 330 348| 4,080 850| 2,140 638 303 225
8 316 439 408 347 330 348 7,080 780! 1,980 840 283 252
9 323 499 404 344 330 350| %,990 715| 1,740 1,100 271 248
10 328 495 394 335 335 352| *5,600 716| 1,510 750 271 212
11 323 472 394 325 335 360! 5,990 741 1,410 614 223 247
12 352 449 387 322 340 365] 4,030 521| 1,350 643 263 244
13 *345 362 418 319 345 370| *3,360 667| 1,230 580 228 258
14 341 464 404 314 348 *378| 2,800 e28| 1,120 394 244 239
15 343 452 368 310 350 380| 2,380 618 926 515 197 254
18 355 356 404 308 *355 380| 1,960 609 687 451 277 264
17 353 431 390 304 355 380} 1,620 590 594 442 194 250
18 336 441 378 *299 354 380 1,400 580 590 420 268 261
19 359 437 408 202 352 380{ 1,340 575 711 402 *218 280
20 364 433 *398 304 350 380| *1,260| *556 741 364 263 259
21 329 422 401 305 349 380| 1,380 547 840 340 222 *254
22 342 401 394 307 340 380{ 1,390 515 952 356 252 277
23 351 449 398 309 335 380| 1,600 510{  *942 377 235 %%%
24 404 *449 412 310 332 380{ 1,520 474 900 360 130
25 362 426 422 310 330 380f 1,450 460 755 317 718 260
26 367 334 412 310 330 375{ 1,380 487 638 348 225 263
27 460 309 395 310 330 375| 1,230 538 604|  *487 255 286
28 381 308 378 310 330 375 1,240 590 556 381 231 288
29 422 60 372 311 - 375 1,180 746 542 243 221 297
30 320 296 363 312 - 375 1,170 821 519 146 254 288
31 306|------ 352 320 ~=-=-~ - 375| - ~---- 983 |-~~~ 420 236 | ~=~----
Total] 10,762| 12,223 12,088| 9,970| 9,448 11,332| 77,780 21,904| 33,548| 15,098 8,389| 7,754
Mean 347 407 389 322 337 366| 2,593 707| 1,118 487 271 258
Ae-ff 21,350] 24,240) 23,940 19,780| 18,740| 22,480|154,300| 43,450| 66,540 29,950 | 16,640 | 15,380
Calendar year 1954: Max 4,010 Min 280 Mean 666 Ac-ft 482,100
Water year 1954-55: Max 7,080 Min 180 Mean 631 Ac-ft 458,800

* Discharge measurement made on this day.
Note.--Stage-discharge relatlon affected by ice Dec. 5, 6, Dec. 26 to Apr. 3.
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Red River of the North at Grand Forks, N. Dak.

Location.--Lat 47°56'26", long 97°02'47", in SE%NE% sec, 33, T. 1562 N., R. 50 W., on left
bank 500 ft downstream from dam at Riverside Park, in Grand Forks, 2 miles downstream
from Red Lake River, and at mile 296.0.

Drainage area.--30,100 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake

asin).

Records available.--May 1901 to September 1955 in reports of the Geological Survey. April

o November 1912 in report of Minnesota State Drainage Commission.
Gage.--Water-stage recorder. Datum of gage is 778.35 ft (revised) above mean sea level,
atum of 1929, 1882-92, gages near site of Northern Pacific Railway bridge, 1% miles
upstream (history not available, datum apparently the same as following gage). 1892 to
Oct. 15, 1926, staff and chain gages on Northern Pacific Railway bridge, at datum about
53 ft higher, but published referred to datum only half a foot higher than present
datum, Oct. 16, 1926, to Nov. 2, 1933, staff gages in vicinlty of present datum.
Oct. te, 1926, to Nov. 2, 1933, staff gages near present site at datum 5 ft higher than
present datum but published at present datum.

Average discharge.--73 years (1882-1955) 2,320 cfs (1,680,000 acre-ft per year).

Extremes.--Maximum discharge during year, 15,400 cfs Apr. 10 (gage height, 26.17 ft); min-
Tmum, 330 cfs Nov. 3 (gage height, 2.45 ft).

1882-1955: Maximum discharge, about 80,000 cfs Apr. 10, 1897 (gage height, 50.2 ft,
site and datum theh in use), from rating curve extended above 54,000 cfs; minimum, 2.4
cfs Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual regulation during repair of dam at
Grand Forks).

Revisions.--The maximum discharge for the water year 1922 has been revised to 19,000
cfs Apr. 11, 1922 (gage helght, 28.72 ft, superseding figure published in WSP 545.

Remarks.--Records good except those for period of ice effect, which are fair. Flow partly
regulated by many lakes and reservoirs on tributaries.

Revisions (water years).--WSP 855: 1936(M). WSP 1115: 1942. WSP 1175: 1897(M). Figures
of dally dlscharge for June 1-30, 1914, Mar. 27-31, 1915, Jan. 1-81, Dec. 1-31, 1918,
Nov. 1 to Dec. 31, 1919, Aug. 1 to Sept. 30, 1921, and May 1-31, 1922, published in
WSP 385, 405, 475, 505, 525, and 545, have been found to be unreliable and should not be
used. Revised figures of discharge, in cubic feet per second, for the water years 1904,
1817, 1922, 1927, and 1950, superseding figures published in WSP 130, 455, 545, 685, and
1175, are glven herewith:

Date |Discharge Date | Discharge Date |Discharge Date Discharge Date [Discharge
1804 1904-Con. 1927-Con, 1949-Con. 1950-Con.
Apr. 15 21,000 M2y 19 10,200 Mar. 14 2,420 Dec. 22 1,100 Jan. 23 750
16 21,000 20 9,780 15 3,440 23 1,100 24 750
17 | 20,000 21 9,320 16 4,790 24 1,100 25 680
18 20,000 22 8,870 17 6,430 25 1,100 26 640
19 21,000 18 8,090 26 1,050 27 660
20 22,000 1917 19 8,870 27 1,020 28 660
21 | 24,000 Sept.21 530 20 9,360 28 1,000 29 620
22 26,000 22 560 21 9,280 29 1,000 30 840
23 | 29,000 23 560 22 9,120 30 $80 31 840
24 30,800 24 560 23 8,790 31 960 Feb. 1 840
25 32,000 25 560 24 8,480 2 840
26 32,800 26 560 25 8,020 1950 3 850
27 | 32,900 27 560 26 7,420 Jan, 1 960 4 860
28 32,500 28 560 27 6,980 2 940 S 860
29 31,200 29 560 28 6,480 3 820 6 670
30 30,700 30 830 29 5,770 4 900 7 700
May 1| 29,100 30 | 5,580 5 880 8 700
2 27,300 1921 ] 860 8 700
3| 25,100 Oct. 1 590 1949 7 860 10 700
4 22,500 2 622 Dec. 7 1,120 8 840 11 700
S 19,600 3 855 8 1,080 9 B840 12 700
8 17,100 4 689 ] 1,100 10 B40 13 700
7 15,400 S 724 10 1,080 11 820 14 720
8 | 14,200 6 760 11 1,040 12 820 15 740
9| 13,700 7 796 12 980 13 800 16 750
10 13,500 8 796 13 lole] 14 800 17 780
11 13,400 14 800 15 780 18 770
iz 13,300 1927 15 880 16 780 19 760
13 | 13,200 Mar, B8 1,310 15 860 17 760 20 770
14 12,700 9 1,400 17 880 18 760 21 790
15 12,200 10 1,400 ‘18 920 19 760 22 800
16 | 11,800 11 1,580 19 960 20 750
17 11,300 12 1,780 20 1,000 21 750
18 10,700 13 1,930 21 1,050 22 750
Month Cfs-days | Maximum | Minimum Mean Per ;%uare Runoff
mile inches | acre-feet
- 32,900 3,000 21,270 0.707 0.789 1,266,000
- 29,100 6,393 12,900 429 .495 793,100
- - - 4,796 - - 3,482,000
Calendar year 190 - 32,900 = 4,598 - - 3,338,000
September 1917....... - 591 395 487 - - 29,000
Water year 1916-17,.. - 20,200 395 2,702 - - 1,950,000
Calendar year 1917...... - 20,200 305 2,218 - - 1,600,000
October 1921....e0uu0sanvs - 796 497 650 - - 40,000
Calendar year 1921...... - 11,500 - 1,450 - - 1,050,000
Water year 1921-2Z2. . - 16,600 263 2,220 - - 1,610,000
March 1927..,.c.000u.n . - 9,360 - 4,400 - - 270,000
Water year 1926-27...... - 10,600 - 2,670 - - 1,940,000
Calendar year 1927...... - 10,600 - 2,740 - - 1,980,000
December 1949......... veee 32,170 1,240 860 1,038 - - 63,810
Calendar year 19439... 823,926 | 15,100 380 2,257 - - 1,634,000
January 1950....... 24,210 960 620 781 - - 48,020
ebruary........ 20,480 820 640 731 - - 40,620
Water year 1949-50...... | 2,786,665 | 53,900 620 7,580 - - 5,487,000
Calendar year 1950...... | 2,873,240 | 53,900 620 7,872 - - 5,699,000
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Red River of the North at Grand Forks, N. Dak.--Continued

Rating tables, water year 1954-55, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
Loop curve used Apr. 4-19)

Oct. 1 to Apr. 3 Apr. 20 to Sept. 30

2.5 342 3.8 665 8.0 2,470

3.0 470 4,0 735 10.0 3,520

5.0 1,130 6.0 1,530 .

Discharge, in cublc feet per second, water year October 1954 to September 1855

Day { Oct. Nov. Dec, Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 809 598 400 690 700 620| 1,000 _2,480| 1,520| 1,400| 1,570 864
2 806 418 250 680 00| T636| 1.400| 2,480 1,570| 1,370| 1,580 836
3 744 362 *450 700 700 *630| *2,000{ 2,380 1,830 1,360 1,610 840
4 695 sy 480 690 700 630| 3,400| 2,320| 2,080 1,340 1,580 852
5 708 499 560 870 700 630| 6,000] 2,280| 2,530| 1,380| 1,760 840
6 657 550 630 680 700 630( 8,600 2,260| 3,060{ 1,290| 1,970 816
7 670 686 700 680 700 630| 11,000| 2,180 3,200| TI,460| 1,980 752
8 619 802 690 680 700 630 [*#13,200{ 2,120 3,220| 1,810| 1,910 696
9 601 775 680 &90 700 630| 15,300| 2,080 5,%42? 2,160 1,840 665
10 571 744 680 700 700 830 (#¥14£,800| 2,020| 2,970| 2,560| 1,880 8z
11 550 785 680 710 700 640| 12,600 1,960| 2,820| 2,670 2,070 700
12 544 819 680 740 680 640} 10,300 1,910 2,680( 2,760| 2,210 693
13 550 799 710 750 680 640| *8,140( 1,770| 2,620| 2,790| 2,220 746
4 556 765 710 750 660 640| 6,420 1,630| 2,600| 2,700| 2,210 788
15 580 731 *690 760 660 640 #5,280| 1,640( 2,540| 2,570| 2,080 794
16 583 778 690 770 660 640 4,440( 1,650
17 604 785 710 770 640 640| 3,850| 1,590
18 *613 *728 730 760 660 650 #3,400| 1,530
19 607 782 750 750
20 610 816 760 730
2l 613 819 770 750
22 610 823 770 760
23 583 816 180 760
24 604 840 760
25 641 846 170 760
28 718 840 770 760
27 650 775 770 730
28 666 598 760 720
29 715 457 720 710
30 686 400 *700 710
31 663[- """~ 890 *710] -
Totall 19,826| 20,922 | 21,100) 22,480| 18,660| 21,190/167,950| 52,940
Mean 640 697 681 125 666 eBe| 5,598( 1,708 )
Ae-fY 39,320| 41,500 41,850| 44,590| 37,010 42,030 |333,100 |105,000 |133,100 [132,400 | 96,890 | 46,360
Calendar year 1954: Max 9,610 Min 362 Mean 1,714 Ac-ft 1,240,000
Water year 1954-55: Max 15,300 Min 362 Mean 1,510 Ac-ft 1,093,000

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 30 to Apr. 7.
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Turtle River at Manvel, N. Dak.

Location,--Lat 48°05', long 97°11!, in SE+ sec. 10, T. 153 N., R. 51 W., on downstream
siaghof bridge on State Highway 33, 0.3 mile west of Manvel and 10 miles upstream from
mouth,

Drainage area.--602 sq mi.
Records availgble.--October 1945 to September 1955,

Gaggf—-glzxgin gage read once dally, Datum of gage 1s 799.28 ft above mean sea level, datum
of 1929.

Average discharge.--10 years, 59.6 cfs (43,150 acre-ft per year); median of yearly mean
E%Scﬁarges, 56 cfs (21,700 acre-ft per year).

Extremes.-~-Maximum discharge during year, 1,460 cfs Apr. 5 {gage height, 16.27 ft, back-
water from ice); no flow Feb., 27 to Mar, 29, Sept. 17,
1945-55: Maximum discharge, 28,000 cfs Apr. 19, 1950 (gage height, 21.5 ft, from
floodmarks), from rating curve extended above 4,300 cfs on basis of contracted-opening
determination of peak flow; no flow in fall or winter of some years.

Remarks,--Records good except those for periods of ice effect, which are poor.

Rating tables, water year 1954-55, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 18 to June 5, Sept. 28-30)

Oct. 1 to Apr. 2 Apr. 3 to Sept. 30
2.3 0.3 2.086 o] 3.0 15
2.4 .9 2.1 .2 4.0 50
2.5 1.8 2.2 N 5.0 94
2.7 3.7 2.3 1.4 7.0 206
3.1 9.8 2.5 3.6 9.0 380
2.7 7.1

Discharge, 1n cublc feet per second, water year October 1954 to September 1955

Day | Oct, Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.0 4.5  *4.0 1.5 9.9 ] sf 24 57 15 6.6 1.2
2 1.0 3.5 .0 1.5 .9 [} 40 22 *66 16 4.2 .6
3 .9 3.0 4.0 1.5 .9 [} *#450 21 103 17 3.6 .5
4 .8 3.0 3.5 1.5 .9 0 900 22 150 18 7.1 4
5 8|  *3.2 3.5 1.5 .9 o | *1,300 17 178 16 7.6 .3
6 .8 5.0 3.5 1.0 .9 [ 1,000 17 *202 15 7.1 .3
7 1.2 6.0 3.5 1.0 .9 0 *750| 16 319 15 9.6 .2
8 .9 6.1 3.5 1.0 .9 0 540 14 345 14 8.1 *.3
9 ol 6.0 3.5 1.0] .9 [} 320 15 265 12 *5.8 4
10 1.5 6.7 3.5 1.0 .9 [} 201 13 205 11 3.9 4
1 1.6 7.4 3.5 1.0 .9 0 146 13 200f 10 3.1 .3
12 1.5 6.7 3.0 1.0 .9 [ 128 12 202 12 2.4 )
13 1.8 7.4 3.0  *1.0 *,9 o *114 11 184 19 1.6 .3
14 2.6 7.7 3.0 1.0 .9 0 96 9.6 146 12 1.4 .8
15 4.2 9.1 3.0 1.0] .8 *o 83 8.8 114 11 1.2 4
15 3.7 6.7 3.0 1.0 .9 o} 73 12 90 12 1.6 .2
17 3.0 9.1 2.5 1.0] .9 o 63 14 74 12 3.1 0
18 3.9 8.0 2.5 1.0 .8 o 59 14 61 11 4.5 .2
19 3.8 7.4 2.5 1.0 .8 [ 57 12 s3] 11 5.5 4
20 3.9 7.7 2.0 1.0, .6 o 52 14 46 8.1 3.9 .6
21 3.7 8.4 2.0 1.0 .4 0 50 12 40 6.9 3.8 .9
22 4.2 9.1 2.0 1.0 .2 0 49 12 34 4.5 3.1 .5
23 5.5 9.3 2.0 1.0 .2 o 41 11 30 3.9 1.6 .9
24 5.0 9.0 2.0 1.0 .2 [ 40 11 28 3.6 1.5 1.8
25 4.8 7.5 2.0 1.0 .2 5} *38 12 24 3.8 1.4 .5
26 4.4 7.0 2.0 1.0 .1 0 35| 13 21 3.9 1.5 1.0
27 5.4 6.5 2.0 1.0 [0} 0 34 19 19 4.5 1.8 1.2
28 6.8 6.0 1.5 1.0 3 0 31 26 *17 6.2 2.2 *1.4
29 8.7 5.0 1. 1.0] - 0 30 43 13 7.1 1.4 1.8
30 5.3 4.5 1.5 1.0] - ----- .5 25( 60 8.1 1.6 2.7
31 8.7 ----- - 1.5 [P A 84 |------ 7.1 1.2f---12%
Total]  98.4| 196.5 84,5 33,4 18,8 1.5 6,750] 584.4f 3,302| 326.7| 112.6 20.8
Mean 3.17 8.,55] 2.73 1.08 0.67 0.05 225  18.9 110/ 10,5 3.83| 0,89
Ac~£t] 195 390 188 6 37 .0{ 13,390| 1,180| 6,550 648 223 41
Calendar year 1954: Max 100 Min ©O Mean 11.5 Ac-ft 8,320

Water year 1954-55: Max 1,300 Min 0O Mean 31.6 Ac-ft 22,870

( Peak discharge (base, 200 cfs).--Apr. 5 (7 a.m.) 1,460 cfs (16.27 ft); June 8 (2 a.m.) 370 cfs
8,90 ft). = -

* Discharge measurement or observation of no flow made on this day.
**% Field estimate made on this day.
Note,--Stage-dlscharge relation affected by ice Nov. 1-7, Nov, 24 to Apr. 9.
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Red River of the North at Oslo, Minn,

Location.--Lat 48°11'35", long 97°08'25", in sec. 31, T. 155 N., R. 50 W., on upstream
side of main span of highway bridge in Oslo, at mile 271.1,

Dr‘a‘maie area,--31,200 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
basin].

Records available.--April 1936 to June 1937, April 1941 to April 1943, March 1945 to Sep-
ember igh-water periods only). Records for 1944, published in WSP 1022, have
been found to be unreliable and should not be used. Records prior to 1945 do not in=
clude flow in bypass channel,

Gage .--Wire-weight gage read once daily. Datum of gage is 777.65 ft above mean sea level,
d‘e:xtum ofdlgzg. Prior to Apr, 2, 1948, staff gage on railroad <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>