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PREFACE

This report was prepared by the Geological Survey in coopera-
tion with the States of Illinois, Indiana, Iowa, Minnesota, Missouri,
North Dakota, and Wisconsin, and with other agencies, by person-
nel of the Water Resources Division, L, B. Leopold, chief, under
the general direction of J.V,B, Wells, chief, Surface Water Branch,
succeeded by E. L. Hendricks, and F. J, Flynn, chief, Basic Rec-
ords Section.

The data were collected and computed under supervision of dis-
trict engineers, Surface Water Branch, as follows:

V. R. Bennion Iowa City, lowa
H. C. Bolon Rolla, Mo.
D. M. Corbett., Indianapolis, Ind.

H. M. Erskine,, ...Bismarck, N, Dak,
J. H. Morgan, succeeded by W. D. Mitchell............. rreeresrenins R— Champaign, IlL
Lo Ry SBWYEL.. .. vccierereneererissssseressssssnessesessesssmessessasssesnssesseneesssssasts sesros St. Paul, Minn.
F. T. Schaefer Madison, Wis.

Frank Stermitz Helena, Mont,

111



CALENDAR FOR WATZR YEAR 1959

OCTOBER 1958 NOVEMEER 1958 DECEMBER 1958
S M T W TF S S M T W TTF S S M TWTTF 3
1 2 3 4 1 12 3 4 5 6
5 € 7 8 31C 11 2 3 4 5 6 7 8 7 8 91011 12 13
12 13 14 15 18 17 13 9 1C 11 12 13 14 15 14 15 16 17 18 13 20
19 20 21 22 23 24 25 16 17 18 19 20 21 22 21 22 23 24 25 25 27
25 27 24 23 3C 31 2% 24 25 26 27 23 29 28 29 30 31
¢
JANUARY 1353 FEERUARY 1959 MARCH 1959
S M T W T F S S M T W TF 3 S M T W T F S
1 2 3 12 3 4 5 & 7 12 3 45 6 71
4 5 & 7 3 31c 8 91C 11 12 13 14 8 910 11 12 13 14
11 12 13 14 15 16 17 15 16 17 18 19 20 21 15 16 17 18 19 20 21
15 19 20 21 22 23 24 22 23 24 25 2¢ 27 28 22 23 24 25 26 27 28
25 26 27 28 29 30 31 29 30 31
APRIL 1959 MAY 1959 JUNE 1959
S M T W TF S S M T W TF S S M T W T F S
1 2 3 4 12 12 3 4 5 ¢
£ 7 2 31¢11 3 4 5 € 7 8 9 7 8 91011 12 13
12 13 14 15 18 17 18 10011 12 13 14 15 16 14 15 16 17 18 18 20
19 20 21 22 23 24 25 17 19 19 2¢ 21 22 © 21 22 23 24 25 26 27
26 27 28 29 30 24 25 26 27 28 29 30 28 29 30
3
JULY 1959 AUGUST 1959 SEPTEMRER 1959
E K T W T F 8 S M T W TF S S M T W TF g
102 3 4 1 1 2 3 4 5
5 6 7 8 91C 11 2 3 4 5 £ 7 8 € 7 3 91011 12
12 13 14 15 18 17 18 9 1C 11 12 13 14 15 13 14 15 16 17 18 19
19 2C 21 22 23 24 25 1¢ 17 18 13 2G 21 22 2C 21 22 25 24 25 26
26 27 29 23 30 31 23 24 25 26 27 28 29 27 28 29 3C
30 31



CONTENTS

SCOPE O WOTK .ttt ettt it iea et enens s ennenraeenseennennan .
Cooperation............ .
Division of work......ovvivnvnnvnnns
Definitlion of terms and abbreviations..
Downstream order and station numbers...
Explanation of data....................
Accuracy of field data and computed result e e
Publications. v eein i e e e e s
Records of discharge collected by agenciles other than the Geological Survey
Hydrologic conditions............ AP
Gaging=statlon TECOPAS . . ittt it ettt i e e e e et e e,
Hudson Bay basin
Lake Winnipeg (head of Nelson River):
Saskatchewan River basin
Belly River at Internatlonal boundary....................
Mountain View Irrigation District Canal near Mou.ntain View Alberta...
Belly River near Mountain View, Alberta............cooieiiiiniininianns
Waterton River near intermational boundary.........
Boundary Creek at internstional boundary........
Waterton River near Waterton Park, Alberta..............
St. Mary Lake (head of St. Mary River) near St. Mary, Mont.............cc...u
Swiftcurrent Creek:
Grinnell Creek at Grinnell Glaclier, near Many Glaclier, Mont..............
Grinnell Creek near Many Glacler, Mont........covueiiinniiniiiiniiinnnanns
Swiftcurrent Creek at Many Glacier, Mont.............
Lake Sherburne at Sherburne, Monb.......... ...t i,
Swiftcourrent Creek at Sherburne, Mont..........coviiiiiiii i,
St. Mary River near Babb, Mont........... ... .o,
3t. Mary Canal at St. Mary crossing, near Babb, Mont.

St. Marg Canal at Hudson Bay Divide, near Browning, Mon ..

3t. Mary River at intermational boundary..... BRI Ceres e .
Red River of the North basin

Otfer Tall River (nhead of Red River of the North) near Detroit Lakes, Mimn,....

Pelican River near Fergus Falls, Minn........ovuviiiiinennnreininnnneenennnns

Otter Tall River below Orwell Dam, near Fergus Falls, Minn
Bois de Sioux River near White Rock, 3. Dak,.
Red River of the North at Wahpeton, N, Dak...
Wild Rice River near Cayuga, N. Dak ......
Wild Rice River near Abercromble, N. Dak
Red River of the North at Fargo, N, Dak.....
Sheyenne River above Harvey, N. Da ............... .
North Fork Sheyenne River near Wellsburg, N. Dak...........covienivinnnvnnnn
Big Coulee near Maddock, N. DakK.....ovvevvenenrnnnn
Sheyenne River near Warwick, N. Dak...ovunnnn,
Devils Lake:
Mauvals Coulee near Cando, N. Dak...............
Edmore Coulee near Edmore, N. DaK.....vvvuruen.
Little Coulee at Leeds, N, Dak.............
Mauvals Coulee near Churchs Ferry, N. Dak
Devils Lake near Devils Lake,
Sheyenne Rlver near Cooperstown N Dak ..........
Lake Ashtabula:

Baldhill Creek near Dazey, N. DaK.......ovvuveeennn.
Lake Ashtabula at Baldhill Dam, N. DaK...v'euvrvuenn..
Sheyenne River below Baldhill Dam, N. Dak...........
Sheyenne River at Valley Clty, N. Dak
Sheyenne River at Lisbon, N. Dak.....
Sheyenne Rlver near Kindred, N. Dak..
Sheyenne River at West Fargo, N. Dak

Maple River near Enderlin, N. Dak..

Maple River near Mapleton, N, Dak

Rush River at Amenia, N, Dzk.....
Buffalo River near Hawley, Mimnn................ovvuiun.

South Branch Buffalo River at Sabin, Minn
Buffalo River near Dilworth, Mimn......................
Elm River near Kelso, N, Dak.........
Wild Rice River at Twin Valley, Minn,
Wild Rice River at Hendrum, Minn...............c.0euu..

Red River of the North at Halstad, Mimn.........

Goose River near Portland, N, Dak..
Goose River at Hillsboro, N. Dak..
Marsh River near Shelly, Minn.....
Sand Hill River st (limax, Minn..
Red Lake Rilver:

Lower Red Lake near Red Lake, Mimn.,............ .
Red Lake River near Red Lake, Minn............... .
Red Lake River at High Landing, near Goodridge, Minn. ..

Thief River near Thief River Falls, Minn...,..........

Clearwater River at Plummer, Minn.........cc.cvovvvunn.

Clearwater River at Red Lake Falls, Minn.............
Red Lake River at Crookston, Mimm.................. ...,




VI CONTENTS

Gaging-station records--Continued
Hudson Bay basin--Continued
Lake Winnipeg (head of Nelson River)-~Continued

Red River of the North basin--Continued Page
Turtle River at Manvel, N. Dak............. . 78
Red Rlver of the North at Oslo, Minn.. 79
Forest River near Fordville, N, Dak, 80
Forest River at Minto, N. Dak............... 81
Snake River:
Middle River at Argyle, Minn......cooitinniiinnnneioninenens [N 82
South Branch Park River:
Homme Reservoir near Park River, N, Dak. 83
South Branch Park River below Homme Dam, N "Dk 84

North Branch Park River:
Cart Creek at Mountaln, N. DaK...v.'''erv e e enuoneeneraeneinancascana 85
Park River at Grarton, N, Dak.

Red River of the North at Drayton, N. Dak . 87
Two Rivers:
South Branch Two Rivers at Lake Bronson, Mimn... 88

Pembina River near Kaleida, Manitoba............. RPN . 89

Little Pembina River near Walhalla, N, Dak 90
Pembina River near Walhalla, N, Dak,........ 91
Pembina River at Neche, N, Dak........cveiiiiiiiniineennninninennes 92

Tongue River:

Herzog Creek near Concrete, N, Dak....uvvivuiiriieineineiennennneneninnnn 93

Tongue River at Akra, N, Dak......... PN 94

Red River of the North at Emerson, Manitoba.. e 95
Roseau River below South Fork, near Malung, . 96
Roseau River near Roseau, Minn..... P 97

Sprague Creek near Sprague, Manitoba 98
Roseau River at Rosesu Lake, Minn,.... 99
Roseau River at Ross, Minn,........ 100
Roseau River near Badger, Minn..... 101
Roseau River near Haug, Minn....... 102
Roseau River at Oak Point, Minn... 102

Roseau River below State diten 51, near ar
Roseau River at international bou.ndary, near Caribou Minn......... PRI vo.. 105
Assiniboine River:

Souris River:

Long Creek near Crosby, N. Dak,..... 106
Souris River near Sherwood, N, Dak... 107
Lake Darling near Foxholm, N. Dak. 108
Souris River near Foxholm, N. Dak. 109

Des Lacs River at Foxholm, N. Dak. 110
Souris River above Minot, N. Dak,... 111
Souris River near Verendrye, N. Dak.. P B ¥

Wintering River near Bergen, N. DBK..uueeueveuriun s innenineiansssanans 113

Wintering -River near Karlsruhe, N, Da8K..v.viisieinenonenernnnenoranaannss 114
Souris River near Bantry, N. Dak.,....... . . 115

Willow Creek at Dunseith, N, Dak.. 116

Oak Creek:
Lake Metigoshe near Bottineazu, N. DaK...vieiieinriinieveaninenniorinans 117
Oak Creek at Lake Metigoshe Outlet neat‘ Bottineau, N. Dak ............ .o 117
Willow Creek near Willow City, N, DaK....ueeveeruintreninoininenannsncnnes 118
Deep River near Upham, N. Dak ........... Cleeei e . 119
Cut Bank Creek:
Egg Creek near Granville Ne DaKuut i inseurnesoronioreaensonannnanos 119
Cut Bank Creek at North Lake Outlet near Granvilie , N. Dak..... . 119
Boundary Creek near Landa, N. Dak.u..oueeneesansn ... 120
Souris River near Westhope, N, Dak.. .o121
Lake of the Woods basin (head of Winnipeg River
Namakan Rlver (head of Ralny River):
Basswood River:
Kawishiwi River:
South Kawishiwi River:
Isabella River near Isabella, Minn.. 122
South Kawishiwl River near Ely, Minn.. 123
Stony River near Isabella, Mimn..... 124

Dunka River near Bebbitt, Minm...... . e e
Bear Island River near Ely, Minn.. Ceean

Kawishiwi River near Winton, Minn.... 127
Basswood River near Winton, Minn.............. Ceeeeasaea ve.. 128
Namakan River at outlet of Lac la Croix, Ontario.................co.en ceelae. 129
Vermilion Lake near Soudan, Mimn,..... . 130
Pike River near Embarrass, MInn.......eoecvuuvnann 130
Vermilion River below Vermilion Lake, nesr Tower, Minn [ -2 §
Rainy Lake at Fort Frances, Ontario. ... c.veeer i eineronenrinsscanianaens 132
Little Fork River:
Sturgeon River near Chisholm, Minn..........cciiviiiinniranans eesesvese. 132
Dark River near Chisholm, MINN....ccouveteeirieriroaanecsinesonecnnnans . 133
Little Fork River at Little Fork, MINN....eeeieneineneinioneaencaananas oo 134
Big Fork River at Big Falls, Minn. ... 135
Rainy River at Manitou Rapids, Minn. 136
Rapid River near Baudette, Minn,.... 137
Warroad River near Warroad, Minn.,...... .. 138

Upper Mississippl River basin
Mississippl River:

Winnibigoshigh Lake near Deer Rlver, Minn,.....coveivrinnirannnnnnannnons . 139
Mississippl River at Winnibigoshish Dam near Deer River, Minn..




CONTENTS VII

Gaging-station records--Continued
Upper Mississippl River basin--Continued
Leech Lake River basin
Leech Lake at Federal Dam, Minn........covviiiiinenenronnnnnenas
Leech Lake River at Federal Dam, Min.n..
Pokegama Lakes near Grand Rapids, Minn
Mississippl River at Grand Rapids, Minn
Swan River basin
Swan River near Warba, MINN............cceuiiiiierenniennnnnianinninnnas

Sandy River basin
Sandy LaKe &L LADDY, MANIl. ottt vttt ne et e ot et e e et et e e e nanns

Sandy River at 3anly Lake Dam, at leby. ‘Minn. ...
Mississippi River below Sandy River near Libby, Mirm

Mississippl River at Altkin, Minn.........cocovvvvnrnn..
Pine River basin
Pine River Reservoir at Cross Lake, MInn..,..........iiuniiiininn i innnnninnn, 180
Pine River at Cross Lake Dam, at Cross Lake, Minn.............. e Lo 181
Pelican Brook:
Pelican Lake near Pequot Lakes, Mimn.......... Y 152
Rabblt River basin
Rabbit River near Crosby, Mimn..... P e e, .o 182
Crow Wing River basin
Crow Wing River at Ndmrod, Minn. ... ..o e . 183
Gull River:
Gull Lake near Brainerd, MInn.........cvovieiiinnnierinnnnnnnarroonininnnnn . 154
Gull River at Gull Lake Dam, near Brainerd, Minn, ... 188
Mississippi River near Royalton, Mimn..,........ciiiiniiiinn i iiiniinarna., 156
Sauk River basin
Sauk River near St. Cloud, MINN.........ovieiinenennnarnninnnnn e . 157
Elk River basin
Elk River near Blg Lake, Minn...,........ P P ... 188

Crow River basin
North Fork Crow River:
Middle Fork Crow River near Spicer, Mimm........ N Ceereatinrecaniay 159

South Fork Crow River at Cosmos, Minn... 160
South Fork Crow River near Mayer, Minn 161
Crow River at Rockford, Minn............ 162
Rum River basin
Mille Lacs Lake (head of Rum River) at Garrison, Minn..,.......... e 163
Rum River near 3t. Francis, Mimm 164
Mississippl River near Anoka, Minn 165
Minmehaha Creek basin
Minnetonka Lake (head of Minnehaha Creek) near Wayzata, Minn 166
Minnehaha Creek at Minnetonka Mills, Minn...............c.cuniiun., ... 166
Minnesota River basin
Little Minnesota River (head of Minnesota River) near Peever, 3. DaK...,......... 167
Whetstone River near Big Stone Clfy, S, Dak......ooviiiiiiiiinnnn, ... 168
Big Stone Lake at Ortonville, Mimn........... ... 169
Minnesota River at Ortonville, Minn. So. 170
Mirmesota River near Odessa, Minn..... 171
Yellow Bank River near Odecsa, Mimn..,. 172
Pomme de Terre River at Appleton, Minn. 173
Lac qui Parle River near Lac qui Parle, Mimn. . 174
Minnesota River near Lac qul Parle, Minn....... ... 175
Chippewa River near Milan, Minn......... 176
Minnesota River at Montevideo, Minn............. 177
Yellow Medicine Rlver near Granlte Falls, Minn N ... 178
Redwood River at Marshall, Minn............... .. 179
Redwood River near Redwood Falls, Minn. ... 180
Cottonwood River near New Ulm, Minn,... . .. . .. 181
Blue Earth River:
East Branch Blus Earth River near Bricelyn, Mirm.......... TN 182
Blue Earth River near Rapidan, Minn .. 183
Le Sueur River near Rapldan, Minn. 184
Mirnesota River at Mankato, Minn...... 185
Minnesota River near Carver, Minn. 186
Mississippi River at 3t. Fsul, Minn..., 187
St, Croix River bagin
St. Croix River:
Namekagon River near Trego, Wi .. e oottt e it arisninienaans .. 188
St. Crolx River near Danbury, Wis. .. . iiiiiiiiiniiiin ittt ittt iiiinenrinnnann 189
Yellow River:
Sawysr Creek:
Shell Lake at Shell Lake, Wis....uuroun it trienaniiinnnarinn, 191
VYellow Lake near Webster, Wis....... ... 181
8t. Croix River near Grantshurg, Wis . . 192
Snake River near Pine City, Minn.. 193
St. Croix River near Ruzh Clty, Minn 194
Sunrise River near Stacy, Mirm....... 195
St. Crolx River at St. Crolx Falls, Wis 196
Apple River near Somerset, Wis....... e . Lo 197
Mississippi River at Prescott, Wis........cciiiiiiiniiiniiinnnnnn 198
Cannon River basin
Cannon River at Welch, MInn..........ooiiiiiiiinnin i ennannn . 199
Chippewa River basin
Chippewa River at Pishops Bridge. nesr Winter, wWis 200
Chippewa River near Bruce, Wis.............. PPN . ... 201
Flambeau River at Flambeau Flowage, Wis.......... . R ... 202
Flambeazu River at Babbs Island, near Winter, Wis. 203

South Fork Flambean River near Phillips, Wis 204



VIII CONTENTS

Gaging-station records--Continued

Upper Mississippi River basin--Continued
Chippewa River basin--Continued
Flambeau River near Ladysmith, Wis..
Flambeau River near Bruce, Wis....
Jump River at Sheldon, Wis.....
Yellow River at uarlott Wis....
Chippewa River at f‘hlppra Falls, Wl

Red Cedar River near Colfax, Wis,
Hay River at Wheeler, Wis........
Red Cedar River at Menomonle, Wis
Chippewa River at Durand, Wis.
Eau Galle River at Spring Valley, w1s..

Reservolrs 1n Chippewa River basin.............cooven.un.

Zumbro River basin

South Fork Zumbro River near Rochester, MINM........c.oviiieiinrinannnennnnennnes . 216
Zumbro River at Zumbro Falls, Mimn........... e e entaes Ceeeas Ceael. 217

Whitewater River basin
Whitewater River:
South Fork Whitewater Rlver near Altura, Minn,

Missiseippl River at Winona, MinD.....c.oviiveiunennneinns 219
Gillmore Creek basin
Gilmore Creek at Winona, Minn...............ccvuunn setacsreresaasiaes P - 1210
Trempealeau River basin
Trempealeau R1VEr @b DOGge, Wi, .ueiut it niiiieeeonoernsoneeriosesnennusisonanans 221
Black River basin
Black River at Neillsville, Wis.. 222
Black River near Galesville, Wis 22
La Crosse Rlver basin
La Crosse River:

Little La Crosse River near Leon, Wis,......coevvuvianes Cenenreain et ..o 224
La Crosse Rlver near West Salem, Wis....vveiivinnennnnn. e e e e tee e e 225
Root River basin
Root River near Lanesboro, Minn,, 226

Rush Creek near Rushford, Minn. 227
Root River near Houston, Mimnn,............ 228

South Fork Root River near Houston, Mimn,..... 229
Root River below South Fork, near Houston, Minn... 230
Upper Towa River basin
Upper Iowa River at Decorah, Towa.......v.vvvvvvuuans P eaieaas 231
Paint Creek basin
Paint Creek at Waterville, Iowa,, . 232

Mississippi River at McGregor, Iowa. 233
Wisconsin River basin
Wisconsin River:

Eagle River:

Anvil Lake near Eagle River, Wis........ivieiviiniinrannnn 234
Wlsconsin River at Rainbow Lake, near Lake Tomahawk, Wis.......... . 235
Wisconsin River at Whirlpool Rapids, near th_nelander Wis,...ovun, .. 236

Tomahawk River at Bradley, Wis...... . .. 237

Spirlt River at Spirit Falls, Wis...... et 238

New Wood River near Merrill, WlS....'eues v verenrneraenannas . 239

Prairle River near Merrlll, WlS...uvetveenerueancnaerennnnen e .. 240
Wisconsin River at Merrill, Wis........cevivieinnnninnninn, . e 241

Eau Clalre River at Kelly, WiS.....iuuiiiieeneienuineonneraenannennonans . 242
Wisconsin River at Rothschild, Wis.......... et e ettt e i .. 243

Bilg Eau Plelne River near Stratford, Wis.....veeeviviiienennanens e ..o 244
Wisconsin River at Wisconsin Rapids, Wis.... . 245

Yellow River at Babcock, Wis.... e 246

Lemonweir River at New Lisbon, Wi e Ceesssesaenne 247

Dell Creek near Lake Delton, Wis...... e ... 248
Wisconsin River near Wisconsin Dells, wisoilll. e TN oee. 249

Baraboo River:

Devils Lake near Baraboo, Wis,...... .. 250
Baraboo River near Baraboo, Wis. e 251
Black Earth Creek at Black Earth, Wis,. 252

Wisconsin Rlver at Muscoda, Wis..... . . 253

Kickapoo River at La Farge, Wis.oooviunen . 254

West Fork Kileckapoo River:

Knapp Creek near Bloomingdale, Wis............eiveenn R PRI . 255

Kickapoo River at Steuben, Wis......... .. 256
Reservoirs in Wisconsin River basin........... 257
Turkey River basin
Turkey River at Spillville, Iowa.. 259
Turkey River at Garber, Iowa...... 260
Grant River bacin
Grant River at BUrtorl, WiS.....eeeeeeerrns 261
Platte River basin
Platte Rlver near Rockville, WiS...iuu s erinenrnenneininnearnnnn PN Ceveae.. 262
Little Maquoketa River basin
Tittle Maquoketa River near Durango, LOW&...... 263

Galena River basin
Galena River at Buncombe, Wig.............. 264
East Fork Galena River at Council Hill Ill 265

Maguoketa River basin o
Maquoketa River near Manchester, Iowa.............. . 266

Bear (reek near Monmouth, Towa....... ... 287
Maquoketa Rlver near Magquoketa, Iowa 268

Apple River basin
Apple River near Hanover, I11.. .. .veeenvieivnnannnoas 269




CONTENTS IX

Gaging-station records--Continued
Upper Mississippl River basin--Continued

Flum River basin Page
Flum River below Carroll Creek, near Savanna, Ill........... Ceerensicaiieiiaeeses 270
Mississippl River at Clinton, Towa,............. 271
Wapsipinicon River basin
Wapsiplnicon River at Independence, ToWa...veeeesireunonnn e 272
Wapsipinicon River near De Witt, Iowa........ 273
Rock River basin
West Branch Rock River near Waupun, Wis,.. 274
South Branch Rock River at Waupun, Wis. 275
East Branch Rock River near Mayville, Wis 278
Rock River at Watertown, Wis............ e 277
Crawfish River at Milford, Wis........ e 278
Yahara River:
Lake Mendota af Madison, WiS. ... ..cuiuuniiiiinneerniinoneennnnnnrnacnnnes 279
Lake Monona at Madison, Wis..... 280
Yahara River near McFarland, Wis, 281
Badfish Creek near Stoughton, wis 282
Rock River at Afton, Wis............. 283
Turtle Creek near Clinton, Wis..... .. 284
Pecatonica River at Darlington, Wis...........c.ooouiiuen .. 285
East Branch Pecatonica River near Blanchardville, Wis. 286
Yellowstons River near Blanchardville, Wis, 287
Pecatonica River at Martintown, Wis. 283

Cedar Creek near Winslow, I1l.... e .. 289
Fecatonica River at Freeport, Ill................. 290

Sugar River:

Mount Vernon Creek near Mount Vernon, Wis....... 291

Sugar River near Brodhead, Wis,............. vesesee. 293

Rock River at Rockton, Ill......... . 294
Kishwaukee River at Belvidere, I1l...eer neeeunn. 295

South Branch Kishwaukee River near Falrdale, I11.. 296
Kishwaukee River near Perryville, Ill........cvvvue. 287

Killbuck Creek near Monroe Center, I11, .. 298

Rock River at Como, I1l........vvuunivunnen 229
Elkhorn Creek near Penrose, Ill 300
Rock River near Joslin, Ill......... .o 301
Green River near Geneseo, I1l......... .. 308
Mill Creek at Milan, I1l....iuiiioneneennneenranrannnnnnsnsnnencns N 302
Iowa River basin
Iowa River:
East Branch Iowa River near Klemme, IOW8.......0.0. i beree e Ceransnsene 304
Iowa River near ROWan, TOWE.......uiiiuennrenrnonnneenarnsnrnansnn Cereiareeaas . 305
Pine Creek:
Upper Pine Lake at Eldora, Towa... 306
Lower Pine Lake at Eldora, Iowa... 307
Iowa River at Marshalltown, Iowa........ cee.. 308
Timber Creek near Marshalltown, Iowa 309
Richland Creek near Haven, Iowa..... . . . ceeeee... 310
Salt Creek near Elberon, IoWS............... 311
Walnut Creek near Hartwick, Iowa.......... 312
Iowa River near Belle Plaine, Iowa....... 313
Bear Creek at Ladora, Jowa,.......... 314
Towa River at Marengo, L1OWa. ... ....c.ieiiiiinrenrenrennancannan PR e 315
Mill Creek:

Lake Macbride near Solon, Iowa,...... PN . 316
Rapld Creek near Iowa City, Iowa............ 317
Clear Creek near Coralville, Iowa............... 318

Towa River at Iowa City, Towa,.....c.covvvnennrs 319
Ralston Creek at Iowa City, Iowa........... . 320
English River at Kalona, Iowa,.............. v 321

Towa Rlver near Lone Tree, TOWa. .. vevuirrvvnnrns 322
Cedar River near Austin, Minn...........ec00vun 323

Little Cedar River near Ionia, Iowa. ....... 324
Cedar River at Janesville, Towa,..... .. 325

West Fork Cedar River at Finchford, Iowa... 326

Shell Rock River near Northwood, Iowa... 387

Lime Creek at Mason City, Iowa.. .. 328
Willow Creek:
Clear Creek:

Clear Lake at Clear Lake, Iowa..... 329

Shell Rock River at Shell Rock, Iowa 330

Beaver Creek at New Hartford, Iowa,... e 331

Blackhawk Creek at Hudson, TOWA............. . 332
Cedar River at Waterloo, IoWa......cvcvvuvunns . 333
Cedar River at Cedar Raplds, Towa.............. e . 334
Cedar River near Conesville, Towa......... e 335

Towa River at Wapello, TOWS....veuuruerenrannens 336

Edwards River basin

Edwards River near Orion, I1l.......c.utiienieiniiiniinnieanneennannns 337

Edwards River near New Boston, I11. ass

Pope Creek basin
Pope Creek near Keilthsburg, Ill.............. .. . 339
Henderson Creek basin

Henderson Creek:

Cedar Creek at Little York, I1l 340
Henderson Creek near Oquawka, I11 341
South Henderson Creek at Biggsville, I 342
Skunk River basin
Skunk River near Ames, Iowa........... e 243



X CONTENTS

Gaging-station records--Continued
Upper Missizelppl River basin--Continued
Skunk River basin--Continued

Skunk River below Sguaw Creck, near Ames, Iowa...... Creeearisiracss st arrevanans
Indian Creek near Mingo, Iowa

Skunk River near Oskaloosa, Towa, P
Unnamed stream:

Lal:e K=omah near Oskaloosa, Towa...........
North Slnk River near Sigourney, Iowa
Pig (reek near Mount Fleasant, Iowa.....

Skunk River at Augusta, Iowa......... N
Mississippi River at Keokuk, Iowa........ .
Des Moines River basin
West Fork Des Molnes River at Jackson, Minn.......
West Fork Des Moines River at Estherville, Iowa..
East Fork Des Moines River:
Tuttle Lake near Ceylon, MINN. ..ve.eesireee oo erionenaeosiornssansronssnsnnns
East Fork Des Molnes River near Burt Iowa.
East Fork Des Moines River at Dakota City, Iowa
Des Moines River:
Licard Creek near €lare, Low8......eevereceesneairneens
Des Moines River at Fort Dodge, Iowa..
Boone River near Webster City, Iowa.

lies Molnes River near Boone, Iowa........ cee .

Des Moines River at Des Moines, Towa.....vveivnrneninnrninnnonns .
North Raceccon River (head of Raccoon River) near aau City, Iowa .
North Raccoon River near Jerferson, Iowa..... ereecransearentaes

East Fork Hardin Creek near Churdan, I1oW8......cecvoeuee s eeEreeatnasiatnanes
South Raccoon River:
Middle Raccoon River:
Urmamed stream;

Springbrook Lake near Guthrie Center, Towa.....ciieeceirieininennannn ..
Middle Raccoon River at Panora, Towa.......... Creenienne
South Raccoon River at Redfield, Towa............
Racccon River at Van Meter, ToWR.eee .o reienrerennrerons
Des Moines River below Raccoon River, at Des Moines, Iowa ..
North Rlver near Norwalk, Lowa......vvveuunvneeenniones ..
Middle River near Indianola, Jowa...... et e iaa e e

South River:
Squaw Creek:
Urnamed stream:

Lake Ahquabil near Indianola, Iowa ........... ettt e e
South River near Ackworth, Towa........ .
Whitebreast Creek near }\no,(vills, Towa. ..
Des Molnes River near Tracy, T0W8.e.ee.urereeenaenans
Cedar Creek near Bussey, Iowa,.

Des Moines River at Ottumwa, Iowa........
Soap Creek:
Unnamed stream:
Lake Wapello near Drakesville, ToW8.....00veeernen. 4tesssasacisesnnianansna
Des Moines River at Keosaugua, Iowa...... Ceaeen ..
Sugar Creek near Keokuk, TOW8......oerreenssnas
Fox River basin
Foz River at Bloomfileld, Iowa,
Fox River at Wayland, Mo......
Bear Creek basin
Bear Creek near Marcelline, T1l... .. ... uuireeenreneearooatoneraacasnaanonenonanans

Wyaconda River basin
Wyaconda River abiove Canton, MOuuu.....oeeeeseerensns e e e

Fabius Rlver basin
North Fabius River at Monticello, Mo.......
Middle Fabius River near Ear‘ing. Mo. e .
Middle Fabius River near Monticello, Mo... . .
South Fabius River near Taylor, Mo......eeeerseeneerneroneerarnoiansrornncnnnes
North River basin
North Rlver at Bethel, MOo....cvvviniieiiierennonnnneeninns [P e .
North River at Palmyra, MOu ... ouuunuitureoneneeeernnnentonuanrssoennnnionennnnns
Bear Creek basin
Bear (reek at Hamnibal, MO.....cveveiiiiininnonnenernenns et e
Salt River basin
Salt River near Shelbina, Mo, . iu.iee s iiueeennreeeonnreonnnionanneeeenecteniansas
Black Creek:
Douglas Creek near Emden, Mo......cocvevunsnn e verereenre e
Jouth Fork 3alt River at Santa Fe, Mo,..... P et .
Long Branch:
Youngs Creek near Mexico, Mo.......
Miidle Fork Salt River at Parig, Mo

Salt River near Monroe Ciby, Mo........coevevnnnnnn

2alt River near New London, Mo........ .

The Sny basin
Hadley Creek at Kinderhook, I11.......c.ceivienennrnens Leesee i e Ceeren
Bay Cre=k at Pittsfield, Ilb
Bay Creek at Nebo, Ill.....W%

Kings Lake basin
Lost Creek at Elsberry, Mo......

Cuivre River basin

Culvre Blver Near Troy, Mou.ou. et innireeneerennenennteenoessotonennrnessenanes

Illinois River basin

Kankakee River (head of Illincis River) near North Liberty, Ind......... PPN




CONTENTS XI

Gaging-station records--Continued
~ Upper Mississippi River basin--Continued
I1linois River basin--Continued
Kankakee River at Davis, Ind..........
Yellow River near Bremen, 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...
West Creek near Schneider, Ind.......
Singleton ditch at Illinoi, Ill.. een
Kankakee River at Momence, I1l. .
Iroquois River at Rosebud Ind. Cereen
Iroquois River near North Marion, Ind.

Iroquois River at Rensselaer, Ind .........

Big Slough Creek:
Bice ditch near South Marion, Ind..... . eeiernesea... 418
Big Slough Creek near Collegeville, Ind..... .. . 419
Carpenter Creek at Egypt, Ind.......... 420
Iroquois River near Foresman, Ind........ 421
Irequois River at Iroquois, I11 422
Sugar Creek at Milford, I11., . 423
Iroquois River near Chebanse, Ill........ . .. 424
Terry Creek near Custer Park, Ill........ N .. 425
Kankakee River near Wilmington, I1l......... P . e tiiaeeae.. 426

Des Plaines River:
Buffalo Creek near Wheeling, Il1,..,... 427
Des Plaines River near Des Plaines, Ill.,.. 428
McDonald Creek near Mount Prospect, I1l.. 429
Weller Creek at Des Plaines, Ill........ 430
Salt Creek near Arlington Heights, I11. 431
Salt Creek at Western Springs, Ill... 432
Addison Creek at Bellwood, Ill,........ 433

Des Plaines River at Riverside, Ill......... . cee caae. 434
Flag Creek near Willow Springs, Ill......
Chlcago Sanitary and Ship Canal:

North Branch Chicago River at Deerfield, Ill, Ceseciaaennraa
Skokie River at Lake Forest, Ill‘..... e
West Fork of North Branch Chicago River at Northbrook Ill....

North Branch Chicago River at Niles, T1l.............. Ceereeeaaas
Calumet Sag Chamnel:
Tinley Creek near Palos Park, Ill,....

Chicago Sanitary and Ship Canal at Lockpor’c Ill. Caeieraa e
Illinois and Michigan Canal:
Long Run near Lemont, Ill.. .. . cee.. 444
Hickory Creek at Joliet, Ill...
Du Page River at Troy, Ill.....
Illinois River:

Mazon River near €08l ClEy, I1l...uveiivenceososesnasoanrnoansoananns PR vee. 447
T1linois River at Marsellles, Tll.u..iiireerennoorrnroacerranraronocsnnonssnanss . 448
Fox River:
White River:
Honey Creek:
North Lake near Elkhorn, Wis.. ....... P 2%
Fox River at Wilmot, Wis..... .. 450
Channel Lake near Antioch, 1ii. 451
Fox Lake near Lake Villa, Ill.. 452
Nippersink Lake at Fox Lake, Ill..... 453
Fox River at Johnsburg, I1l............... 454
Boone Creek near McHenry, Ill............. 455
Fox River near McHenry, Il1l............. 456
Fox River at Algonquin, Ill,............ 457
Poplar Creek at Elgin, I11...... . 458
Fox River at Dayton, Ill,.............. 459
North Fork Ver'milion River near Charlotte, Ill 460
Vermilion River at Pontiac, Ill............ 461
Vermilion River at Lowell, Ill... 462
Bureau Creek at Princeton, Ill... . 463
West Bureau Creek at Wyanet I11, 464
East Bureau Creek near Bureau, 1iis; 465
Crow Creek (West) near Henry, Ill............. 466
Gimlet Creek at Sparland, Ill............0.. .. 467
Crow Creek near Washburm, Ill..... 468
Farm Creek at Farmdale, Ill....... 469
Ackerman Creek at Farmdale, Ill.... 470
Fondulac Creek near East Peoria Ill 471
Farm Creek at East Peoria, T1l........... 472
Kickapoo Creek near Kickapoo R 5 R 473
Kickapoo Creek at Peoria, Ill............ 474

Mackinaw River:
Money Creek near Towanda, T1l......ceevvnvesnoacansoncnconnns e cerereness 475
Panther Creek:

East Branch Panther Creek near Gridley, Ill........ . 476

East Branch Panther Creek at El Paso, Ill........ 477
Panther Creek near E1 Paso, T1l....ouvvevunnnrnnn. 478
Mackinaw River near Congerville, Ill.. . .. 479
Illinois River at Kingston Mines, Ill.......... Ceerieeriieaasaas, 480

Spoon River at London Mills, Ill......evvvvvvncses AP e.. 481



iII CONTENTS

Jaging-gtetion recorls--Contined

Tpper Missiesippi River bazin--Con*innel

T11linoi= River baslll——Cﬁntir111~u
Spocn River at Seville, T11, Certaaeaaas
Zangomon River at Mahomet, 111,
Googe Cresk nser De nl, I1l......
oangam:m River at Monticello, I11. .
gargam:m River near Zskley, I1l.... e e
South Fork Sangamon River near Nokn mis, I11.........
Flat Erench near Tavlorville, I11............ ..
Somth Fork Sangemon River at Finecaid, I1l...........
South Ford Jangamon River neer Rochester, I11.......
Spring Ureelt near dprinefiz11, Il
ek near Fujw»ll Ill. P

at w;vn-ﬁo\ullw, Ill
near Linzoln, T11,
near Yerteturg, T11...
1=ar Greenview, Ill.. ...
Cranz Creelk near Easton, T1l........
Sangamon River near Cakford, I11......
L3 Molne River at Colmar, Ill.........
La Myine River at Riplewy, Iil.........
Tliinols River at M=redosia, T11. .
Mauvaise Terre Crechk:
Uorth Fork Mauvaise Terrs Treek near Jacksonville, Ill................. eelo.. EU
Msconpin Oprech near Wane, I11,........ o
Missisplppi River at Alton, Ill...........
Cahokis creek basin
Gzhokle Aiversion chammel:

Indisn Creek aft Wanda, I1l......00eiiieniennn. Y 50g
Cahokie (Mreclc:
Cartteen Creek at Careyville, T10. . ine i iii i eneans eieiieereieeea... B07
iz River basin
River at Bondville, T1l.......... Ceieeiaa.u... BOE
iver at Firklin, Il1...... . e . 50a
. 510

koat Sulliven, Ill.......
Waskaslila Rlver at Shelbyville, Iil...
Wolf Creel: nesr Beeoher Mity, I11..,

Keskaskia River at Vandalio, I11......
Kaskaslzda River at Carlyle, T11........ . 514
fhoal Crzek near Breese, I1l....... 515
zaakia Rizer at New Athens, TI11. 516
a
Marys RL near 3parta, I1l................ e FE 517
Big Muddy River hasin
Piz Muddy River r=ar Benton, I1l........ . 518
Big Muddy River at Plumfield, I11,... .. 513
Crab Orchari Creel near Mariun, I11.. .. 520
Crab Orehari Leke nesr Carbopdale, I11 .58l
Beaucoup Creelr near Matthews, I11...... .. Hog
Big Muddy River at Murphysboro, I1l........ . hoa

Cache River basin
Cache River:

Pig Cpeel near Wetaug, T1l.o.ieiuniiunnenn, e P . 684

Tigchavge at pasrfial-record stations and mim_‘ellanPOHS g

Low-Tlow partial-record steticns........ 23
{reat-stage pertlal-record stations. 536
Megsnrements at miscellansouz sites.. 546
Fecords zvailable on lskes in Injiana. .. 551
TS Y 653

ILLUISTREATIONS

w0

Flgure 1. Map of the conterminous United States showing areas covered by 18 of the
20 volumzs on surface Watel SUDPLT..v.urevererrereeeen e ses

. fomparison of discharge at three key gaging Staticns during 1683 water
year with median Aigcharge for 25-year period.......... e PN 13



SURFACE WATER 3UPPLY OF HUDSON BAY AND UPFER MISSISSIFPI RIVER BASINS, 1a45%

SCOFE OF WORT

Thig volume is osne of e series of 20 reports presenting records of stage, discharge,
and content, of streams, lakes, and reservoire in the United States during the 195% water
year. Sinee 19823, when the United States Geological Jurvey first studled streamflow in
relation to proklems of irrigation, similsr records have been obtained at more than 15,200
gaging stationg in the 50 States. On September 20, 1959, the Geological Survey and ~ooper-
ating organizations were maintaining 7,110 gaging stations. Farfial-record stations for
low flow or for floodflow have becn cperated at many other points. In addition, discharge
measurementa are made at miscellaneous eitsz. The records for the 1359 water year at
gaging stations, partial-record stetions, and miscellaneous sites in the Hudson Bay and

upper Miesiesippi River basins are given in this report.
COOPERATION

Many State, mmicipal, and private organiczaticns have cooperated with the Geologicel
Survey in thie work by either furnishing or helping to collect data, Organiczations that
supplied data are aclnowledged in station deseriptions, and organizations that sssisted in
the cecllection of Jdata through cocoperative agreements with the 3urvey are:

T1linois: State Department cf Regilstretion and Education, V. M. Binks, director,
through the Water 3urvey Divielon, W. €. Ackermann, chief: State Department of Public
Works and Buildings, E. A. Rosenstone, director, through the Division of Waterways,
T, B. Casey, chief enginser; Department of Highwsys, Cook County, W. H. Erickson,
president of Board of County Commissloners, snd W. T. Mortimer, supsrintendent; and
Fountain Heal Drainage Distriect, W. €. Dallenbach, Jr., president of Board of Commis-
sioners.

Indisna: State Department of Congervation, E. K. Msrlin, director, through Dlvi-
sion of Water Resonrces, . H. Bechert, director; State Highway Commission, .Tohn
Peters, chairman, G. M. Foster, executive director, and . E. Vogelgesang, chief engl-
neer; Tndianz Flood Jontrol and Water Resources Commission, Anton Hulman, Jr., chair-
man, and J. I. Perrey, chief enginser; and State Board of Health, A, . Offutt, com-
misgloner, and B, A, Poole, lirector, Pursau of 2anltary Engilnsering.

Towa: Towa Geological Survey, H. G. Hershey, director, and State geologlst: Uni-
versity of Towa Ingtitute of Hyiraulle Research, F. M. Dawson, desn of College of En-
gineering, succeeded by J. W. Howe, chairman of executive commlttee, and Hunter Rouse,
director; Towa 3tate Conservation Commission, B. F. 3tiles, director, succeeded by

Glen Powere; State Highway Commission, J. G. Butter, chief engineer, and Mark Morris,

director of research: and Towa Natural Resources Council, 0. R, MeMurry, director.
Minne-sota: 3tate Department of Conservation, Division of Waters, 3. A. Frellsen,
director; State Department of Highways, L. I. Timmermsn, commissioner; State Tron
Range Resources ani Rehehilitation Commission, K. J. Otava, commissionsr; and Hennepin
County Board of Commissionere, G. W. Matthews, ~hairman.
Missouri: Miseouri Geological Survey snd Water Rezources. T. R. Beverldge, 3tate

geologist: and State Highway Department, R. M. Whitton, chief engineer.
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North Dakota: State Water Conservation Commission, M. W. Holsveen, chlef englneer;
and State Highway Department, A. W. Wentz, commissloner.

Wisconsin: Public Service Commission of Wisconsin, G. P. Steinmetz, chairman, and
Warren Oakey, chief engineer; State Conservation Department, L. P. Voigt, director:
State Committee on Water Pollution, T. F. Wisnlewski, director; State Highway Commis-
sion, E. L. Roettiger, State Highway engineer; and Madison Metropolitan Sewerage Dis-
trict, H. 0. Lord, chief englneer and director.

Assistance in the form of funds or services was given by the Corps of Engineers, Depart-
ment of Army, in collecting records published herein for 181 gaging stations, of which 58
were in Illinois, 11 in Indiana, 38 in Iowa, 35 in Minnesota, 12 in Missouri, 13 in North
Dakota, 1 in South Dakota, and 13 in Wisconsin,

Asslstance was also furnished by the Fish and Wildlife Service of the Unlted States
Department of the Interior and the Weather Bureau of the United States Department of Com-
merce.

Several gaging stations in the Hudson Bay basin were maintained by funds appropriated
to the United States Department of State.

The Soll Conservation Service of the United States Department of Agriculture furnished
financial assistance in the operation of 1 gaging station in Missouri, 5 in North Dakota,
and 1 in Wisconsin.

On waters adjacent to the International boundary, certain gaging stations are maintained
by the United States {or Canada) under agreement with Canada {or the United States), and
the records are obtained and compiled in a manner equally acceptable in both countries.
These stations are designated herein as "International gaging stations."

The following organizatlons aided in collecting records:

I1linois: East Side Levee and Sanltary District.

Iowa: Unlon Electric Power Co.; Des Moines Waterworks; State University of Iowa;
and cities of Ames, Cedar Rapids, Des Moines, Estherville, Fort Dodge, Iowa City,
Marshalltown, Ottumwa, and Waterloo.

Wisconsin: Northern States Power Co.; Wisconsin Valley Improvement Co.; and Laeke
Superior District Power Co.

DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the Geological Sur-
vey under the direction of personnel shown in the preface. The data for stations in the

several States were collected and prepared for publication in the district offices listed

below.

State District office Address
I1linois 2/ cevvvvnnninn Champaign......... 605 South Neil Street.
Indiana b/......cooiiils Indianapolis . 611 North Park Avenue.
B . Towa City..oieeeeninnns 508 Hydraulics Laboratory, Univer-

sity of Iowa.

Minnesota e¢/............. St. Paul............... 1610 Post Office Building.
Missouri d4/. . Rolla.. . 900 Pine Street.
Montana....... Helena. 409 Federal Building.
North Dakota e/. . Bismarck. . 2023 Third Street.
Wisconsin £/.7........ Madison............... . 699 State Office Bullding.

a/ Except for Mississippl River at Alton, East Fork Galena River at Council Hill, and Singleton
ditch at Illinoi.

b/ Including Singleton ditch at Illinoi, I1l.

¢/ Except for St. Croix River near Rush City, and Red River of the North at Halstad and at Oslo,
but including Mississippi River at Prescott, Wis., Whetstone River near Big Stone City, S. Dak.,
Little Minnesota River near Peever, S, Dak,, and Bols de Sioux River near White Rock, S. Dak.

4/ Including Mississippi River at Alton, Ill.

g/ Including Red River of the North at Halstad and at Oslo, Minn,

g/ Except for Mlssissippl River at Prescott but including Esst Fork Galena River at Council Hill,
I11., and St. Crolx River near Rush City, Minn,
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Information of a more detalled nature than that published for most of the gaglng sta-
tions given in this report is on file in the district offices listed herein. All gaging-
station records for Indiana and some for Illinois have been analyzed by electronic computer
to glve: (1) the number of days 1n each year that the dally discharge was between selected
limits (duration tables); and (2) the lowest mean discharge for selected numbers of consec-
utive days in each year. In addition, the records for Illinols give the highest mean dls-
charge for selected numbers of consecutive days in each year. Provisional records of dis-
charge, Informatlon on the availability of electronlc computer results, and other unpub-
lished data concerning the gaging-station records may generally be obtained from the dis-
trict offices.

DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologic data, as used in this report, are defined
as follows:

Gaging station 1s a particular site on a stream, canal, lake, or reservolr where system-
atlc observatlons of gage height or discharge are obtained. When used in connection with
a discharge record, the term is applied herein only to those gaging stations where a con-
tinuous record of discharge 1s obtained.

Partial-record station i1s a particular site where limited streamflow data are collected

systematically over a period of years for use in hydrologic analyses.

Cubic foot per second (cfs) is the rate of discharge of a stream whose channel 1s

1 square foot in cross-sectional area and whose average velocity 1s 1 foot per second.

Cublc feet per second per square mile (cfsm) is the average number of cubic feet of

water flowlng per second from each square mlle of area drained, assuming that the runoff
is distributed uniformly in time and area.

Runoff in Inches (in.) shows the depth to which the drainage area would be covered if
all the runoff for a glven time period were uniformly distributed on 1t.

Acre-foot {ac-ft) is the quantity of water required to cover an acre to the depth of
1 foot and 1s equlvalent to 43,560 cublc feet.

Cfs-day 1s the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It 1s equivalent to 86,400 cublc feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 0.0372 inch from 1 square mlle.

Stage-discharge relation 1s the relation between gage height and the amount of water
flowing in a channel, expressed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. Thls feature may be a natural constriction of the channel,
a long reach of the channel, or an artificial structure.

Contents is the volume of water 1n a reservolr. Unless otherwlse indlicated, volume 1s
computed on the basis of a level pool and does not include bank storage.

The drainage area of a stream at a specified location 1s that area, measured in a hori-
zontal plane, which 1s so enclosed by a topographic divide that direct surface runoff from
precipitation normally would draln by gravity into the river above the specified point.
Figures of dralnage area given herein include all closed basins, or noncontributing areas,
within the area unless otherwlse noted.

WSP 1s used as an abbreviatlon for "Water-Supply Paper" in references to previously

published reports.
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DOWNSTREAM ORTER AND STATION NUMBERS

Beginning with the serles of reports for the water year ending September 30, 1951, the
order of listing gaging-station records was changed. In this report, in a downstream
direction along the main stem all stations on a tributary entering above a main-stem
station are listed before that station. If a tributary enters between two main-stem sta-
tions, it 1s 1listed between them. A similar order i1s followed in listing stations on first
rank, second rank, and other ranks of tributaries. To indicate the rank of any tributary
on which a gaglng 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 sta-
tions are on tributaries between any two stations on a main stem and the rank of the trib-
utary 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 stations 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.

As an added means of identification, each gaging statlon and partial-record station has
been assigned a station number. The numbers have been assigned in the same downstream
order used in this report. In assigning station numbers, no distinction is made between
partial-record stations and regular gaging stations, so that the station number for a
partial-record station indicates downstream-order position in a list made up of both types
of stations. Gaps are left in the numbers to allow for new stations that may be estab-
lished; hence the numbers are not consecutive. The complete number for each station in-
cludes the part number, but the station number as shown in this report, just to the left
of the station name, consists of only the essential diglits of the complete number. For
example, for a station with the complete number 5-0995,00, the station number shown in this
report is 995, The notation to the left of the hyphen is the part number; 1t is 5 for all

stations in this report and is therefore omitted.
EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements
of dilscharge. In addition, observations of factors affecting the stage-discharge relation,
weather records, and other information are used to supplement base data in determining the
daily flow. The records of stage are obtained either from direct readings on a nonrecord-
ing gage or from a water-stage recorder that gives a continuous record of fluctuations.
Measurements of discharge are made with a current meter by the general methods adopted by
the Geological Survey on the basls of experience in stream gaging since 1888. These meth-~
ods are described in Water-Supply Paper 888 and are also outlined in standard textboocks on
the measurement of stream discharge.

Rating tables glving the discharge for any stage are prepared from stage-discharge rela-
tion curves defined by discharge measurements. If extensions to the rating curves are nec-
essary to define the extremes of discharge, they are made on the basis of indirect measure-
ments of peak discharge {such as slope-area or contracted-opening measurements, computation
of flow over dams or weirs, and by other methods), velocity-area studies, and logarithmic
plotting. The application of the dally mean gage height to those rating tables gives the
daily mean discharge, from which the monthly and the yearly mean discharge are computed.
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If the stage-ilscharge melation ie subject to change because of frequert or continual
change it the physiecal featuree that form the -mtr-1l, the dailly mean discharse is deter-
minsd by the shifting--ontral method, 1n whi-h correction ra~tors haseld on indiviinal dis-
“harpe measurenct f2oand notes hy englre-rs and ohservers are need in applying the gage
heighte to the rating takles. If the stage-lischarge relation for e station 1z temporarily
changed by the presenzs of squatie growth or debrie on the control, the daily mean dis-
charge iz computed by what is eesentially the shiftlng-=mted]l msthod.

At some garing stationg the ctage-dischargs relation 1o affected by backwater from res-
eyvolire, tributary streams, or ofher sourrces. This necessitates the nse of the =lope
msthod in whiech the =lope ar rall in a reach of the stream is @ foctor in I=f rmining dis-
charge. Information requisite for J-termining the slspe or fall is abtained ly means of an
auxiliary gege set at fome distanes from the base goage. At some stations the stage-
Aiecharge relation iz affected by changing ctege. It so, the rate of thange in stage is
na=d 3¢ a factor In the Jd=termination of discharge.

At most gaging ctations in the northern part of the Tnited States and at some In the
mountatinon: regions of ofher parts the stage-lischarge relation 1s affectei by iee Jduring
the winter, 2ni it tecomss impossible to compute the discharze in the usual manner. Dis-
charge for periods of l.e effect is computed on the basis >F the gage-height rezord and
nzcasional winter discharge measurements, conslieration being given to the available in-
formation on tempzrature snl precipitation, nofes by gaze obeervers and engineers, and
2omparatle recorde of dizcharpe Ior ~ther stations in the same or nearby basins. If the
stage-discharge relation is affected by ire, this Information is given in a note to the
fabkle. WNo mention is made of oeccasional daye of ice effect if the degree of accuracy of
daily recomiz i: not changed.

The dats herein presented generally comprise a deseription of the station, a skeleton
rating %able, and a tabls showing the daily discharge and monthly and yearly discharge of
the stream. Records are pnblished for the water year which begins on Octohker 1 and ends
o September 30, A calendar for the water year 1959 ie shown on page IV for the purpose
of finding the day of the week Tor any Jdate.

The description of the station gives the location, drainags area, rscords avallable,
type and history of gages, average discharse, extremes of discharge, general remarks, and
notations of revicions of the previonsly pullished record. The location of the gaging
station and the drainsge area are obtained from the most accurate maps avallable. River
mileage, ziven under "Location” for soms statlons, is that determined and used by the Corps
of Engincers nnless otherwise noted. Tnder "Records available" are given the periods
for whiech there are putlished records generally equivalent to those at the present cite.
Tnder "Gage" are given the type of gege currently in use and the Jatum of the present gage
zbove mean sez level, and s condensged history of the types, loeaticne, and datums of pre-
vious gagee used during the pericd of records available. Under "Average discharge' is
given the averazge diecharge for the number of years indicated. It iz not given for
stations having fewer than five complete years of record or for stations where changes in
water development during the pericd of record eause the figure fo have little signifieance.
Tnder "Extremes” are glven the maxzimum discharge and gage height; the minimum discharge if
there ig litrle or no regulatlon: fthe minimum daily discharge if there is extensive regu-
lation (=lso the minimum dischargs 1T ussful); and the minimum gzge heipht (unless 1t 1=
of no importance). Tn the first paragraph, the 3ata given are for the complete enrrent
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water year unless otherwise specifiled. In the second paragraph, the data given are for
the pzriods of record within the calendar yeor lates 1o the heading (not recsssarily those
for the complete years indi-ated by the heading dates). FReliable information concerning
major floods that have occurred outside the period of record is given In the third or
last paragraph under "Extremss." Unless otherwise qualified. the marimum discharge corve-
sponde to the erest stage ohtalned by use of a water-sgtage recorder, a crest-stage indi-
cator, or a nonrecording gage read at the time of the erest. If the mavimum gage heisht
did not oecur at the same time as the maximum discharge, it 1s given eeparately. Informa-
tion pertaining to the zccuracy of the records and conditions which afrect the natural
flow at the gaging station is given under "Remarks."

Freviously published records of some stations have been found to he in srror on the
bazis of data or information later obtainsd. Revisions of such records are usually pub-
lished along with the current records in one of the amnual reports. In order to make it
=asler to find such revised records, a paragraph headed "Revislons (water years)" has been
added to the deacription of all stations for which revised records have heen published.
Listed therein are all the reports in which revisions have been published, each followed
by the water years ror which figures are revised in that report. In listing the water
years only one number is glven; for instanece, 1332 stands for the water year October 1,
1282, to 3eptember 30, 1832, If no daily, monthly, or annusl rigures of discharge are
concerned in the revision, that fact is brougnt out by notationz after the year dates as
follows: "(M)" means that only the instantsneous maximum discharge was revised; "(m)"
that only the instantancous minimum was reviged: and "(P)" that only pesk dischargss were
revigsed, TIf the drainage area has been revised, the report in which the revised flgure
was first published is given. Tt zhould be noted that for all stations for whieh cubiez
feet per second per rguare mile and runoff in inches are published, a revision of the
drainage srea neccesgitates corresponding revision of all figures based on the drairage
area. Revised rigures of cuble feet per second per square mile and runoff in inches re-
sulting from a revision of the drainage ares only, are nsually not published in the annual
series of reports.

Skeleton rating tablez are pnbliched for all efutions =yecept those at whih the daily
discharge for the greater part of the spen-water period was Jeterminzd by the chirfting-
2ontrol mefhod, the slope method, or other spercial methods involving an equivalent adjust-
m=nt to the gage height of more than one-tenth foot. Zkeleton rating tables are generslly
not published for stations on canals.

For stations eguipped with water-stage recorders, except thoze on streame subject to
sudden or rapid flnctuation, ths daily table ziver the discharge corresponding to the
d3ily mean gage hzight, For stations subjeet to guch fluctuation the dally mean gage
height may not indicat- the trus daily mean diz-harge. which must be obfained by averaging
the discharge for parts of the day or Ly asing the dlscharge integrator, an instrument for
oktaining the daily mean discharge from 2 continuous gage-helght graph and -ontaining, as

a3 essentizl element, 7 2urve representing the atage-dizchargs relation 3t the station.

m

For statlons equipp-d with nonrecording gages, the table of daily discharge gilves the

digcherge corresponding fo once-daily readings of the gage, or to the mean of twice-dally
readlngz, or to fthe m~an gage height determined from gage-helgnt graphs based on pgage
readingz. For periode of rapidly changing stage, fhe daily mean discharge is determined

from gage-h=ight graphs bazed on gage reslings, the frequency of whish is ztated in the

station description.



EXPLANATION OF DATA 7

In the table of daily discharge, the figures for the maximum day and fthe minimum day
for each month are underlined. If the figure 1s repeated, it 1s underlined only on the
first day of its occurrencs.

In the monthly summary below the daily table, the line headed "Total" glves the sum of
the dally figures; it is the total cfs-days for the month. The line headed "Mean" glves
the average flow in cubic fest per second during the month. Discharge for the month may
be expressed in cuble feet per second per square mlle (line headed "Cfsm"), or in inches
{line headed "In."), or in acre-feet (line headed "Ac-ft"). Figures for cubic feet per
second per sguare mile and runoff in inches are omitted if the drainage arez includes
large noncontributing areas, or 1f the average annusl rainfall over the drainage basin 1is
usually less than 20 inches.

In the yearly summary below the monthly summary, the figures of maximum are the maximum
daily discharges, not the momentary discharges when the water was at crest stage. Like-
wise, the minimums in this summary are the minimum daily discharges.

Pesk discharges and the times of their occurrence and corresponding gage helghts of
most stations are listed below the table of dailly and monthly discharge. All independent
peaks above the selected base are given, The base discharge, which is given in parenthe-
ses, 1s selected so that an average of about three pezks a year will be presented. Peak
discharges zre not published for canals, ditches, drains, or for any stream for which the
peaks are subject to substantial control by man.

Footnotes to the table of daily discharge indicate periods when discharge was computed
or estimated by unusual or special methods during periods of no gage-height record and ice
effect, or by other effects that reduce the degres of accuracy of the records. Days on
which discharge msasursments were made are indicated by asterisk and footnote unless they
were made at frequent regular intervals, in which instance the general frequency of dis-
"harge measurements is given under "Remarks" in the statilon desecription.

For most gaglng stations on lakees and reservolrs the data presented comprise s descrip-
tion of the station and = monthly summary table of stage and contents., For some reser-
volre 2 table showing daily conftents or estage is glven. A skeleton table of capacity at
given stages is published cach year for zll reservoirs for which records are published on
& daily basis, but is not published for reservolrs for which only monthly data are given.

At many zaging statlons water samples are collexted from the streams for the purpose
of making chemical analyses, computing 1issolved solide, suspended sediment loads, and
particle-size distribution., or measuring wafer temperatures. For most of these samples
ths results are published in an annual series of water-supply papsrs entitled "Quality of

"

Surface Waters of the Unlted 3tates" which is 1zsued in four volumes. In this report
nnder "Remarks!" a reference is made to gquality-of-water records eollected at gaging sta-
tions on a regular basis and published in the gquality-of-water reports. At many other
gaging statlions quality-of-water 1ats are obtalned at irregular intervals and published as
"migzellansous analyses" in quality-of-water reports: such records are not referred to in
"Remarks" paragraph in this report. At many gzging statlons water temperaturs 1s obtained
algo 3t the time a discharge measursment is made; such temperature readings are not re-
ported in the quality-of-water annuszl reports.

Data collected at partisl-record stations and at miscellansous sitezs are given at the
end of esach report. Fartial-record stations gre presentea in two tables. The first is &

table of dis-harge measurements at low-flow partlal-record stations, and the second 1s a
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table of annual maximum stage and discharge at crest-stage stations. Discharge measure-
ments at miscellansous sites are given in a third table. Occasionally, a series of dis-
chargs measurements are made within s short time period to investigate the seepage gains
or lossez along a reach of a stream or to determine the low-flow charzeteristics of an
area. Such measurements are given in special tables after the list of measurements at

miscellaneous sites.
,

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stresmflow data depends primarily on (1) the stabllity of the stage-
discharge relation or, ir the control is unstable, the frequency of discharge measurements,
and (2) the accuracy of observatlons of stage, meacurements of discharge, and interpreta-
tion of records.

The station Jdescription states the degree of accuracy of the records. "Excellent" indi-
cates that, in general, the error in the daily records if believed to be less than 5 per-
cent; "good," lese than 10 percent; "fair," less than 15 percent; and "poor," probably
mors than 16 percent. The records of monthly and yearly mean discharge and runoff are, in
general, more nearly accurate then the daily records.

Discharge at some stations, as iniicated by the wonthly mesn, may vary widely from
natural runoff, owing to diversion, consumption, regulation by storage, inerease or de-
creage in evaporatlion due fto artificial rcauses, or to ofher fzctors. For such stations,
figures of cubic feet per second per zquare mile and runoff in inches are not published
unless satisfactory adjustments can be made for diversions. for changes in contents of
reservolrs, or for other changes incident to use and control. Evaporation from a reser-
volr 1s not ineluded in the adjustments for changes in reservolr contents, unless 1t is so
stated. Even 3t those stations where adjustments are made, large errors in compnuted runoff
may occur when relatively large negative adjuetments are made or when evsporation is large
in comparison with the observed discharge.

Many gaging stations on streams in the irrigated areas of the Tnited States are situ-
ated above mosf of the diversions from those streams, and therefore the discharge recorded
does not actually show the water supply availlable at the stationg for further development,

because water mist first be szupplied to cxisting irrigation systems.

PUBLICATIONS

Basic dsta for geging stations are published in an annual serles of reporte consisting
of 20 volumes, lncluding one each for the States of Alaska and Hawsill. The area of the
other 42 Statee 1s dlvided into 14 parts whose boundarics colnelde with certain natural
drainage lines. Formerly, the annual series of reporfs on surface-water supply consisted
of 14 volumes, one for each of the 14 parts, PBeginning with the reports rfor 19£1, the

records for the 49 States were published in 1% volumes, there being £ volumes each for

i

Parts 1, 2, 2, anl 4, The boundsriss of the various parts are indicated by the follawing

1list and thes map in figure 1.

Part 1. North Atlantir slope basging, in two volumes:
4, North Atlantic slope basins, Maine to Connezticut.
B, Worth Atlantic slape basine, New York to 7ork River,
. Sonth Atlantic slope and ezztern thilf to Mexico hasins, in two volumes:
A, Sonth Atlantic slope basins, Tamss River to Javannah River.
P, South Atlantic slope and 23stern (tulf of Mexico basins, Ogzeechee River
to Fearl River.

ta









FUBLICATIONS 11
NMumbers of water-supply papers confaining results of sfream measuremsnts in Hudson Bay and
upper Mississippl River basins, 1%539-1959

Year W3P Year WSP Yeoar WSP Year WSP Year WSP
1339 36 1912 325 1925 B0OS 1937 <25 1949 1145
1900 49 1913 355 1926 625 1333 855 1959 1175
1901 «£5,66,75 1914 385 1927 545 13238 375 1981 1208
1902 483,85 1915 40€ 1928 EES 1940 835 1958 1238
1903 @98,99,b100 1316 438 1929 €85 1941 o€ 1953 1278
1904 al28,130 1917 455 1830 700 1942 985 1954 1338
1905 171 1918 475 1931 715 1943 375 19s8s 1388
130F 207 1219-2u SUE 1932 730 1944 1005 1956 1438
1307-8 245 1821 g8 1953 74E 1945 1035 1957 1508
1909 265 1928 545 1954 760 194€ 1085 1958 1558
1910 285 1923 565 1935 785 1947 1085 1959 1628
1911 05 1904 585 1938 805 1948 1115

a Tributaries of Mississippi River from east.
b Huds>n Bay only.

A compl

been publi

lation of records for the area covered

ched as Water-Zupply Paper 1308, That report contains a

by this report through September 1950 has

summary of monthly and

ammual discharges for all previously published records as well as some records not con-

tained in

vised where warranted.

practical.

the annual serles of water-supply papers.

All records were reexamined and re-

Estimates of discharge were made to fill short gaps whenever

The reports listed in the foregoing tables contain the customary records of discharge

collected during the systematic operation of gaging stations.

Detailed information on the

stage and discharge of many streamz during msjor floods has been inelud=d in special re-

ports on thesge flonds publiched by the Geological Survey or other apencies. The more re-

cent of these special reports also contaln other pertinent hydrologic information and

analyses and compilatione of data relating to earlier notakle floods. The following is

a2 list of

these reports:

Report

Destructive flood in the United 3tates in 120G,

Floods in the TUnited States, magnitude ani freguency.

Floods of Ohio and Missiseippi Fivers, January-
February, 1927,

Maximum discharges at stream-measurement stations
through September 1238,

WSP 1137-B: Flocds of 1950 in the Red River of the North and

WSP 1137-G:

Winnipez River bagins.
Floods of 1950 in the upper Mississippi River and
Lake 3Zupericr basins in Minnesota.

WST 1227-D: Summary of floods in the United Jtates durlng 1351.
WSF 1260-0: Floods of 1952 in the upper Mississippi River and Red

WSE 1320-A:

W3P 1320-

River of the YNorth basins.
Floods of June 1952 in northwestern Iowa,
Summary of floods in the United States during 18562,
Floods of June 19864 in Towa,

WSP 1270-B: Floods of October 1%84 in the Chicago zrea,

WSE 1370-r:

Cir, 370;
Bull. 1:
Bull, 1:
Bull. 7:

Ths floods
The storm

The storm
Floonds in

Unit Hydro

Illinnis and Indiana,
Summary of floods in the Unifed States during 1984,
Floods in Missouri, magnitude and frequency.
Toaa floods, magnitule and freguency,
Mzgnitude and frequency of floods in Minnesota.
The 1317 flood on the Lowsr Mississippi.
of May 1943 in Tllinois.
of July 8, 1uil, in north-ventral Illincis.

of July 15-19, 1382, Rockford, I11,, and vicinity,
Tllinois, magnitude and frequency,

graphs in Illincie.

Issued by

U. S. Geological Survey.

Do.
Do.

Do,
Do.
Do.

Do,
Do.

Do.
To.
Do,
To.

Do.
Do,
Towa Highway Research
Board.
Minnesota Division of
Waters.

Tllinois Rivers and
Lakes Commission.
Illinois Divielon of

Waterwaya.
Illinois State Water
Survey Division.

o

0.
T1linois Division of
Waterways,
Do.
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SURFACE WATER SUPPLY, 1989, PART &
RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The table below containg a list of gaglng stations for the area covered by this report,
at which records of discharge were collected during the 1959 water year by sgencles other
than the Geological Survey. The records of these stations ere not contained in publica-
tions of the Geological Survey, nor have they been published elsewhere.

Records of digcharge collected by agencies other than the Geologircal Survey

Stream Location Periocd Collected by
Blue Earth River..... Near Raridan, Minn,, at Rapidan 1911-59 Northern States Power Co.
hydroelectric plant.
Cannon River......... Near (annon Falls, Minn., at Cannon 1921-59 To.
Falls hydroelectric plant,
Minriesota River...... Near Granite Falls, Minn,, at 1928-59 Do.
Minnesota Falls hydroelectric
plant.
Miasissippi River.... Near Anoka, Minn., at (oon Rapids 1918-59 Da.
hydroelectric plant,
X Minneapolis, Minn., at lower-dam 1900-58 To.
hydroelectric plant.
Do St. Cloud, Minn., at s3t. Cloud 1924-59 DPo.
hydroelectrie plant.
DOvevennnnnannnn St. Paul, Minn., at Twin City Lock 1925-59 Ford Motor Co.
and Dam,

llote.--The Agricultural Research Service of the United States Department of Agriculture has col-
lected records of runoff from selected areas in the upper Mississippi River basin as follows:
near Monticello, Ill., beginning in 1949, 2 areas of 40 to 100U acres each; near Colby, wis., begin-
ning in 1949, 1 area of 3E0 acres; near Fennimore, Wis., beginning in 1938, 4 areas of 20 to
330 acres; near La Crosse, Wis., beginning in 1937, 2 areas of less than 4 acres each. These rec-
ords are in the files of the Agricultural Research Service.

HYDROLOGIC CONDITIONS

The deficient streamflow in northern Illinois, northern Tows, and southern Wisconsin,
which existed at the end of the 1958 water year, continued through February 1959, At the
key gaging station, Pecatonica River at Freeport, I11l.. February was the 1l4th consecutlive
month of deficient flow; the mean discharge in January was the lowest for any month in
44 years of record, Major floods occurred in central Tllinois in February, accompanied by
ice jams on many stresms. In April floods in Tllinols and Wisconsin resulted In maximum
discharge on some streams with 30 years of pecord., Local floods occurred in Towa In August
and in Wisconsin in July, August, and September. Runoff of streams in the Hudson Bay bazin
was generally near medlan; Red River of the North at Grand Forks, N. Dak., averaged 93 per-
cent of the median,

Figure &, on page 13, for which records of three long-term gaging stations were used,
shows @ comparison of the monthly and yearly mean discharges during the 1952 water year

with the median discharge for the period 1921-45,









SASKATCHEWAN RIVER BASIN 15
100. Belly River at international boundary--Continued
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day Oct. Nov. Dec. Jan. Feb, Mar. Apr, May June July Aug. Sept.
1 131 94 - 650 865 312 198
2 124 91 - 910 685 312 180
3 122 90 b 1,260 718 316 166
4 120 92 - 1,39% 6 318 160
S 118 90 - 1,500 622 307 174
[ 116 92 - 1,540 581 299 312
7 1186 97 - 1,370 554 281 461
8 127 26 - 1,160 Bl9 260 586
9 127 20 - 1,030 501 251 581
10 112 96 - 949 510 247 519
11 122 97 - 817 536 234 453
12 129 106 - 768 568 234 404
13 127 109 *325 32 622 *230 369
14 131 99 334 1,160 650 214 343
15 135 b80 409 1,220 635 194 325
16 135 b85 541 1,150 622 184 329
17 133 90 702 1,090 608 177 316
18 138 b75 822 | 1,080 586 170 290
19 174 bE0 778 1,030 572 174 272
20 188 b80 680 [ 1,070 568 180 260
21 188 5105 604 | 1,180 563 180 260
22 180 b100 541 | 1,180 554 188 264
23 163 b100 523 | 1,070 541 206 260
24 149 b95 568 9266 532 210 238
25 135 b95 665 205 532 202 234
26 127 b95 665 878 523 198 242
27 118 b100 604 866 510 218 260
28 111 b105S 541 817 479 285 251
29 107 b0 = 497 718 435 260 234
30 100 075 497 660 382 238 222
31 97 |---==4 | | - 545 |-————-| 334 218 |———=~-
Total| 4,110 2,763 = - = - - - 31,316 | 17,387 7,265 9,163
Mean 133 . - - - - - - 1,044 561 234 305
Cfsm 1.78 1.23 - - - - - - 14.0 7.50 3.13 4.08
In. 2.04 1.38 - - - - - - 15.57 8.64 3.61 4.56
Ac-ft| 8,150 5,490 - - - - - - 62,110 | 34,490 | 14,410 | 18,170
Calendar year : Max Min Mean Cfsm In. Ac-ft
Water year 1 Max Min Mean Cfsm In. Ac-ft

* Discharge measurement made on

this day.

b Stage-discharge relation affected by 1lce.
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107. Mountain View Irrigation District Canal near Mountain View, Alherta

(International gaging station)

Location.--Lat 49°06'00", long 113°41!'30", in NW: sec.4, T.2 R.28 W., fourth meridian, in
Alberta, on left bank 15 miles downstream from headgate, 5 miles southwest of Mountain
View, and 7 miles north of international boundary.

Records available.--May 1935 to November 1959, Monthly discharge only for some periods,
published in WSP 1308. Seasonal records only.

Gage.--Water-stage recorder. Prior to May 12, 1950, staff gage at site about 600 ft
upstream at different datum. May 12, 1950, to May 22, 1952, staff or chain gages at
site a quarter of a mile upstream at different datums.

Extremes.~-1935-59: Maximum daily discharge, 142 cfs Aug. 16, 1957: no flow at times
each year,

Remarks.--Records good except those for period of ice effect, which are poor. Canal
diverts water from Belly River on right bank for irrigation in Belly and 8t. Mary
River basins in Alberta.

Cooperation.--This is one of a number of stations which are maintained jointly by Canada
and the United States.

Discharge, 1in cublc feet per second, March to November 1959

Day Mar. Apr, May June July Aug. Sept. Oct., Nov.
1 o o} 3.7 4.1 *85 96 56 84 0.1
2 0 .8 4.5 3.7 74 120 55| B3 1
3 *Q 2 3.9 3.7 11.8 119 €7 €9 .2
4 <] 3 3.3 3.3 .5 107 86 W1 (**)
< a 2 2.7 3.3 .4 78 66 .1 -
& o 9 2.6 3.3 2.5 .1 87 .1 -
7 o) 3 2.4 3.5 3.8 W1 72 -1 -
8 0 2 2.3 3.1 .3 .1 84 W1 -
9 0 2 2.3 3.5 .3 .1 84 W1 -
10 0 2 2.2 3.5 5 9 79 .1 -
i1 Q 1.9 2.9 .1 *0 76 .1
12 .1 .4 1.7 2.9 .1 0 76 .2 -
13 .1 W7 *1.7 2.3 19.9 .1 75 .4 -
14 1 *1.1 1.9 1.6| 68 1 72 4 -
15 .1 .7 2.2 1.9 &5 11.2 *72 .3 -
16 W1 .5 2.2 1.9 65 114 73 *.2 -
17 %1 1.2 2.3 2.6 £5 32.0 72 2 -
i8 .1 1.0 11.¢ *2.,6 75 W1 78 2 -
i9 2 .7 11.7 2.4 96 W1 85 .1 -
2 .2 1.8 6.5 2.7 96 .1 85 1 -
21 2 2.2 4.6 3.5 91 .1 84 1 -
22 2 1.9 4.1 2.6 84 .1 85 .1 -
2 2 1.2 3.7| 38.5| 122 .1 85 .1 -
24 2 1.1 3.7 84 122 .1 84 1 -
25 2 1.5 8.1 8g 104 .1 84 .1 -
2€ .2 2.0 6.8 107 100 .1 84 3 -
27 W2 2.7 6.5 16 95 27.0 85 .3 -
28 1| %29 5.8] 101 80 58 85 .2 -
29 .1 4.4 59 +88 58 84 1
30 0 4.1 LS 57 85 .1 -
31 _——————— o] - 84 56 |------- [ N
Total| 2.7 53.7 708.4 |1,782.6 934.7 2,305 240.5 -
Mean Q.09 1.93 03,6 57.5 30.2 76.8 7.78 -
Ac-ft 5.4 118 1,410 3.540 1,350 4,570 477 -
Calendar year ¢ Max Min Mean Ac-ft
The season 1 Max Min Mean Ac-ft 12,250

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

** Field estimate made on this day.

Note.--Stage-discharge relation affected by ice Mar. 1 to Apr. 11 (no gage-height recurd Mar., 1-16;
discharge estimated cn basis of 1 ubservation of no flow, L field estimate, and weather records).
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110. Belly River near Mountain View, Alberta
(International gaging station)

Location.--Lat 49°06', long 113°42', in NEX sec.5, T.2 R., 28 W., fourth meridian, in
Elberta, on right bank 2 miles downstream from intake of Mountain View Irrigation
District Canal, 5 miles southwest of Mountain View, and 7 miles north of international
boundary.

Drainage area.--121 sq mi.

Records available.--November 1911 to September 1959. Monthly discharge only for some
periods, published in WSP 1308,

Gage.--Water-stage recorder. Datum of gage is 4,344.90 It above mean sea level (Irrlgation
urveys datum%. Prior to Apr. 6, 1949, staff or chain gage at site 20 ft upstream at
same datum.

Average discharge.--22 years (1912-34), prior to operation of Mountain View Irrigation
District Canal, 327 cfs (236,700 acre-ft per year): 25 years (1934-59), 303 cfs
(219,400 acre-ft per year).

Extremes.--Maximum discharge during year, 1,960 cfs June 6 (gage height, 4.44 ft); mini-
mum daily, 40 cfs Feb. 86, Mar. 13, 23, 24.

1911-59: Maximum discharge, 4,500 cfs June 4, 1952 {gage helght, 6.64 ft), from
rating curve extended above 2,500 cfs on basls of slope-area measurement of peak flow:
minimum observed, 8.3 cfs Dec. 17, 1930 (gage helght, 1.18 ft).

Flood in June 1908 reached a stage of about 5.5 ft higher than that of June 4, 1953,

Remarks.--Records good except those for perlod of ice effect, which are poor. Natural
ow of stream affected by diversion to Mountain View Irrigation District Canal 2 mlles
upstream from station (see preceding page).

Cooperation.--This is one of a number of stations which are maintalned jointly by Canada
and the United States.

Rating tables, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cuble feet per second)

Oct. 1 to Mar. 31 Apr. 1 to Sept. 30
1.4 46.4 1.6 80 3.0 €77
1.e 78 1.8 126 3.5 1,070
1.8 119 2.0 183 4.0 1,530
2.1 204 2.5 373 4.4 1,920
Discharge, in cuble feet per second, water year October 1953 to September 1959
Day Oct. Nov. Dec. Jan, Feb, Mar. Apr. May Juna July Aug., Sept.
1 70 138 1186 100 102 61 928 781 905 *781 268 202
2 B3 129 126 100 100 85 153 819 1,190 835 248 183
3 86 126 14l 100 92 *70 159 707 1,530 937 252 156
4 54 *134 139 102 82 3 177 600 1,720 883 255 147
H 53 12e 110 98 84 £3 195 517 1,770 812 276 156
6 50 131 126 88 66 €0 2z8 454 1,910 759 342 224
7 48.8 144 119 *92 58 58 205 415 1,770 721 318 410
8 55 141 121 1oe 74 55 199 42€ 1,510 €63 306 567
9 5E 136 119 104 8€ S¢ 189 488 1,350 834 294 75
10 *170 146 116 114 86 54 180 529 1,250 834 291 554
11 170 146 114 126 *84 55 186 511 1,100 663 *280 466
2 179 152 108 136 80 57 208 454 1,010 714 283 399
13 179 158 1le 170 &8 40 245 437 1,220 774 276 347
14 182 155 116 155 63 45 *245 *460 1,430 766 259 318
1s 185 129 121 144 57 51 248 Se1 1,550 751 232 *310
16 160 146 *11€ 164 S8 S8 255 774 1,470 729 123 310
17 2 16l 108 141 el &8 235 993 1,420 707 198 306
18 100 1186 119 124 58 83 222 1,170 | ¥1,380 €70 225 276
19 155 94 98 104 S¢ *55 208 1,150 1,330 813 232 255
20 187 *126 108 84 54 51 212 1,010 1,370 e08 248 242
21 1€l 152 12e 88 83 57 222 874 1,480 €800 238 238
22 155 143 12 106 49 45 235 774 1,480 587 242 238
2 141 146 96 110 44 40 238 729 1,330 529 255 238
24 124 148 104 110 43 40 245 797 1,180 517 255 222
25 110 149 112 108 4z 41 245 *353 1,080 529 252 212
26 100 141 106 26 40 46 953 1,040 517 242 z18
27 135 141 100 106 42 S4 868 1,090 494 232 232
28 164 146 98 94 49 48 768 1,010 571 238 228
29 158 129 100 83 - 50 €84 905 *#399 245 212
30 146 110 100 s |- 56 €99 337 232 208
31 134 |-~ 108 88 |- 66 |- 786 |- 298 215 |- ------
Total|3,792.8 4,141 3,526 3,452 1,82 1,677 6,855 | 22,117 | 39,584 | 19,936 7,850 8,604
Mean 12z 138 114 111 65.3 54.1 228 713 1,319 643 253 290
Ac-ft| 7,520 8,210 €,990 €,850 3,830 3,330 | 13,600 | 43,870 | 78,510 | 39,540 |15,570 | 17,240

Calendar year 1958: Max 1,810 Min 25 Mean 294 Ae-ft 212,800
Water year 1958-59: Max 1,910 Min 40 Mean 338 Ac-ft 244,900

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Mar. 31,
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11£. Waterton River near internatlonal boundary

(International gaging station)

Location.--Lat 43°57tSu", lonz 113°54'Cu", in NWE sec.Sd, T.37 N., R.18 W (unsurveyed),
on right bank 100 £t downsTream from Clson Creek, 3 miles south of international
boundary, and 7 miles south of Waterton Park, Alverta.

Drainage area.--£1.0 sq mi.

Records available.--May 1447 to 3eptember 1959 (no winter records after 1987).
-Water-stage recorder. 1titude of gage .& 4,200 ft (from topographic map). Prior

A
o Sept. 1%, 1447, staff gage at bridge a quarter of a mile downstream at differsnt
datum.

Gage

Averapge discharge.--1J years (1347-57), 273 cfs (197,600 acre-t't per year).

Extremes.--1957-55: Maximum discharge during water year, 1,850 ¢fs May 24 (gage helght,
T.54 £t); minimum not determined.
1958-5%: Maximum discharge during water year, 2,3vu cfs June 6 (gage helght,
6.17 £t): minimum not determined.
1247-59: Mavimum discharge, 2,710 cofs May 20, 1354 (gage height, 6.51 ft); minimum
recorded, £.7 ofs Dec. 24, 1952 (gage height, 1.97 ft).

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

Cooperation.--This is one of & number of stations which are maintained jointly by the
ﬁmfei States and Canada.

Revisions (water years).--WSP 1503: 1948, 1949(P).

Rating table, Oct. 1, 1957, to Sept. 30, 1959 (gage height, in feet, and
discharge, in cuble feet per second)

2.2 30.0 3.5 450
2.4 62 4.0 725
2.8 110 5.0 1,410
2.8 175 6.0 2,240
3.0 246

Discharge, in cuble feet per second. water year October 1957 to September 1953

Day Qct. Nov. Dec. Jan. Feb., Mar., Apr. May June July Aug. Sept.
1 40.5 - 1,140 296 119 52
2 *45.0 - 1,010 265 116 80
3 - - 859 254 110 59
4 - 1,010 235 105 57
5 - - 993 228 98 54
2] ~ - 993 22 92 54
7 - - 1,020 224 88 52
8 - - 935 228 88 52
9 - - 1,030 2C8 88 52
10 - - 1,530 224 88 52
11 - 1,090 221 88 5
1z - - 899 224 92 52
13 - - 731 228 *88 84
I - - 685 210 33 95
15 - - 896 182 78 80
18 - - 725 188 76 71
17 - *1,190 714 181 74 83
18 - 1,110 702 185 74 90
19 - 1,080 737 161 71 141
20 - 1,220 863 161 74 186
21 - 1,560 582 185 T4 158
22 - ~ 1,540 530 188 74 158
23 - 1,690 558 168 71 148
24 - 1,740 556 148 71 135
25 - 1,700 489 132 €9 13z
28 - 1,680 427 132 63 112
27 - 1,590 436 128 £9 116
28 - 1,580 572 119 80 129
29 - - 1,870 422 122 78 148
30 -0 v e 1,440 338 128 71 141
31 B s N B e S 1,180 |-—==—+ 119 84 |------
Total - - - - - - - - 23,140 5,808 2,580 2,850
Mean o | - - - - - - 771 187 83.2 95.0
Cfsm - - - - - - - - 12.6 3.07 1.38 1.56
In. - = - - - - - - 14,11 3.54 1.57 1,74
Ac-ft - - - - - - - - 45,900 ( 11,520 5,120 5,650
Calendar year i Max Min Mean Cfsm In. Ac-ft
Water year ¢ Max Min Mean Cfam In. Ac-ft

Pe?k disch?rge (base, 1,100 cfs).--May 24 (5 a.m.) 1,850 efs (5.54 ft); June 10 (6 a.m.) 1,840 ofs
5.53 ft

* Discharge measurement made on this day.
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115. Waterton River near infernational boundary--Continued
Discharge, in cublc feet per second, water year October 1958 to September 1958
Day Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug, Sept.
1 135 92 83 - 845 851 214 141
2 126 88 90 - 1,240 1,080 221 119
3 118 85 - - 1,730 1,140 214 108
4 116 85 - - 1,970 833 203 100
5 110 78 - - 2,110 725 192 132
] 108 83 - - 2,170 708 172 530
1 102 92 - - 1,710 652 158 572
8 122 83 - - 1,370 598 151 685
9 110 83 - - 1,220 641 148 603
10 105 95 - - 1,150 743 138 455
11 122 88 - - 893 809 129 368
12 151 108 - - 845 923 *129 317
13 168 113 - - 1,510 986 122 276
14 192 92 - *364 1,960 893 113 257
15 196 74 - 504 1,920 809 108 248
16 186 67 - 737 | 1,580 767 100 242
17 168 64 - 755 1,700 535 98 235
18 161 64 - 743 1,560 652 95 217
19 273 69 - 663 1,510 630 80 221
20 257 74 - 609 | 1,770 609 90 246
21 232 105 - 540 1,930 577 105 296
22 214 129 - 494 1,840 535 126 288
23 196 135 - 499 1,550 514 165 269
p 172 113 - 598 1,330 488 151 239
25 155 102 - 755 1,260 460 132 273
26 141 88 - 719 1,260 427 129 313
27 129 80 - 603 1,090 382 192 313
28 119 88 - 525 923 325 254 284
29 110 90 - - 499 803 257 224 254
30 105 88 - [~ 525 803 217 182 232
31 98 |=—=—— -1 |- e 625 |—————~] 206 151 |[-—--—-
Total| 4,698( 2,695 - - - - - - | 43,552 | 19,953 | 4,696 | 8,831
Mean 152 89.8 - - - - - - 1,452 64 151 294
Cfsm 2.49 1.47 - - - - - - 23.8 10.6 2.48 4.82
In. 2.86 1.64 - - - - = - 26,55 12.16 2.86 5.38
Ac-ft 9,320 5,350 - - - - - - 86,380 | 39,580 9,310 | 17,520
Calendar year : Max Min Mean Cfsm In. Ac-ft
Water year i Max Min Mean Cfsm In. Ac-ft

Peak discharge (base, 1,100 cfs).--June 6 (1 a.m.)
(5.91 ft); June 22 (2 to 3 a.m.) 2,050 cfs (5.78

2,390 cfs (6.17 ft); June 15 (3 a.m.) 25160 cfs

£t); July 3 (3 a.m.

1,320 cfs (4.89 ft

* Discharge measurement made on this day.
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125. Boundary Creek at international boundary

(Internationzl gaging station)

Location.--Lat 48°59150", long 112°54120", in NEI sec.2, T.37 N., R.18 W. {unsurveyed),
on right bank a quarter of a mile upstream from mouth, a quarter of a mlle south of
international boundary, and 4 miles south of Waterton Park, Alberta.

Drainage area.--21.0 sq mi.
Records available.--October 1947 to September 1959 (no winter records after 1957).

Gage .~-Water-stage recorder.

Altitude of gage is 4,300 £t (from topographic map).

Average discharge.--10 years (1947-57), 78.0 cfs (56,470 acre-ft per year).

Extremes.--1957-58:

Maximm discharge during water year, 430 cfs May 24 (gage height,

4,29 ft); minimum not determined.

1958-59: Maximum discharge during water year, 625 cfs June 6 (gage height,
4.74 ft); winimum not determined.
1947-52: Maximum discharge, 904 cfs June 4, 1953; maxlmum gage height, 5.34 ft

June 21 or 22,

1950, from floodmarks; minlmum discharge recorded, 4.0 cfs May 15,
1852, but may have been less during period of ice effect in 1948.

Remarks.--Records falr except those for periods of ice effect which are poor. No
regulation or diversion.

Cooperation,--This is one of a number of stations which are maintained jointly by the

'_E'_'t_

United States and Canada.

Rating table, Oct. 1, 1957, to Sept, 30, 1959, except periods of

ice effect (gage height, in feet, and discharge, in cubic
feet per second

2.2

roro o

Do

13.5 3.0 85
25.5 1.0 326
40.0 5.0 760
58

Discharge, in cubic feet per second, water year October 1957 to September 1958

Day Oct Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 16.8 - 267 95| 51 24.8
2 *18.4 - 245 85 49.0 23,6
3 - - 22 a0 48.0 22,2
4 - - 317 73 44.8 20.3
5 - - 284 2 42,4 19.0
6 - - 254 79 40, 17.9
7 - - 240 a0 38.4 17.4
8 - - 230 30 33,4 16.8
g - - 284 32 39,4 16,3
10 - - 349 30 38.4 17.4
11 - - 279 80 40,0 17.9
1z - - 235 g4 40,8 20.3
13 - - 206 az *33.4 26,3
14 - - 186 73 35,2 29.4
15 - 178 £9 33, 26.8
16 - - 174 64 3C.0 23.6
17 - *308 171 B2 3l.4 28.1
18 - 2986 169 6C 20,7 29.4
19 - 293 176 &0 30,7 12,4
2 - 338 181 €2 30.7 48.9
2 - 388 164 2 30.0 44.8
22 - 403 153 et 30.7 41l.6
23 - 407 155 Z 30,7 33,4
o - +11 153 2 30.0 36.3
25 - 395 140 57 29,4 36.0
6 - 391 127 54 28.8 32.0
2 - 373 136 Sl 30.7 30.7
28 - 366 198 50 34.4 3l.4
29 - - 359 146 50 31,4 32,0
30 - 320 113 50 23.8 30.7
31 - === | -] === 282 [———=— Sl 26,2 |===-—-
Total - - - - - 68,117 2,132 [1,103.4 843.3
Mean - - - - - - - 204 68,8 35.8 28.1
Cfsm - - - - - - b 9.71 5.28 L.70 1,34
In, - - - - - - - - 10,383 3.78 1.95 1.49
Ac-ft - - - - - - - 12,130 4,250 2,190 1,870
Calendar year i Max Min Mean Cfsm In, Ac-ft
Water year : Max Min Mean Cfsm In. Ac-ft

Peak discharge (base, 270 ofs).--May 10 (time unknown) 39

(4.29 £t); June 4 (11 a.m.

to 2 P.

5 efs (4,2 £t); May 24 (1 a.m.) 430 cfs
m.) 347 ofs {£.05 £t); June 9 (8:30 p.m.) 395 >fs (4.20 ft).

* Discharge measurement made on this day.
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125. Boundary Creek at international boundary--Continued
Discharge, in cublc fect per second, water year October 1958 to September 1959
Day ! Oct. Nov, Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 29.4 26.2 26.8 - 287 219 €2 43.2
2 28.1 25.5 26.8 - 370 245 63 38.4
3 28.1 24.8 39.2 - 471 248 63 34,4
4 27.4 25.5 41.6 - 509 214 80 33.6
5 28.8 24.8 32.0 - 538 188 59 53
8 26.2 26.8 b22 - 543 178 56 148
7 Z6.8 28.8 blé - 475 164 53 178
8 3l.4 27.4 bls - 388 155 50 2217
9 29.4 28.8 bl5 - 359 157 48.0 186
10 28.1 28.8 blé - 323 iez 46.4 144
11 30.0 28.1 b18 - 262 171 44.8 117
12 34.4 2%6.8 bl9 - 273 186 *44.8 99
13 35.2 51 blg - 414 201 43.2 87
14 36.8 39.2 b1l9 *117 492 196 40,0 82
15 38.8 b32 bl9 171 475 181 37.6 79
16 36.0| b24 19.0 237 403 171 35.2 79
17 34.4| Ddb20 19.0 235 411 184 34.4 73
18 38.4| bZO 20,3 240 381 162 33.6 68
19 57 bez 19.0 214 366 180 33.6 66
20 56 25.5 18.4 193 403 155 35.2 73
21 52 41.6 19.0 171 438 155 39.2 76
22 49.0 51 19.0 155 395 144 45.8 73
23 45.6 2 19.0 180 363 142 53 88
24 41.8| 3B.4 20.3 198 333 138 49.0 62
25 38.4| Db3C 19.0 245 320 129 44.0 63
26 36.0 b27 17.9 219 314 121 43.2 85
27 33.6 b25 17.9 183 296 110 51 70
28 32,0 b27 18.4 162 262 94 68 66
29 30.0( b28 17.9 - 151 224 76 59 62
30 28.8] b27 P23 N 182 209 65 50 57
31 27.4 ===~ w.efy = e 206 62 45.8 |—-——---
Total|1,091.1 913.0 643.8 - - - - - 11,277 4,911 |1,490.4 (2,566.6
Mean 35. 30.4 20.8 - - - - - 376 158 48. 85.6
Cfsm 1.88 1.45 0.990 - - - - - 17.9 7.52 2.29 4.08
In. 1.93 1.62 1.14 - - - - - 19.97 B8.70 2.64 4.55
Ac-ft| 2,160 1,810 1,280 - - - - - 22,370 9,740 2,960 5,090
Calendar year 1 Max Min Mean Cfsm In, Ac-ft
Water year : Max Min Mean Cfsm In. Ac-ft

Peak discharge (base, 270 cfs).--Jun

2 a.m,) 625 cfs (4.74 ft); June 14 (11 p.m.) 526 cfs

6 (
{4.52 £t); June 21 (2 a.m.) 463 Lrs (4.37 ft), July 2 (11 p.m.) 273 cfs (3.82 ft),

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.

578807 O -

61 -3
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130, Waterton River near Waterton Park. Alberta
(International gaging station)

Location.--Tat 43°07', long 113°50', in NE% sec.&, T.2, R.29 W., fourth meridian, in
ATterta, on right bank 200 £t downstream from highway bridge, a quarter of a mile up-
stream from Crooked Creek, and 5§ miles northeast of Waterton Park,

Drainage area,.--232 sg mi.

Records avellable.--Jure to September 1903, April to November 1909, April to November 1910,
WMay to October 1911, March 1912 to May 1921, September 1932, June to August 1933, April
1948 to September 1959, Monthly discharge only for some periods, published in WSP 1308.

Gage .--Water-stage rocorder. Datum of gage is 4,154,123 ft above mean sea level (Irri-
zation Surveys datum). Frior to Feb. 7, 1917, staff gages at various sites and datums
within 200 ft of present site, Feb, 7, 1917, to Aug. 26, 1933, and Mar. 1%, 1948, to
Mar, 18, 1943, chain gage ot downstream side of o013 bridge 200 ft upstream at present
datum.

Average dlscharge.--20 years (1912-20, 194€-59), £75 cfs (498,700 acre-ft per year).

Extremes.--NMaximum discharge durlng year, 4,970 ef's June £ {gage height, 4,29 ft); mini-
mum, -4 cfs Dec. 24, result of freeczeup.

1308-23, 194%-59: Maximum discharge, 24,000 cfs June 6, 1908 (gage height, 9.5 ft,
site and datum then in use, from graph based on gage readings), from rating curve
extended above 7,000 cfs by logarithmic plotting: minimum observed, 14 cfs Feb. 4,
1955 (gage height, 1.F5 ft on wire-welght gage), caused by temporary storage behind
iece Jam upstream.

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

ation or diversion.

Couperation.--This 1is one of a number of stations which are maintained Jointly by Canada
and the United States,

Revisions (water years).--WSP 1308: 13905(M).

Rating tables, water year 19528-54, except periods of ice effect (gage height,
in feet, and discharge, in cutir feet per sezond)

Cet, 1 to May 20 May 21 to Sept. 30
1.0 9z 2.1 52u i.8 23 3.0 1,780
1.2 127 2.5 936 1.5 323 3.5 2,780
1.5 o2 3.0 1,590 2.1 559 4,0 4,080
1.8 325 3.3 2,260 2.5 1,010 4.3 5,000

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day oct, Nav, Dec. Jan, Mar. Apr. May June July Aug., Sept.
1 211 260 175 127 15| 1,030, 1,7400 2,130 562 323
2 o18 252 150 129 139| *1,020) 2,170 2,110 520 311
3 *202 233 143 it 15| 1,070 2,900 2,170 589 311
4 189 *257 139 *117 a1l 1,250 3,730 2,130 559 323
5 192 237 143 121 252 1,010 4,320 1,920 504 317
i
5 184 - ©5E +154 101 091| 1,140  4,840] 1,820 458 311
7 205 218 175 11 so0| 1,070 4,890 1,710 168 412
8 153 218 192 117 330| g1,080| 4,143 1,570 436 559
9 138 ce 135 11¢ z46| gl,0501 3,820 1,450 405 738
1u 2ng 240 135 114 241| gl,1100 3,330 1,430 390 792
11 17 £1,110 1,440 354 603
12 117 1,420 *348 792
13 110 1,540 354 770
14 110 £1,050 1,810 341 72
5 117 gl,150 1,580 323 *595
18 12 £1,340( *35,710] 1,E20 305 584
17 +11% 21,6400 3,¢80) 1,490 £73
18 11n 21,350 3,570 1,440 551
19 178 g2,080| 3,430] 1,370 B4l
20 111 g,000| 3,460 1,310 610
2 117 537 1,380( 3, 1,260 299 500
22 12 554 1,830 3, 1,200 233 589
23 107 5981 1,780 3, 1,180 203 e1n
2 108 £15) 1,830 3, 1,120 234 539
105 605 5. 1,050 294 5£9
o6 305 589
27 294 589
28 311 569
2 329 589
30 323 573
31 323 |-—--—-
Total *,554 | 13,047 11,804| 17,325
Mean 11£ 162 374 57€
Cfsm 1.08 0,95 . L, 48 1.94 1.57 .43
In, W21 1.17 1.09 .74 .56 216 1.81 2.71
Ac-ft| 15,313 | 14,840 13,840 Y450 | 7,070 | 27,470 196,820 87,910 23,020 34,360
Calendar year 195&: Max 3,7°C EE Mean Sos Cfsm .51 In. 34,11 Ac-ft 433,000
Water yzar 195S2-F Max 4,24 Min 103 Mean 741 Cfsm 2,11 In. 42.27 Ac~-ft 538,400

* Tischarge measurement made on this 3ay,
b 2tzge-discharge relation affected cy ic=.
g Ccmputed from staff-gage readings,
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135. St. Mary Lake near 3t. Mary, Mont.

Location.--Lat 48°41110", long 112°25'50", in NE: sec,d, T.34 N., R.11 W. (unsurveyed),
on downstream side of boat dock on right bank at site of former St. Mary Chalet 1n
Glacier Nationsl Park, half a mile upstream from outlet and 1 mile southwest of 3t.
Mary.

Drainage area,.--130 sq mi.

Records available.--May 1323 to September 1959 (incomplete).

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

Extremeg.--Maximum gage height during year, 6.59 ft Jun2 7; minimum recorded, 1.75 It

.9,
1929-59: Maximum gage height, 7.Ca £t June 14, 1253; minimum observed, 0.0 ft
Dec. 16, 29, 20, 1929, June 1, 1920,

FRemarks.--No diversion.

Mean gage height, in feet, water year Octcber 1358 to Sertember 1958

T

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

1 2.37 1.35 - 3,03]  4.23 1.8 5.55

2 £.35 1.90 - 3.36; +.55 4.90 3.50

3 .30 1.82 | - 2.52 5.08 4.99 5.48 2.60
4 £.27 1.85 ! i - 3.53 5.60 1.9 3.40 2.59
5 2.2 1.88 - 3,49 A,01 4,79 3.33 2.53
8 c.28 1,84 - 3,330 6.48 4,58 3,28 2,68
7 2,25 1.87 - 3.311  £.57 4.53 3,19 3.09
8 2.%5 1.81 - 3.24| E.38 4.16 3.13 3.36
9 o.24 1.79 - 3,29)  6.13 4,34 3.07 3.64
10 2,28 1.87 - 3,371 5,91 1,32 3.01 z.64

i
11 0,22 1.88 - 5.400  5.59 4.37 2,92 3.59
12 £.26 1.90 - 3.34 5.2 4.45 2.89 3.52
13 2,29 1.95 ! - 3.29 5.23]  4.51 2.63 3044
14 2,33 1,92 - .28 5.57 1,73 2,77 3,36
15 2.35) 1.5 | - 3.34 5.93 4,73 2,70 3.30
15 2.34 1.43 | - 3.51 5.002 4.71 2,53 3.27
17 0.3 1.93 i - 3.98 5.99 4.58 2.58 3.23
18 2.30 - - 4,2 5.93 4.83 2.53 3.14
19 2.39 - - 4.43 5.8¢ 4,58 2.50 3.08
2 2.45 - 41 5.839 i.54|  2.50 3.02
2 2,42 - | - 4,34 5.L5 4.52 2,53 2,99
22 2,42 - - 4,24 5.13 4,50 2,80 2.95
23 2,37 - - 4.17 5.05 4.46 2,71 2.94
24 2.33 - - 4,15 5.92 4.45 2,79 2.86
2 c.30 - - 4.23 5.61 4.40 2,79 2,84
,

2 2.2 - - 4.34 5,73 1,38 2.72 2.87
27 2,20 - 4,33 5.80 1.30 2.72 2.83
28 2,16 - - 1.27 5.44 402 2,82 2.92
2 2.12 - 2,50 4.16 5.23 3.98 2,85 2.88
30 2,08 - 2,89 4,07 5.00 3,79 2,83 2.81
31 fcI 1< R [ R R R A 4.08(______ | 3.64( 2,78 ___
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139. Grimnel]l Cresk at Grinnell Glacier, near Many Glacier, Mont.

Location.--Tat 48°45'30", long 113°43'30", in SWi: sec.25, T.35 N., R.17 W. (unsurveyed),
on left bank a quarter of a mile downstream from Grinnell Glacler, a gquarter of a mile
upstream from Grinnell Falls, 4 miles southwest of Many Glacier, and 15 miles south-
west of Babb,

Drainage area.--1.1 sq mi, approximately,
Records avallable.--July to September 1959,

Gage.--Water-stage recorder. Datum of gage s 6,322 ft above mean sea level (plane table
ench mark).

Extremes.--Maximum daily discharge during period, 62 cfs Sept. 7: minimum daily, 4.5 cfs
Sept.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor.

Rating table, water year 1958-59, except periad of ice
effect {gage height, in feet, and discharge, in
cubic feet per second)

2.0 6.0
2.1 8.8
2.2 13
2.5 29
3.0 58

Discharge, in cubic feet per second, July to September 1959

Day | Oct, Nov Dec, Jan, Feli. Mar, Apr. May June July Aug. Sept.
1 a5 37| ald
2 a35 42| alé
3 a30 39| als
E 2 36 als
S al8 *29 az0
& az5 28| as0
7 acd 27( as2
8 ale 29 a45
9 al 29 a3l
10 a35 28| a24
11 a40 2 a2l
2 as0 24 a0
13 as0 *23 a2z
14 aso *26 al4
1s a4b 25 a2

16 *45 23 *23

17 da b4 14

18 45 0 11

19 48 139 14

0 47 7| 20

50 24 12

g% 55 az 17

2 54 34 14

2 5S4 22 14

zé 57 22 2

26 48

27 44

28 30

29 2

30 30

31 S it A I 33

Total 1,240

Mean n40.0

Ac-ft 2,480

Calendar year @ Max Min Mean Ac-ft

Water year 1 Max Min Mean Ac-ft

* Discharge measurem=nt made cn this day.
a No gage-height reccord; dlscharge estimated on basis of records for station near Many Glacler.
Note.--Stage-discharge relaticn affected by ice Sept. 28-30,



Location.
right
a
13%

Drainage area.--3.47 sq ul.
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140. Grinnell Creek near Many Glacler, Mont.

Records avallable.--August 1949 to September 1959.

Gage.--Water-stage recorder.

--Lat 48°46120", long 113°41'50", in SE{ sec.2l, T.35 N., R.16 W, (unsurveyed) on
bank 500 ft upstream from trail crossing, 1,000 ft downstream from Grinnell Lake,
uarter of a mile upstream from mouth, 3 miles southwest of Many Glacler, and

miles southwest of Babb.

AMtitude of gage 1s 5,000 ft (from topographic map). Prior
o Oct. 12, 1949, staff gages at varlous sites and datums.

Average discharge.--10 years, 25.0 cfs (18,100 acre-ft per year).

Extremes.--Maximum discharge during year, 138 cfs June 5 (gage helght, 2.70 ft); minimum

aily, 1 cfs Mar, 21-23.
1949~

59: Maximum discharge, 242 cfs June 22, 1950 (gage helght, 3.45 ft), from
rating curve extended above 120 c¢fs by logarithmlc plotting; minimum, probably less
than 0.2 c¢fs at times in winter periods.

Remarks.--Records good except those for perlods of ice effect, which are poor. No

regulation or diversion.

Revlsions.--WSP 1278:

Dralnage area.

Rating table, water year 1958-59, except periods of ice effect (gage

height, in feet, and discharge, in cublc feet per second)

0.5 0.8 1.1 11
.6 1.5 1.2 15
T 2.4 1.5 30
.8 5.8 2.0 65
.9 5.6 2.5 114
1.0 8.2 3.0 176
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day | oct. Nov. Dec. Jan Feb. Mar, Apr. May June July Aug. Sept.
1 15 3.9 4.4 2.4 b3.5 b3.5 b20 42 60 69 44 31
2 13 3.9 6.4 b2 2.9 | b2.5 22 35 84 77 49 26
3 17 4.21 12 bl.5 2.6 bl.5 5.9 26 102 74 50 24
4 19 5.4 12 bl.5 2.4 bl.5 5.4 19 103 61 46 22
5 16 3.9 9.8 b2.5 2.4 *bl,5 6.9 16 124 56 43 26
6 14 5.1 7.7 b4 2.7 bl.5 21 14 130 57 38 90
7 12 8.2 b7 b4.5| b2.5| b2 b20 13 106 54 36 93
8 16 6.6 b6 *b3.5 b2.5 b2 18 18 88 53 *35 82
9 iz 7.2 b5 b3.5 b3 b2 11 26 80 61 36 66
10 11 10 b4.5 4.6 b3 b2 7.7 26 72 67 35 48
11 15 8.2 4.2 6.1 b3 b2 7.2 21 55 12 33 38
12 18 10 4.0 9.1 b3 bl.5 9.1 16 52 81 32 35
13 19 10 3.8 | 14 b3.5 [ bl.s 12 15 84 90 31 33
14 19 7.4 2.6 13 b3.5 bl.5 1z 20 111 90 30 34
15 18 5.9 2.9 9.4 b3 bl.5 10 32 1i4 *89 30 36
16 16 5.0 3.3 7.2 b2.5 bl.5 8.2 55 103 84 28 *36
17 13 5.0 2.0 5.6 b2 bl.5 7.4 89 *107 19 27 31
18 12 *b5 4.8 6.4 b2 bl.5 7.2 59 99 78 25 25
19 26 b5.5 4.8 6.4 b2 b2 6.9 47 96 79 24 25
20 26 6.0 3.8 5.6 b2.5 bl.5 8.5 38 110 80 24 33
21 20 15 4.2 b4.5 b2.5 bl 12 31 119 18 26 36
22 16 23 4.6 4.4 be.5 bl 16 29 113 78 35 33
23 13 21 3.8 4.2 b2 bl 18 33 101 79 50 30
24 11 17 3.3 b4.5 1.8 bl.5 15 41 94 78 39 26
25 9.1 12 b3.5 b3.5 2.0 ©bL.5 11 48 96 78 30 38
26 7.7 8.8 b3 b4 2.2 b2 9.8 42 89 78 3L 42
27 7.4 b6.5 b2.5 b4.5 b2.5 2 10 33 88 68 43 38
28 6.8 5.2 b2.5 b4.5 b3 b2 11 29 78 59 85 29
29 5.6 5.4 b2 - 22 31 60 44 54 22
30 4.8 4.8 1.5 *39 37 60 40 38 19
31 4.2 |===—— 7| b3.5|---—--] bs |———— 44 |~ 40 32 jo————-
Total| 432.4 245.1 143.6 390.2 1,005 2,718 2,171 1,139 | 1,147
Mean 13.9 8.17 4.63 13.0 32.4 92.6 70.0 36.7 38.2
Cfsm 4.01 2.35 1.33 3.75 9.3¢ 26.7 20.2 10.6 11.0
In. 4.63 2.63 1.54 4.18 10.77 29.77 23.27 lz2.21 | 12.29
Ac-ft 858 486 285 314 145 113 774 1,990 5,510 4,310 2,260 | 2,280
Calendar year 1958: Max 118 Min - Mean 23.7 Cfsm 6,83 In., 92.89 Ac-ft 17,180
water year 1958-59: Max 130 Min 1 Mean 26.7 Cfsm 7.69 1In,104.38 Ac-ft 19,230

Peak discharge (base, 100 cfs).--June 5 (10 to 11 p,m.) 138 cfs (2.70 ft}; June 15 {2 a.m.) 124 cfs
(2.58 ft); Sept. 6 (6 to 8 p.m.) 130 efs (2,63 ft).

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.
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145

Zwirtcurrent Creek at Many Glscier, Mont.
{International gaging station)

Location.--Lat 48°43'10", long 113°39°20", in SE: gec.11, T.35 N.. R.1f W. (unsurveysd),
on right bunk, 1uu ft upstream from outlet of Swifteurrent Lake zat Many dlacier,
Glaeier MNatlonal Park, and 11 miles southwest of Balb.

[rainage area.--21.4 sg mi.

Records available.--June 191t to Jeptember 1:5% (winter records incomplete). Published as
EY 5 ermott Luke' 1.12-14. Monthly discharge unly for zome periocds, published in
WZF 1327

vaze.~-Water-stage recorder. Altitude of gage iz 4,360 ft (from topographic map). Frior
o May 23, 1916, staff gage on left Larnk of lake opposite present gage at same datum.
May £2, 1olu, to Juns 18, 1918, z2taff gage at same sifte and datum.

charge iuring year, 1,ulu ofs June & (gage height, 1.62 ft): mini-
mam recorded, LB oefn Mar. 21 (gage height, 1.49 £t),

1418-549; aximum aischarse, 2,280 of3 June 13, 1937 (gage helght, 6.8V r't, back-
water from bridge), minimum observed, €.7 ofs Apr. 1, 1213, result uI discharge meas-
urement .

Pemarks.--hecords good ept tnose for period of ne g
To regulation ur diversion.

Cooperation.--This is one of 2 number of stations which sre maintained jointly by the
nited otates and Canada.

Revisions (water years).--WSP 1508: 141&6(M), 1w43.

-height record, which are poor.

Rating tables, water year 13958-59, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
fshifting-control method used June 6-9, 13-29)

Oct. 1-31 Nov. 1 tu Sept. 30
1.8 50 1.5 17.8 3.0 69
2.0 85 1.7 39.0 4.0 743
2.4 184 2.0 S 4.5 355
2.5 210
Dis-harge, in -ublc feet per seconi, water year October 1958 o September 19539
Das ot 1‘ Nov. [ Leo. ;r Jan. Feb. Mar. Apr. May June July Aug. Sert.
t
1 118 &80 8+ 44,6 45 30 26.6 50 462 a72 1458 140
2 *111 58 86 9.0 45 25 32 *42 €647 26 160 12
3 100 5€ 98 35 40 20 13 212 834 455 171 106
+ 100 58 118 35 40 20 118 239 855 380 163 108
5 100 54 104 37.8 40 21 102 202 913 322 158 12
£ 3o S8 93 44,6 40 *22 123 171 948 22 145 404
7 9€ 73 83 48,0 35 22 120 1€0 769 309 128 508
= 10€ 68 73 40,4 35 2 113 177 608 273 120 627
2 100 2 65 | *32.0 35 21 93 242 542 280 118 557
10 93 85 58 2 35 22 *B3 254 49e 303 118 237
11 152 78 80 65 40 22 30 222 594 335 *111 309
ir J 118 30 43.0 97 40 18 96 179 355 369 111 258
13 11¢ 83 39,0 183 40 19 | 113 1€8 542 415 108 219
11 | 125! 71 39.0 145 40 2 120 190 733 428 9e *196
15 1 125 64‘ 39.0 12 35 21 113 267 785 397 89 188
1 ! i
15 | 115 62, 39.0 98 35 19 102 415 *6EB 386 89 188
17 108 541 29.01 a7 30 20 91 542 635 355 a5 188
15 108 *so | 44.€ su 30 20 87 507 €15 335 35 16€
19 151 53 42,01 75 30 22 83 408 584 325 35 155
o0 178 58 43 2‘ A5 ! 30 *22 85 253 651 328 B85 1R3
|
21 1SE 100 44 B0 30 18 1u2 312 752 324 37 179
2z ‘ 140 15% 45 =) 30 1e 130 273 728 31y 10u 177
2z | 128 16_3‘ 39 58 25| 18 150 286 B43 31s 14¢ 174
24 108 145 38, 55 | 25 19 142 352 S€9 318 150 155
25 ) 120 1z0 37 50 | 25 13 120 42 572 318 128 171
25 33 96 33.0 =) 25 o0 1o ! 397 £34 3le 123 2le
o7 31 8% 3z £e 25 20 108 *318 432 288 150 224
23 76 e 33 55 1€.9 10€ | €73 458 248 267 1992
] 73 EF 30 s - 27.8 208 | 261 359 199 254 171
| 3 [E53 09.€ &0 - me e 21.8 £33 292 *343 1€0 193 155
*E0| 3.2 50 ToEl T ) e —— 142 152 |- .. -
4 641 ,€ [3,580.F 9,468 | 18,481 | 10,063 4,121 7,036
20.7 113 a0 €1€ 325 133 23
G.659 3.79 9.71 19.€ 10.4 4.24 7.48
. CL78 4.2 11.21 21.39 11,97 4,88 8.33
Ac-ft 5,630 1,270 7,100 113,780 | 36,60 | 15,360 3,170 | 13,960

Calendar year 1253: Max - Mean - Cfsm - In. Ac-ft -

Water year 1953-53: Max 945 Min 218 Mean 174 Cfsm £.54 In. 75 41 Ac-ft 12€,300

Peak dismarge (base, 680 cfs).-~Jun= & (3 a.m.) 1,012 efe (4.2 £t); June 15 (& tc 7 a.m.) 822 cfs
(4.29 £t); June 21 (1 tc 3 p.m.) 76E cfs (.17 ft), Sept. 8 (€ to 7 p.m.) 701 cfs (3.88 ft).

* Discharge measurement mades on this 3Jay.

ilote. --Stage-discharge relation affected by ice Dec. 27-23, Jan. 3, &, Mar. 5-27. lo gage-height
record Jan. 21 to Mar. 4; discharge estimated on basis af weather records and records for Grinnell
Creek near Many Glacier and St. Mary River near Batb,
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185, Lake Sherburne at sherburne, Mont.
{International gaging station)

Location.--Lat 4£°49'50", long 112°21110", in SE} sec.35, T.30 N., R.1E W., in gatehouse
at Lake Sherburne on Swiftcurrent Creek, 1% miles southwest of Pabb.

Drainage area.--63.7 sq mi.

Records availalle.--May 1915 to Septembsr 1835 {fragmentary), May 1321 to Septembsr 1205,
ovemper 1995 to June 122€, Jeptemier 1986 to Mareh 1980 (no winter records some years),
May 193¢ to May 1937, July 1337 to Jeptemper 1453, Month-cnd contents for some perlods,
pullished in W3P 1303. Fublished as "Sterburne Lake Reservoir at Sherburne’ 1215,
1917-26, 1331-52, ana as "dnerburne Lake Reservolr near Babb" 1929-20,

Gage .--Water-stage recorder. Tatum of gage 1s at mean sea level (levels by Pureau of
Reclamation). Prlor to May 7, 1321, staff gage at same site znd datum.
Extremes.--Maximum contents during yesr, 62,030 scre-ft July 96 (elevation, 4,785.5¢ It);
minimum, 2,150 acre-ft Oect. 1 levation, 4,739.7¢ £t).
1915-849: Marimum contents, 640 gere-ff June 13, 1358 (elevation, 4,755.96 rt);
no usable contents at times.

)

Remarks.--Reservolr 1s formed on natural lake by earthfill dam completed in 1921. Prior
€5 1919, flashboards on a temporary dam provided limited storage. Storage behind main
dam began in 1919. Capacity, 66,100 acre-r't between elevations 4,726 £t (& ft above
lowest outlet gage sill) and 4,786 It (eplllway crest). Streambed above gates prevents
withdrawal of storage to slll elevation. Dead storage negligible. Figures given herein
represent usahle contents. Water is used for ilrrigation on Milk River project of Bureaun
of Reclamation.

CooFer‘ation.--This 1s one of a mumber of stations which are mailntulned jointly by the
Inited States and fanada.

Revisions.--WSF 1338: Drainage area.

Mcnth-end elevation and contents, water sear Octoter 1352 to September 1959

Elevatinn “cntents Change 1in contents
fate {reet)t | (are-feet) acre-fest)
Sept.30 4,734.81 3,C00 -
Oct. g4, 749,80 16,600 +8, 400
Nov. g4, 756,82 03,170 +8,570
Dec, g4, 761,62 28,780 +5,510

Jan. I

Feb.

Mar.

Apr.

May =10, Bl

June +27,232

July +14,710

Aug. 3 24,260 -06,430

Sert, 3n..... e . . 4,742,536 13,190 =24,070
Water year 1956-89..iiierrnnanaas e eiesais e - - +1,390

t Elevation at 12 p.m.
& From grarh tasei cn unce-weekly starff-gage reaiings.
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160. Swiftcurrent Creek at Sherburne, Mont.
(International gaglng station)

Lovation.--Lat 48°50100", long 113°3U'50", in SWE sec.36, T.36 N., R.18 W., on left bank
1,000 £t downstream from cpillway of Lake Sherburne Dam at Sherburne and 4% miles south-
west of Babb.

Drainage area.--64.3 sq mi.

Records avallgule.--July 1912 to November 1915 (ho winter records), March 1916 to October
1923, May 1954 to Jeptember 1959 (no winter records). Monthly discharge only for some
periods, published in W3P 1303. Published as 'at Cherburne Teke" 1912-14.

Gage.--Water-stage recorder. Datum of gage is 1,700U.81 £t above mean sea level (Bureau of
Reclamation bench mark). Prlor to Aug. 1lu, L1920, staff sages at two sites within 1,000
ft of present site at different datums. Aug. 1Y, 1420, to May 17, 1921, staff gage at
present site and datum.

Average discharge.--7 years (1416-23), 193 cfs (144,100 acre-ft per year), unadjusted.

Exfremes.--Maximum discharge during year, 1,19u cfs Jept. 30 (gage height, €.35 ft); no
TTow at times.

1.215-59: Masimum discharge, 2,280 cfs June 17, 1916 (gage helght, 7.85 f£t, site and
datum then in use); no flow at times when gates 1n dam were closed.

Remarks.--Records good except those fur periods of ice effect or no gage-heisht record,

ch are poor. Wo diversicn. Flow regulated by Lake Snerburne (see preceding page).

Couperation.--This is oue of a number of stations which are maintained jointly by the
Uriited ftates and Canada.

Revisions (water years).--WwJP 1388: Drainage area. 3P 1508: 1935,

Rating tables, water year 1958-52, except period of ice effect (zage
height, in feet, and ulscharge, in cublc feet per second)
{Shifting-control method used Oct. 27, 31)

Oct. 1-31 Mar. 17 to Sept. 30
0.7 0 1.8 8.9 3.5 186
.8 W1 2.0 15.0 4.0 284
.8 .2 z.3 28.5 5.0 580
2.6 2 6.1 1,040
3.0 103

Dis:harge, in cublec feet per second, water year Cctober 1958 to September 1959

Day| oOct. Hov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 0.2 a0.1 ag 495| 734 27.5 510 686
o T a.l| ald 501| 738 £7.5 510 €78
3 .1 a.l 10.0 501| 750 27.5 525 670
4 .1 a.l| alo 498| 759 28.0 560 658
5 .1 a.l] alo 498| 777 28.0 570 650
3 .1 *a.l 79 495| 838 28,0 595 642
7 .1 a.l| 128 492| 905 28.5 574 646
8 .1 a.l| 124 492 910 28.5 553 722
9 1 a.l| 124 492! 905 28.5 553 808
1n 1 a.l| *170 489( 878 28.5 550 851
11 1 a.l| 237 486| 844 28.5 546 826
12 1 a.l| 296 486| 782 28.5 588 818
1z 1 a.l| 411 483 620 28,5 *634 808
14 1 a.l| 495 480| 570 29.2 530 *800
15 1 a.l| 584 480 | *581 8¢ 626 782
1é .1 a.l| 560 480| 463 170 623 772
17 Qo bLl70 550 483 397 *252 620 764
18 1 b140 £46 690| 276 501 634 746
19 1 190 539 974| 145 301 538 730
20 1 *p115 501 1,030| 108 301 634 714
cl s} al25 452 1,020 54 301 23 702
o2 0 al25 459 1,010 27.0| 303 620 €90
23 a al?s 459 974 27.0| 303 616 578
24 a alz0 455 957 2¢.5( 339 534 £62
2g Q 245 153 952 2e.5| 372 654 £42
26 o a9 450 940 26.5| 372 546 630
27 0 a9 147 925 27.0| 372 542 62
28 a0 a9 471 905 27.0( 372 534 750
23 a0 - a9 492 *§80| *27.5| 372 630 822
3u al 9.2| 492 782 7.5 369 626| 1,020
31 *0 9.z| - 738 - 435 654 [--—---
Tctall 2.0 - - - -/1,111.1(10,012,0} 21,108(13,294,5|5,716.2 | 18,652 | 21,957
Mean G,06 - - - - 35,8 33 881 443 1684 802 732
Ac-f'Y 4.0 - - - -1 2,200 19,880| 41,870| 26,370( 11,340} 37,000 43,570
(t) | +8,400 - - - - -6G| =7,670|-10,600{+27,090|+14,710 (-2€,430 | -24,070
Adjusted for change in contents in Lake Sherburne
Mean 137 - - - - 34.8 205 509 902 474 172 328
Cfsm 2.13 - - - -l 0.541 3,19 7.92 14,0 6.59 2,67 5.10
In. 2.45 - - - - 0.62 3,55 9.12| 15.65 7.60 3.08 5,69
Ac-ftl 8,400 - - - -| 2,140| 12,190( 31,270| 53,€50| 26,050| 10,570 19,500°

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

t+ Change in contents, in acre-feet, in Lake Sherburne.

a No gage-height record; discharge esfimated on basis of 1 discharge measurement and notes on
gate changes.

b Stage-discharge relation affected by ice.
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175. 2t. Mary River near Baub, Mont.

Locatlon.--Lat 48°50100", long 11&°25'00", in 3Et: sec.34, T.36 N., K.1d W., on right bank
a mile upstream from outlet of Lower St, Mary Lake and ¢ miles southeast of Babb.
Drainage area.--278 sg mi. Prior to vet. 1, 13915, 303 sq mi.
Records available.--July 1901 to October 130Z, May 1210 to September 1925, October 195v
o September 1559, Monthly discharge only for some periods, published 1n W3P 1308.
Published as "at Main" 1901-2, and as "below Swiftcurrent Creek at Babb" 1910-15, April
1902 to oeptembﬂr 1915, May 1929 to 3eptember 193Z, CGctober 1934 to September 1950 at
sites about 12 miles downstream; records not equlvalent because flow of Swiftcurrent
Creek not included 1902-15 and because diversion by St. Mary “anal not included 1229-50,
Gage.--Water-stage recorder. Datum of gage 1s 4,468.13 ft above mean sea level, datum of
929. Prior to uct, 1, 1915, water-stage recorder or staff gages at several 51tes
about 32 miles downstream at different datums. Oect. 1, 1915, to Sept, 30, 1985, water-
stage recorder or staff gages at several sites within 13 miles downstream at dlfferent
datums .

Average discharge.--25 years (1901-2, 1910-28, 1950-59), 800 cfs (579,20U acre-ft per
year), uradjusted.

Extremes.--Maximum discharge during year, 4,300 cfs June 8 (gage ueight, €.06 ft); mini~
mum, J0 cfs Mar, 17 (gage height, 7,93 ft).

1201-2, 191U-25, 1350-59: Maximum discharge observed, 2,3u0 cfs July 4, 190 (gage
height, 6.50 ft, site and datum then in use); minimum discharge, 26 cfs Jan. 5, 1953,
Jan, 8, 1958,

Remarks. “RELOPdS good. Entire flow of Swiftcurrent treek below Lake Sherburne is di-
Verted into Lower 3t. Mary Lake abuve station. Flow of Swiftcurrent reek regulated by
Lake 3herburne (see p. 27) since 1919. Stage record for Lower St. Mary Lake may be
computed from rating table.

Revisions (water yearsi.--WSP 1308: 1913-14, 1920, 1v22-84. WSP 1508: 1902

Rating table, water year 1958-59, except periods of ice effect (gage
helght, in feet, and discharge, in cuble feet per second

0.9 84 4.0 1,940
1.2 149 5.0 2,950
1.5 236 6.0 4,010
2.0 445 6.3 4,340
3.0 1,100
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| oOect. Nov. Dee. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 344 277 251 198 187 115 11s§ 1,150( 2,060 1,890 11,3101 1,120
2 348 267 577 192 Tea| #1s I35| 17300| =2.210| 1,800| T1,310| 1,110
3 340 256 274 bl75 181 113 1a4| 1,380| 2,510{ 1,800| 1,280| 1,100
4 332 263 270 bl65 181 111 154| 1,400| 2,950} 1,800| 1,290| 1,070
5 319 253 263 bl65 175 108 170| 1,400| 3,380) 1,740| 1,270{ 1,060
& 319 246 253 167 175 108 204| 1,370| 3,840 1,670 1,270 1,060
7 319 246 b245 *162 17z loé 25 1,340| 4,210 1,580| 1,250| 1,020
8 315 243 b240 157 167 104 292 1,310} 4,250| 1,490| 1,220| 1,280
9 319 236 b240 154 162 100 328| 1,320| 4,100 1,410f 1,180| 1,440
10 315 243 b240 157 157 100 353! 1,350| 3,900 1,380] 1,160, 1,550
11 311 233 250 165 154 98 409| 1,350| 3,610 1,330| *¥1,110| 1,600
12 511 243|  253] 170 las|  100|  47g| 1)310| 3,280| 1i350| 1,100| T600
13 307 245 250 181 144 96 £7g| 1,310| 3,040| 1,400{ 1,110/ 1,560
14 315 239 233 192 144 96 £93| 1,310 3,010| *1,470| 1,110| 1,530
15 323 230 198 198 144 4 816| 1,330] 3,220 1,540| 1,080 *1,480
1€ 332 b220 172 210 144 94 910| 1,410| *3,360| 1,610| 1,060 1,470
17 332  wb22 144 214 144 94 931| 1.,620| 5,340 1,650| 1,040| 1,470
18 340 b215 138 22 140 126 3z 1,880 s,hso 1,720| 1,020| 1,410
19 348| *b2lo 157 226 138 144 924 | 2,260| 3,080 1,720 1,020, 1,370
20 362 Z10 181 233 133 162 917| 2,440( z,940| 1,720| 1,030 1,320
21 376 £l4 138 230 131 170 sey| 2,460) 2,970 1,700| 1,030| 1,280
2 376 214 204 226 128 181 875| %,4l0| 3,010{ 1,630| 1,020 1,260
3 371 233 207 228 124 la4 aag| 2,330| 2,980 1,650 1,040{ 1,230
24 357 b250 204 239 22 187 917| 2,290| =2,880| 1,640| 1,040{ 1,200
25 353 b260 201 236 117 184 896! 2,300 2,760| 1,640| 1,080| 1,180
26 344 b270 201 230 113 165 889 =2,340| 2,660| 1,630} 1,100{ 1,160
27 352 281 198 225 111 147 889 | 2,350| 2,570| 1,620| 1,090| 1,150
28 319 285 195 214 108 158 85| 2,300 2,450 1,580 1,110 1,150
29 307 288 1ad 210 - 128 *960( 2,230 2,260( 1,490| 1,110| 1,220
30 296 288 la4 2041 - 119 1,070| 2,130| *2,050| 1,3%0| 1,110 1,280
31 285 184 13¢ 13| - | 2loso| - - 1,330| 1,100|----—-
Total 10,267 7,385 6,725 6,140| 4,129) 35,895| 14,v03| 54,760| 92,130| 49,400| 25,050| 38,730
Mean 331 246 217 198 147 126 630| 1,766f 3,071| 1,594| 1,131 1,291
Ac-ft| 20,360| 14,650 13,340 12,180 8,190 7,730] 37,430(108,600{182,700( 37,380 63,520| 76,820
() | +8,400| +6,570} +E,510! +5,740| +2,600 ~60| ~7,670|-10,600|+27,290 (414,710 |~26,430{-24,070
Adjusted for change in contents in Lake Sherburne
Mean 468 357 307 231 194 125 s01| 1,594| 3,529| 1,833 701 886
Cfsm 1.68 1.28 1.10 1.05( 0.698( U.450 1.80 5.73 12.7 6.59 2.5z 3.19
In. 1.94 1.43 1.27 1,21 0.73 0.82 2.01 6.61| 14.16 7.60 91 3.56
ne-ftf 28,760| 21,220| 18,850| 17,920 10,790| 7,670| 29,820| 98,000{210,000[112,700 45 090/ 52,750
Observed
Calendar year 1958: Max 2,860 Min 36 Mean 673 Ac-ft 487,300
Water year 1358-59: Max 4,250 Min 94 Mean 897 Ac-Tt 649,600
Adjusted
Calendar year 1358: Mean €8Y ffsm 2.48 In. 33.65 Ac-ft 499,100
Water year 1958-58: Mean 300 Cfsm 3.24 In. 43.95 Ac-ft 651,600

* Discharge measurement made on this day.
1t Change in contents, in acre-feet, in Lake Sherburne.
b Stage-discharge relatlion affected by ice.
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la&. 5t. Mary (anal =t 3t. Mary crossing, near Bahb, Mont.

(International gaging station)

Location.--Lat 43°5¢'50", loug 113°22'3 0", in SWi sec.ls, T.37 N., R.13 W., on left bank
a0l upstream from inlet of St. Mary River siphon, T miles northeast of Babb, and
Y miles downstream from intake.

Records availaple.--July 1¥lf to wctober 1ubd (seasonal records only). Monthly discharge

only for some pericds, published in W3F 130%.

Gage . --Water-stage recorder and councrete control. Irisr to June 14, 19681, water-stage
recorder at several sites three-quarters .f a mile downstream at different datoms.

Extremes.--1d15-54: Moximum daily discharge, Tv7 efe June 10, 22, 143c; no flow at times
B

ach year.

hemarks.--Records excellent. Canal diverts water from left bank uf St. Mary River near
abl and discharges into North Fork Milk River. This water flows in the naturazl channel
of Milk River through Canada then back into Montana, where 1t is used for irrigation in
Milk River Valley east of Havrs. GSume water may be returned to St. Mary River at
Kennedy Creek and 3t. Mary crossings.

Cooperation.--This is ong of a numker of stations which are msintainel jointly by the
Tnited Jtates and Canada.

Discharge, 11 cublic feet per second, April to October 1259

Day Mar, April ; Ma; July Aug., 3ept.

1 FE 50 852 610 T

2 3 +600 63 655 €40

3 i 624 647 647 640

1 a eo4 €45 £47 €37

S [} 627 647 €47 837

[ €04 B4E €45 €47 €37 81C

7 62 645 627 E47 840 458

3 624 547 £33 E45 BEQ 270

9 €74 645 474 €40 8T8 84

BLEI 6C4 642 LY:23 £40 BES EN-]

11 11, 624 .2

12 138 614 o

3 325 €2 [

14 4£8 € U

15 S41 6 *)

'
1k o '
17 ! 0
18 Y
19 ¥ ‘
20 u |
zl [al
ze U
23 Q0
24 Sl |
5 oo |
I

26 oo
27 oo
28 o
29 -
30 N
S S R P LR N O
Total +,717.0
Mean S 1cC
Ac-ft 3,360
Calenliar year t Ma Min
The season + Max - Min - S 1,300

* Discharge measurement or >bservaticn ¢f no flcw made on this day.
** Field estimate mads on this day.
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190. 3t. Mary Canal at Hudson Bay Divide, near Browning, Mont.

{International gaging station)

Location.--Lat 48°52', long 113“ud', in sec,5, T.37 N., R.11 W., on right bank 3 miles up-
stream from canal outlet and 3u miles north of Browming on Blackfeet Indian Reservation.

Records avallable.--March 1917 to October 1354 (seasonal records only). Menthly discharge
only Tor some periods, published in WSP 13u%.

Gage .--Water-stage recorder and concrete control. Prior to Zept. ©, 1918, staf'f gage at
site 1 mile upstream at different datum. Apr. 23, 1314, to June 23, 132u, water-stage
recorder 40 ft upstream at datum 0.4, £t lower. June 29, 198y, to June &, 1830, water-
stage recorder on left bank opposite present site at present datum.

Extremss.--1317-54: Maximum deily discharge, 758 ofs June 13, 1237; no flow at times each
ear.

Remarks.--Records excellent except those for period of no gage-height record, which are
air. Cansl diverts water from left bank of St. Mary River near Babb and discharges
into North Fork Milk River. This water flows in the natural channsl of Milk River
through Canada then back into Montana, where it is used for irrigation in Milk River
Valley east of Havre. JSome water may be returnsd to St. Mary River basin at Kennedy
Creek, 3t. Mary and Hall's, Coulee crossings.

Cooperation.--Tnis is one of a number of' stations which are maintained Jointly by the Unlted
“tates and Canada.

Discharge, in cubic feet per second, April te Jotober 1959

Day Arril I May June July Segt, et .
1 | ses c0s 622 e17| 63t |
2 BlO|  *605| 622 617 | 542
3 610 810 63 ez2 637
4 a2 gle €15 634 €2 627
< 1 622 624 637 g2e 815
3 E1C 830 637 £24 €22 €05 '
7 *z.8 812 827 632 £24 €az2 41
8 .0 slz 624l ela 62l €32 382
9 1.5 ElC 637 837 617 €40 213
1 17.2 e1z 627 484 F17 €44 B8
11 E3 610 &2 458 612 647 8.9
12 132 605 820 456 €15 &50) 9.0
13 059 E05 615 156 620 650 2.0
14 3ae €07 £10 156 *E15 €50 1.0
15 481 610 €03 458 ciz 647 4
16 541 620 €10 *4EG 612 650 .2
17 552 624 €32 464 €610 652 *%.1
18 SEQ 632 e3c 528 807 644 o}
19 560 652 €32 560 (% 647 o
20 ez B840 827 5€4 620 642 [s]
21 56z €27 630 €05 €15 640 Q
22 £55 €z €32 €34 €12 640 8]
23 64 620 630 €44 Q7 €14 ]
24 571 [ 654 647 €07 €3 U
25 Sed €17 830 f44 81T B32 [}
26 €z €44 €17 €30 [& §
2 627 642 €12 €3l s}
28 632 €47 €15 &27 [o]
29 624 €32 €15 *827 Q
30 £1E €3 €17 63E o]
31 i €l: 632 BEO|------~ [
Total] 3.947.1| 14,144 18,7€3| 17,992| 19,121| 19,078!5,08E.6
Mean 332 618 626 577 £17 636 162
Ac-ft| 19,730} 37,973 37,230 32,430 37,330| 27,840 3,370
Calendar year : Max Min Mean Ac-ft
The season : Max - Min - Mean - Ac-ft Z1€,200

* Discharge measurement made on this day.
** Pleld estimate made cn this day.
2 No gage-height record; discharge estimated.
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V5. St. Mary River at internatlonal boundary

(International gaging station)

Location.--Lut 4%°00110", long 113°18'50", in 3WE sec.5, T.1, R.25 W., fourth meridian,
n Alberta, on right bank @ quarter of a mile north of international boundary, E% miles
downstream from Boundary Creek, 7 miles southwest of Kimball, Alberta, and 11 miles
riortheast of Babb, Mont.

Dralnage area.--469 sq mi.

Records available.--September 1402 to September 1v53. Monthly discharge only for some
Teriods,. published in WSP 1303. Published as "near Cardston, Alberta" and "at Cooks
Ranch, Alberta" 19UZ-1% and as "near Kimball, Alberta" 1913-55.

Gage .--Water-stage recorder. Altitude of gage is 4,120 ft {(from topographic map). Prior
o Jan. 1, 1213, wire-weight gages at two sites wlthin a quarter of a mile of present
site at different datums. Jan. 1, 1913, to wet. 5, 1956, water-stage recorder at
several sites about 8 miles downstream From present site at various datums.

Average discharge.--14 years {1902-16), prior to opsration of 3t. Mary Canal, 1,003 cfs
9F,100 acre-rt per year); 43 years (1916-59), 711 cfs (514,7C0 acre-ft per year)

Extremes .--Maximum discharge durling year, 4,330 cfs June 8 (gage height, 6.95 rt); mini-
mam, 111 efs Apr. 1 (gage height, 3.67 ft).
1905-59: Maximum discharge, about 10,000 efs June 5, 13U8 (gage height, 12.756 ft,
from fleodmarks, site and datum then in use), from rating curve extended above ©,000
ofs by logarithmic plotting; minimum daily, 16 cfs Nov. 59, 1336.

Remarks .--Records good except those for pericds of ice effect, which are fair. 3ince 1917,
3T, Mary Canal has diverted water from river near Babb, Mont., to North Fork Milk River
(see p. 3u). Flow regulated by Lake Sterburne on Swiftcurrent Creek (see p. 26).

Cooperation.--This is one of a number of stations which are maintalined jointly by Canada
and the United States.

Revisions (water years).--W3FP 130dg: 1908-1Z. WSP 1508: 1802, 19808-u.

Rating tables, water year 19£8-59, except periods of ice effect (zage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar. 20 Mar. 21 to Sept. 30
3.9 210 3.8 148 5.5 1,600
4.1 305 4.0 228 6.0 2,400
4.4 490 4.5 520 7.0 4,450
5.0 945
Discharge, in cuble fe>t per swcond, vater year October 1958 to September 1959
Dy | Oct. Nuv., Dze. Jan. Fet ., Mar, Apr. May June July Aug. Sept.
1 414 327 385 270 230 165 171 1,030 2,010 | *1,850 750 565
2 *414 318 345 240 225 190 321 1,140 2,210 1,550 734 558
3 414 310 384 205 230 150 343 1,200 2,550 1,530 718 550
4 396 318 36E 210 2ud 150 355 1,220 5,010 1,520 710 513
S 584 310 345 can 200 145 36l 1,180 3,420 1,420 702 5086
B 370 310 315 225 178 *145 367 1,130 3,930 1,330 702 508
7 372 316 285 *240 175 155 308 1,080 4,280 1,270 686 565
B8 378 295 265 245 175 140 355 1,080 4,280 1,220 648 7286
9 378 295 255 235 175 160 418 1,100 4,140 1,220 818 93¢
10 378 300 270 240 185 175 *456 1,120 3,890 1,140 595 1,050
11 366 290 275 250 *180 180 423 1,100 3,530 1,130 558 1,100
1z 360 310 275 235 178 175 418 1,030 3,180 1,130 542 1,090
13 360 300 285 280 180 170 390 1,020 3,020 1,180 *542 1,040
14 380 280 295 255 175 170 378 1,030 3,020 1,260 550 381
15 360 2685 *27S 245 180 200 430 | *1,080 | ¥3,200 1,320 835 945
1s 372 255 275 175 210 535 1,270 3,240 | *1,390 506 *957
17 378 240 275 180 225 588 1,580 3,200 1,380 477 357
18 396 214 270 165 230 €02 1,300 5,120 1,380 483 892
19 408 228 245 150 235 530 2,460 2,930 1,380 470 240
2 414 265 240 185 255 580 2,520 2,820 1,320 492 798
21 427 270 255 265 185 £63 &7z 2,480 2,880 1,240 477 759
2z 42 270 280 270 160 289 5§50 2,340 2,930 1,190 470 734
23 420 275 270 289 145 278 521 2,240 2,860 1,160 483 710
24 414 275 85 z80 165 *284 550 2,190 2,710 1,150 484 €678
25 402 295 T80 270 130 315 550 2,240 2,550 1,140 513 548
28 396 295 245 s72 2,310 2,480 1,130 528 632
2 384 285 215 588 2,290 2,480 1,100 528 832
c 372 320 210 558 | *2,240 2,330 1,080 *542 602
29 354 345 2285 *E86 2,110 2,090 981 550 €78
30 344 370 230 954 2,010 1,840 *872 580 *702
31 *338 (-~ -- 24?2 -------| 1,350 |------- 788 580 |- ------
Totall 11,950 8,860 8,499 7, 14,452 | 50,620| 90,110 | 33,549 | 17,653 | 22,345
Mean 388 295 274 482 1,633 5,004 1,244 589 762
Ae-rt| 23,710| 17,5704 15,880 | 15,290 9,830 | 13,230 | 28,670(100,400 (178,700 | 76,460 | 35,010 | 42,310
Calenaar y=ar 1958: Max 3,180 Min 50 Mean 577 Ac-ft 417,500
Water year 1953-59: Max 4,280 Min 140 Mean 775 Ac-ft 561,100

* Discharge measurement made cn this day.
Note.--Stage-discharge relation affected by ilce Nov. 15-20, Nov. 23 to Dec. 1, Dec. 5-17,
Jan, 1 to Mar, 20,

ro

3—

o
=]



RED RIVER OF THE NORTH BASIN 33
300. Otter Tail River near Detroit Lakes, Minn.

Location.--46°50', long 95°42', in sec.23, T.139 N., R.40 W., on right bank 10 ft upstream
rom highway bridge, 5 miles downstream from Height of Land Lake, and 7% miles east of
city of Detroit Lakes.

Drainage area.--270 sq mi.
Records avallable,--March 1937 to September 1959,

Gage.--Water-stage recorder and concrete control. Datum of gage i1s 1,409.49 ft above mean
sea level, datum of 1329.

Average discharge.--22 years, £2.5 cfs (32,010 acre-ft per year).

Extremes.--Maximum discharge during year, 136 cfs June 11 (gage height, 3.99 ft); maximum
age helght, 5.23 ft Jan. 256 (backwater from ice); minimum discharge, 1.3 cfs Mar. 21
gage height, 2.64 rt).

1937-59: Maximum discharge, 371 cfs June 26, 1943 (gage height, 4.78 rt, from graph
based on partial record): mazimum gage height, 6.96 ft Jan. 27, 1950 (backwater from
ice): minimum daily discharge, 0.1 cfs Mar. 23, 1950.

Remarks.--Records good except those for period of ice erfect, which are fair., Flow partly
regulated by dams of Minnesota Department of Conservation on several lakes shove station.

Revisions (water years).--WSP 1208: 1944(M).

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cublic feet per second)

2.7 2.4 3.3 z8
2.9 7.6 3.5 50
3.1 16 1.0 138

Discharge, in cubic feet per second, water year October 1958 to September 1958

Day oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 16 15 56 57] 3 23 21 34 83 96 94 87
2 16 15 59 57 35 2 *32 34 80 94 94 83
3 1€ 15 60 56 34 23 2 35 83 2 94 80
4 15 16 *62 55 33 23 43 43 78 90 101 80
5 15 *19 63 55 *32 o4 42 48 80 92 97 78
5 15 18 64 54 31 2 49 43 80 90 108 74
7 15 19 64 54 31 24 53 48 76 a8 105 74
8 *15 13 66 *54 30 2 80 46 NES *¥112 96 73
2 17 19 66 53 29 2 40 48 2 112 80 64
1o 17 19 86 52 28 25 35 50 96 112 83 42
11 17 19 66 52 28 *25 2 48 115 11z 81 45
1z 18 19 &7 51 28 2 45 43 125 112 83 49
13 19 19 87 51 27 26 50 45 119 112 85 50
14 19 19 67 50 26 26 52 43 112 112 8l 52
15 19 2 67 50 28 2 53 48 108 115 74 52
16 18 23 87 49 25 27 *53 43 106 115 69 52
17 18 2 67 48 2 26 55 48 108 115 69 52
18 18 2 67 47 25 28 3 48 108 115 64 52
19 18 28 66 47 2 2z 53 *43 1log 114 63 48
20 17 30 66 46 24 5.3 52 50 10€ 114 *61 48
21 16 32 65 46 2 8.6 49 58 110 115 60 48
22 18 34 65 45 ° 17 43 58 110 115 60 48
23 15 36 65 44 24 16 40 58 108 112 60 *49
24 15 38 €4 44 o4 8.3 39 58 108 108 58 50
25 15 40 63 43 25 5.0 39 58 108 105 6 52
26 1e 44 (<44 2 3 3.E 39 68 10€ 105 101 2
27 16 47 61 41 23 3.6 39 &6 108 108 97 48
28 16 50 80 40 23 5.0 36 71 105 105 ¥ 48
29 16 2 60 29 7.9 35 75 101 103 88 43
30 15 54 59 38|~ 9.0 3€ 76 97 101 87 33
31 14)----"= 58 37| 9,0[------- 85 [----=~-- 97 87 |------
Total] 508 830 1,975] 1,497 766| 566.3| 1,320| 1,639| 2,998| 3,286 | 2,578 | 1,708
Mean 16.4 27.7 83.7 48,3 27.4 18.3 44,0 2.9 99,9 106 83.2 56.9
Ac-ft] 1,010 1,650 3.920( 2,970 1,520 1,120 2,620 3,250 5,950 6,520 5,110 35,330
Calendar y=ar 1958: Max 67 Min 14 Mean 39.2 Ac-ft 28,390
Water year 1958-59: Max 125 Min 3.6 Mean 53.9 Ac-ft 39,020

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Mar. 15 {no gage-helght record Dec. 12
to Jan. 7; discharge estimated on basis of weather records and engineers' notes).
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405, Pelican River near Fergus Falls, Minn,

Location.--Lat 46°20110", long 96°07'00", in NEL sec.17, T.133 N., R.43 W., on right bank
90 It downstream from bridge on U. S, Highway 52, 3 mlles northwest of Fergus Falls and
74 miles upstream from mcuth,

Drainage area.--482 sq mi.
Records_available,.--June 1909 to December 1912, July 1942 to September 1959,

Gage.--Water-stage recorder. Datum of gage is 1,179.98 ft above mean sea level, datum of
929 (levels by Minnesota Highway Department) June 19, 1909, to Dec. 31, 1912, staff
gage at site 1 mile downstream at different datum. July 1, 1942, to Nov. 6, 1955, staff
gage at present site and datum.

Average discharge.--19 years (1910-12, 1942-59) 69.4 cfs (50,240 acre-ft per year).

Extremes.--Maximum discharge during year, 164 cfs May 31 (gage height, 2.50 ft, from graph
ased on gage readings); maximum gage height, 5.55 f't Mar. 6 (backwater from ice); mini-
mum discharge, 25 cfs Feb, 6-12,
1909-12, 1942-59: Maximum discharge observed, 756 cfs Mar. 29, 1943 (gage helght,
5,53 ft); maximum gage height observed, 5.60 ft Mar. 28, 1950 (backwater from ice); no
flow for many days in 1946, 1949-50.

Remarks.--Records fair. Flow affected by storage in lakes above statlon.
Revisions.--WSP 955: Drainage area.

Discharge, in cubic feet per second, water year October 1958 to September 1959

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

1 51 33 51 33 26 35 152 56 159 23 63 67
2 48 32 51 32 26 37 *136 56 146 118 61 68

3 47 32 *51 31 26 38 121 €60 146 111 58 68

4 44 32 50 31 *26 40 100 91 135 105 58 68

S 43 *36 48 30 26 42 89 105 139 100 87 66

8 42 37 47 30 25 47 84 108 135 95 57 64

7 41 38 45 30 26 54 84 108 130 92 56 83

8 *40 37 43 *30 25 61 81 105 125 *94 87 61
9 36 38 41 30 25 €9 80 98 120 94 €0 58
10 51 36 40 29 25 74 77 92 113 95 62 55
11 49 35 39 29 25 *78 74 90 113 92 63 53
1z 48 35 39 29 25 81 73 30 116 89 63 52
13 44 34 38 29 26 83 71 89 113 85 £6 50
14 42 34 38 29 26 85 69 90 108 84 66 50
15 42 34 37 28 27 85 68 91 113 88 66 50
16 42 39 37 28 27 84 *68 92 113 88 62 49
17 40 45 36 28 27 82 71 92 121 83 61 48
18 40 66 36 28 28 81 71 92 121 8e 57 48
19 38 75 36 27 28 82 71 *34 125 85 *53 48
20 38 92 35 27 28 84 69 100 128 84 50 51
21 37 97 35 27 29 85 69 108 133 81 50 53
22 36 85 35 27 29 86 €8 113 137 81 50 58
23 37 72 35 27 29 86 68 111 135 80 47 *60
24 37 68 34 26 30 87 67 106 133 78 47 60
25 36 65 34 26 30 90 €8 108 130 77 48 €3
26 36 63 34 92 68 121 144 74 49 67
27 36 61 34 25 67 144 150 74 46 £9
28 35 s8 33 107 63 155 139 *71 50 67
29 34 55 33 123 60 153 132 68 53 66
30 33 52 33 132 58 155 126 67 61 64
31 33[------- 33 140{-----=- 160{------- 64 66|----—--
Total] 1,256 1,518 1,211 877 765 2,445 2,366 3,234 3,870 2,714 1,763 1,764
Mean 40.5 50.5 39.1 28.3 27.3 78.9 . 104 129 87.5 56.9 58.8
Ac-ft| 2,490 3,010 2,400 1,740 1,520 4,850 4,690 6,410 7,680 5,380 3,500 3,500

Calendar year 1958: Max 125 Min 32 Mean 57.9 Ac-ft 41,920
Water year 1958-59: Max 160 Min 25 Mean 65,2 Ac-ft 47,170

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov, 18-21, Nov, 23 to Apr. 3 (no gage-helght rec~
ord Feb., 6-9, 11, 14, 18, 20-23, Feb. 28 to Mar. 3; discharge estimated on basis of weather records,
engineers' notes and records for other stations on nearby streamsl Computed from once-daily outside
staff-gage readings May 22 to June 16, Sept. 11-22.
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470, Otter Tail River below Crwell Dam, near Fergus Falls. Minn.

Tocation.~-Lat 46°18'358", long 96°11'05", in NE: sec.34, T.132 N., R.44 W., on left bank
0.7 mile downstream from Orwell Dam, £.1 miles downstream from Dayton Hollow Dam,
8 miles southwest of Fergus Falls, and 11.1 miles downstream from Pelican River.

Drainage area.--1,830 sq ml, approximately.

Records avallable,--Cctober 19230 to Jeptember 1959, FPrior to October 1352, published as
Ttter Tail River below Pelican River, near Fergns Falle., Monthly iischarge only for
some pericds, publishzd in WSE 13u3.

Gage .--Water-stage recorder. Datum of gage is 1,02%.65 It above mean sea level, adjust-
ment of 1912 [levels by Corps of Englneers). oOct, 11, 1930, to Nov, 17, 1233, at same
site at datum £.C0 ft higher; Wov. 13, 1923, to Mar. 21, 1953, at site 6.1 mlles up-
stream at datum 40,30 £t higher,

Average discharge.--29 years, 249 cfs (180,200 acre-rt per year),

Extremes.--Maximum discharge during year, £12 ofs June & (gage helght. 3.32 ft); maximum
age height, 3,66 £t Nov. 3C (backwater from lce); minimum discharge, €5 cfs Sept. 28
gage height, 2.24 ft),

1930-59: Maximum discharge, 1,710 cfs June 17, 1353 (gage height, 5,80 ft, back-
water from aquatic vegetation); minimum, 1.0 cfs May 2, 1934, Sept. 30, 1335; minimum
daily, 1.6 cfs Feb, 7, 1937,

Eemarks.--Records good. Flow regulated by urwell Reservoir (capacity, 28,400 acre-ft)
beginning Mar. °1, 1953, and by powerplants upstream,

Revislons (water years).--WSP 785: 1334(M), WSP 1208: 1947(M). W3P 1308: 1931(M).

Rating table, water year 1958-59, except period of ice
effect (gage height, in feet and discharge, in cuble
feet per second

2.3 36
2.5 158
3.0 420
4,0 1,040
Discharge. in cubic feet per second, water year October 1958 tu September 1959
Day oct, Nuv. Dec. Jan, Fel, Mar, Apr, May Jurnie July Aug. { Sept
1 213 147 132! 219 213 250 426 250 45€ 552 371‘ 198
2 193 147 131! Cl3 c19 250 426 255 480 552 18] 203
3 193 147 *131 219 213 250 432 255 43872 546 276 203
4 198 147 139 213 *213 280 42€ 265 52 552 376‘ 203
£ 198 *150 131 213 oz 250 426 %40 558 546 271‘ 203
o 18T 150 131 229 229 250 420 379 538 540 219 | 203
7 147 150 131 +286 229 050 414 374 588 480 198 208
8 *108 150 135 291 234 255 302 352 594 510 203 208
9 131 150 131 276 234 2€S 297 340 534 *540 203 213
1y 147 150 135! 281 234 291 312 340 594 522 203 213
11 1435 150 135 281 234 *307 318 34€ 594 504 150 213
12 143 180 131 2e5! 23 307 318 346 508 504 180 219
13 143 180 131 T39 234 297 518 334 527 103 18% 219
14 162 130 18 239 234 300 307 340 522 391 185 224
1s 17¢€ 1s0 139 23 239 307 °g1 340 408 391 185 194
1e 155‘ 1s8 150 245 39 07 °86 340 414 391 190 150
17 147 180 147 23 233 297 250 32 438 591 190 131
18 147 219 147 239 239 297 £Z0 291 504 297 190 131
19 143 o9 150 239 234 291 PES *281 516 405 *190 131
o 138 213 pAS:] 034 234 23e 297 271 5le 108 190 131
1 128 185 158 234 o3 281 534 £55 516 408 190 131
o2 12g 1és 158 229 239 28 29 85 510 297 194 *131
2 1C8 185 167 234 245 °71 24 71 510 403 194 131
24 1zg 130 172 234 2485 271 02 297 504 337 194 131
o5 18 b180 190 234 239 281 281 307 504 385 1956 1c8
28 128|  b160 190 2354 045 286 28 504 35| o3 124
27 128 bl150 190 223 £is 291 340, 203 113
28 154 194 297 281 203 147
29 158 203 318 *281 203 150
30 147 213 3€3 281! 203 150
31 147 713 444 2761 203 |------
T 1 T
Tctall 4,747 4,731 7,405’ 5,539 8,383 , 15,370 | 13,357 6,459 | 5,164
Mean 155 155 233 254 289 321 £1¢ 171 | 3
Ac-fY| 9,410 9,500 14,€SOI £,970] 17,7€0] 19,100 30,550 26,49ul 1c
Calendar year 195¢: Ma . 522 Min 100 Mzan 243 A_~-ft 17,al0
Woter year 1958-59: Ma< 594 Min 1C4 Mzan 267 Ac-ft 19,290

* Discharge measurement made on this day.
b Stage~dlscharge relaticn affected by ice,
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500. Bols de Sioux River near White Rock, S. Dak.

Location.--Lat 45°51145", long 96°34125", in SWiSwi sec.27, T.128 N., R.47 W., on left
bank 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.

Drainage area.--1,160 sq ml, approximately,

Records available.-~October 1941 to September 1959.

Gage.--Water-stage recorder. Datum of gage is 959.89 ft above mean sea level, adJustment
of 1912 (levels by Corps of Engineers), Prior to Jan. 14, 1943, staff gage at same
site and datum.

Average discharge.--18 years, 77.6 cfs (56,180 acre-ft per year).

Extremes.--Maximum discharge during year, 43 cfs July 5 (gage height, 4.05 ft); maximum
gage helght observed, 5.82 ft Mar. 13 (backwater from ice); no flow for many days.

1941-59: Maximum discharge, 1,410 cfs June 3, 1952 (gage height, 10.36 ft); no flow
at times in most years.

Remarks.--Records fair. Flow regulated by Lake Traverse-Bols de Sioux Flood Contrel and
ater Conservation project (available capaclty for flood control, 137,000 acre-ft).

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day| Oct. Nov. Dec. Jan, PFeb., Mar. Apr. May June July Aug, Sept.
1 0.7 0 *0,6 0.5 14 4.4 0.1 o]
2 5 [ 5| T 11 3.6 al o
3 5 (* o 4 .6 7.2 3.6 2 o
4 4 (*) o .4 .6 6.2 8.7 .6 o
5 .3 (*) o 3 .7 5.8| 34 4 [
5 .2 .5 .3 1.0 4.8 37 1.0 0
7 .2 1.0 .3 .8 4.0 6.2 .3 o]
8 *.2 (*) 1.5 .3 1.0 3.2 4.4 Q ]
9 .2 1.8 .3 1.1 3.0 *®2. 4 [ [
10 .1 *1.8 .3 1.7 3.0 2.4 o o]
11 .1 1.8 .3 1.9 3.0 2.2 o] 0
12 .1 1.8 .3 2.2 3.0 1.9 o] 0
13 .1 1.8 .3 1,5 3.0 1.3 ] o
14 .1 1.7 .3 1.1 2,6 .6 o] [o]
15 o 1.7 *.3 .8 2.2 .5 o o
16 2] 1.8 4 1.0 2,2 .3 [o] o]
17 o 1.8 .6 .8 2.2 .4 ] o
18 o 1.9 1.3 1.0 2.2 4 o [}
19 0 2.0 1.5 1.0 3.0 .5 0 0
20 o] 2.1 1.5 *1.0 3.0 .2 o] 0
21 o 2.2 1.3 1.1 2.6 .2 0 2]
22 4] 2.3 1.0 1.0 2.4 .1 o] o
23 [ 2.4 .8 1.1 2,2 I 0 o
24 o 2.4 .7 2.4 2.2 .1 o [}
25 o 2.4 .8 1.3 2.2 .1 o L1
26 4] 2.3 .6 1.9 2.2 .1 o o]
27 [ 2,2 .5 1.9 3.2 .1 [¢] [
28 0 1.8 N 1.9 9.7 .1 o] 0
29 ] - 1.4 .6 2.4 8.7 .1 ] 0
30 [ R N N N ettt 1.1 .6 1.9 8.7 .1 o] o
31 [ R T et L9 1.2|------- .1 0 |-------
Totall 3.8 [} o o] o 46.4 18.1 44,9 | 130.7 116.2 2,7
Mean 0.12 0 o o] 0 1.50 0.60 1.45 4.36 3.75 0,09 | 0.003
Ac-ft] 7.5 0 [ 4] ¢} 92 36 89 259 230 5.4
Calendar year 1958: Max 410 Min © Mean 28.7 Ac-ft 20,770
Water year 1958-59: Max 37 Min o Mean 0,99 Ac-Tt 719

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Nov. 18 to Apr. 15 (no gage-height record Dec, 21
to Jan. 6, Mar. 6-9, 11, 12; discharge .stimated on basis of weather records and observer's notes).
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515, Red River of the North at Wahpeton, N. Dak.

Locatlon.--Lat 46°15155", long 96°35'50", in NE} sec.8, T.132 N., R.47 W., on left bank
in Wahpeton, 800 ft downstream from confluence of Bols de Sioux and Ofter Tall Rivers
and at mile 548.6.

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

Records avallable.-- gril 1942 to September 1959. Q@age-height records collected in this
vicInity sInce 1916 are contained in reports of U. S. Weather Bureau.

Gage.--Water-stage recorder and concrete and wooden dam, Datum of gage is 943 ft above
mean sea level, datum of 1929, Prior to Aug. 6, 1943, U. S. Weather Bureau staff gage
800 rt upstream, converted to present datum. Aug. 6, 1943, to Oct. 27, 1950, chain
gage at present site and datum.

Average discharge.--16 years (1943-59), 514 cfs (372,100 acre-ft per year).

Extremes.--Maxlmum discharge during year, 1,050 cfs May 27 (gage height, 6.17 ft); mini-
mum, 33 cfs Nov. 19 (gage height, 2.80 tt
1942-59: Maximum discharge, 7,130 cfs Apr 12 1952 (gage height, 14.99 ft); mini-
mum, 15 cfs Nov. 12, 1956 {gage helght 2.47
Maximum stage known, 17.0 ft in spring of 1897

Remarks.-~Records good except those for period of ice effect, which are fair. Flow regu-
Tated by Orwell Reservoir (capacity, 28,400 acre-ft), Lake Traverse (capacity, 137,000
acre-f't, available for flood control), rnumerous other controlled lakes and ponds, and
several powerplants.

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 2 to May 27)

3.1 76
3.5 158
4.0 296
5.0 638
6.0 1,040
Discharge, in cublic feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr., May June July Aug. Sept.
1 213) 132 240 240 260 240|  *530 284 608 186 281 197
2 210 130 180 230 260 240 504 284 666 754 281 194
3 184 130 *180 240 250 *#240 490 296 625 701 296 200
4 *176 132 170 260 240 220 480 302 566 866 305 207
5 184 *144 180 260 250 240 473 339 573 723 302 197
[ 179 144 150 260 250 240 480 380 584 770 311 194
7 171 146 1580 270 270 230 456 446 587 754 258 200
8 139 139 150 300 270 260 456 446 §76 701 205 200
9 121 141 150 310 270 260 *¥371 436 598 632 200 184
10 118 144 150 300 260 260 339 419 584 617 197 205
11 134 136 150 290 250 *270 355 409 594 591 200 207
12 136 141 150 290 260 280 358 396 573 558 184 205
13 132 139 150 280 250 290 358 412 522 540 *184 205
14 130 138 160 250 260 300 348 416 602 483 181 202
15 151 141 160 220 240 310 329 416 558 453 179 202
1s 171 148 160 220 230 320 326 409 466 436 179 *192
17 161 156 170 250 220 330 326 409 422 425 179 153
18 139 121 170 260 210 *340 281 393 446 419 181 119
19 134 91 170 250 220 350 2869 358 470 436 *179 119
20 134 258 170 260 240 360 290 332 512 429 176 119
21 127 308 180 340 320 332 512 422
22 10 227 180 320 364 317 512 *412
23 112 179 180 330 368 302 *508 408
24 Ilo0 93 180 360 368 314 508 409
25 108 127 180 360 345 317 508 409
26 112 136 180 360 332 736 403
27 112 140 180 *360 323 *1,020 396
28 112 250 180 380 302 782 355
29 127 250 *180 400 *293 551 302
30 146 240 200 450 289 459 278
31 132~ ---—-- 240 540|------- 487|-- 275
Total] 4,423 4,799 5,350 9,780¢ 11,103{ 13,199| 18, 920 15,944
Mean 143 160 173 26 315 370 426 64 514
Ac-ft| 8,770 9,520| 10,610{ 15,970| 13,610| 19,400( 22,020| 26,180| 33, 560 31,620
Calendar year 1958: Max 858 Min 91 Mean 282 Ac-ft 204,400
Water year 1958-59: Max 1,020 Min 91 Mean 296 Ac-ft 214,100

* Discharge measurement made on this day.

Note,--Stage-discharge relation affected by ice Nov, 27 to Apr. 1 (no gage-height record Dec. 14-
28, Feb., 16, 17; discharge estimated on basis of recorded range in stage, 2 discharge measurements,
weather records, and records for statlon at Fargo.

578807 O - 61 - 4
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517. Wild Rice River near Cayuga, N. Dak.

Location.--Lat 46°07'30", long 97°21'40", on line between secs. 29 and 30 T.131 N.,
R.53 W., on left bank 20 ft downstream from county highway bridge, 13 miles downstream
from unnamed tributary, 23 miles downstream from Crooked Creek, and 32 miles north-
east of Cayuga.

Records avallable.--May 1956 to September 1959.

Gage .-~Water-stage recorder. Datum of gage is 1,095.64 ft above mean sea level, datum of
929 (levels by Bureau of Reclamation). Prior to Oct. 9, 1957, wire-weight gage at
site three-quarters of a mile upstream at different datum.

Extremes.--Maximum discharge during year, 54 cfs June 12 (gage height, 3.51 ft); no flow
most of year.
1956-59: Maximum discharge, about 150 cfs Apr. 19, June 23, 1957; maximum gage
height, 6.07 ft Apr. 19, 1957, site and datum then in use (backwater from beaver dams);
no flow at times each year.

Remarks.--Records fair. Some regulation by Fish and Wildlife Service wildfowl refuges,
of which Lake Tewauken is the largest. Some small diversions for irrigation.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 o 1.5
2 ) 0 -8
3 * * 0 .
4 ) [¢] .2
5 (*) (*) 0 -2
6 o] .1
7 o o]
8 Q .1
9 (*) [o] [¢]
10 (*) 0 0
11 (*) 2.7 o (*)
12 29 o
13 5.4 0
14 3.0 [}
15 2.0 .2
16 1.2 .1 (*)
17 .8 .1
18 .4 .1
19 (*) -2 .1 (*)
20 .2 o
21 .2 Q
22 .2 *Q
23 **,1 [}
24 2 [+
25 (*) 1 o
26 4 [
27 (*) (*) 1.0 o
28 (*) 2.8 o
29 (*) - (*) 3.0 0
I Jo N e T N et el 1.7 o
-5 R N R e T T R [ [ R
Total (o} Q o] o] (o] [o] [} (o] 54,6 3.8
Mean o o] (o] o Q o] o] o 1.82 0.12 o] [¢]
Ac-ft| [} (o] [¢] Qo o o o lo8 7.1
Calendar year 1958: Max 131 Min © Mean 12.8 Ac-ft 9,220
Water year 1958-59: Max 29 Min o Mean 0.16 Ac-ft 115

* Observation of no flow made on this day.
**% Field estimate made on this day.
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53C. Wild Rice River near Abercrumbie, N. Dak.

Location, --7at 1F°28105", long 98°47100", in NEINEL ¢
Fank 420 £t upstresm from bridge on former U. 3. H
upstream from rubble masoury dam which serves as o
crombie, and 7 miles downstream from Antelope Cree

.30, T.135 N., R.49 w., on rignt
1ghway €1, three-juarters of a mile
introl, »i miles northwest of Ater-
k

Draingge area.--2,170 sq mi, approximstely, of which abont 520 sg mi is probably noncon-
Tributing

Records availlable.--April 1928 to Septembepr 1950,

Gage.--Water-stags recorder and masonry control. Datum of gage 1s 907,44 Ut above mean
sea level, datum of 1985, Prlnr tu Der, 7, 1333, chain gage at site 420 £t downstream
at datum @ .0 £t lower. Deec. 7, , to Nov. 24, 1952, staftf gage at site three-
gquarters of a mile Auwnetreanm at prncom dctim.

Average lischarge.--22 years (1922-23, 1236-37, 19256-£9), A5.6 o3 (47,400 acre-7t per
year); median of yearly mzan discharges, 32 ofs (07,500 acre-ft per year).

Extremes.--Maximum discharge during year, 22Z ofs Tune 17 (gage haight, 0.94 rt). no flow
at times.

1932-59: Mayimum discharge, £,5C0 fs Apr, 2, 1243 (guge height, S1.00 £t, from
floodmark), from rating curve extended above 2,100 erfs; no flow for zume periods in
marly years.

Flood in spring of 1897 reach-d a atage of 27.5 ft, present site and datum, from
floodmark point=d out by loecal reslients.

Remarks.--Recorda fair, Some regulation by Fish snd Wildlife Service wildfowl refuges, of
which Lake Tewauken 1s the largest. Soms esmall diversions for irrigation.

Revisicng (water years).--WaF 13&88: 1935, 1941(M).

Rating table, water year 1354-S3 (gage helght, in feet, and iischarge,
in cubic feet per second)
(Shifting-control method used Mar, 3 tu Apr. 13)

0.9 " 1, 2€
1. .1 2. a5
1.1 1.1 2, 5E
1.2 z.1 2, 135
1.2 <. 3. 293
1.5 13
Disrharge 11 tubiz feet per second, water year O t_ber 1358 t. Septemter 1829
Day Ozt N.v. ! Dec., Jan, Fel . Mar. Apr. May I June July Aug,. I Sept.
T T
1 | o 16 5.1! 13 11
2 a 17 2.9 13 2.9
3 (*) *0 23 z.0 2 7.5 ‘
P 1 20 1.3 10 7.5 i
5 ! (%) (*) 3| 14 1.4 8.5 5.5
& | | | 21 1.4 8.2 5.5
7o | | .2 IR 1.€ 7.8 5.8
8 i | .6 PO 1.4 £.5 a.z' ,
9 ' X A o, 1.0 5.8 9.6, ,
10 i 4 8,5 1.0 5.2 8.€ i
I ! |
11 ' .8 2.3 £ 35 7.2 ‘
12 . 1.4 5.3 .3 25 5.4 ()
1= [ N )18 1 4.4 |
14 ! i3 F .5 15 5.8
15 a.2 e 3.3 27 ! 5.5
!
16 2.3 4.3 03 1.7 |
17 RS I =5 3.2 (*1
1y o.F =0 7T .9 i
19 0.4 <.z aa 2.4 (*)
20 A 1.7 31 .0
|
21 1.8 5.9 2% 1.5 I
22 | l.e £.8 17 x A
23 | 1.1 4| »13 4 l
2| .1 0.3 11 LA !
| 2.0 14 5.2 £ \
26 3.1 N 13 .1
27 2.9 *3.1 17 L1
28 (*) o4 I.d 1% 1
29 (*) 22 EN u \
30 - 2.5 3.8 o 5
o N -- 5.5 |- [ o
Total ) ] o o €7, 2u0.9 an.3 | €97.2 | 105.4 ol 0
Mean o o n g £.70 2.33 23,2 4.05 ol o
Ac~ft o [ ] 0 394 180 | 1,380 2449 o o
Sy il
Calendar year 1958: Ma< 0C49 Min ELE Ac-ft 19,250
Water year 1958-58: Max 1A1 Min 4,05 Ac-ft 2,942

Peak discharge (base, 300 ~fs).--No peak above base.

* Discharge measurement or observation of no flow made cn this day.
** Fleld estimate made on this day.
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540. Red River of the North at Fargo, N. Dak.

Location.--Lat 16°50150", long 96°46'50", in SE+3E§ sec.18, T.139 N., R.48 W., in down-
stream end of hollow pier of bridge on Interstate Highway 94 in Fargo near south city
limits, 27 miles upstream from Sheyenne Rlver, and at mile 45.5. Prior to Apr. 13,
1959, at site 3 miles downstream.

Drainage area.--6,800 sq mi, approximately.

Records avallable.--May 1901 to Septemper 1353. Published as "at Moorhead, Minn." 1301.

jage . --Water-stage recorder and coucrete control. Datum of gage is 867.4 ft above mean
sea level, datum of 1929. Prior to Sept. 1, 1914, staff gage at site 31 miles down-
stream at datum 6.85 ft lower. 3ept. 1, 1914, to July 31, 1928, staff gage at site
3 miles downstream at datum 3.70 ft higher. Aug. 1, 1928, to Apr. 12, 1959, staff
gage at site 3 miles downstream at present datum.

Average discharge (unadjusted).--58 years, 48& cfs (353,300 acre-ft per year); median of
yéarly mean discharges, 410 cfs (287,000 acre-rt per year).

Extremes.--Maximum discharge during year, 1,250 cfs July 8 (gage height, 10.42 ft); mini-
mum, 96 cfs Sept. 30 (gage helght, 8.04 rt); minimum gage height, 7.88 It Dec. 15-17.
1301-59: Maximum discharge, 16,300 cfs Apr. 15, 1€, 1952; maximum gage helght,

28.79 ft Apr. 16, 1952; no flow for many days in each year during perlod 1932-41.
Maximum stage known, 4u.l ft Apr. 7, 1897, site and datum in use prior to 1914.

Remarks.--Records fair prior to Apr. 13 and good thereafter. Flow regulated by Orwell
Reservoir (capacity, 28,400 acre-ft), Lake Traverse (capacity, 137,000 acre-ft, avail-
able for flood control), other controlled lakes and ponds, and several powerplants.
Zome small diversions for munieipal supply. Figures of daily discharge do not include
diversion uf city of Fargo. Records of chemical analyses and water temperatures for
the water year 1959 are given in W3P 164Z1.

Revisions (water years).--W3P 1388: 18u2-5, 1913, 1917-20(M), 1935(M), 1938-39(M), 1943.

Rating tables, water year 1958-59 (gage height, in feet, and discharge,
in cubic feet per second
(Shifting-control method used Aug. € to Sept. 30)

Oct. 1 to Apr. 12 Apr. 13 to Sept. 30
7.3 117 9.0 555 7.8 92 9.5 708
8.0 140 9.5 862 8.0 137 10.0 988
8.5 304 8.5 277 10.5 1,310
9.0 470
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| oOct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 184 117 172 199 251 255 526 288 528 751 294 192
2 178 126 184 203 251 258 538 280 514 816 284 189
3 184 135 196 196 243 265 572 294 594 822 280 203
4 *184 *138 *203 193 251 *254 578 305 668 | 1,020 284 203
S 178 140 184 190 236 265 640 327 €73 259 z88 197
[ 172 145 161 196 236 258 696 319 €33 805 294 197
7 166 150 150 209 243 265 €96 334 €18 773 284 208
8 166 150 140 222 240 269 572 357 €28 1,070 277 206
9 172 153 135 2zz 236 273 509 416 €73 1,150 251 194
10 178 156 135 258 243 281 *454 445 €83 947 203 194
11 166 150 135 270 243 288 443 436 971 778 184 189
12 150 145 135 281 236 *281 330 412 855 €93 178 184
13 135 156 135 296 229 288 345 396 762 £33 184 200
14 135 145 133 296 236 296 349 388 708 589 178 197
15 131 145 131 296 244 320 345 380 643 594 168 200
1€ 131 156 131 281 251 343 338 388 663 555 176 200
17 131 166 131 258 243 388 32 396 762 488 168 *197
18 131 166 140 250 243 384 308 396 969 462 171 194
19 140 166 145 243 258 408 298 396 1,000 441 *171 166
20 145 156 150 243 222 433 277 384 907 428 171 137
21 145 140 156 258 23€ 433 255 368 778 *428 168 112
2 140 150 16l 261 240 444 255 349 €88 428 174 114
23 135 220 172 258 243 454 274 330 €38 420 181 116
24 131 243 172 251 251 465 312 323 *603 412 181 119
25 131 7% 175 250 251 465 330 312 579 400 236 121
26 128 117 178 243 *236 *448 342 449 560 396 271 11€
27 126 12 181 258 251 476 327 579 574 396 230 102
28 126 135 184 258 251 498 312 730 574 392 197 101
29 126 150 187 *258 - 505 312 *971 579 396 192 99
30 122 161 *193 251 | ------ 509 *305 861 €08 372 189 96
31 117} - - 19€ 251 |- 521 |--- 653 | . . 327 189 ..
Total] 4,584 4,575 4,981 7,599 €,794] 11,290 2,225 13,262 | 20,623 | 19,141 6,696 4,944
Mean 148 152 181 24! 243 364 408 428 €87 617 216 165
Ac-ftf 9,090 9,070 9,880 | 15,070| 13,480 22,390 | 24,250 | 26,300 | 40,910 | 37,970 13,280 9,810
(T) 451 401 433 445 397 422 442 534 515 580 610 520

AdJusted for diversion

Mean' 155[ 159 168 252 250 571 115 436 696 627 26 174
Ac~-f't| 9,540 9,470 | 10,310 | 15,520 13,870 22,820 | 24,690 | 26,840 41,240 38,560 | 13,890 | 10,330
Observed AdJusted

Calendar year 1958:|Max 2,240 Min 117 Mean 355 Ac-ft 257,000 Mean 362 Ac-ft 262,400
Water year 1958-59: |Max 1,150 iin 96 Mean 320 Ac-ft 231,500 |Mean 328 Ac-ft 237.300

* Discharge measurement made on this day.
t Diversion, in acre-feet, by ecity of Fargo.
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545. Sheyenne River above Harvey, N. Dak.

Location.--Lat 47°42'10", long 99°56'55", in SWiSE% sec.24, T.149 N., R.73 W., on right
2] Just downstream from county road, 2 miles upstream from unnamed tributary and
4% miles south of Harvey.

Drainage area.--428 sq mi.
Records available.--September 1955 to September 1959.

Gageéés-;Water-stage recorder. Datum of gage is 1,547.30 ft above mean sea level, datum of

Extremes.--Maximum discharge during year, 15 c¢fs Mar. 28 (gage helght, 5.70 ft, backwater
Trom ice); maximum gage height, 6.93 £t Mar. 7 (backwater from ice); no flow at times.
1955-59; Maximum discharge, 224 cfs Apr. 11, 1956 (gage height, 8.92 ft); maximum
gage height recorded, 9.3 ft (affected by ice) sometime during period Apr. 1-9, 1956;
no flow at times each year.

Remarks .--Records fair.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day | oOct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 0.8 1.2 0.4 0 5.6 2.6 2.1 1.5 9

2 s 1.1 4 .2 5.2 2.4 1.9 1.7 [
3 .8 1.1 =8 1.0 *4.9 3.1 1.7 1.0 0

4 .9 1.1 .6 2.5 4.5 3.5 1.5 .9 [}

5 .8 1.1 4 3.0 4.0 5.6 1.3 1.0 0
6 .8 1.1 .2 7.5 3.5 8.5 1.2 .7 0

7 .8 1.3 .2 8.0 *2.5 4.8 1.0 .5 [}
8 .9 2.0 .1 7.5 1.9 3.3 .9 .5 0
9 1.1 2.6 .1 7.5 1.9 2.2 .8 .5 o
10 1.0 2.9 [ 7.5 1.9 2.9 T .5 0
11 1.0 2,0 o 7.5 2.0 6.2 .7 4 0
12 1.0 1.7 [} 7.5 2.0 5.2 .6 4 )
13 1.0 1.7 o *7.2 1.9 2.9 .5 *4 [
12 .9 1.6 o *7,5 2,0 3.0 4 5 (*) 0
15 9 ie o (%) 9.5 2.0 2.1 Exy 5 0
16 .9 2.0 0 7.5 2.4 1.1 4 4 0
17 .9 2.2 [ (*) *8,5 3.0 .7 .6 .3 [
18 .9 2.5 o 8.5 3.3 1.5 .6 .3 [+)
19 1.0 2,5 [} 8.0 2,7 1.5 .6 .2 .1
20 1.0 2.5 <] 7.0 2.6 1.5 .7 .2 .1
21 1.0 *2.2 [¢] *6.0 2.6 1.9 1.1 .1 .1
22 1.4 1.5 [+] 5.5 *2.6 1.8 1,1 .2 *2
23 1.7 1.0 o *5.0 2.6 1.2 1,1 .2 4
24 1.5 .8 o 7.0 3.2 .9 1.2 .1 4
25 1.3 .8 o *8.5 2.8 7 1.2 .1 .6
26 1.1 6] o] 9.0 2.9 6 *1.0 Q .8
27 *#1.1 6 o *10 3.1 1T 2.7 [ 7
28 *1.2 .6 o} 8.5 2,9 2. z.3 0 .8
29 1.2 .6 *0 - 7.5 3.4 2.4 2.1 *0 .8
30 1.8 .6 o] - *6,0 3.7 2.3 1.6 0 7
31 1.91------- 0 5.0 |-----— 2,2 [------- 0 (*) [-------
Total 33,3 45,1 3.2 0 Ol 20l1.4 89.6 80.1 34.0 12,6 0 5,7
Mean 1.07 1,50 0.10 [¢] [¢] 6.50 2,99 2.58 1,13 0.41 o] 0.19
Ac-ft| 66 89 6.3 o 0 399 178 159 67 25 o 11
Calendar year 1958: Max 45 Min O Mean 2,57 Ac-ft 1,860

Water year 1958-59: Max 10 Min © Mean 1.38 Ac-ft 1,000

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

Note.--Stage~discharge relation affected by ice Nov. 16 to Mar. 31 (no gage-height record Nov. 26
to Dec. 28, Jan, 2-14; discharge estimated on basis of recorded range in Btage, 2 observations of no
flow, and weather records).
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551. North Fork Sheyenne River near Wellsburg, N. Dak.

Location.--Lat 47°52'34", long 99°43'05", at north line of sec.26, T.151 N., R.71 W., on
Tight bank 7 ft downstream from bridge on county highway, 1 mile upstream from mouth,
and 312‘ miles northeast of Wellsburg.

Drainage area.--690 sq mi, approximately, of which about 580 sq mi 1s probably
noncontributing.

Records available.--September 1957 to September 1859.
Gage .--Water-stage recorder. Altltude of gage is 1,455 ft (from topographic map).
Extremes .--Maximum discharge during year, 4.7 cfs Mar. 26-28 (gage height, 2.10 ft); no

TTow Oct. 1 to Mar. 8, June 7 to Sept. 30.
1957-59: Maximum discharge, 29 cfs Apr. 2, 1958 (gage height, 2.94 ft); no flow at

Remarks .--Records poor.

Discharge, 1n cubic feet per second, water year October 1958 to September 1959

Day oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 0 3.8 0.3 0.1 (*)
2 Q0 3.8 .3 1 (%)
3 0 *43 .6 .3 .1
4 0 3.3 .2 .1
5 ) 3.1 .3 .1
6 o 3.8 4 .1
7 o *2.8 3 o]
8 o *2.7 4 [
9 a.l 2.3 3 0
10 a.l 2.1 3 0
11 a.2 1.9 4 o
1z a.2 1.7 4 o
13 a.3 1.5 .3 0
14 **3 1.3 .3 o
15 a.5 1.1 3| %0 (%)
i6 a.5 1.1 .2 o]
17 (*) *2.7 1.0 .2 o
18 a3.0 1.0 .2 [¢]
19 a3.2 .9 .2 o
20 a3.4 .8 .2 (o]
21 (*) 3.6 .7 .2 o
22 3.8 .6 .2 0 (*)
23 4.0 *%.5 2 o
24 4.3 .5 .1 o
25 *4.5 4 .1 o
26 4.7 .4 .1 e}
27 (*) 7 4 1 0
28 4.7 .3 % 2 [
29 - 4.5 3 .2 [ (*)
 + |t 4  |rmmm=-- 4.3 ] .2 o
T I, E— 4.0|------- J N e e T -
Total [¢] [¢] 0 61.8 48.0 7.6 0,6 [}
Mean o o o] [+] 1.99 1.60 0.25 0.02 o] (o] 0
Ac-ft| o o o 122 95 15 1.2 [}
Calendar year 1958: Max 28 Min O Mean 1.32 Ac-ft 954
Water year 1958-59: Max 4.7 Min O Mean 0.32 Ac-ft 233

Peak discharge (base, 25 cfs).--No peak above base.

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

#% Fleld estimate made on this day.

a No gage-helght record; discharge estimated on basis of 1 discharge measurement, 1 field estimate,
weather records, and records for statlions on nearby streams.
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552. Big Coulee near Maddock, N. Dak.

Location.--Lat 47°57'30", long 99°34'53", on line between secs., 23 and 26, T.152 N.,
R.70 W., on left downstream wingwall of county highway bridge, 2 miles west of Maddock
and 5 miles above mouth.

Records available.--October 1956 to September 1959.

Gage.--Water-stage recorder.

Extremes.--Maximum discharge during year, 42 cfs Mar. 13 (gage height, 2.1 ft,from high-
water mark); no flow for many days.
1956-59: Maximum discharge, that of Mar. 13, 1959; no flow during part of each
year.

Remarks .--Records good except those for perlod of no gage-height record, which are poor.

Rating table, water year 1958-59 (gage height, in feet, and
discharge, in cubic feet per second

0.4 o 0.9 4.0
.5 .2 1.0 6,0
.6 .8 1.3 13
.7 1.8 1.7 24
.8 2.5
Discharge, in cuble feet per second, water year October 1958 to September 1959
Day oct. Nov. Dec, Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 o 0.1 (*)
2 0 1 (*)
3 0 ** 1
4 0] 1
5 o o
3 o} 0
7 (¢ *0
8 (¢} *Q
9 a.2 [¢]
10 al o (*)
11 a2 o
12 as o
13 a20 o)
14 *23 0
15 *17 o (*)
18 10 0
17 (*) *6,2 o
18 5.4 I}
19 6,2 9]
20 6,7 o
21 (*) *5.4 0
22 3.6 o
23 *2.8 *0
24 2,0 0
25 *1.2 o
26 * .8 [o]
27 * *7 [o]
28 4 o (*)
29 (*) - .3 o (*)
30 - **.2 o
31 R D bt I e I EE R -
Total| 0 [e] [¢] [¢] o 120.3 0.4 o] 0 [¢] 0
Mean o] Q o o o 3.88 0.0l [} [o} o (¢ o
Ac-ft) D 0 Q o 0 239 c.8 0 o] 0 Q
Calendar year 1958: Max 19 Min o Mean 0.80 Ac-ft 582
Water year 1958-59: Max 23 Min_ o Mean 0,33 Ac-ft 240

Peak discharge (base, 20 cfs).--Mar. 13 (time unknown) 42 cfs (2.1 ft).

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

** Pleld estimate made on this day.

a No gage-height record; discharge estimated on basls of 1 discharge measurement, high-water mark,
weather records, and records for nearby stations.
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560. Sheyenne River near Warwick, N. Dak.

Location.--Lat 47°48'20", long 98°42'57", on south quarter of line between secs. 15 and 16,
T.150 N., R.63 W., on left bank on downstream side of highway bridge, 3.3 miles south
of Warwick.

Drainage area.~-2,100 sq mi, approxlimately.
Records available.--October 1949 to September 1959,

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

Average discharge.--10 yéars, 57.7 cfs (41,770 acre=-ft per year); median of yearly mean
discharges, 40 cfs (29,000 acre-ft per year).

Extremes.--Maximum discharge during year, 153 cfs Mar. 21 (gage height, 2.83 ft); minimum,
0.1 cfs Sept. 9, 10 (gage height, 1,98 ft).
1949-59: Maximum discharge, 3,800 cfs Apr. 17, 1950 (gage height, 7.45 £t); minimum,
that of Sept. 9, 10, 1959.

Remarks .--Records good above 10 cfs and falr below. Records of chemical analyses and
water temperatures for the water year 1959 are given ln WSP_1642. Records include flow
of spring which enters below gage and Just above control. Discharge measurements of
spring inflow, in cubic feet per second, made during the water year 1959 are listed
below.

Oct. 28........
Nov., 19........

Mar., 81l........
Apr. 8........

1.2 1.3
1.3 1.2
Dec. 1.2 Apr. 24........ 1.3
Jan. 1.3 May 29........1.3
Feb. 1.1 June 15........ 1.2
Mar. 1.5 July 3........1.1

Revisions (water years).--WSP 1438: 1952(M).

Rating table, water year 1958-59 (gage height, in feet, and
discharge, in cubic feet per second)
(Shifting~control method used Oct. 1 to Nov. 19)

1.98 0.1 2.4 48
2,0 .3 2.6 90
2.1 4.3 2.8 143
2.2 15

Discharge, 1n cublc feet per second, water year October 1958 to September 1959

Day | Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,6 1.3 5.8 4,4 2.6 2.6 90 15| 25 1o 0.7| *1.0
2 2.1l  T.3| 58| 4k z.8| 2% B 15| T E] 7 7
3 2.1 1.3 5.8 4.4 2.6 3,1 79 15 21 *7.6 7 .3
4 1.7 1.3 5.8 4.4 2.6 3.1 77 13| 18 5,0 5 .3
5 17| 1.7|  s.8|  4e|  zie| 37 72 T6| 15 40| 2% .5
6 1.7 1.7 5.8 4.4 2.6 3.7 48 19 13 3.1 3.1 .5
7 2,6 2.1 5.0 3.7 2.6 4.4 39 24] 11 3.1 3.1 .5
8 4.4 2.1 5.0 3.7 2.6 4.4 *39 27 9.7| *3.1 3.1 .7
9 5.8 2,1 5.0 3.7 2.6 5.0 44 27 8.6 2,1 2.5 .3
10 5.8 2.6 5.0 3.1 2.6 5.8 42 27 8.6 1.3 2.0 21
11 5.0 2.8 5.0 3.1 2.6 5.8 39 27 6.6 2,1 *L3 .2
12 5.0 3.1 4.4 3.1 2.6 5.8 34 27 5.8 3.0 1.3 .3
13 5.0 3.7 4.4 3.1 2.6 6.6 34 30 5.0 5.8 1.0 5
14 4.4 3.7 4.4 3.1 2.6 6.6 32 37 4.4 1.3 1.0 .3
15 4.4 3.7 4.4 3.1 2.6 *6.8 30 35 *3,7 7 1.0 .5
16 3.7 5.8 3.7  *3.1 3.1] ez 30 29 4.4 3.7 .7 5
17 3.7 7.6 3.7 3.1 2.6 19 29 25 4.4 1.0 7 .5
18 3,1 12 4,4 3.1|  *2.6 15 24 22 5.0 1.0 .7 .7
19 3,00 ¥9.7 4.4 2.6 2.6 34 21 21 5.0 1.1 5 .7
20 2,1 8.6 4.4 2.6 2.6| 123 18 19 3.7 1.3 .5 .7
21 2,1 8.6 3.7 2.6 2.6 137 18 21 3.7 1.3 T 1.0
22 3.1 8.6 3.7 2,6 2.1t 137 16 21 5.8 1.0 T %L
23 3.7 8.6 3.7 2.6 Z.1| 123 16 24 6.6 1.3 .7 N
24 3.4 8.6 3.7 2.6 2,1| #1112 *18 24 5.8 .7 .5 1.3
25 3.1 8.6 4.4 2.6 2,1 102 16 24 5.0 .7 5 1.3
26 2.5 7.6 4.4 2.6 2.1| *105 13| 25 *3,1 .7 «5 1.7
27 1.7 7.6 4,4 2.6 2.1 102 15 25 1,7 *7 N 1.3
28 *1.3 7.6 4.4 2.6 2.1| 102 15 25 1T .7 .7 1.3
29 1.3 6.6 *4.4 2.6 - 105 13 *27 12 1.3 T 1.7
30 1.3 6.6 4.4 2.6 --1 102 13 27 11 1.3 .7 1.7
31 1.3|------ 4.4 2.6 #g8  |------- 27|=-=---- .7 VT
Totall 94.7| 157.0| 143.6 99.2 69.8]/1,507.8| 1,057 740| 267.8 79.7| 34.3| 24.1
Mean| 3.05 5,23 4,63 3,20 2.49 48,6 35.2 23,9 8.92 2,57 1.11| 0,80
Ac-ft 188 311 285 197 138| 2,990 2,100 1,470 531 158 68 48
Calendar year 1958: Max 157 Min 1 Mean 18.7 Ac-ft 14,270
Water year 1958-59: Max 137 Min 0.1 Mean 11.7 Ac-ft 8,480

Peak discharge (base, 200 cfs),--No peak above base.

* Discharge measurement made on this day.
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561. Mauvais Coulee near Cando, N. Dak.

Location.--Lat 48°27', long 9¥°07', in NELSEL sec.l, T.157 N., R.66 W., on left bank a
third of a mile upstream from highway bridge, about 4 miles upstream from West Fork,
51 miles southeast of Cando, and 7 miles northeast of Maza.

Records available.--May 1956 to September 1959.

Gage .--Water-stage recorder. Datum of gage 1s 1,445 ft above mean sea level (unadjusted).
rior to July O, 1457, staff gage at present site and datum,

Extremes.--Maximum discharge during year, about &0 cfs Mar. 22 (gage height, 5.08 ft, back
water from snowdrift); no flow for many days.
1956-59: Maximum discharge, 81 cfs May 9, 1956 (result of discharge measurement);
maximum gage height, that of Mar. 32, 1959; no flow at times each year.
Flood of June 16, 1954, reached a stage of 9.83 ft, and flood of Apr. 20, 1956,
reached a stage of 1u.71 ft, from floodmarks, by local resident.

Remarks.--Records fair,

Discharge, in cuble feet per second, water year October 1958 to September 1859

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.
1 9 k] 1.5 0.3 0.7
2 0 [ 1.7 3 7
3 0 o *2.4 .4 .6 (*)
4 o o 1.9 .3 .5
s .1 0 1.7 .4 .5
€ o 0 1.6 .4 .4
7 .1 o} *1.0 4 .4
8 .1 0 *.7 .4 .3
9 .1 [} .7 .3 .3
10 .1 ) .6 .4 .3 ()
11 .1 o .5 .4 .2 ()
12 .1 o .5 .3 0
13 .1 o .5 .3 [
14 .1 o .4 .3 0
15 .1 *0 4 .3 *0
16 .1 o .4 .3 [d]
17 -~ 2] * o .5 .3 [}
18 .2 ) o] .5 .3 0
19 .1 o .5 .3 0
20 **.1 o .5 .3 o
2 -1 *0 .5 .3 0
2% .1 10 .5 .3 0
23 [ 1z *.4 W3 ] (*)
24 o *8 .4 .3 [
25 0 6 .4 .3 o
26 o *4.3 .4 .4 [
27 o *3.8 .4 .4 1 (*)
28 (*) o 2.8 .4 .4 <}
29 o (%) - 2.3 3 *.4 o
30 o 2,0 . .5 o
3 . [P T 5 e -
Total o 1.9 0 2.8 22,5 11,0 5.0
Mean 0| 0.06 0 s} 0 1.70 0.75 0,385 0,17 o o o
Ac-ft 0| 3.8 0 0| 105 45 22 9.9
Calendar year 1958: Max 0.7 Min O Mean 0.0S Ac-ft 36
Water year 1958-59: Max 12 Min o Mean 0.26 Ac-ft 186

Peak discharge (base, 25 c¢fs).--No peak above base.

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note.--Stage-discharge relatlon affected by ice Nov, 2% to Mar. 25.
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562, Edmore Coulee near Edmore, N. Dak.

Locatlon.--Lat 48°20'10", long 98°39'40", on line between secs. 17 and 18, T.156N.,R.62W.,
on left downstream wing wall of bridge on county highway, 11 miles southwest of Edmore
and about 13 miles upstream from Sweetwater Lake.

Drainage area.--230 sq ml, approximafely (contributing area).

Records avallable.,--April to June 1956, June 1957 to September 1959.

Gage.--Water-stage recorder. Prior to June 26, 1957, staff gage at same site and datum.

Extremes.--Maximum discharge observed during year, 54 cfs Apr. 3; maximum gage helght
observed, 3.74 ft Mar. 30 (backwater from ice); no flow during several months.

1955-59: Maximum discharge, 875 cfs Apr. 23, 1956 (gage helght, 6.30 ft, backwater
from snow); maximum gage helght observed, 6.32 ft Apr. 22, 1956 (backwater from snow);
no flow for several months each year.

Remarks.--Records fair.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day| oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 ol s 0.1 (%)
2 [ 50 .1

3 o| w52 .1 (*)

4 o 48 .2

5 o 44 3

6 o 40 .3

7 o =*36 .2

8 o| %13 .2

9 0 9.0 .2 (%)

10 o 9.0 .2

11 o 6.4 .2

12 o 4.6 .2

13 0 3.1 .1

14 o 2.4 1

15 *0 1.6 1 (*)

16 [ 1.2 .1

17 o 1.0 Q

18 o .8 o

19 o .7 0

20 (*) [§) N ¢}

21 *0 .6 0

22 0 .5 0

23 0 5 o (*)
24 *0 .5 0

25 o .4 0

26 *0 .3 o

27 0 .3 0 (*)

28 (*) 5 =2 -1

29 - 30 .2 *0

o ( | | |\ |- *50 .2 o

O N et N D it 45 [-————— o |- | |-
Total [} 130| 372.3 2.8 [ o

Mean o 0 o o o 4.2 12.4 0.09 0 0 o 0
Ac-rt| 0 258 738 5.6 o 5}
Calendar year 1958: Max 0.5 Min © Mean 0.005 Ac-ft 3.6

water year 1958-53: Max 52 Min © Mean 1.38 Ac-ft 1,000

* Discharge measurement or observation of no flow made on this day.
Note,--Stage-discharge relatlon affected by ice Mar. 28 to Apr. 6
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563, Little Coulee 2t Leeds, N. Dak.

Lucdation.--Lat 4817, long 42°S7', in center of sec.3l, T.156 N., R.63 W., on right

owngtream wingwall of left Lne of twin box culverts on U, 3. Highway 2, a quarter of
4 mile west of Leeds.
Records available.--October 1W55 to Jeptember 1953,
Gage.--5taff sage.
satremes . --No flow during year.
T55-5%: Mazimum discharge, 515 efs Apr. 15, 1358 (gage helght, 7.0 £t); no flow
most or all of each year.

Remarks.--No flow since Apr. 6, 1957,

€4, Mauvais Coules near Churchs Ferry, N. Dak,

Locatiorn.--Lat 46°1074L", long 4°13'15", in NWENWi sec.12, T.154 N., R.67 W., on down-
stream side of right avutment of tridge on U. 3. Highway 281, 1 mile downstream from
Little Coulee ani € miles south of Churchs Ferry.

hRecorde available.--March 1250 to September 1453,

Gage .--Water-stage recopder. Prior to June C1, 1350, reference marks and June o1, 195U,
o July 17, 1986, staff mage, at former briige on U. . Highway I€1, one-eighth of a
mile upstream, at datum o.70 £t higher.

Average discharge.--d years, 28.0 ofs (15,230 acre-rt per ysar).

Extremes.--Maximum discharge observed during year, 11 ofs Mar. 25; maximum gage height ob-
sérved, 1.80 ft Mar. 17 (backwater frum snow); no flow for many days.
195U-5%: Mavimum discharge, 620 ofs June 6, 1350 (gage helght, 4.4 ft, site and
datum then in use); no flow at times each year.

Remarks.--Records poor. Kecords of chemical analyses for the water year 1859 sre given in
SP 1642,

Discharge. in cuble fest per seconi, watsr year Getcper 1958 to September 1353

DayAI Qet ., Nov., Dec. Jan, Feu, Mar, Apr. May June July Aug. Sept,
!
1 0 0.7 o 0.1
2 j T Y 9 ©
3 o .3 o 0 (*)
4 0 .2 [¢] 0
g 0 .2 Q G
[ (¢} .2 =1 o
7 0 .1 .1 [«
8 ! o 1 .1 0 (*)
9 j o 1 .1 o
10 0 .1 .1 ¢}
1 0 Q s o (*)
12 Q0 O .1 [}
13 o} ¥) .1 o]
14 *¥1 €] .1 )
15 o] a .1 *0
16 V) ) .1 la] ’
17 (*) *O 0 0 il !
18 Q O 8] D
19 O 5] QO 0
20 (*) o o 0 0
£1 *0 [} 0 vl
22 1 o a U
23 *z *0 a o (*)
24 5 Q [u U
25 *11 Q [u} 3]
26 3 o] 0 )
27 *2 v [ v (*)
z8 1.8 (o] *0 o]
29 (*) (%) - 1.6 Q 0
1o J e N it 1.1 Q .1 8]
31 Smm- - R *¥.8]--- - - Ao -
Total o o o o o 3.3 2.4 1.3 0.1 o b} 0
Mean ) ) G o O 1.07 0.08 0,04 0,003 9] [a) Q
Ac~ft ¢} o) 8] Q [} 66 1.8 2.6 0.2 G 5]
Calendar year 135 Max 3 Min © Mean ©.07 Ac-ft 49
Water year 1958-52: Max 11 Min © Mean .10 Ac-ft 71

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

*% Fleld est®mate made on this day.

Note.--No gage-height record Mar. 13-27; discharge @stimated on basis of 3 discharge measurements,
field estimates, 1 observation of no flow, and weather reccrds.

[
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565. Devils Lake near Devils Lake, N. Dak.

Location.--Lat 48°04', long 98°56', in SW: sec.18, T.153 N., R.64 W., 200 f't north of
athing area at Lakewood, on east bank of Creel Bay, and 45 mlles southwest of city
of Devils Lake. Creel Bay, which 1s half a mile wide, 1s an arm of Devils Lake and
extends 2 mlles to the north of the lake.

Drainage area.--3,400 sq mi, approximately.

Records available.--1867, 1879, 1883, 1887, 1890, 1896 (one gage height for each year),
190159 (fragmentary).

Gage.--Staff gage read about twice a week except during winter, when monthly readings
were made. Datum of gage i1s 1,400.00 ft above mean sea level, datum of 1929; %a%e
readings have been reduced to elevatlons above mean sea level. 1867 to June 1921,
various staffs and reference points near present site at datum 11.65 ft higher.

July 1921 to September 1937 staff gages near present site and October 1937 to Septem-
ber 1938 staff gages at south end of Creel Bay, at datum 0.56 ft lower than present
datum. Oct. 1, 1938, to April 1943, staff gages at site 5 mlles southwest and May
1943 to June 22, 1950, at south end of Creel Bay, at present datum.

Extr'emes.--M?ximumtelgvation observed during year, 1,417.10 ft Dec. 29, Feb. 17; minlmum,
B .53 It Sept. 22,
1867-1959: Maximum elevation observed, 1,438.40 ft 1n 1867, present datum; minimum
observed, 1,400.87 ft Oct. 24, 1940.
The lake level was about elevation 1,446 ft about 1830 and lower thereafter, accord-
ing to tree growth noted 1885-89, Reference 1s in Geological Survey monograph, vol-
ume XXV, the Glaclal History of Lake Agassiz, by Warren Upham.

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

Revisions.--WSP 1238: Drainage area.

Elevation, in feet, October 1958 to September 1959

1,416.85 Apr. B......... 1,416.79 July 15......... 1,416.31
. 1,416.70 1,416.63 3l. . 1,416.17

1,416.65 1,416.62 Aug. 12,

1,416.75 1,416.65 22.

1,417.10 . 1,416.48 Sept.10.

1,417.04 24.... 1,416.21 ez,

1,417.10 July 2..euae 1,416.48
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570. Sheyenne River near Cooperstown, N. Dak.

Location.--Lat 47°26', long 98°C2 , in NE4SES sec.27, T.146 N., R.58., on right bank
50 't downstream from county bridge and 5 miles east of Cooperstown.

Drainage areaj~—6,780 sq mi, approximately (includes about 3,340 sq mi in closed Devils
e basin).

Records available.--March 1945 to September 1859.

Gage.--Water-stage recorder. Dafum of gage 1s 1,271.04 [t above mean sea level, datum of
929 (Corps of Engineers bench mark). Prior to Aug. 3, 1950, wire-weight gage at sife
150 ft upstream at same datum.

Average discharge.--14 years, 105 c¢fs (76,020 acre-ft per year); median of yearly mean dis-
charges, 74 cfs (53,600 acre-ft per year).

Extremes.--Maximum discharge during year, 360 cfs Apr. 1 (gage height, 7.95 ft, backwater
Trom ice); no flow Aug. 29 to Sept. 30.
1945-59: Maximum discharge, 7,830 cfs Apr. 17, 1950 (gage height, 18.69 ft); naflow
Aug. 09 to Sept. 30, 1959.

Remarks .--Records good except those for period of ice effect, which are poor.
Rating table, water year 1958-59, except perlod of Ice effect (gage

height, in feet, and dilscharge, in cublc feet per second)
(Shifting-control method used Oct. 1-25)

3.2 o) 3.8 7.9
3.3 .5 4.1 18
3.4 1.2 4.4 41
3.5 2.2 5.0 108
3.6 3.6
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day Oct . Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.2 9.1 8.5 4.4 1.8 350 39| 63 12 3.4
2 1.2 9.1 8.5 7| 1.6 340 38 62 15 2.3
3 *1.3 9.1 8.4 4.4 1.8 330 38 59 17 1.8
4 1.4 *9.4 8,4 4,4 1.6 300 38 54 19 2.0
S 1.2 8.8 *8.2 4.4 1.4 280 *40 *51 25 1.7
€ 1.2 8.2 8.0 4.2 1.4 240 40 47 28 *1.7
7 1.1 7.9 8.0 4.2 1.4 210 43 40 g.0 1.€
8 1.3 8.5 8.0 4.0 1.4 150 &1 34 s 1.3
9 2.2 8.5 7.5 4.0 1.4 4.0 160 55 33 .z 1.2
10 5.0| 1.5 7.5 3.8 1.2 9.0 *142 5 2 .2 .9
11 5.2 7.5 7.0 3.8l 1.2 6.0 120 50 2: .2 .€
12 2.2 8.8 7.0 3.6 1.2 4.5 pigs) 42 2 £ .5
13 1.2 12 7.0 3.€ 1.2 7.0 96 39 18 2.8 -5
14 1.2 13 A5 S.4 1.2 8.0 55 29 16 5.2 -8
1s 1.2 12 6.5 3. 4] 1.2 6.5 R 38 15 17 .2
16 1.3 12 6.5 3.4 1.2 6.0 8% 37 14 1o .2
17 1.4 12 8.5 3.2 1.2 6.0 77 3 14 *11 .2
18 1.4 11 6.5 5.2 1.2 10 e 32 13 13 .2
19 1.5 11 6.0 3.2 1.2 20 8% 32 11 1z .5
21 1.4 10 5.5 3.2 1.2 2 64 37 10 11 .4
21 1.4 11 5.5 3.2 1.4 12 [:1¢] 38 10 8.4 .5
22 L. € 11 £.0 3.0 1.6 10 59 38 9.7 z2 .7
23 2.2 11 5.0 2.8 1.A 13 55 36 8.8 18 .8
24 2.7 11 5.0 2.8 1.8 18 51 36 8.8 11 .
25 2.7 11 5.0 2.6 1.8 25 49 37 11 8.5 1.2
26 1s 10 5.0 2.4 2.0 *80 44 38 11 6.8 .4
27 13 9. g 4.5 2.2 2.2 90 42 38 2 5.4 *.2
28 8.8 9. 5| 4,5 2.0 *2, 3 110 40 47 11 4.4 .3
29 7.7 9.0 4.5 1.8 = 150 39 51 11 2.7 0
20 8.2 9.0 4.4 *1 220 39 61 11 22 0
31 8.5~ -=---- bawy 1 300 |----oo- 68| - 9.1 [T .
Total 107.90 297.4f 198.8] 102.4 .5 1,144.6| 3,38¢] 1,306| 730.3 321.0 26.5 0
Mean 3.48 9.,9]] 8,41 3. 30| 36.9 130 42.1 24.3 10.4 0.85 Q
Ac-ft 214 590 394 2 2,270 7,710 2,590 1,450 637 52 0
Calendar year 1958: Max 260 Min 1.0 Mean 6.3 Ac-ft 26,290
Water year 1958-5¢: Max 320 Min © Mean 20.4 Ac-ft 18,190

* Discharge measurement made on this day.
Note.--Stage-discharge relatlon affected by ice Nov. 17 to Apr. 12.
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572. Baldhill Creek near Dazey, N. Dak.

Location.--Lat 47°13', long 98°07!, in SWi sec.2, T.143 N., R.59 W., on left bank 500 ft
upstream from bridge on county highway, 43 miles northeast of Dazey, and 14 miles up-
stream from mouth.

Drainage area.--680 sq mi, approximately, of which about 380 sq mi is probably noncon-
tri%ufﬁg.

Records available.--March 1956 to September 1959,

Gage.-~Water-stage recorder. Prior to Nov. 9, 1956, wire-weight gage at site 500 ft down-
stream at same datum. . -

Extremes.~-Maximum discharge during year, about 30 cfs Mar. 14 or 15 (gage height, 4.42 ft,
Tom high-water mark, backwater from ice); no flow Dec, 11 to Feb. 28,
1956-59: Maximum discharge, 767 cfs Apr. 12, 1956 (gage height, 6.75 ft, affected by
1ce}; no flow at times.

Remarks.--Records good except those for pericd of ice effect, which are fair.

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
Shifting-control method used July 30 to Sept. 13)

2.0 0o 2.5 7.1
2.1 .5 2.7 14
2.2 1.5 3.0 29
2.3 2.8
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| Oct. Nov, Deec, Jan, Feb, Mar. Apr, May June July Aug, Sept.,
1 1.3 2.2 *0.8 0.1 14 3.8 11 2.8 1.0 2.0
2 .3 2.0 '8 e 5.6 11 2.5 1.0 2.2
3 1.4 *2.2 .8 .2 14 3.8 10 2.4 1.0 2,0
4 1.8 1.6 .6 *1 12 4.2 9.7 2.4 1.0 1.8
5 1.4 2.0 .5 .1 12 7.1 8.8 5.7 1.1 1.6
[ 1.4 2.3 4 .1 11 7.5 7.6 6.6 1.6 1.5
7 1.5 2.5 .3 .1 12 7.5 7.8 5.0 1.5 1.4
8 1.6 2.5 .3 .1 *8.3 7 7.1 4.8 1.3 1.1
9 *2.4 2.4 .2 .5 .3 6.6 7.1 4.2 1.1 1.1
10 2.5 2.2 1 *3,.4 7.1 7.7 7.7 3.6 1.1 7
11 1.8 2.2 Q 4.0 *6,4 s.8 7.4 2.8 1.0 o7
12 1.5 2.0 ] 5.0 6.2 8.3 6.2 2.7 1.0 .7
13 1.5 2.0 o] *6.5 5.0 7.1 4.8 2,2 1.0 28
14 1.5 2,2 o] 12 5.7 6.4 4.6 2.2 1.0 .6
15 1.5 2.0 0 20 5.7 6.2 4.8 8.0 .9 *.6
18 1.5 2,5 o] 8 5.5 5.5 4.8 7.7 .9 6
17 1.5 3.0 o] *6.5 5.0 5.3 4.6 *6.4 *.9 .6
18 1.4 3.0 [o] 7 5.0 5.3 4.2 4.8 .9 7
1s 1.6 2.8 0 *10 4.8 5.3 3.8 3.6 .9 1.1
20 1.9 3.0 0 9 4.6 5.0 3.4 4.0 1.0 1.3
21 1.9 3.2 0 7 4.6 6.2 4.2 3.4 1.1 1.5
22 1.8 3.0 o] 10 4.4 5.7 4.2 2.4 1.3 1.6
23 2.2 2.8 0 12 4.2 5.5 3.4  *2.0 2,2 1.4
24 2.2 2,5 0 (*) 12 4.2 4.8 5.2 1.8 2,3 1.3
25 2.2 2.0 0 *14 4.4 5.3 *2,8 1.6 3.0 1.2
26 2.0 1.5 o (*) 15 4.2 7.7 2.8 1.4 3.2 1.4
27 2.3 1.2 *0 *16 3,8 6.9 5.7 1.3 3.0 1.4
28 2.3 1.0 (o] 17 *4.8 12 5.0 1.2 2,7 1.5
29 1.9 .8 0 - 17 4.0 *13 3.6 1.2 2,5 1.6
30 1.9 8 o] *16 3.8 12 3.2 1.1 2.2 1.8
31 2,0[- e 0 15 |--aooeo 11 faoeeee 1.0 0] .
Total| 54.7 65.4 4.8 o] 0| 244,0 208.0 212.1 174.3 102.8 46,6 37.8
Mean 1.7§| 2,18 0.15 0 0| 7.87 6.87 6.84] 5.81 3.32 1.50 1.25
Ac-ft 108 130 9.5 0 0| 484 415 421 346 204 92 75
Calendar year 1958: Max 25 Min O Mean 4.71 Ac-ft 3,410
Water year 1958-59: Max 20 Min o© Mean 3.18 Ac-ft 2,280

Peak discharge (base, 60 cfs).--No peak above base.

* Discharge measurement or observation of no flow made on this day.
Note.-~--Stage~discharge relation affected by ice Nov, 16 to Mar. 29,




RED RIVER OF THE NORTH BASIN 51
575, Lake Ashtabula at Baldhill Dam, N. Dak.

Location.--Lat 47°02100", long 98°05'00", in NW} sec.18, T.141 N., R.58 W., at Baldhill
am on Sheyenne Rlver, 8 miles northwest of Valley City.

Drainage area.—-7,980 sq ml, approximately (includes about 3,940 sq mi in closed Devils
Lake basin).

Records avallable.--July 1949 to September 1959.
Gage .--Water-stage recorder, Datum of gage 1s at mean sea level, datum of 1929.

Extremes.--Maximum contents during year, 67,520 acre-ft June 30 (elevation, 1,265.45 ft);
mInimum, 54,750 acre-ft Feb. 28 {elevation, 1,263,05 ft).
1949-59: Maximum contents, 91,400 acre-ft May 14, 1950 (elevation, 1,269.46 ft);
minimum since reservoir first reached splllway level, 6,660 acre-ft Aug. 11-14, 1950
{elevation, 1,245.13 ft).

Remarks.--Reservoir is formed by an earthfill dam 1,650 ft long; storage began on July 30,
1949; dam completed September 1949. Usable capacity, 69,100 acre-ft between invert of
outlet condult, elevatlon, 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 elevation,
1,273.2 ft, capacity, 116,500 acre-ft. Low flows are controlled by two slulce gates
3 ft In diameter. The spillway crest 1s 120 ft long at elevation 1,252.0 ft, sur-
mounted by three taintor gates, each 15 ft high and 40 ft long. The reservoir is oper-
ated for flood control and lmprovement of low-water flow.

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

Month-end elevations and contents, water year October 1958 to September 1959

Date Elevation Contents Change in contents
(feet)t (acre-feet) %acre—feet)
SePL B304t aeenrasracaressasrssasasrrosesarsssons vanne 1,265.16 65,900 -
Oct. 31... .. 1,264.80 63,900 -2,000
Nov, 30... . 1,264.55 62,525 -1,375
Dece 3leveuarnaanns vee . 1,264.05 59,775 -2,750
Calendar year 1958...... - - -6,965
Jan. 31. 1,263.48 56,900 -2,875
Feb. 28. 1,263.05 54,750 ~-2,150
Mar, 31, . 1,263.60 57,500 +2,750
Apr. 30... .o .o ve 1,264.90 64,450 +6,950
May 31. . . 1,265.35 66,960 +2,510
JUNE B30ceserenvenosrsoroessonsenaarsaancansnsnas . 1,265.45 67,520 +560
JUlY 3livecvenances . vees . 1,265.05 65,280 -2,240
Aug. 31.. 1,264.55 62,525 -2,755
o1 o1 0 o TR N fereceraanaaatesseatretreasnns 1,264.05 59,775 2,750
Water year 1958-5%..¢veeravanacs eresressacserrenne - - -6,125

t Elevation at 12 p.m.
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580. Sheyenne River below Baldhill Dam, N. Dak.

Location.--Lat 47°01'50", long 98°05(00", in NWi sec.18, T.141 N., R.58 W., on right bank
261750( sft downstream from Baldhill Dam, 8 miles“northwest of Valley City, and at f%ile
5. o

Drainaée area.--7,900 sq ml, approximately (includes 3,940 sq ml in closed Devils Lake
asinj.

Records available.--October 1949 to September 1959.

Gage.--Water-stage recorder. Rubble masonry control. Datum of gage 1s 1, 200. Ve mean
sea level, datum of 1929. 4 gage I8 00 £t above m

Average discharge (unadjusted).--10 years, 108 cfs (78,190 acre-ft per year); median of
yearly mean discharge, 64 c¢fs (46,300 acre-ft per year).

Extremes.--Maxlmum discharge during year, 190 cfs Nov. 18 (gage helght, 26.83 rt); r
.8 cfs Apr. 17 (gage helght, 25.25 rt) e g 3 minimm,

1949-59: Maximum diseharge, 3,150 cfs May 23, 1950 {gage helght, 32. ; f1
at Gimes in 1950, 1953-55. ¥ {eas gnt, 32.62 ft); no flov

Maxlmum discharge known, about 4,600 cfs Apr. 27 or 28, 1948.

Remarks.--Records good. Records prilor to 1955 do not include releases at Baldhill Dam to
e fish-rearin% ponds of the Flsh and Wildlife Service. Flow completely regulated by
Lake Ashtabula {see preceding page).

Rati table, water year 1958-59 (gage height, in feet, and
ng
discharge, in cuble feet per second

25.3 1:4 26.0 26
25.4 3.1 26.2 45
25.6 8.2 26,5 96
25.8 16 26,7 152
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| Oct. Nov. Dec. Jan. l Feb, | Mar., i Apr. May June July Aug. Sept.
1 18 18 43 gi 43 28 28 6.7 1.0 7.6 1.6 9.2
2 18 18 *43 12 12 28| 27 6.4 7.3 7.9 7.6 9.2
3 18 *18 43 42| 42 28| 28 6.7 7.3 8.2 7.6 9.2
4 18 18 43 42 42| 28| 28 6.4 7.6 8.5 *9.0 9.5
5 18 17 44 42 42| 27 29 6.7 7.6 7.6 8.8 9.2
3 18 17 44 42 42 *27 20 6.7 7.6 7.3 7.9 9.5
7 18 18 44 42| 41 27 1.8 6.7 7.9 7.0 8.2 9.2
8 18| 18 44 42 42 27 2.3 6.7 8.2 8.5 8.2 8.8
9 *18| 18 44 42 42 26 2,5 6.7 8,2 8.2 8.5 R
10 18 17 44 42| 34 26| 2.5 6.4 8.2 7.3 8.8 9.5
11 18| 18 44 42| 32| 2s|  *2.7 6.7 8.5 6.7 8.2 9.2
12 18 18 44 42| 37 25 2.1 6,7 8.5 7.3 8.8 9.2
13 18| 18 44 42] 34] 25 2.1 6.7 8.2 7.0 8.2 9.2
14 18 18 44 42 33 25 2,5 7.0 8,2 7.3 9.2 9.5
15 18| 18 44 42| 33| 26| 2,5 7.0 8.2 6.2 8.8 *9,5
16 18 17 43 42| 33| 26| 2.3 7.0 8.2 6.4 8.8 9.8
17 18 60, 43 42| 33| 26| 4.8 6.4 7.9 6.4] *9,2 9.8
18 18| 140 43 42| 32) 26| 2.9 5.2 7.9 6.4 9,2 10
19 18| 13 43 42| 3 26 4.2 6.4 7.9 7.0 8.5 9.8
20 18 43| 43 42| 30| 25 6.1 7.0 7.9 6.4 8.2 9,2
21 18| 42 43 42) 30| 26 8.8 7.3 8.2 6.7 8.2 9.2
22 18 42| 43| 42| 30 25 7.9 7.3 8.2 7.0 8.5 9.2
23 18| 43| 43| 42| 30 25 5.4 1.6 8.5 *6,7 8.5 9.2
24 18| 43| 42| 42| *30 25| 5.9 7.6 7.9 7.3 8.8 9.2
25 18 43| 3 42| 30| *24] 6.4 7.3 *7.0 7.3 8.8 9.2
26 19 44 42 *4ﬁ 30 28| 6.4 6.7 7.0 7.0 8.8 9.2
27 18 44/ *42) 4 29 28| 6.4 7.3 8.5 7.3 8.8 9.5
28 1§ 44/ 42| 42] 29 28 *6.7 7.3 7.8 7.3 8.8 9.8
29 18 44] 42 42| - 28| 6.7 *7.0 7.9 7.3 8.2 9.8
30 18 43 42 43 28 6.7 7.0 7.9 7.9 7.9 9.8
31 28 .o 42| 13 28 ______ 7,00 .. 7.6 8.8 ______
Totall 558 1,002| 1,336] 1,304 978| gzo| 268.6 =212,6| 237,0| 225.5| 264.4( 282.1
Mean 18.0  33.4 43,1 42,1 34,9 26,5 8,95 6.86 7.90| 7,28 8.53 A
fc-fy 1,110/ 1,990 2,650 2,590 1,940 1,630 533 422 470 447 524 560
(1) 0 o o 0 0 0| 144 273 289 112 92 7.8

Adjusted for dilversion
vean| 15.0[ 33.4‘ 43.1| 42,1  34.9) 26,5 11.4| 113 12,8/ 9,08 10,0 9.53
Ac-rt| 1,110| 1,990| 2,650| 2,590| 1,940 1,630 677 835 759 559 67| 567
Observed Adjusted

Calendar year 1958: [Max 222 Min 4.4 Mean 40,1 Ac-ft 29,020 Mean 41.3 Ac-ft 29,880
Water year 1958-59: |Max 140 Min 1.8 Mean 20.5 Ac~ft 14,870 Mean 21.8 Ac-ft 15,780

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

Location.--Lat 46°54150", long 98°00'30", in SELNWL sec.28, T.140 N., R.58 W., on left
bank 100 ft downstream from College Dam in Valley City, 13 miles downstream from Bald-
hill Dam, and at gile 253.0.

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

Records available.--March to August 1919, March to June 1938, August 1938 to September

. ecords 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 1,199.91 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.

Averase discharge (unadjusted).--£1 years (1938-59), 111 cfs (80,360 acre-ft per year);
median of yearly mean dIscharges, 90 cfs (65,200 acre-ft per year).

Extremes,--Maximum discharge during year, 988 cfs June 27 (gage height, 7.02 ft); minimum,
.2 cfs Apr. 15 (gage height, 2.41 ft].
1019, 1938-59: Maximum discharge, 4,580 cfs Apr. 28, 1048 (gage height, 17.51 ft);
no flow several periods in 1938-41.

Remarks.--Records good except those for period of fragmentary gage-height record, which
are falr. Flow regulated by Lake Ashtabula (see p. 51).

Revisions (water years).--WSP 1175: Drainage area. WSP 1388: 1939(M). See also
Records available.

Rating table, water year 1958-59 (gage height, in feet, and
discharge, in cublc feet per second)

2.4 0.2 3.0 26
2.5 1.0 3.2 52
2.6 2.2 3.5 121
2.7 4.3 4.0 273
2.8 8.6 5.0 490
2.9 16 6. 728
Discharge, in cubic feet per second, water year Octcber 1958 to September 1959
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 17 16 39 40 38| 39 28 *7.5 9.8 16 4.6 2
2 16 17 *39 34 38 49 27 6.6 8.0 12 7.0 13
3 16 *16 39 40 38 40 26 8.6 8.0 12 8.6 12
4 17 16 *39 39 38 36 31 8.0 8.0 13 8.0 11
5 15 16 38 38 28 2 31 8.0 6.1 12 8.6 10
6 16 14 38 38 38 *28 30 6.1 5.3 9.8 8.0 9.8
7 16 15 40 38 38 28 20 5.3 6,1 8.6 7.0 9.2
8 16 16 39 38 38 2 8.0 4.0 10 12 8.6 7.0
9 *22] 14 39 38 38 30 4.3 5.3 10 10 10 9.2
10 16 14 40 36 38 30 3.7 8.6 12 9.2 10 5.1
11 14| 15 40| 38 36 27 *2.2 8.6 15 8.0 10 7.5
12 16 14 40 40 33 *25 2.6 8,0 1z 7.5 9.8 9,2
13 18 15 40 ® 40 32 2 3.0 7.5 8.0 6.1 7.5 8.6
14 18 15 40 40 32 24 1.1 8.0 11 62 7.5 9.8
15 18 15 40 34 2 23 4 7.5 12 67 8.6 *8.0
16 18 18 40 42| 32 22 .6 7.0 12 2. 15 7.5
17 18| 20 40 42 31 21 .7 6.6 18 15 *10 8.0
18 17 73 40 40 31 25 .9 10 14 13 6.1 9.8
19 19 93 40 40 31 28 2.8 9.2 15 12 6.6 1
20 18 43 40 40 31 26 4.3 6.6 16 9.8 10 12
21 18 39 40 40 31 2 6.6 8.6 16 8.0 12 11
22 19 3 40 39 30 2 9.2 7.0 14 8.0 9.8 10
23 18] 39 40 39 30 2 8.6 8.6 8.0 *8.6 12 9.8
21 17 34 42 39 *30 28 8.6 8:6 6.6 7.5 13 8.6
25 17 40 40 39 30 *2 7.5 13 5.7 9.2 16 12
26 18] 30 40 25 5.3 29 9.8 12
27 16 42 *40 29 6.1 18 520 12
28 it 39 42 31 8.6] 20 S8 9.2
29 16| 38 40 33 5.3 16 2 9.2
30 1§ 38 40 31 5.7| *14 17 7.5
31 L . 40 FE] (R (A V- R 5.3
Total 526 853 1,234 899 299.,1 302.8 898.4 437.5
Mean 17.0 28. 4 39.8 38.9 33,7 28.0 9.97 9.77 29.9 14.1
Ac—ft] 1,040 1,690 2,450 2,390 1,870 1,780 593 601 1,780 868
Calendar year 1958: Max 238 Min 2.4 Mean 40.4 Ac-ft 29,230
Water year 1958-538: Max 520 Min 0.4 Mean 22,5 Ac-ft 16,260

#* Discharge measurement made on this day.
Note.--Fragmentary gage-height record Jan., 31 to Mar. 24; discharge estimated from partial gage-
helight record, 4 discharge measurements, weather records, and records for statlon below Baldhill Dam.

578807 O - 61 -5
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587. Sheyenne River at Lisbon, N. Dak.

Location.--Lat 46°27!, long 97°41', on line between secs. 1 and 2, T.134 N., R.56 W., on
eft bank 150 ft downstream from dam at State fish hatchery at north edge of city of
Lisbon, 3 miles upstream from Timber Coulee, and at mile 162.1.

Drainage area.--8,560 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
Bas%ui.

Records available.--September 1956 to September 1959,

Gage.--Water-stage recorder. Datum of gage is 1,066.46 ft above mean sea level, datum of
929.

Extremes.--Maximum discharge during year, 451 cfs June 29 (gage height, 4.28 rt); mini-
mum, 0.4 cfs Sept. 17 (gage height, 1.67 ft).
1956-59: Maximum discharge, 612 cfs Sept. 7, 1957 (gage height, 5.20 ft); no flow
Sept. 19-21, Oct. 23, 24, 1956.

Remarks.--Records good above 20 cfs and fair below. Flow regulated by Lake Ashtabula
see p. 51). Records of chemical analyses and water temperatures for the water year
1959 are given in WSP 1642.

Rating table, water year 1958-59 (gage height, in feet, and
discharge, in cubic feet per second)
(Shifting-control method used Feb. 6-21)

1.6 0.4 2.2 47
1.7 3.2 2.5 103
1.8 7.7 3.0 222
1.9 14 4.0 406
2.0 23
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 4 22 38 39 35 43 64 14 2 99 3.2 1z
2 16 22 *37 38 34 44 68 12 28 53 4.0 11
3 *17 21 37 38 32 44 68 13 24 37 8.9 6.7
1 17 22 39 38 32 46 64 2 20 28 4.8 6.7
S 18 24 39 37 32 *46 64 15 18 24 *3.8 7.7
6 22 *2 37 34 33 46 66 14 16 18 6.2 5.2
7 28 26 33 33 33 48 13 15 14 17 6.7 4.8
8 En 22 2 33 33 50 €6 15 1z 69 6.2 7.2
9 23 24 28 3 33 53| *53 15 11 42 5.2 8.2
10 z0 23 28 34 34 *59 46 17 11 23 4.4 2.2
11 20 22 30 35 35 56 42 17 11 18 5.2 2.2
12 20 22 31 37 34 44 35 17 6.7 14 5.2 2.2
13 21 2z 52 38 33 46 30 a1 5.2 11 5.2 1.6
14 24 21 32 38 35 46 23 11 5.2 11 2.8 1.6
15 23 22 32 39 33 46 21 11 7.7 17 1.9 *1.8
16 19 25 33 39 35 44 20 12 9.5 21 4.0 1.1
17 18 2 34 40 33 40 20 15 o4 53 4.4 .6
18 20 2 37 39 32 42 19 18 59 88 4.4 1.1
19 21 2 38 35 32 *40 18 14 79 56 3.2 1.6
20 2 30 38 33 34 40 17 16 42 *35 *2,8 1.9
21 21 54 39 34 35 2 15 16 31 25 2.5 2.8
2 22 110 40 34 34 44 13 1M *23 20 2.5 6.7
23 22 66 40 34 34 48 11 18 19 19 4,4 5.2
24 23 37 40 34 33 53 11 20 18 1 7.2 4.8
25 24 40 40 34 *32 54 9.5 20 19 13 108 7.2
26 24 35 42 50 8.3 21 21 9.5 50 8.3
27 24 34 40 53 11 *20 28 6.7 19 9.5
28 24 32 *42 56 15 2 30 5.2 15 9.5
29 24 32 2 58 *12 31] 308 4.4 14 9.5
30 2 34 40 £0 14 40| 271 2.8 9.5 8.9
31 22f-=mmmn 40 60 |- ------ 37| === 2.8 7,74
Total 654 945{ 1,130 1,118 937 | 1,501 996.8 544|1,203.3| 859.4| 332.1| 157.6
Mean| 21.1 31.5 36.5 35.0 33.5 48.4 33.2 17.5 40.1 27.7 10.7 5.25
Be-ft| 1,300| 1,870 2,240{ 2,210( 1,880 2,980 1,980 1,080 2,390| 1,700 659 313
Calendar year 1958: Max 454 Min 5.2 Mean 53.0 Ae~ft 38,350
Water year 1958-59: Max 308 Min «.6 Mean 28.4 Ac~ft 20,580

* Discharge measurement made on this day.
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580. Sheyenne River near Kindred, N. Dak.

Location.--Lat 46°37'35", long 97°00'05", in NEINWL sec.5, T.136 N., R.50 W., near center
of span on downstream side of Great Northern Railway bridge, 13 miles southeast of Kin-
dred and at mile 68.1.

Drainage area.--9,170 sq ml, approximately {includes 3,940 sq mi In closed Devils Lake
Basﬁn)‘

Records avallable.--July 1949 to September 1959,

Gage.--Wire-welght gage read once daily. Datum of gage 1s 929 ft above mean sea level
{from Great Northern Rallway profile).

Average dischar?.--lo years, 166 cfs (120,200 acre-ft per year); median of yearly mean
scharge, cfs (83,300 acre-ft per year).

Extremes.--Maximum discharge observed during year, 204 cfs July 3 (gage helght, 4.13 ft);
minimum, 13 cfs Aug. 22-24 (gage height, 2.93 ft).
1949-59: Maximum discharge, 3,210 cfs May 13, 14, 1950 (gage helght, 20.50 ft); min-
ilgg:;, 13 cfs Nov. 13, 1955, Aug. 22-24, 1959; minimum gage helght, 2.93 ft Aug. 22-24,

Spring flood in 1947 or 1948 reached a stage of 22.1 ft, from floodmarks (discharge,
about 3,600 cfs).

Remarks.--Records fair. Flow regulated to a large degree by Lake Ashtabula (see p. 51 ) and
several smaller reservoirs.

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 5 to Nov, 4)

2.9 9.0 3.5 72
3.0 17 4.0 162
3.2 36 4.5 286
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day Oct. l Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 ﬁ‘ 42 50 50 30/ 49 102 58 63 49 25 {g
2 38 40 45 49 20; 52 107 54 67 13 23 5
3 *29 43 *4]1 47 24 *55 111 57 72 180 21 38
4 27| 42 40 45 30| 56 118 57| 68 153 22 49
5 31 *44 40| 44 33 50, 128 63 62 106 24 36
6 32 38 38 44 50| 44| 144 60| 62 78 24 28
7 32 44 36 44 45 46 176 59 55 66 25 25
8 30 42 38 44 32 48 160 55 52 82 23 25
9 27 40| 39| 44 39 48 144 57 52 71 21 22
10 43 40| 36 44 28 50 *118 57 58 76 22 22
11 37, 40, 35 44 30| *50] 116 58 55 68 21 20
12 45| 42 35 44 28] 44 124 58] 54 69 21 22
13 45 42 35 44 32 52 113 S4f 48 64 *22 22
12 45 42 32 44 33 58 97 57| 40 51 21 21
15 44 40| 34 44 30 55 111 54/ 44 55 18 19
16 42 44 33 43| 28| 52| 109| 52| 45 47 21 1g
17 42| 46| 32 42 32 50 94 49 53 44 19 *19
18 40 31 33 41 30 *72 80| 46 75 44 18 20
19 42) 37 32 40 28 72 78 45 88 38 *18 20
20 43 81 33 38 32 80 73 44 71 *37 17 20
21 40| 52 35 36 33 78 71 43| 55 43 15 20
22 39| 59 36| 36 30) 75 68 o 72 79 13| 22
23 40 83| 40 _§£| 36 78 63 43 *79 59 13 22
24 42) 37 38 35 40| 80 64 44 69 53 13 19
25 42 33| 39 35 43 78 63 43 62 45 57 22
26 40 40| 40| *86 59 46 57 42 55 21
27 43 42 44 86 58 *48 53 35 82 21
28 42| 45| 47 89 57 58 54 34 111 21
29 42| 48| 0| 97 57| 67 47 31 109 21
30 43 50 *54] 104 *58 67 48 28 75 22
31 43~ ------ 52) 111f-----=- 87|------- 26 55|---==--
Total] 1,186 1,284 1,203 2,045 2,921 1,664 1,780 1,926 1,025 752
Mean 8.3 42.8] 38, 66.0| “97.s| 83.7| 59,3 62.1 55.1| 25.1
Acft| 2,350| 2,550f 2,390 2,550 1,880{ 4,060| 5,790 3,300{ 3,530 3,820 2,030| 1,490
Calendar year 1958: Max 470 Min 23 Mean B85.7 Ac-ft 62,070
Water year 1958-59: Max 180 Min 13 Mean 49,3 Ac-ft 35,720

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 26 to Mar. 20
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595. Sheyenne River at West Fargo, N. Dak.

Location.--Lat 46°53120", long 96°54'55", in sec.31, T.140 N., R.49 W., on left bank 80 ft
ownstream from county highway bridge, 1 mile north of West Fargo, 3 miles upstream from
Maple River, and at mile 24.5.

Dr'ainage area.--9,270 sq ml, approximately (includes 3,940 sq mi in closed Devils Lake
asinj.

Records avallable.--March to November 1902 (gage helghts only), April 1803 to October 1905,
arch to August 1919, September 1929 to September 1959. 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 1906 and March to August 1919, staff gage at private bridge
three-quarters of a mile upstream at different datum. September 1929 to July 22, 1930,
wire-weight gage at present site and datum. July 22, 1930, to June 27, 1933, chain
gage at present site, and datum.

Average discharge.--30 years (1929-59), 142 cfs (102,800 acre-ft per year); median of
yearly mean EIscharges, 126 cfs (91,200 acre-ft per year).

Extremes.--Maximum discharge during year, 246 cfs June 12 {gage height, 6.70 ft); minimum,
cfs Aug. 23 (gage height, 2.89 ft).
1902-6, 1919, 1929-59: Maximum discharge, 2,810 cfs May 22, 1950; maximum gage
height, 20.61 ft May 11, 1950 (backwater from Maple River); minimum discharge, 2.0 cfs
Dec. 14, 1936 (gage height, 1.90 ft).

Remarks .--Records good except those for periods of ice effect or no gage-height record,
which are fair. Flow regulated to a large degree by Lake Ashtabula (see p. 51).

Revisions (water years).-- WSP 1388: 1904(M). See also Records avallable.

Discharge, in cublc feet per second, water year October 1958 to September 1959

Dsy | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May | June July Aug. Sept.
1 27| 42 40 50| 36 56 *128 53 62 56 33 ;%
2 27| 42 44 46| 38| 56, 132 55, 62 53 32 8
3 28| 43| 40| 48] 38 56 136 56 62 50 30 60
4 30 *44 *46 48] 38 *50 136 55 63 66 28 50
5 30 45 42 50) 35 48] 147 59 66 113 30 50
6 *30) 45| 40 48 30| 48| 152 62 66 125 30 50
7 31 46 42 46 30| 48 174 62 60 122 30
8 31 47 44 44 35 50 185 83 55 124 30 35
9 34f 47 42| 38 40 55 192 64 82 154 30 30
10 34 48 40| 35| 40| 80 *185| 63 88 164 28 30
11 35 48| 39 35 40| 58 169 60 196 140 26 28
12 39 48 38 40| 35| *52 165 59| *240 115 25 25
13 4] 47 36 44 35 50| 171 59 205! 85 25 25
14 46| 48| 36 44 30| 50 165 58 115 92 25 27
15 47| 47 36| 44 30 80 132] 57 80 80 25 27
16 47 50 44] 0l 64 120] 57 60 86 24 25
17 46| 50 44 go 66; 124 57| 60 75 22 *22
18 44 43 42 30 *69 118, 55| 106 65 *21 21
19 42 49 42 30| 72 103 53 129 20 22
20 42 45| 42| 30| 75 93 50| 125 48 20 23
1 49 40| 0l 90| 87 47 122 *40 19 23
g; :5 55 40| gz 86 82| 45 106 37 18 24
23 44 65 38| 35 94 80 43 84 50 17 24
24 41] 56 38| 3 98 75) 42 *77 70 20 25
25 40| 30 36 42| 100 70 41 84 60 25 25
33 30 3g] *46] *100] 69| 46| 80| 55 23 24
2‘3 41 32 38| 50| 105 67 50 75 50 46 23
28 42 34 40| 58| 110 83| *47 71 45 60 22
29 42, 36 *40| z 11 60 48 66 40 80 22
30 42 38 40)--ccmo o 122 *57 51 80 38 S0 22
31 42 -1 Y- 326]- ------ 60 ______ 35 200{.______
Totall 1,180 1,341 1,2¢8| 1,009 2,289] 3,837 1,675 2,787| 2,413 1,032| 1,004
Mean 38, 4 44.7 41.2 41.9 36.0 73.8 121 54,0 . 9] 77.8 33,3 33.5
Ac-ft{ 2,360 2,680 2,530 2,570 2,000 4,540 7,210f 3,320[ 5,530{ 4,790/ 2,050| 1,990

Calendar year 1958: Max 480 Min 27 Mean 94.3 Ac-ft 68,260
Water year 1958-59: Max 240 Min 17 Mean 57.4 Ac-ft 41,550

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 22 to Mar, 28. No gage-height record Jan. 16-
28, Feb, 6-25, July 11-13, 17, 18, 20, July 23 to Aug. 17, Aug. 21-25, Aug. 30 to Sept. 16; discharge
estimated on basis of recorded range in stage, weather records, and records for station near Kindred.
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597, Maple River near Enderlin, N. Dak.

Iocation.--Lat 46°37'10", long 97°34'20", on west line of sec.2, T7.136 N., R.55W., on
Tight bank 25 ft downstream from county highway bridge, 1 mile downstream from South
Branch, and 1% miles east of Enderlin.

Drainage area.--850 sq mi, approximately.

Records available.--May 1956 to September 1959.

Gage .--Water-stage recorder. Prior to Sept. 20, 1956, wire-weight gage at site 25 ft up-
stream at same datum.

Extremes.--Maxlmum discharge durlng year, 34 cfs Nov. 18 (gage height, 3.03 ft); minlmum,
1.5 cfs Sept. B, 9; minimum gage height, 1,99 ft Mar. 6-8.
1956-59: Maximum discharge, 163 cfs Apr. 6, 1958 (gage height. 5.34 ft); maximum
gage height, 5.68 £t Feb. 28, 1958 (backwater from ice); minimum discharge, 0.7 cfs
Oct. 5, 1956 (gage height, 1.0 ft).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are falr,

Rating table, water year 1958-59, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used July 12 to Aug. 25)

1.9 0.7 2.3 8.1
2.0 1.7 2.5 14
2.1 3.2 3.0 32
Discnarge, in cubic feat per sccond, water year October 1958 to September 1959
Day| Oct Nov. Dec. Jan. Felb, Mar. Apr. May June July Aug, Sept.
1 2.2 2,1 2.8 2.7 1.8 4.0 3.8 1.8 4.4 2.9 2.1 2.0
z 2.1 2,1 2.8 2.6 1.8 *4.,7 3.1 1.8 3.6 3.4 2.1 1.8
3 *2.1 2.1 *2.6 2.4 2.0 4.0 2.8 1.8 3.2 3.6 2.2 1.7
4 2.1 2.1 2.7 2.4 2.0 3.5 2.1 2,0 2.9 3.8 2.1 1.7
5 2.0 2.1 2.8 2.2 2.0 *2.4 1.8 2.1 2.7 3.6 *2.2 1.7
6 2,0 *2.1 2.9 2.1 2.0 2.2 1.8 .21 2.4 3.2 2.1 1.7
7 1.8 2.1 3.0 2,0 2.0 2.2 1.8 2.1 2.2 3.2 2.0 1
) 1.8 2.2 3.0 2.0 2.0 2,2 1.7 2.1 2.0 8.1 2.0 1
9 2.2 2.2 3.0 2.0 2.0 3.1 *1,7 2,1 1.8 11 2,0 1.6
10 2.0 2.2 3.0 2.0 2.0 *3.1 1.8 2,4 2.1 8.1 2,1 1.7
11 2.0 2,1 3.0 2.0 2.0 2.9 1.8 2.2 2,0 5.4 2.1 1.8
12 2.0 2,2 3.1 2.0 2.0 2.7 1.8 2.1 1.8 3.6 2.2 1.7
1z 2.1 2.2 3.1 2.0 2.0 2.9 1.8 1.8 1.8 2.9 2.1 1.7
14 2.1 2.2 3.1 2.0 2.0 3.1 1.7 1.7 2.1 2.9 2.0 1.8
1s 2.2 2.4 3.2 2.0 2.0 3.1 1.7 1.7 1.8 3.1 2.0 *1.8
16 2.2 2,7 2,9 2.0 2.0 3.2 1.8 1.7, 2.0 2.8 2,1 1.8
17 2.2 2.4 2.9 2.0 2.0 2.9 2,1 1.7 2.4 2.2 2.0 2.0
18 2.2 22 2.9 2.0 2.0 3,1 6.2 1.7 2.4 2.2 1.8 2.1
i9 2.2 8.4 3.1 2,0 2.0| *3.2 6.8 L7 5.2 2,2 2.0 2.1
20 2.2 3.1 3.2 2.0 2.0 3.2 4.7 1.7 4.4 2.1 *2.0 2,1
21 2.4 2.7 3.2 1.9 2.0 3.5 3.6 1.7 3.8 2.1 1.8 2,1
22 2.4 2.7 3.2 1.9 2.0 3.5 3,1 1.6  *3.4 2.2 2.0 2.7
23 2.4 2.7 3.2 1.9 2.2 3.5 2.9 1.7 3.1 2.2 2.0
24 2.4 2.7 3.2 1.9 2.4 3.5 2.7 2.9 3.1 2.4 1.8
25 2.2 2.7 3.2 1.9 *2.6 4,0 2.4 2.2 2.7 2.4 4.9
26 2.2 2.7 3.2 1.9 2.8 4.0 2.2 3.4 2.6 2.4 Z.2
27 2.2 2.7 3.2 *1.8 3.0 4.0 2.2 2.8 3.2 2.4 2.1
28 2.2 2.7 *3.1 1.8 3.5 4.5 2.2 *£.8 2.8 2.2 2.0
29 2.2 2.8 2.9 1.8 5,0 *2.0 5.9 2.4 2.1 2.0
0 2.2 2.7 2.9 1.8 6.8 1.8 6.2 2.6 2,1 2.0
z1 2.8 -mma o 2.9 1,8 P P Sedf--oo 2.1 2.0
Total 66.7 97.9 92.9 82.8 108.7 77,7 79,0 82.7| 104.7 66.0 58.5
Mean 2.15 +2€ 3.00 2.03 3.51 2,59 2.55 2.78 3.38 2,13 1.95
Ac-ft] 132 194 184 125 216 154, 157 164 208 131 116
Calendar year 1958: Max 148 Min 1,8 Mean 10.7 Ac-ft 7,710
Water year 1958-59: Max 22 Min 1.8 Mean 2.62 Ac-ft 1,900

Peak discharge (base, 40 cfs).--No peak above base,

* Discharge measurement made on this day.

Note.-~No gage-helght record Oct. 26 to Nov, S, Feb. 5 to Mar. 4, Mar, 20-29; discharge estimated
on basls of 5 discharge measurements, weather records, and records for nearby stations., Stage-
discharge relation affected by ice Nov., 25, 25, Dec, 4-11, Jan. 15 to Feb. 28.
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600, Maple River near Mapleton, N. Dak.
{Formerly published as Maple River at Mapleton)

Location.--Lat 46°51140", long 97°06'10", in SWiSEL sec.10, T.139 N., R.51 W., on right
abutment of dam, 3 miles southwest of Mapleton and 14 miles upstream from mouth, Prior
to Oct. 1, 1958, at site 3 miles downstream.

Dralnage area.--1,460 sq ml, approximately.

Records available.--April 1944 to September 1959. Prior to October 1958 published as
at Mapleton,

Gage .--Water-stage recorder and rubble masonry dam. Altitude of gage 1s 898 ft (estimated
comparison with gage at former site). Prior to Oct. 1, 1958, wire-weight gage at
site 3 miles downstream at different datum.

Average discharge.--15 years, 44.2 cfs (32,000 acre-ft per year), median of yearly mean
dIscharges, gl efs (17,400 acre-ft per year).

Extremes.--Maximum discharge during year, 1,160 efs June 12 (gage height, 5.58 ft); no flow
at times.
1944-59: Maximum discharge, 4,840 efs June 17, 1953 (gage height, 18.62 ft, at
former site and datum); maximum gage height, 18.91 ft Apr. 6, 1952 (former site and
datum, backwater from ice); no flow at times in most years.

Remarks.--Records fair except those for perlods of no gage-height record, which are poor.
Some small diversions for irrigation.

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

Rating table, water year 1958-59, except period of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

0.6 0 1.5 56
.1 .2 1.7 89
.8 1.4 2.0 164
.9 4.6 3.0 453
1.0 9.4 4.0 695
1.1 15 5.2 1,020
1.3 31
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 1.2 3.8 bl.5 [*] *26 9.4 13 12 s
2 1.1 4.0/ blL35 0 25 7.8 11 10 5
3 1,1 4.0 bpl.5 [ 24 8.4 9.9 9,9 4
4 1.1 *4,1 *1.4 o 20 6.4 9.4 34 3
5 1.1 3.6 1.0 [ 18 9.4 8.4 93 2.5
[ .9 3.2 .8 [ 20 9.9 7.4 49 3
7 *.9 2.9 .6 [ 17 9.9 6.8| 26 2.5
8 1.1 2.6 .4 [ 16 10 6.8 32 2
9 1.6 2.3 .3 1 17 10 9.4 55 2
10 1.4 2.0 .2 1| *1e 9.9 55 48 1.5
11 1.1 1.8 .2 .2 14 9.9 | *725 35 1
12 1.0 1.8 T *.2 13 9.4 1,020 24 .5
13 8 1.6 I 1 1z 7.8 | ¥450 16 .2
14 .8 1.4 ° 5 11 6.8] 158 14 *,1
15 1.0 1.4 0 8 10 7.8 62 16 .1
16 1.0 1.8 o 10 8.9 8.4 39 16 .2
17 1.0 2.9 0 15 10 8.4 85 14 .3
18 1.0 5.0 0 *17 13 7.8| 290 12 *,1 (*)
19 1.3 3.2 [ 20 13 6.4 167 10 o
20 1.8 3.2 0 18 13 5.0 64 9.4 °
21 2.0 2.3 0 15 13 4.6 40 *8,4 0
22 2.5 2.3 [ 15 12 84| 28 12 [
23 3.2 2.0 0 16 9.4 9.4 22 15 [
24 3.2 1.8 [ 16 10 8.9 %18 13 o
25 3.2 1.8 o 17 10 8.9 16 13 0
26 3.2 1.4 [} *17 10 7.8 15 11 [}
27 3.5 1.2 [} (*) 25 10 5.4 17 10 [
28 4.0 bL.5 0 22 9 6.4 16 10 0
29 4.5 bl.5 0 (*) - 26 9 *7.4 14 9 0
30 90 bl.5 * | |- 26 *8.9 10 12 8 [
31 3,5[------- o | |- 28 [------ 13 - 1 0 [-------
Totall 58,9 73.9 8.5 of 317.6| 418.2| 259,0(3,395.1| 651.7 34,0
Mean| 1,90 2,46 0.31 o 0 10.2 13.9 8.35 113 21.0 1.10 o
Ac-ft| 117 147 19 o 630 829 514 | 6,730 | 1,290 87
Calendar year 1958: Max 192 Min O Mean 16.5 Ac-ft 11,940
Water year 1958-59: Max 1,020 Min o Mean 14.3 Ac-ft 10,340

Pea(;k discm;.rge (base, 300 cfs).~-June 12 (4 a.m.) 1,160 cfs (5.58 f£t); June 18 (11 a.m.) 308 cfs
2.46 ft).

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

b Stage-discharge relation affected by ice.

Note.--No gage-height record oct. 12 to Nov. 3, Dec. 5 to Mar. 25, July 27 to Aug. 13; discharge
estimated on basis of 5 discharge measurements, 2 observations of no flow, recorded range 1in stage,
record at former site, and weather records.
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605. Rush River at Amenia, N. Dak.

Location.--Iat 47°00140", long 97°13'10", on line between secs. 23 and 24, T.141 N., R.52
W., near center of span on upstream side of bridge on State Highway 18, 0.4 mile north
of Amenia.

Drainage area.--107 sq ml.
Records available.--July 1946 to September 1959.

Gage.--Wire-weight gage and crest-stage Indicator; gage read once daily. Datum of gage is
about 940 ft above mean sea level, datum of 1929 (from railroad profile). Prior to
Oct. 7, 1947, staff gage at site 150 't downstream at datum 3.00 ft higher. Oct. 7,
1947, to Sept. 30, 1956, wire-weight gage at same site at datum 3.00 ft higher.

Average discharge.--13 years, 7.45 cfs (5,390 acre-ft per year); median of yearly mean dis-
charges, 4.8 cfs (3,480 acre-ft per year).

Extremes.--Maximum discharge during year, 100 efs June 10 (gage height, 6.25 ft backwater
from grass); maximum gage height, 7.5 ft Mar. o (backwater from ice); no flow for many
days.

1946-59: Maximum discharge, 1,230 cfs Apr. 14, 1947; maximum gage height observed,
10.96 £t Mar. 27, 1950 (backwater from ice); no flow some periods in each year.

Remarks.--Records fair.

Discharge, in cublec feet per second, water year October 1958 to September 1959

Day oct, Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 *3.9 0.6 3.0 0.7
2 20 3.8 .5 2.6 6
3 50 3.5 6 2.4 .5
4 *) *10 3.2 N 1.6 .4
S *20 3.0 .8 1.2 .4
6 23 2.7 .8 1.1 .3
7 (*) 20 2.3 .9 1.0 .3
8 19 1.7 1.0 1.0 .2
9 18 1.4 1.4 3.0 .1
10 17 *1.2 1.5 49 .1
11 14 1.0 1.8 *17 .1
12 *11 1.0 1.5 *17 4
13 s 9 .7 1.3 9.8 .3
14 30 .6 1.1 4.7 .3
15 40 .4 1.1 3.5 .3
16 15 .2 1.1 2.6 .2
17 *8 .5 1.3 2.2 .2
18 12 .8 1.4 1.7 .1 (*) (*)
19 16 1.2 2.7 1.4 .1
20 16 1.9 B 1.0 .1
21 15 1.5 .9 1.1 **,1
22 15 1.0 .9 1.0 .1
23 8 .8 .8 .8 9
24 .8 .8 >, 7 o]
25 26,4 .8 .8 7 o
26 5.8 .7 1.4 .7 0
27 3.9 . 1.6 .8 0
28 17 .6 1.6 .9 0
29 - 18 .6 *2.0 .8 0
O Y A OO 7.1 *.86 1.8 .8 o
31} |eeeeee- cmmee- - 4.7[~------ L L
Total 0 0 0o 0 o 505.7 43,1 38.0 135.1 5.9 o
Mean 0 0 0 0 o) 16.3 1l.44 1.23 4.50 0.19 0 o]
Ac-ft 0 0| 0 0 1,000 85 75 268 12 0 [¢]
Calendar year 1958: Max 85 Min O Mean 1,77 Ac-ft 1,280
Water year 1958-59: Max S0 Min o Mean 1,99 Ac-ft 1,440

Peak discharge (base, 150 cfs).--No peak above base.

* Discharge measurement or observation of no flow made on thls day.
** Field estimate made on thils day.
Note.--Stage-discharge relation affected by ice Mar. 2-24.
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610, Buffalo River near Hawley, Minn.

Location.--Lat 46°51100", lon;
near left downstream end o

Drainage area.--322 sq mi.
Records available.--March 1945 to September 1959.

96°19'45", near center of SE} sec.l4, T.139 N., R.45 W.,
bridge on farm lane, 2 miles southwest of Hawley.

Gage .~-Water-stage recorder. Datum of gage is 1,111.91 ft above mean sea level, datum of
929. Prior to Jan. 29, 1953, chain gage at bridge 1,800 ft upstream at datum 3.17 ft
lower (revised).

Average discharge.--14 years, 71.4 efs (51,690 acre-ft per year).

Extremes.--Maximum discharge during year, 551 cfs July 11 (gage height, 7.04 ft); maximum
gage height, 7.46 ft Mar. 22, from floodmarks (backwater from ice); minimum daily dis-
charge, 11 c¢fs Jan. 29 to Feb. 2; minimum gage height, 3.10 ft Sept. 19, 20.

1945-59: Maximum discharge, 1,590 cfs Aug. 5, 1955 (gage height, 9.31 ft); minimum
observed, 6.8 cfs July 28, 1945; minimum gage height, 2.64 ft Oct. 4, 1956.

Maximum stage known, about 11.3 ft, present datum, in spring of 1921, from informa-
tlon by local resident.

Remarks.--Records good except those for period of ice effect, which are poor.

Revisions (water yearg).--WSP 1308: 1945-46(M), 1948(M).

Rating table, water year 1958-53, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

3.0 26 6.0 350
3.5 51 7.0 536
4.0 95 8.0 810
5.0 212
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 37 34 44 22 1n 22 267 55 75 154 65 10
2 36 35 *46 20 11 90 217 55 73 141 61 65
3 43 35 80 18 12 100 *212 65 67 129 57 60
4 43 33 55 18 12 70 205 80 65 160 56 56
5 36 34 45 18 12 60 183 108 69 165 56 52
6 34 36 40 18 12 60 171 133 69 152 80 50
7 32 36 3¢ 18 12 60 157 133 62 139 24 48
8 31 36 34 18 12 60 147 122 55 275 91 43
9 34| 37 32 16 12 55 126 107 30 379 80 39
10 39 38 30 18 12 50|  #115 100 189 480 69 38
11 43 37 30 18 1z 50 107 97 *238 545 62 36
12 45| 36 28 18 12 45 102 94 258 523 66 34
i3 13 36 28 18 12 45 94 84 259 502 97 33
14 42 35 28 16 12 *50 20 75 256 490 84 32
15 40 36 28 14 12 50 86 68 230 476 75 31
186 39 43 26 14 13 50 84 65 202 426 68 30
17 38 54 26 14 13 45 84 62 194 373 70 29
18 36 66 26 14 13 50 85 59 216 317 65 29
19 37 64 22 14 *13 50 86 58 212 274 58 28
20 36 64 2% 14 14 60 80 55 244 241 50 29
21 34 66 24 *14 14 60 76 57 241 211 47 29
22 34 74 *24 14 14 80 71 63 228 187 45 29
23 34 78 24 13 14 *84 68 66 *226 164 47 29
24 34 100 24 12 18 100 €5 63 202 144 49 29
25 34 110 22 12 18 120 65 58 195 125 71 29
26 35 100 22 *¥150 66 74 186 112 121 32
27 35 90 24 180 64 84 189 102 *125 33
28 *36 80 22 237 *63 *86 210 93 11 32
29 38 [:e] 22 299 62 82 189 *86 100 *31
30 35 50 22 367 59 75 172 78 88 31
51 34{- - ons 22 42| - -o- Y 7 78 e
Totall 1,145 1,633 938 472 380| .3,141| 3,358 2,454| 5,151 7,714| 2,289 1,136
Mean . 54.4 30.3 15.2 13.6 101 112 79.2 172 249 75.8 37.9
Ac-ft| 2,270 3,240 1,880 936 754| 6,230| 6,660 4,870| 10,220| 15,300| 4,54 2,250
Calendar year 1958: Max 178 Min 18 Mean 45.3 Ac-ft 32,820
Water year 1958-59: Max 545 Min 11 Mean 81.7 Ac-ft 59,130

* Discharge measurement made on this day.

Note.--Stage-dlscharge relatlon affected by ice Nov. 18 to Mar, 27 (no gage-height record Jan. 20,
Jan. 29 to Feb. 18, Feb, 20, 21, 23, 25, Mar, 3, 8, 10, 12, 17, 20; discharge estimated on basis of
3 discharge measurements and weather records).
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615. South Branch Buffalo River at Sabin, Minn,

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

Dralnage area.--522 sq mi.

Records available.--March 1945 to September 1959.

Gage.--Chain gage read once or twice dally. Datum of gage is 902.39 ft above mean sea
Tevel (levels by Soil Conservatlon Service). Prior to Aug. 17, 1948, at site 1 mile
downstream at different datum.

Average dlscharge.--14 years, 47.4 cfs (34,320 acre-ft per year).

Extremes.--Maximum discharge during year, 572 cfs June 20 (gage helght, 11.18 ft); no flow
Dec. 20 to Mar. 1.

1945-59: Maximum discharge, 3,410 cfs May 31, 1953 (gage helght, 15.38 ft); no flow
for many days in most years.

Remarks.--Records fair except those for periods of ice effect, which are poor.

Revisions (water years).--WSP 1308: 1949(M).

Discharge, in cublc feet per second, water year October 1958 to September 1959

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

1 5.0 14 10 o 110 23 144 42 4.2] 44
2 4.6 13 *3.0 2.0 91 23 113 39 3.6 35

3 4.7 13 8.0 5.0 *86 23 95 39 3.6 28

4 5.3 13 7.0 6.0 86 31 80 53 3.5 22

s 3.8 12| 6.0 7.0 89 42 70 52 3.4 19

6 3.3 13 5.0 14 79 50 58 4l 5.2 13

7 3.0 14 4,5 12 68 59 48 36 4.2 10

8 5.2 16 4.0 35 62 61 41| 133 6.3 8.8

9 4.1 18 3.0 30 52 64 40| 241 7.4 6.3
10 4.2 20 2.5 30 *50 57 53| 254 7.1 5.1
11 4.7 21 2.0 28 47 56 *157 | 228 6.6 4.7
12 12 21 1.5 30 42 54 283| 206 5.2 5.7
13 19 20 1.0 35 39 52 310| 178 5.2 3.0
14 15 18 .5 *45 33 51 278| 158 4.7 2.7
15 19 20 " 50 30 48 262| 170 4.6 2.4
16 19 27 .2 55 29 41 238| 172 4.6 2.2
17 17 33 1 55 28 37 213| 162 4.7 2.8
18 16 29 .1 55 25 34 202} 138 5.6 3.0
19 14 24 .1 (*) 60 27 29 357| 112 5.4 2,2
20 13 34 o 65 27 26 533 88 4.6 2,5
21 14 50 o 70 27 27 524 68 3.8 4.5
22 12 60 *0 (*) 75 26 26 404 49 3.8 5.1
23 12 70 o 75 25 31 *267 36 4.7 5.3
24 11 65, o 75 25 36 166 29 4.4 5.6
25 10 60 o 85 23 44 113 22 10 5.7
26 11 50 o *100 24 42 90 17 28 5.8
27 14 40 5} 110 23 45 78 16 *48 4.4
28 *14 30 o 120 22 *88 65 9.8 48 4.4
29 14 20 ¢} 120 %23 160 56 *9,1 &5 4.5
30 14 15 o 125 23 191 47 6.6 15 *4,6
31 15 |------- [ 120 j------- ITr----—-- 4.9) B |---——--
Total| 334.9 853  64.9 0 0]1,694.0| 1,341| 1,722| 5,385|2,809.4| 449.4| 270.3
Mean 10.8 28.4 2,09 0 o 54. . 55.5 180|  90.6 14.5 9.01
Ac-ft 664 1,690, 129 0 o| 3,360| 2,660 3,420| 10,680| 5,570 891 536
Calendar year 1958: Max 1,400 Min O Mean 53.0 Ac-ft 38,350
Water year 1958-59: Max 533 Min © Mean 40.9 Ac-Tt 29,600

* Discharge measurement or observation of no flow made on thls day.
Note.--Stage-discharge relation affected by lce Nov. 6-10, Nov., 18 to Apr. l.
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620, Buffalo River near Dilworth, Minn.

Location.-~Lat 46°57140", long 96°39'40", in SEdswl sec.6, T.140 N., R.47 W., on left
bank 4% miles southeast of Kragnes, 6% miles no;'theast'of Dilwort':h, and S’miles down-
stream from South Branch.

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

Records available.--March 1931 to September 1959.
bITshed in WSP 1308.

b iTons Monthly discharge only for some periods,

Gage .--Water-stage recorder. Altltude of gage is 870 ft (from topographic map). ) Prior to
Apr. 5, 1937, chaln gage at same site and datum, P ?)

Average discharge.--28 years, 108 cfs (78,190 acre-ft per year).

tremes.-~Maximum discharge dur: ar, 699 cfs June 23 height, 11.81 ft); -
Exbrees atly, 12 ofs Jan. % SoTreE (gago relgnt, 11.81 ft); mint

1931~ Maximun discharge, 4,530 cfs Apr. 2, 1943 height, 22.60 ft, from
floodmark); no flow at timesseir’x 1936. v ’ (geee et ’
Remarks.--Records good except those for period of ice effect, which are fair.

Revisions (water years).--WSP 1308: 1931(M).

Rating table, water year 1958-59, except period of lce effect (gage
height, in feet, and discharge, in cubic feet per second

{Shifting-control method used Oct. 1 to Nov. 17, Sept. 10-30)

2.0 16 8.0 192
3.0 45 9.0 395
4.0 84 12.0 724
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day oct, Nov. Dec. Jan, Feb, Mar. Apr., May June July Aug. Sept.
1 47 49 as 24 12 P13 480 98 280 261 91
2 48 49 %86 22 12 18 *% %1 253 240 82 }%
3 45 48 82 20 13 18 5 4 224 220 76 124
4 44 48 76 20 13 18 480 145 203 243 73 111
] 47 47 70 20 13 18 447 194 182 371 10 99
6 52 47 64 20 13 20 354 230 166 348 72 88
7 50 48 56 18 13 20 284 238 183 298 80 73
8 43 50 50 18 13 35 254 236 157 300 87 85
9 33 55 42 18 13 90 *234 226 149 460 94 59
10 39 58 36 18 13 120 214 214 350 551 92 54
11 45 &80 34 20 i3 110 193 205 457 594 84 48
12z 48 62 32 20 13 100 181 195 *477 621 73 45
13 52 63 30 20 13 95 172 185 494 638 67 41
14 58 62 30 20 13 *35 158 172 533 639 75 37
1s 60 [:38 30 18 13 95 145 180 540 649 90 34
16 62 62 28 18 13 95 136 148 526 685 88 32
17 86 83 28 16 13 90 134 134 502 677 82 31
18 66 85 28 16 13 90 134 125 464 646 74 29
19 63 90 26 16 13 100] 129 116 426 596 71 28
20 80 120 26 16 *13 110 133 110] 471 526 66 28
21 58 130 26 *16 14 120 130 106 587 453
22 55 140 *26 15 14 125 124 108 675 373
23 51 150 24 14 14| %125 117 107 689 310
24 49 150 24 14 16 140 112 110 *622 263
25 47 150 24 14 16 160 106 110 501 226
26 47 140 24 *180 100 139 386 197
27 47 130 24 190 101 275 329 170
28 48 120 24 220 110 288, 318 146
29 *49 98 24 280 *106| *236] 295 125
30 51 94 24 340 102 254/ 280 *112
31 50|~ ~----- 24 380|------- 283 101
Total]l 1,584 2,549 1,210 3,613 6,370 5,313 11,669] 12,039 2,711} 1,827
Mean| 51.1] 85.00 39.0 ‘7| z *171| " 'ses|  ‘ses| 87.5| 54.z
Ac-ft] 3,140| 5,060 2,400 1,040 754} 7,170| 12,63 10,540| 23,150/ 23,880 5,380[ 3,230
Calendar year 1958 : Max 1,520 Min 20 Mean 118 Ac-ft 85,940
Water year 1958-59 : Max 689 Min 12 Mean 136 Ac-ft 98,370

* Discharge measurement made on thls day.
** Pield estimate made on this day.

Note.--Stage-dlscharge relation affected by ice Nov. 18 to Apr. 4.
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622. Elm River near Kelso, N. Dak.

Location.--Lat 47°17', long 97°07', on west line of sec.l4, T.144 N., R.51 W., on down-
afr:ralm sidehot‘ highway bridge, 5 miles southwest of Kelso and 14 miles upstresm from
North Branch.

Drainage area.--208 sq mi.
Records available.--October 1955 to September 1959.

Gage.--Water-stage recorder. Datum of gage is 887.60 ft above mean sea level, datum of
1929, Emerson Crookston supplementary adjustment of 1941, Prior to Mar. 30, 1957,
wire-weight gage at same site and datum.

Extremes.;—ﬁaximum discharge during year, 3.2 cfs Mar. 20 (gage height, 4.55 ft); no flow
most of year.
1955-59: Maximum discharge, 102 cfs June 4, 1956 (gage height, 6.80 ft); maximum
’gag:’el height observed, 8.73 ft Apr. 16, 1956 (channel choked by snow); no flow at times
each year.
Tgxilgum stage known since 1925, about 14 ft in 1950, from information by local
resident.

Remarks .--Records good.

Rating table, water year 1958-59 (p.ge height, in feet, and
discharge, in cubic feet per second)

4.2 4]
4.3 4
4.4 1.1
4.55 3.2
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| Oct. Nov, Dec. Jan, Feb., Mar, Apr, May June July Aug. Sept.
1 o 0.9
2 (*) 0 .
3 * L] -z
4 * [+] .
5 ° 4 (*) (*)
[3 ) *.; (*)
7 [+ .
8 0 .2 (*)
9 [+] .2
10 o] 3
11 [ .3 (*)
12 0 .2
13 ] .1
14 *0 .1
15 [+] d
18 [+ W1
17 0 0
18 1.0 [+
19 *2.1 [+]
20 2:86 [+]
21 1.6 [+]
22 1.3 [+]
23 1.7 0o
24 1.7 [+]
25 1.8 4]
26 1.8 o)
27 “1.6 o (*)
28 1.5 [+]
29 1.4 [
30 (*) 1.3 o
3 | - 1.dlf-==----|  [=-===-- ———-—--
Total [+] [} 4] 22.1 5.7 o o [+ o 4]
Mean ] (2] [+ [+] o 0.71 0.19 [+] 1] 0 [} 0
0| 1] 0 44 11 ° 1] [+] (] o
Calendar year 1958; Max O Min O Mean O Ac-ft O
Water year 1958-59: Max 2.6 Min © Mean 0.08 Ac-ft 55

Peak discharge (base, 70 cfs).--No peak above base.
* Discharge measurement or observation of no flow made on this day.
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625. Wild Rice River at Twin Valley, Minn.

Location.--Tat 47°16!'00", long 96°14740", in NE{ sec.27, T.144 N., R.44 W., on left bank
t 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 sqg mi.

Records available.--June 1909 to September 1917, July 1930 to September 1859. Monthly
dIscharge only for some perlods, published in WSP 1308.

Gage.--Water-stage recorder. Datum of gage is 1,008.16 ft above mean sea level, datum of
929 (Corps of Engineers bench mark). 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.--37 years, 157 cfs (113,700 acre-ft per year).

Extremes.--Maximum discharge during year, 451 cfs May 6 (gage height, 3.73 ft); maximum
age helght, 3.93 ft Mar. 28 (backwater from ice); minImum discharge, 10 cfs Sept. 23
%gage height, 0,92 ft).
1909-17, 1930-59: 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 c¢f's Nov. 4, 1839.

Remarks.--Records good except those for period of ice effect, which are poor. Flow
sITghtly regulated by Rice Lake and many other small lakes above station. Diurnal
fluctuation caused by operation of mill at Faith, 17 miles above station.

Revisions (water years).--WSP 955: 1941. WSP 1308: 1915(M), 1917(M).

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Q.9 8.6 2.0 114
1.0 13 3.0 294
1.3 34 4.0 514
1.6 64
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day | oct Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 24 34 65| 28| 22 22 255 114 183 166 63 50
2 22 29 ¥55 28 22 22 260 104 179 155 56 15
3 22 31 55 28 22 22 *260 113 182 150 59 45
4 22 33 55 26 22 22 280 200 152 147 53 42
5 19 33 50 26 22 21 280 248 163 141 51 40
6 16| 32 46 26 22 21 340 365 156 150 59 33
7 27 33 44 26 22 21 400 374 161 163 75 31
8 23 35 42 26 22 22 320 339 148 192 87 33
] 26 32 40 26 22 24 276 308 150 244 20 31
10 18 33 40 26 22 28 *244 300 165 212 107 29
11 33 33 38 26 22 32 222 298 168 2860 94 24
12 26 32 38 26 22 34 200 308 148 238 75 25
13 33 34 36 25 22 38 196 288 132 210 60 20
14 361 33 36 25 22 42 188 262 138 190 59 12
15 35 33 34 24 22 45 183 230 170 190 85 23
16 35 39 34 24 22 45 177 218 177 179 54 22
17 34 80 34 24 22 S0 172 208 218 175 62 15
18 32 70 32 24 22 60 165 198 220 165 57 16
19 27 130 32 23 %22 70 160 186 224 155 52 20
20 35 120 32 23 22 75 156 183 200 148 45 14
21 34 12 32 *23 22 60 150 175 180 138 41 11
22 33 100 *32 23 22 65 150 163 179 132 38 17
23 33 90 32 23 22 70 148 168 *173 124 36 10
24 30| 75 32 23 22 80 142 175 168 117 40 16
25 30 75 32 23 22 110 136 179 165 106 86 16
26 28 80 30 140 123 190 168 97 Ele] 17
27 32 75 30 *200 132 218 175 91 *107 16
28 *35 75 30 230 *115 *212 181 86 103 12
29 32 70 30 240 122 210 183 *77 87 *19
30 34 70 28| 280 124 130 179 70 65 20
31 35| - - e 28 260 |- -~---- 183 ------- 88  fe--e—e-
Totall 901 1,728 1,174 2,451 6,084 6,907 5,165 4,794 2,037 724
Mean 29,1 57.6 37.9 24.6 22.0 . 203 223 172 155 65.7 24.1
Ac-ft 1,790 3,430 2,330 1,510 1,220 4,860) 12,090| 13,700| 10,240 9,510 4,040 1,440

Calendar year 1958: Max 280 Min 10 Mean 71.4 Ac-ft 51,690
Water year 1958-53: Max 400 Min 10 Mean 91.4 Ac-ft 66,160

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 18 to Apr. 7.
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640, Wild Rice River at Hendrum, Minn.

65

Location.--Lat 47°16'05", long 96°47'50", in SEf sec.19, T.144 N., R.38 W., near center
of Span on downstream side of highway bridge, half a mile east of Hendrum and 4 miles
upstream from mouth.

Drainage area.--1,600 sq mi, approximately.
Records avallable.--March 1944 to September 1959.

Gage.--Wire-weight gage read once or twice dally.

sea level, datum of 1929 (levels by Corps of Engineers).
gage at same site and datum.

Average discharge.--15 years, 201 cfs (145,500 acre-ft per year).

Extremes.--Maximum discharge during year, 540 cfs Apr. 6 (gage height, 8.92 rt, backwater
Tom 1ce); minimum observed, 11 cfs Sept. 27, 28; minimum gage height observed, 0.98 ft

Sept. 28.

Datum of gage 1s 836.75 ft above mean
Prior to Aug. 2, 1949, chain

1944-59: Maximum discharge, 4,660 cfs Apr. 14, 1956 (%age height, 24.26 r't); max-
wa

imum gage height observed, 27.70 ft Apr, 15, 1947 (back

North}; no flow for some days in 1948-49.

Remarks.--Records good except those for period of ice effect, which a
of high flow diverted into Marsh River basin at overflow section 3

'

H

e poor.
miles east of Ada.

er from Red River of the

Large part

Another diversion into Marsh River basin, formed 1% miles southeast of Ada, diverted
water at all stages 1947-51, after which 1t was closed except for small regulated flow
Amount of diversion not known.

diverted at same point.

Rating table, water year 1958-59, except period of ice effect (gage

height, in feet, and discharge, in cubic feet per second)

(Shifting-control method used Oct. 1 to Nov. 21, Sept. 15~30)

0.8 1 3.0 115
1.0 16 5.0 290
1.5 34 7.0 513
2.0 57
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 22 36 so 26 20 20 380 8 268 252 72 116
2 29 iz 35 28| 20 22 *390 ‘.]i%z 239 246 73 1’:}[5
3 21 44 *80 26 20 2z 400 176 239 226 75 108
4 22 41 75 26 20 22 420 226 261 189 66 8l
5 24 38 70 26 20 22 480 292 286 187 86 73
6 25 41 85 26 20 22 510 363 305 186 66 70
7 25 45 60 24 20 22 500 404 308 188 78 62
8 22 45 55 24 20 22 500 430 279 210 81 50
9 30 43 50 24 20 22 *450 460 231 275 85 40
10 34 42 45 24 19| 25 440 371 234 290 93 39
11 35 39 40 24 19 50 428 368 257 300 95 39
12 36 39 40 24 19 65 324 358 %363 309 98 39
13 37 40 38 22 19 70 279 363 i %22 100 30
14 44 42 38 22 19 *75 266 360 257 101 25
15 39 41 36 22 19 80 256 355 238 269 101 19
16 37 46 36 22 19 85 *248 351 232 273 loz 16
17 40 51 34 22 19 8% 241 350 228 270 103 22
18 42 54 34 22 19 90 234 344 253 266 103 19
19 44 58 34 20 19 1loo 230 323 3186 240 97 16
20 48 62 32 20] *19 110 221 294 310 210 86 16
21 37 132 32 20 19 120 210 246 311 194 76 16
22 42 150 30 *20 19 130 200 226 278 164 72 16
23 §% 7%60 *30 20 19 140 197 224 273 153 66 15
24 4 50 30 20 19 160 194 226 *268 134 63 15
25 45 140 30 20 19 200 194 229 250 130 80 15
26 44 110 30 20 20 220 183 230 236 124 68 12
27 38 105 30 20 20 *250 179 236 237 115 92 11
28 39 100 28 20 20 320 176 265 234 155 *126 11
29 *38 95 28 20 - 3680 *162 %293 244 199 127 17
30 42 95 28 20 370 158 301 256 *106 1 *16
31 43 -—----- 28 20)|--=-=-~ 380)|------- 349 (------- B8 122 |- --mm -
Total] 1,111} 2,126| 1,361 692 544) 3,68l 9,048 9,333| 8,048| 6,578| 2,739 1,137
Mean 35.8 70,9 3.9 22.3 19.4 119 302 301 268 2l2 88. 37,9
Ac-ft| 2,200 4,220| 2,700 1,370 1,080| 7,300( 17,950| 18,510| 15,960 13,050 5,430| 2,260
Calendar year 1958: Max 622 Min 18 Mean 91.0 Ac-ft 65,930
Water year 1958-59: Max 510 Min 11 Mean 127 Ac-ft 92,030

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by 1ce Nov. 22 to Apr. 10.
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645, Red River of the North at Halstad, Minn.

Location.--Lat 47°21'10", long 96°50'50", on line between secs. 24 and 25, T,145 N.,
R.49 W., on downstream side of highway bridge, half a mile west of Halstad, 2% miles
downstream from Wild Rice River, and at mile 375.2.

Draigi e aria.--21,800 sq mi, approximately (includes 3,940 sq mi in closed Devils
Take basin).

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

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

Extremes .--Maximum discharge during period, 3,780 cfs June 13 (gage height, 10.13 ft);
minimum not determined.
1936-37, 1942-59: Maximum discharge, 24,500 cfs Apr. 16, 1947; maximum gage height,
34.00 £t 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 fair. Some
Tegulation by many controlled lakes and reservoirs on {tributaries.

Revisions (water years).--WSP 1388: 1936, 1950.

Rating table, Mar. 17 to Sept. 30, 1959, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

2.4 178 8.0 2,460
3.0 342 11,0 4,350
5.0 1,020
Discharge, in cubic feet per second March to September 1959
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug, Sept.,
1 - 1,100 672 | 1,430 1,270 636 561
2 - 1,200 661 1,300 | 1,260 579 579
3 - 1,500 647 1,180 | 1,330 525 310
4 - 2,000 633 1,150 1,350 498 528
5 - 2,200 776 | 1,150 | 1,400 468 489
6 - *2,400 882 1,270 1,590 474 462
7 - 2,100 | 1,020| 1,320 1,760 480 435
8 - 1,940 | 1,100| 1,180 1,710 531 402
9 ~ | *1,700| 1,110| 1,110| 1,860 507 378
10 - | 1)s10| 1)100| 11520 | 2.300 525 342
11 - 1,390 1,100 35,400 2,510 522 325
12 - 1,250 | 1,110 | *3,700 B 510 308
13 - 1,140 1,070 | 3,760 | 2,080 480 306
14 - 1,040 | 1,060 | 3,410 1,900 432 292
15 - 1,010 1,010 | *2,720 | 1,840 399 278
16 - 1,000 955 | 2,140 | 1,710 408 280
17 *600 944 906 | 1,840 1,700 408 258
18 620 902 875 1,800 1,640 456 264
19 680 899 861 1,980 1,550 435 286
20 T40 868 841 | 2,350 | 1,470 405 255
21 760 830 819 | 2,300 | 1,370 375 255
22 800 794 794 2,080 | 1,270 354 250
23 840 758 765| 1,940 | 1,180 351 217
24 880 729 736 | ¥1,850 1,100 351 204
25 900 715 708 1,780 1,010 384 194
26 726 708 1,680 955 351 198
27 736 747 1,560 899 408 199
28 72 910 | 1,440 arz *489 217
29 *715 | *1,170 1,390 805 537
30 690 | 1,400 | 1,320 | *726 558 | %191
31 f e ---T-| 1,530 |------- 875 5852 [---==-
Total - 35,515 | 28,676 | 57,040 | 45,442 [ 14,388 | 9,705
Mean - 1,184 925| 1,901 | 1,466 464 324
Ac-ft] - 70,440 | 56,880 113,100 | 90,130 | 28,540 | 18,250

Calendar year : Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Mar. 17 to Apr. 7.
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655, Goose River near Portland, N. Dak.

Location.--Lat 47°32', long 97°27', in SEINEL sec.19, T.147 N., R.53 W., on left bank
75 upstream from bridge on State Highway 18, 1i miles upstream from unnamed
tributary, 4 miles downstream from Beaver Creek, and 5 miles northwest of Portland.

Drainage area.--533 sq mi.
Records avallable.--October 1939 to September 1959,

Gage .--Water-stage recorder. Prior to Oct. 1, 1956, wire-weight or chain gage at site
2 miles upstream, at datum 978.76 ft above mean sea level, datum of 1929,

Average discharge.--20 years, 24.3 efs (17,590 acre-ft per year); median of yearly mean
discharges, %5 efs (8,690 acre-ft per year).

Extremes.--Maximum discharge during year, 72 cfs Apr. 3 (gage height, 4.94 ft); no flow
during several months.
1939-59: Maximum discharge, 8,090 cfs May 9, 1950; maximum gage height, 22.98 ft
Apr. 18, May 9, 1950, former site and datum; no flow for several months each year.
Remarks.--Records poor.

Revisions.--WSP 1238: Drainage area at former site.

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day | oct, Nov. Dec., Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 o 46 0.4 1.1
z (*) ) 49 2 .8
3 (*) 0 €7 L1 .6
4 (*) 0 *37 1 .6
s (*) o 32 *.5| *8,9
6 0 29 .1 5.9 (*)
7 0 25 .2 5.9
8 0 21 .3 5.0
9 0 15 .5 5.6 (*)
10 o *11 1.2 6.3 ()
1 bo 7.7 1.4 5.1
12 bo 7.7 1.4 3.6
13 b.2 6.1 1.3 1.1
14 b1.0 5.0 1.2 .2
15 b.4 3.9 1.0 0
16 *p.1 3.4 .9 o
17 bO 3.0 (7] %0 (*)
18 6.6 2.7 .7 0
19 *13 2.6 .8 0
20 17 2.5 .8 0
21 13 2.4 .6 0
22 10 2.2 .6 0
23 15 2.1 .6 0
24 20 2.0 .5 o
25 17 1.9 .5 o
26 *16 1.7 .6 o (*)
27 26 1.5 .7 0
28 (*)| 29 1.2 1.4 0
29 - 30 1.0 1.6 0
30 *) |------- 35 .1 1.6 0
31 R I AR EEE ST 36 |---- 1o |=-==---0 1 e
Totall 0 o 0 0 o| 285,35 | 373.3| =e3.5| s51.7 0 o
Mean 0 0 0 o o| 9.20 12.4| o0.76 | 1.72 0 0 0
Ac-ft] 0 0 0 0 0 566 740 47 103 0 0
Calendar year 1958: Max 45 Min 0 Mean 0,77 Ac-ft 557
Water year 1958-59: Max 49 Min 0 Mean 2.01 Ac-ft 1,460

Peak discharge (base, 200 cfs).--No peak above base.

* Discharge measurement or observation of no flow made on this day.
b Stage-discharge relation affected by ice.
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665, 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
T upstream from Foogman Dam in Hillstoro and 22 miles upstream from mouth.

Drainage area.--1,280 sq mi, approximately.
Records available.,--March 1321 to September 1959 (no winter records prior to 1938).

Gage .--Water-stage recorder and masonry dam. Datum of gage is 879.52 ft above mean sea
svel, datum of 1922, Chain gages at sites 1,00C ft downstream Mar. 17, 1931, to
Mar. 20, 1935, and 600 ft downstream Mar. 21, 1935, to Mar. 28, 1940, at datum 11.45
ft lower, Mar. 29, 1940, to Sept. 25, 1941, staff gage at present site and datum.

Average discha!‘%e.--Zl years (1948-59), 52.0 cfs (37,650 acre-ft per year): median of
yearly mean discharges, 28 cfs (20.300 acre-ft per year).

Extremes.--Maximum discharge during year, 143 cfs Apr. 5 (gage height, 0.84 rt): maximum
gage height recorded, 1,25 £t Mar. 3 (backwater from ice); no flow for many days:
minimum gage height, -1.01 ft Nov, 4.

1981-59: Maximum discharge, 9,420 cfs Apr. 13, 1950; maximum gage height, 14.94
ft Apr. 19, 1950; no flow at times.

Remarks.--Records fair.

Revisions (water years).--WSP 925: 1935-36, 1929, WSF 1208: Drainage area.

Rating tables, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cuble feet per second)
(Shifting-control method used Oct. 7 tg Nov. 4)

Net, 1 to Nov, 4 Nov. S to 3ept. 30
~-0.9 0.1 0.1 [v) 0.4 30
-.8 4 .2 3.7 .6 17
.3 15 .8 143
Discharge . in cublc fest per second, wsater year October 1958 to September 1989
Day 0ct Nuv. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 9.4 ) ags 5.2 12 0.3 o 1.4
o .2 4 (*) [5) 295 1.2 13 .3 0 T.0
3 *.2 .4 0 94 €.0 2 .3 o] 1.0
4 .3 *.3 ] 100 3.0 12 .3 9] *.7
5 .3 o (*) 0 110 *6.0 | *12 .3 e} .5
€ .3 ] 0 *35 €.0 11 .3 *0 .7
7 .3 ) [»] 82 7.1 9.5 .3 ¢] .7
8 .3 5] Q 74 8.3 8.3 *.7 0 .5
9 3o 0 18 7.1| 9.8 a0 .3
10 3 o v *4C 8.3 21 .5 o [°}
11 3o 0 34 7.1| 43 .3 o o
1z .3 D 2 30 5.2 11 .3 0 .1
13 .3 0 al.5 23 4.4 5.2 .3 Q .3
14 .3 o 1.3 22 6.0 4.4 .5 0 .1
15 .3 o 3.0 20 5.2 3.0 W7 o [¢]
16 .3 (o] 5.2 *2 £.2 2.4 7 o} o]
17 .3 o] *5.0 20 5.2 2.4 .7 a .1
18 .3 0 12 18 6.0 1.9 -7 o] .1
19 .3 o] 38 15 6.0 1.4 7 o] 3
2 .3 o} 2 12 6.0 1.0 o7 o .3
21 .3 [} 42 13 5.2 1.4 1.4 O .3
22 .3 s} £8 11 5.2 1.0 1.1 .2 .3
23 vy 0 86 11 5.2 1.0 1.0 .5 .1
24 .4 o] 63 11 4.4 1.0 .7 1.2 o}
25 .4 o] 74 8.3 3.7 1.0 .5 6.0 o
28 .4 0o 88 7.1 7.1 .3 1.9 [o]
27 3 Q *110 7.1 5.2 . *4.4 0
28 4 0 a115 6.0 15 0 13 0
29 4 [} allo 4. 15 o 7.1 o
30 4 8] al0os 12 0 4.4 0
31 S e aloo i 12 b 2.4 |mmmm e
Total| 9.9 1.5 o 0 01,040,61,115,1 207.7 204.4 15.0 41.1 8.8
Mean 0.32 2,05 ) (8] Q 33.6 37.2 €.70 6.81 0.48 1.33 0.29
Ac-ft 20 3.0 [} Q o 2,060 2,210 12 405 30 32 17
Calendar year 1958: Max 79 Min ©O Mean 5.09 Ac-Tt 3,680
Water year 1958~-59: Max 113 Min © Mean 7.24 Ac-ft 5,240

Peak discharge (base, 200 cfs).--No peak above base.

* Discharge measurement or observation of no flow made on this day.
a No gage-height record; discharge estimated n basis of weather records.
Note.--Stage-discharge relation affected by ice Dec. 3 to Mar. 12,
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675. Marsh River near Shelly, Minn.

Location.--Lat 47°21'45", long 96°45'50", in 1\]1-2:%1\1'0(l sec.3, T.145 N., R.48 W., near
center of span on downstream truss of bridge, 37 mlles southeast of 3helly and
10 miles upstream from mouth.

Drainage area.--151 sq mi.

Records available.--March 1944 to September 1959, Monthly discharge only for some
periods, published in WSP 1308.

Gage.--Chaln gage read once or twice daily. Datum of gage is 844.14 It above mean sea
Tevel, datum of 1929 (levels by Corps of Engineers).

Average discharge.--15 years, 111 cfs (80,350 acre-ft per year).

Extremes.--Maximum discharge during year, 96 cfs Mar. 31 (gage height, 2.42 ft); no flow
or many days.
1944-59:  Maximum dischargs, 4,660 cfs May 11, 1950 (gage helght, 18.96 ft, from
floodmark); no flow for many days.

Remarks.--Records fair. Large part of high flow of Wild Rice River dlverted into Marsh
River basin at overflow section 2% miles east of Ada. Another diversion from Wild
Rice River formed 1 mile southeast of Ada, supplemented flow at all stages 1947-51,
after which it was closed except for small regulated flow diverted at same point for
abatement of pollution from Ada sewage plant effluent.

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 8-13, May 18 to July 4)

-0.3 o 0.5 8.8
-.1 4 .9 20
0.0 1.0 1.5 46
.1 1.8 2,0 74
.2 2.9 3.0 142
Discharge, in cuble feet per second, water year October 1958 to September 1959
Day Qet, Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 o] [ 70 1.7 4.4 2.9
2 0 [5) *72 1.8 3.0 4.0
3 (*) 0 0 71 1.6 3.0 3.5
s 0 (] 64 1.6 5.0 2.5 (*)
5 0 o 56 1.8 2.8 1.6
& o s} 47 5.5 o.6 .9
7 0 o 40 13 2.3 .9
8 0 o 33 22 10 1.1
9 5} 0 *28 15 12 .7
10 0 o 24 13 11 .6
11 0 s} 19 12 8.1 .4
12 0 o 12 2 *5.8 .2
13 0 o 9.3 11 4.8 o)
14 o 4] 7.5 10 3.8 1.0
15 0 (] 5.6 8.8 3.2 .9
16 [o} 0 5.2 7.0 3.0 .7
17 o] 5.0 4.4 6.6 2.3 .6
18 o 10 4.0 6.8 2.9 .7
19 0 *9.5 3.5 6.4 3.6 .8
2 *Q 8.0 2.9 6.0 3.5 1.6
21 o} 6.0 3.0 5.6 8.8 1.8
22 (*) 0 10 1.9 5.2 8.1 1.6
23 (*) 0 20 2.1 4.4 5.4 1.8
24 0 30 2.2 4.6 *4,2 1.6
25 .1 | *38 1.7 4.8 4.0 1.8
26 .1 50 1.5 1.8 5.8 1.1
27 0 65 1.5 3.5 5.4 1.4
28 [s} 70 1.6 3.6 5.0 1.1
29 (*) 82 *1.8 *3.3 1.0 .9 (*)
30 -l 79 1.8 4.0 5.0 *.8 (*)
31 Bt I B R b 88 [~ 4.2 [=------ .4 -
Total o 0 o ] .21 568.5| 537.5| 209.4 | 148.8 39.5 0 o
Mean 0 0 o 0 0.01 18.3 16.9 6.75 4.96 1.27 0 o
Ac-ft 0 0 [ 0 0.04 ] 1,130 | 1,190 415 295 78 0 o
Calendar year 1958: Max 4€ Min O Mean 2.18 Ac-ft 1,580
Water year 1958-59: Max 86 Min 0O Mean 4.28 Ac-ft 3,110

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Feb. 25 to Mar. 27,

578807 O -6l - o
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690. Sand Hill River at Climax, Minn,

Location.--Lat 47°36'10", long 96°47'40", in SELSEL 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 up-
stream from mouth.

Drainage area.--405 sq mi, approximately.

Records available.--March 1943 to September 1959 (winter records incomplete in some years).
onthly discharge only for some periods, published in WSP 1308.

Gage .--Chain gage read once daily. Datum of gage is 833.69 ft above mean sea level, ad-
ustment of 1912 (levels by Corps of Engineers).

Average discharge.--11 years (1946-50, 1952-59), 62.4 cfs (45,180 acre-ft per year).
Extremes.--MaxImum discharge during year, 310 cfs Apr. 2 (gage height, 7.64 ft, backwater
SZrolél ig]e.);llginﬂum daily, 3.4 cfs Feb., 17-21; minimum gage height observed, 0.72 ft

ept. , , .
1943-59: Maximum discharge, 3,040 cfs Apr. 22, 1950 (gage height, 16.31 ft, from
floodmark); minimum not determined.
Remarks.--Records fair,
Revislons (water years).--WSP 1388: 1943(M), 1944, 1947(M).

Discharge, in cubic feet per second, water year October 1958 to September 1959

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

1 11 12| 12 5.2 4.0 5.0 240 29 40| 19 7.3 9,3
2 10 i3 11 5.2 4.0 5.0 *281 29 36 19 6.3 9.8
3 10 13| *11 5,0 4.0 5.0 250 32 33 18 6.8 10

4 11 13 11 5.0 4.0 5.0 210 38 31 16 11 1
5 9.8 13 10 5.0 3.8 6.0 170 46 32 15 9.0 10

6 10 13 10 5.0 3.8 7.0 920 72 31 14 14 9.8

7 9.8 13 9.0 5.0 3.8 9.0 55 107 29 16 17 10

8 11 12 8.5 5.0 3.8 9.0 40 241 24 19 15 8.8

9 13 13 8.0 5.0 3.6 12 *65 211 24 24 13 7.8
10 13 14 8.0 5.0 3.6 18 75 149 22 21 9.8 7.0
11 20 14 7.5 5.0 3.6 16 75 119 28 19 12 6.8
12 16 15 7.5 5.0 3.6 16 71 88 29 14 13 7.0
13 14 13 7.0 5.0 3.6 14 63 76 24 13 16 6.1
14 13 14 7.0 4.8 3.6 14 63 72 23 19 14 8.3
15 13 15 7.0 4.8 3.6 12 53 68 21 20 16 6.1
16 13 13 6.5 4,8 3.6 12 *53 56 23 24 17 6.3
17 13 20 6.5 4.8 3.4 12 44 54 26 21 16 5.2
18 13 16 6,5 4.8 3.4 10 46 51 30 18 13 5.6
19 13 24 6.0 4.8 3.4 *21 42 52 24 16 12 8.3
20 14 35 6.0 4.8 *3.4 35 42 46 29 13 10 6.6
21 13 40 5.5 4.8 3.4 30 41 46 30 16 9.6 6.1
22 14 35 5.4 *4,6 3.6 25 39 43 32 21 9.0 7.3
23 13 30 *5,4 4.6 4.0 30 36 42 32 24 14 6.8
24 14 25 5.4 4.6 4.0 35 34 41 *29 19 15 7.5
25 13 18 5.4 4.6 4,5| %45 31 38 30 16 38 6.8
26 15 15 5.2 4.6 4.5 55 31 46 25 13 32 10
27 14 14 5.2 4.6 5.0 65 31 45 23 11 22 9.0
28 14 13 5.2 4.4 5.0| 65 30 *49 23 9.8 *19 9.8
29 *14 13 5.2 1.4 - 90 *30 44 22 8.3 14 9.0
30 13 13 5.2 4,4 200 30 43 21 *9.6 12 *9.0
31 I 5.2 4.4 280 |[------- 42f------- 1.8 11 [---e---
Totall 400.4 524| 224.3] 149.0( 107.6/1,143.0| 2,359{ 2,115 826] S511.5| 443.6| 236.7
Mean 1z.9 17.5 7.24 4,81 3.84 36.9 .6 68.2 27.5 16.5 14.3 7.89
Ac-ft] 794 1,040 445 296 213| 2,270| 4,680 4,200{ 1,640/ 1,010 880 469
Calendar year 1958: Max 155 Min 5.2 Mean 21.6 Ac-ft 15,650
Water year 1958-59: Max 280 Min 3.4 Mean 24.8 Ac-ft 17,940

* Discharge measurement made on thls day,
Note.--Stage-discharge relation affected by ice Nov. 16 to Apr. 11.

740. Lower Red Lake near Red Lake, Minn.

Location.--Iat 47°57!, long 95°17', in NWi sec.28, T.152 N., R.836 W., on left bank just
upstream from dam at outlet, 13 miles northwest of village of Red Lake.

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

Records avallable.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933
To September 1959 (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
Geological Survey. October 1921 to September 1929 gage heights at Redby and on Upper
Red Lake at Waskish in files of Minnesota Department of Conservation (fragmentaryli.

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 ft lower.

Extremes.--Maximum gage height during year, 5.97 ft July 20 {(affected by wind action);
minimum, 3.34 ft May 12 %aft‘ected by wind action).

19:238-5%§35Max1mum gage height, 9.53 ft June 25, 1950; minimum recorded, 0.80 ft
Nov. ) .

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

of wind and by seiches.

Month-end gage height, in feet, October 1958 to September 1859

Oct. Bleesvana. 4,26 Jan. 3l........ (1) Apr. 30....00.. 4.65 July 3l........ 4.87
Nov, Feb. 28........ 4.49 May 31. .. 5.12 Aug. 3lie...e.. 4,87
Dec. Mar, 3l........ 4.54 June 30....000. 5.11 Sept.30,. . u0se. 4.47

1t No gage-helght record Jan, 31; gage height Jan. 22, 4,49 ft.
Note.--Mean dally gage heighte are avallable,
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745, 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
ownstream from dam at outlet of Lower Red Lake and 13 miles northwest of village of
Red Lake.

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

Records available.--May 1933 to September 1359. Monthly discharge only for some periods,
published In WSP 1308.

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

Average discharge.--26 years, 410 (296,800 acre-ft per year).

Extremes.--Maximum daily discharge during year, 65 c¢fs Nov. 18, 19; maximum gage height
observed, 3.34 ft Feb. 17 (backwater from ice); minimum daily discharge, 2.0 cfs
Nov. 15; minimum gage height, 0.83 ft Apr. 30, May. 1.
1933-59: Maximum discharge, 3,600 cfs June 25, 1950 (gage height, 9.19 ft,
affected by seiches and backwater from aguatic vegetation%, from rating curve extended
above 1,400 c¢fs; no flow at times.

Remarks.--Records falr. Flow completely regulated by outlet dam on Lower Red Lake.
Revisions (water years).--WSP 1308: 1934(M), 1943(M). WSP 1438: 1950(M).

Discharge, 1in cublc feet per second, water year October 1958 to September 1959

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

1 36| 39 54 46| 48] 48 54 15 30 46 63 46

2 286 39 54 46 48 48 *54 16 25 43 56 43

3 31 41 2 46 46 48 54 26 22 41 56 40

4 58 41 50 46 46 48 56 30 28 46 53 39

5 51 38 50 48 46 48 58 39 15 50 56 43

6 51 44 48 48 46 48 80 43 22 36 62 44

7 51 38 48 48 46 48 56 30 26 33 62 46

8 51 38 46 50 46 48 52 31 26 45 60 36

9 45 38 46 52 46 48 51 18 27 53 58 40
10 40 43 46 54 46 48 50 25 28 43 58 41
11 60 40 44 54 46 48 48 40 28 41 56 41
12 39| 43 44 54 4 48 48 45 30 39 51 38
13 39 33 44 52 46 48 44 41 36 38 41 43
14 44 9.2 42 *51 46 48 39 20 31 41 *41 38
15 51 2.0 42 50 46 50 46 44 33 43 39 38
16 53 2.2 *41 48 46 50 38 50 *¥39 46 41 *34
17 51 16 41 48 *46 50 34 52 48 46 41 33
18 43 65 41 48 46 &0 41 52 56 48 41 34
13 43 €5 41 48 46 52 39 *55 56 48 44 33
20 44 *63 41 48 46 52 41 50 58 51 50 34
21 46 64 40| 48 46 52 *41 80 80 48 53 36
22 4€ 60 40| 48 46 52 40 51 56 *50 50 36
23 46 62 40 48 46 52 39 46 44 51 53 39
24 53 60 40 48 46 52 39 44 39 44 44 33
25 50| 60 40| 50 46 52 36 44 43 43 53 28
26 48 60 40 52 33 44 36 46 43 30
27 48 58 40 54 30 48 48 48 46 32
28 *48 58 40! 54 25 33 45 50 41 34
29 48 56 42 54 20 30 51 56 43 33
30 44 56 44 54 15 26 44 53 53 33
31 41/------- 46 S4)--nmen- 31|------- 55 (5320 PR
Total| 1,425 1,329.4 1,367 1,521 1,298 1,558 1,281 1,179 1,131 1,421 1,561 1,118
Mean 46, 90| 443 44,1 49,1 46.4 50.3 42.7 38.0 . 45.8 50.4 37.3
Ac-ft] 2,830 2,r40 2,710 3,020 2,570 3,090 2,540 2,340 2,240 2,820 3,100 2,220

Calendar year 1958: Max 1,120 Min 2.0 Mean 345 Ac-ft 249,500
Water year 1958-59: Max 65 Min 2.0 Mean  44.4 Ac-ft 32,120

* Discharge measurement made on this day.

Note,--Stage-discharge relation affected by ice Nov. 18 to Apr. 8 (no gage-helght record Jan. 22
to Feb. 16, Feb. 18 to Apr, 1, Apr. 3, 4; discharge estimated on basis of 2 discharge measurements,
weather records, and records for station at Highlanding).
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750, Red Lake River at High Landing, near Goodridge, Minn.

Location.--Tat 48°03', long 95°48', on line between secs. 2% and 29, T.153 N., R.40 W.,
on left bank at upstream 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 1929 to September 1959, 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
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 ft
higher at site 50 ft downstream. Dec. 9, 1928, to Sept. 30, 1949, water-stage recorder
at present site at datum 4.00 £t higher.

Average discharge.--30 years, 422 cfs (305,500 acre-ft per year).

Extremes.--Maximum discharge during year, 326 cfs Apr. 3 (gage height, 5.42 ft, backwater
from ice); maximum gage height, 5.44 £t Mar. 31 (backwater from ice); minimum daily dis-
charge, 1.5 c¢f's Nov, 10.

1929-59: Maximum discharge, 2,720 cfs May 11, 1950 (gage helght, 13.42 ft): no flow
during infrequent periods in 1931-24, 1936-37,

Remarks.--Records good except those for period of ice effect, which are fair. Flow regu-
ated by outlet dam on Lower Red Lake.

Discharge, in cubic feet per second, water year October 1958 to September 1959

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

1 38 34 44 10 48 45 250 2 42 45 41 48

2 40 37 iz 15 18 15 300 23 37 44 44 50

3 37 37 44 42 48 45 320 185 34 44 61 51

4 37 3 44 42 48 47 300 Z0 33 45 &5 139

s 37 37 44 45 48 48 260 46 24 45 55 51

£ 35 37 42 40 46 48 255 48 36 42 55 49

7 53 37 42 42 46 48 *240 51 23 44 62 47

8 53 34 42 42 46 18 201 53 20 49 59 44

3 53 12 40 45 46 48 181 42 20 51 51 42
10 53 1.5 40 45 18 48 172 48 32 18 51 44
11 57 7.0 40 48 46 48 114 51 42 16 50 a2
12 13 12 38 50 46 48 100 42 29 44 49 40
13 49 17 38 *52 46 48 98 2 22 12 *49 40
14 49 20 38 52 45 48 *80 33 25 42 49 37
15 51 14 ~3€ 53 15 48 68 42 *28 15 46 *34
15 a7 24 3€ 50 *45 48 8 35 30 45 42 34
17 43 35 36 48 45 48 64 44 20 43 39 34
18 5 40 36 48 45 48 56 *73 34 42 41 34
13 43| *38 36 48 45 50 51 72 37 38 42 33
20 43 50 3€ 48 45 52 *49 8l 40 39 43 34
21 41 50 36 48 45 52 42 59 44 43 43 35

2 38 50 38 45 45 52 35 59 46 45 44 32
23 49 85 26 48 45 54 37 59 47 *44 47 34
24 34 55 36 48 45 58 2 48 56 13 48 33
25 34 55 36 48 45 59 42 48 59 42 51 32
26 43 55 3F 60 35 19 48 40 51 35
27 *49 52 36 85 37 51 19 40 55 32
2 43 50 36 90 42 51 46 41 49 30
29 40 48 36 140 28 51 37 41 47 3T
30 34 48 36 220 3z 40 42 41 47 32
33 7Y Pp—— 38 *250 |- - - --- PRl PR 42 47 |-~ emee
Totall 1,351|1,078.5| 1,194| 1,459| 1,286| 2,059 3,599 1,411| 1,092| 1,345| 1,523| 1,185
Mean 43.8 3€.0 38.5 47.1 4£,9 65,4 120 45,5 35.4 43,4 49.1 38.8
Acft| 2,680 2,140| 2,370| 2,890( 2,550| 4,080 7,140| 2,800 2,170| 2,870| 3,020 2,310

Calendar year 1358: Max 1,140 Min 1.5 Mean 3267 Ac-ft 265,500
Water year 1958-59: Max 320 Min 1.5 Mean 50.9 Ac~ft 36,820

* Discharge measurement made on this day.

Note,--Discharge computed from cnce-dally wire-weiéht gage readings Oct. 1 to Dec. 8, Apr. 3-6,
Apr, 11 to May 17, May 24 to July 21, Aug. 17, 18, 20-22, Sept. 10-30, Stage-discharge relation
affected by ice Nov. 16 to Apr. 7.
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760. 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 quarter
of a mile upstream from highway bridge, 5 miles north of city of Thief River Falls,
7 ‘gtles upstream from mouth, and 9 miles downstream from Mud Lake National Wild Life
Refuge. .

Drainage area.--959 sq mil.

Records available.--Julg 1909 to September 1917, April 1920 to September 1921, October

o September 1924, October 1928 to September 1959, Monthly discharge only for

sgmelg(s)glods, annual maximums for water years 1919, 1922, 1925, 1926, published in
WSP .

Gage .--Water-stage recorder and control of grouted boulders. Datum of gage is 1,112.23
%t above mean sea level, datum of 1929 (levels by Minnesota Highway Department). Prior
to May 4, 1939, staff or chaln gage at same site and datum.

Average discharge.--42 years, 117 cfs (84,700 acre-ft per year).

Extremes.--Maximum digcharge during year, about 950 efs Apr. 5 (gage height, 8.48 ft,
backwater from ice); maximum gage height, 9.22 ft Apr. 4 (backwater from ice); no flow
for many days.

1909-17, 1919-26, 1928-59: Maximum discharge, 5,610 cfs May 13, 1950 (gage height,
17.38 ft); no flow in fall and winter of several years.

Remarks.--Records good except those for period of 1ce effect, which are fair. Some regu-
Tation by Thief Lake (usable capacity, 8,450 acre-ft).

Revisions awatex’ Ears!.--HSP 925: Drajlnage area. WSP 1308: 1917(M), 1924(M), 1929(M),
1931~ B M), 1937(M).

Rating table, water year 1958-59, except period of ice effect Sgage
height, in feet, and discharge, in cubic feet per second

3.7 o] 4.6 9.5
3.8 .1 4.7 17
4.0 .2 4.8 29
4.2 .6 5.0 61
4.3 1.2 6.0 324
4.4 2.9 8.0 940
4.5 5.6
Discharge, 1n cublc feet per second, water year October 1958 to September 1959
Day | Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 ] 0.6 1.0 o 520 164 | 415 0.5 36 63
2 [ .6 ] .1 *600 164 360 .3 39 €3
3 o .6 7 .1 750 164 173 22 44 63
4 [ .6 .6 .1 800 170| 156 1.3 39 63
5 o .6 .6 .1 920 209 151 6.4 36 63
[ 0 =5 5 .1 *793 316 148 8.3 38 63
7 o .5 .5 .1 800 327 145 6.0 27 61
8 o .6 .4 .1 633 316 97 9.5 22 61
9 s} .6 3 .1 552 307 67 24 20 61
10 4] .6 .2 .1 522 302 65 27 22 61
11 o] .6 1 .1 495 293 41 81 22 59
12 2] .5 W1 .1 492 282 28 65 22 24
13 o .5 o o1 492 282 25 87 *22 4.8
14 o) .5 0 (%) .1 447 282 24 215 22 1.9
15 o .6 0 .1 435 279 *23 232 20 *1.2
18 o .8 *0 .1 418 279 12 229 20 6
17 o 1.2 [ (*) .1 421 276 4.2 226 20 4
18 o] 2.8 [s] .1 519 271 2.4 223 20 .3
19 0 2.8 [ o1 510 *268 1.4 218 22 22
20 [ *2.8 o .1 498 265 .9 218 22 .2
21 .2 3.0 0 1| *a92 265 .9 240 22 .2
22 .3 3.0 0 .2 480 262 .8| 226 19 .2
23 .3 2.8 o .2 483 262 .8 *218 24 .3
24 3 2.4 2] .4 480 257 19 215 23 .2
25 3 2.2 o] .5 471 251 6.4 215 24 .2
26 .3 2.0 ] .8 468 265 2.9f 212 23 .8
27 .3 1.8 [o] 1.0 415 386 1.9 187 38 .8
28 *3 1.6 o] 184 426 1.8 38 .9
29 .4 1.4 [} 164 28 1.2 61 1.2
30 .5 1.2 o 164 421 7 85 1.5
31 A EEEEP 0 - mm s 421 = 85 |-~---—
Total 3.9 40.3 5.8 Q s} 834.9 | 15,418 | 8,858 937 720.9
Mean 0.13 1.34 0.19 o} [s] 26.9 514 286 30.2 24.0
Ac-ft] 7.7 80 12 [} o] 1,660 30,580 | 17,570 1,860 1,430
Calendar year 1958: Max 739 Min O Mean 54.3 Ac-ft 39,320
Water year 1958-59: Max 920 Min O Mean 88.8 Ac-ft 64,310

* Discharge measurement or observation of no flow made on this day,
Note,--Stage-discharge relation affected by ice Nov. 16 to Apr. 5.
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780. Clearwater River at Plummer, Minn.

Location.--Lat 47°55', long 96°03!, in SELSWi sec.4, T.151 N., R.42 W., on right bank
t downstream from Soo Line Railroad bridge, 300 ft downstream from bridge on U. S.
Highway §9, 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 1959.

Gage .--Water-stage recorder. Datum of gage 1s 1,099.12 ft above mean sea level, adjust-
ment of 1912 (levels bg Corps of Engineers). Prlor to Nov. 10, 1939, staff gage at
site 100 ft upstream at same datum,

Average discharge.--20 years, 170 cfs (123,100 acre-ft per year).

Extremes.--Maximum discharge during year, 702 cfs Apr. 6 (gage height, 6.37 ft, backwater
from ice); minimum, 28 cfs Sept. 19, 20 (gage helght, 2.42 ft).
1939-59: Maximum discharge, 3,630 cfs May 6, 1950 (gage height, 11.33 ft); maximum
gage height, 11.84 ft June 27, 1957; minimum discharge, 7.9 cfs July 8, 1940.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Slight regulation by Clearwater Lake.

Retlng table, water year 1958-59, except period of ice effect ggage
height, in feet, and discharge, in cubic feet per second

2.3 18 3.5 169
2.5 33 4.0 271
3.0 89 *5.0 523

Discharge, In cubic feet per second, water year October 1958 to September 1959

Day | oct. Nov, Dec. Jan, Feb. Mar. Apr, May June July Aug, Sept.
1 44 49 44 36 33 32 480 86 210 140 39 50
2 15 46 44 36 33 32 500 86 190 125 36 46
3 45, 45 44 36 33 33 480 90 170 115 34 46
4 45, 44 45| 36 33 33 450 99 145 105 36 48
s 45 44 @ 36 32 33 480 142 130 105 32 52
6 45) 43| 42 36 32 33 520 204 120 105 35 50
7 45 i3 42 36 32 33 *246 256 115 110 37 54
8 45 43 40 36 32 33 390 271 112 120 50 53
9 51 45 40 36 31 33 309 278 115 135 45 49

10 51 48 40 36 31 33 245 289 125 130 50 42

11 54 46 40 36 31 34 202 284 140 140 44 42

12 57 46 38 36 30 34 177 267 160 150 44 38

13 55| 46 38 *36 30| 34 160 262 170 130 *48 35

14 54 46 38 36 30 34 *151 224 150 130 54 33

15 52 49 *38 36 30 34 144 212 *128 120 51 *32

16 51 45 38 36 *30 34 136 194 120 110 49 31

17 51 50 36 36 30 32 128 178 125 100 45 32

18 51 80| 36 36 30 32 123 *167 130 95 48 31

19 51 *70 36 36 30 34 121 155 180 85 48 29

20 51 60 36 36 30 36 115 170 280 80 44 29

21 50 70 36 36 30 36 110 190 330 85 40 29

22 50 80 37 36 30 38 lo4 200 380 85 40 32

23 50 55 37 35 30 38 103 190 420 75 44 33

24 48 S0 37 35 30 38 100 180 450 *68 45 33

25 49 46 37 35 30 40 95 185 460 66 64 37

26 50 45 36 45 96 205 420 61 58 41
27 *51| 45| 36 80 90 220 350 56 64 36

28 54 45 36 *115 88 240 250 51 58 36

29 544 45 36 200 86| 245 220 46 55 38

30 53 45 36 280 89 235 180 44 50 37

31 50|« ------ 36 *380| - === --- 225|---m-n- 43 49 |- cammne

Total] 1,547 1,494 1,195/ 1,101 e67| 1,956| 6,712| 6,229| 6,475| 3,020 1,436( 1,174

Mean 49,9 49.8] 38.5 35,5 31.0 63.1 224 201 216 97.4 46.3 39,1

Ac-ft| 3,070 2,960 2,370| =2,180| 1,720{ 3,880 13,310| 12,360( 12,840| 5,990| 2,850| 2,330

Calendar year 1958: Max 808 Min 22 Mean 79.5 Ac-ft 57,530

Water year 1958-59: Max 520 Min 29 Mean 91.0 Ac-ft 65,860

Peak discharge (base, 500 cfs).--Apr. 6 (2:20 p.m.) 702 cfs (6.37 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 16 to Apr, 8. No gage-height record May 19
to June 14, June 16 to July 23; discharge estimated on basis of 3 discharge measurements, recorded
range in stage, weather records, and records for station at Red Lake Falls.
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785, Clearwater River at Red Lake Falls, Minn.

Location.--Lat 47°53'15", long 96°16'25", in NWINEZ sec.22, T.151 N., R.44 W., on left
bank 40 ft downstream from Great Northern Rallroad 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,--Jurne 1909 to September 1917, October 1934 to September 1959. Monthly
discharge only for some periods, published in WSP 1308.

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.--33 years, 280 cfs (202,700 acre~-ft per year).

Extremes.--Maximum discharge during year, 1,960 cfs Apr. 4 (gage height, 6.30 ft, backwater
from ice); minimum daily, 34 cfs Feb, 20-25; minimum gage height, 1.79 ft Sept. 21.
1909-17, 1934-59: Maximum discharge, 9,310 cfs May €, 1950 (gage height, 11,28 ft);
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 excupt those for period of ice effect, which are poor. Slight regu-
lation by Clearwater Lake and several smaller lakes.

Revisions (water years).--WSP 355: 1811-12. WSP 1438: 1910-11, 1917(M).

Rating table, water year 1958-59, except period of ice effect (gage helght,
n feet, and discharge, in cublc feet per second
{Shifting-control method used Oct. 9 to Nov. 15, Apr. 5-8, May 12-30)

1.7 2 3. 405
1.9 53 4.0 945
2.1 90 5.0 1,640
2.5 200
Discharge, in cubic feet per second, water year October 1958 to September 1952
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 53 74 85 2 38 36 740 174 349 289 67 78
2 55 72 55 2 38| 8 820 168 327 750 65 80
3 56 70 85 42 38 38 850 171 306 228 T4 78
4 58 68 Su 42 38 38 1,000 181 277 221 78 76
s 58 58 50 42 36 37 1,000 228 239 197 78 74
[ 58 68 48 42 36 37| *1,080 338 243 174 76 78
7 58 67 46 42 36 37 981 455 218 162 74 80
8 56 65 48 44| 55 37 807 505 184 187 72 78
9 83 835 44 44 386 38 6588 505 1s2 187 82 76
10 67 63 44 44 36 38 580 500 181 197 86 72
11 83 85 44 44 38 40 485 450 221 224 90 85
12 82 67 42 44 36 40 420 445 302 22 95 58
13 58 87 42 *44 36 40 386 42 323 197 *111 52
14 68 65 42 44 36 40 358 382 298 181 113 47
15 58 65 *40 44 35 39 340 345 *243 181 108 *45
15 87 58 40 44 *35 38 314 314 204 168 97 43
17 83 85 40 42 35 38 285 294 184 159 86 42
18 63 80 40 42 35 39 269 *265 184 156 80 40
19 62 *55 40 42 35 40 258 246 405 148 74 40
20 B85 70 40 42 34 40 246 254 585 139 2 40
21 65 85 40 42 34 4?2 228 302 840 131 70 39
22 B3 80] 42 42 34 44 218 318 630 214 58 40
23 63 8% 4z 40 34 48 218 340 645 232 2 42
24 63 90 42 40 34 52 218 3549 830 210 72 40
25 2 90 42 40 34 100 204 340 620 171 86 39
26 65 80 42 *300 194 336 610 139 108 43
27 *67 85 2 340 180 327 580 118 108 43
28 67 90 42 *370 184 391 540 *102 113 43
29 70 75 42 550 171 405 485 86 126 43
30 74 70 42 700 *174 391 367 76 104 43
31 TL|------- 42 *780 |- ------ 572 |=------ 88 86 |- ------
Total| 1,964 2,165 1,373 1,292 995 4,094| 15,885{ 10,548} 11,162 5,413 2,691 1,857
Mean 83.4 72.2 44.3 41.7 35.5 132 463 340 372 175 86.8 55.2
Ac-ft] 3,900 4,290 2,720 2,560 1,970 8,120| 27,540 20,920] 22,140 10,740 5,340 35,290
Calendar year 1958; Max 1,310 Min 26 Mean 124 Ac-ft 89,650
Water year 1958-59: Max 1,060 Min 34 Mean 157 Ac-ft 113,500

* Discharge measurement made on thils day.

Note.--Stage-discharge relation affected by ice Nov, 17 to Apr. 5 (no gage-height record Feb, 21
to Mar, 285; discharge estimated on basis of 1 discharge measurement, weather records, and records
for station at Plummer).
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790. Red Lake River at Crookston, Minn,

Location.--Lat 47°46'32", long 96°36'33", in SWigwi sec.30, T.150 N., R.46 W., on right
at downstream side of highway bmdge in Crookston 0.3 mile downstream from Inter-
state Power Co.'s dam and 0.5 mile downstream from bridge on 3tate Highway 81.

Dralnage area.--5,280 sq mi, approzimately.

Recor'ds avallable.--May 1901 to September 1959. Monthly discharge only for some perlods,
shed in WSP 1308. Figures of dally discharge for Apr. 3-30, 1904, published in
WSP 130, have been found unreliable and should not be used.

Gage .--Water-stage recorder. Datum of gage i1s 832.72 ft above mean sea level, datum of
929. May 18, 1901, to June 30, 1909, chain gage at brldge 300 It 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 present site
and datum.

Average discharge.--58 years, 985 cfs (713,100 acre-ft per year).

Extremes.--Maximum discharge during year, 5,630 cfs Apr. 5 (gage height, 11.72 ft); mini-
wam, 25 cfs Oct. £ (gage height, 2.50 ft)
1901-59: Maximum discharge, 27,400 cfs May 7, 1950 (gage height, 25.70 ft): mini-
mun, 2.0 efs Dec. 14, 15, 16, 1936,

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are fair. Diurnal fluctuation caused by powerplants upstream.

Revislons (water years).--WSP 1115: 1906, 1915-1€, 1919-20, 1922, 1925, 1927, 1929.
WSP 1 T 1 M), 1919(M), 1928(M), 1930(M). See also Records avallable.

Rating table, water year 1958-59, except perlocd of lce effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting control method used July 3 to Sept. 30

2.5 25 .0 1,030
2.8 108 7.0 2,260
3.0 177 10.0 4,340
4.0 567
Discharge, in cublc feet per second, water year October 1958 to September 13959
Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept
1 B2 112 alls 84 72 72| 2,880 336 874 394 142 217
2 75 112 all? 97 70 75| *2,550 367 845 280 152 188
3 70 109 *109 78 67 75 3,080 375 780 265 195 202
4+ 920 109 109 97 €7 72 3,140 363 707 257 280 208
S a7 106 106 81 87 75| b3, 600 402 394 250 257 209
& 87 106 90 75 81 78] b3,750 458 398 243 213 217
7 87 106 81 75 94 751 *3,120 628 371 280 184 209
8 90 108 78 75 97 75} 2,570 827 386 246 174 202
9 87 10¢ 72 75 100 78 1,950 917 298 220 152 181
10 103 103 70 70 109 a1 1,580 878 390 227 149 199
11 103 103 58 87 112 81 1,410 869 227 232 181 191
12 103 108 53 €7 100 84 1,240 850 298 268 *195 170
13 108 106 53 72 37 a7 1,140 761 375 261 191 166
14 109 103 50 84 84 20 1,060 716 386 298 177 166
15 87 103 48 78 B84 30 1,030 725 352 291 177 116
16 100 100 48 78 84 87 93¢ 658 302 355 181 80
17 100 128 50 84 81 94 864 667 268 450 170 64
18 100 87 as0 72 87 108 812 B836 250 434 152 64
19 97 87 ass 78 97 112 8€4 814 *250 454 al4s 50
2 100 103 aco 72 94 11e 893 €01 442 382 al4l 48
2l 103 118 ags 87 *78 126 83e 663 597 348 al30 53
2 106 166 aBs 72 84 119 817 685 641 371 al20 72
23 106 220 *70 *70 78 118 E63 €94 €14 438 al3s €4
24 1086 170 70 64 70 129 798 716 623 487 alag 87
25 103 163 72 El 75 170 780 £94 601 3390 aZ00 78
26 108 126 78 61 75 268 698 €01 408 a250 78
27 106 al24 75 €4 72 414 812 597 329 a200 70
28 103 al22 84 €4 70 789 *803 567 336 *188 70
29 *10€ alzo 84 &7 - 1,180 936 529 *298 217 75
30 109 alls 97 70|~ *1,720 975 471 221 250 75
31 112|---==--- 81 72 |- 2,510 |-~ 926 |------- 142 224 |-------
Total] 3,018 3,530 2,308 2,291 2,346 9,250| 45,668 21, 250 14,434 9,853 5,€61 3,867
Mean 97.4 118 74.5 73.9 3.8 298 1.522 481 318 183 129
Ac-ft| 5,990 7.000 4,580 4,540 4,€50( 18,350 90,580 42, 150 28,630 19,510 | 11,230 7,670

Calendar year 1958: Max 3,300 Min 48 Mean 580 Ac-ft 420,000
Water year 1968-59: Max 3,750 Min 48 Mean 338 Ac-ft 244,900

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of recorded range in stage, weather records,
and records for nearby stations.

b Stage-discharge relation affected by ice.
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825, Red River of the North at Grand Forks, N. Dak.

Location.--Tat 47°56'26", long 97°02'47", in SELNEL sec.32, T.152 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 elosed Devils Lake
basin).

Records avallable.--May 1901 to September 1959 in reports of the Geological Survey. April
1882 to November 1912 in report of Minnesota State Drainage Commission.

Gage .--Water-stage recorder. Datum of gage is 778.35 ft above mean sea level, datum of
T929. 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 Rallway bridge at datum about 5L ft
higher, but published at datum only half a foot higher than present datum. Oct. 16,
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.--77 years (1882-1959), 2,294 cfs (1,661,000 acre-ft per year).

Extremes.--Maximum discharge during year, 6,300 cfs Apr. 6; maximum gage height, 16.10 ft
Apr. 7, fromhigh-water mark (backwater from ice); minimum discharge, 210 cfs Dec. 18;
minimum gage height, 2.27 £t Nov. 19,

1882-1959: Maximum discharge, about 80,000 ofs Apr. 10, 1897 [(gage height, 50.2 ft,
site and datum then in use), from rating curve extended above 54,000 cfs; minimum,
2.4 cofs Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual regulation during repair of
dam at Grand Forks).

Remarks.--Records good except those for period of ice effect, which are fair. Flow regu-
afed by many lakes and reservolrs on tributaries, Records of chemical analyses and
water temperatures for the water year 13959 are given in W3P 1642,

Revisions éwater years).--WSF 855: 1936(M). WSP 1115: 1942. WSP 1175: 1897(M).
WSP 1 : 1904, 4-15, 1917-19, 1921-22, 1927, 1950.
Rating table, water year 1958-59, except perlod of ice effect (gage

height, in feet, and discharge, in cublc feet per second)
{Shifting-control method used Apr. 8 to May 16)

2.2 225 9.0 3,000
3.0 425 12.0 4,650
4.0 750 15.0 6,450
6.0 1,560
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 *473 377 *590 310 390 380| 4,000 | *1,240 | *2,440 | *1,860 879 764
z 419 374 580 340 400 380 4,500 1,070| 2,420 1,760 774 764
3 386 377 560 350 400 3801 *4,700 1,040 2,280 1,650 757 757
4 362 380 540 350 400 380 5,200 1,020 2,080 1,620 698 743
Sl 360 383 520 350 390 380 5,800 1,050 1,980 1,630 €94 715
6 365 404 480 350 380 390 | *g,200 1,100 1,780 1,630 740 676
7 371 407 440 350 370 400 6,200 1,280 1,680 1,740 712 645
8 368 407 400 350 370 400 5,500 1,830 1,740 1,930 870 820
9 398 416 370 350 380 400 | *4,940 1,850 1,870 2,020 658 560
10 404 431 340 350 380 400 4,070 2,110 1,62 2,040 642 557
11 419 428 310 360 380 400 3,440 2,110 1,920 2,280 €66 527
12 401 425 280 370 380 400 3,020 2,070 2,980 2,560 666 506
13 422 410 260 380 380 420 #2,700 2,080 35,690 2,620 680 488
14 416 410 240 380 380 450 2,440 1,990 5,910 2,500 668 443
15 401 419 230 400 380 500 2,240 1,900 3,830 2,420 624 440
16 389 449 220 410 380 *600 2,120 1,840 3,410 2,240 592 422
17 377 479 220 420 380 660 2,020 1,730 2,840 2,120 575 404
18 371 452 220 430 380 680 1,890 1,640 2,380 2,130 557 383
19 374 282 220 440 380 720 1,780 1,620 2,120 2,120 560 382
20 380 230 220 440 370 780 1,740 1,580 2,100 2,040 572 358
2 380 386 220 420 360 860 1,750 1,520 2,450 2,000 545 350
22 392 530 220 1,700 1,510 2,740 1,920 524 348
23 413 620 230 1,820 1,510 2,760 1,760 538 338
24 434 830 240 1,520 1,500 2,640 1,870 494 32
25 431 680 250 1,470 1,460 2,540 1,590 614 302
26 425 700 260 1,480 1,470 2,420 1,530 676 295
27 416 620 260 1,470 1,480 2,340 1,380 631 280
28 407 800 270 1,450 1,510 2,200 1,300 *803 278
29 395 590 280 1,460 1,650 2,070 1,190 614 285
30 398 590 *290 1,420 1,920 1,940 1,090 670 298
31 *380 |- --=--- 300 380 |------- *3,550 (-7 2,240 [====--~ *1,020 736 |-~ -"
Total] 12,327} 13,928)| 10,060 11,550 10,490 | 28,620 | 89,840 | 49,780 | 72,950 | 57,380 | 20,023 | 14,236
Mean 398 464 32 376 375 923 2,995 1,605 2,432 1,850 648 475
Ac-ft| 24,450| 27,620 19,950 23,110} 20,810| 56,770 {178,200 | 98,700 |144,700 {113,800 | 39,720 | 28,240
Calendar year 1958: Max 7,480 Min 220 Mean 1,325 Ac-ft 959,000
Water year 1958-59: Max 6,200 Min 220 Mean 1,072 Ac-ft 776,100

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov., 23 to Apr. 7.
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830. Turtle River at Manvel, N. Dak.

Location.--Lat 48°05', long 97°1l', in SEL sec.10, T,153 N., R.51 W. on downstream side of
bridge on State Highway 33, 0.3 mile west of Manvel and 10 miles upstream from mouth.

Drainage area.--602 sq mi.
Records available.--October 1945 to September 1959.

Gage.--Water-stage recorder. Datum of gage 1s 799.28 ft above mean sea level, datum of
1929, Prior to June 29, 1959, chain gage at same site and datum.

Average discharge.--14 years, 49.2 cfs (85,620 acre-ft per year); median of yearly mean
discharges, SG efs (18,800 acre-ft per year).

Extremes.--Maximum discharge during year, 370 cfs Mar, 30; maximum gage height, 13.51 ft
ar. 29 (backwater from ice); no flow for many days.
1945-59; 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
measurement of peak flow; no flow in fall or winter of some years.

Remarks.--Records fair except those for perilod of ice effect, which are poor,

Revisions (water years).--WSP 1438: 1947(M), 1948.

Rating tables, water year 1958-59, except period of ice effect (zage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 6 to Nov. 18, Apr. 6-23,
May 7-9, July 6-25)

Oct. 1 to Apr. 5 Apr. 8 to Sept. 30
2.0 0 2.1 o} 2.8 6.5
2.1 .2 2.2 .2 3.0 12
2.2 .6 2.3 .5 3.5 27
2.3 1.4 2.4 .9 4.0 47
2.5 5.6 2.5 1.6 5.0 108
2.7 7.1 2.6 2.7 5.5 141
2.7 4.3

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 0.4 z.0] 8.0 0.2 ol 2100 13 36 7.0l 2.4] 0.9
2 .4 2.4 4.0 .1 [¢] *145 12 2 7.5 2.9 .8
3 .5 2.9 3.0 .1 *Q 150 2 22 6.8 3.3 .8
1 .5 2.8 2.5 it (*) 0 160 12 17 12 2.2 .6
S 4 2.7 2.5 L1 6] 140 16 i1z 7.0 *1.3 .4
[ .6 2.9 2.5 o o] 137 17 9.8 8.5 1.5 .2
7 .4 2.4 2.2 [¢] [0} *126 *23 9.5 8.5 1.8 W1
8 *.6 2.9 2,0 [¢] [¢] 93 22 9.8 8.0 1.6 **.1
9 .8 4.9 1.8 *0 Q 68 2 10 7.2 1.3 .1
10 1.3 3.6 1.6 o] o} 57 21 9.8 4.9 .9 o
11 1.4 2.7 1.4 ¢] [¢] 52 20 12 4.7 1.8 [e]
12 1.6 2.4 1.2 [¢] [¢] 47 19 14 3.8 1.8 [¢)
13 1.8 3.1 1.0 o] o *46 16 14 3.0 1.3 0
14 2.0 2.2 1.0 o] [} 41 14 14 4.6 .8 0
15 2.2 2.4 .8 0 0 32 2 11 7.0 21| w1
16 2.0 4.5 .6 [¢] [o] 28 12 9.5 8.0 1.5 .2
17 1.6 5.2 *.5 O [¢] 26 9.8 9.0 9.2 1.8 .1
18 1.8 6.2 .6 [} [} 2 12 *8.5 10 1.3 .1
19 2.0 8.0 .€ Q o 22 9.2 8.5 11 4,2 .1
20 2.1 6.0 .5 6] 0 20 8.5 8.0 *13 7.0 .1
21 1.9 7.5 .4 0 o} 19 8.7 7.2 12 *3.3 .1
22 2.0 8.0 .4 0 0 18 8.2 6.8 17 4.2 .1
23 1.8 6.0 .4 [¢) [0} 17 8.7 6.8 16 5.1 .1
24 1.9 *3.5 .4 o] [¢] 17 9.2 6.5 12 i1 0]
25 2.0 i0 W3 Q Q 18 8.2 7.2 9.2 7.0 [¢]
26 2.0 9.0 .3 [} 0 16 9.8 5.8 7.0 6.8 .1
27 1.2 8.5 .3 [} 40 15 10 6.5 5.8 4.7 .1
28 1.8 8.0 .3 0 *190 15 12 5.1 4.3 2.6 0
29 2.0 7.5 .2 0 - 280 13| 34 5.8 3.8 1.7 .1
30 2.2 7.0 .2 0 *360 13 54 6.3 3.0 1.2 .1
31 1.9f------- .2 0 320|-------1 4B [------- 2.5 1,0}-------
Totall  45.11 153.2| 39,7 0.8 of 1,190| 1,784 511.3| 336.4| 242.3| 89.6 5.4
Mean| 1.4 5.11 1.08 0.02 e} .4 59.5 16.5 11.2 7.82 2.89 0.18
Ac-ft) 89 304 79 1.2 o 2,360} 3,540 1,010 667 481 178 11
Calendar year 1958:; Max 75 Min o Mean 8.24 Ac-ft 5,970
Water year 1958-59: Max 360 Min © Mean 12,0 Ac-ft 8,720

Peak discharge (base, 200 cfs).--Mar. 30 (12 m.) 370 ofs (13.31 ft).

* Discharge measurement or observation of no flow made on this day.
*% Fleld estimate made on this day.
Note.--Stage-discharge relation affected by ice Nov, 19 to Apr. 5.
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835, Red River of the North at Oslo, Minn.

Location.--Lat 48°11'40", long 97°08'30", in sec.6, T.154 N., R.50 W., near center of span
on downstream side of interstate highway bridge in Oslo, at mile 271.2. Prlor to
Sept. 9, 1959, at site 620 ft downstream.

Drainage 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
September 1959 (high-water periods only). Records for April fo June 1944, published in
WSP 1022, have been found to be unreliable and should not be used. Records prior to
1945 do not include flow in bypass channel.

Gage.--Wire-welght gage read once dally. Datum of gage 1is 772.65 ft above mean sea level,
datum of 1929, Prior to Apr. 2, 1948, staff gage on railroad bridge 200 ft upstream
and Apr. 3, 1948, to Sept. 8, 1959, wire-welight gage at bridge 620 ft downstream at
datum 5.00 ft higher.

Extremes.--Maximum discharge during year, 7,200 cfs Apr. 7; maximum gage height, 11.42 ft
pr. 3 (backwater from ice); minimum discharge not determined.
1936-37, 1941-59; Maximim discharge, 63,000 cfs May 10, 1950 (gage height, 31.83
ft); minlmum not determined.
Maximum stage known, about 32.5 ft in 1897.

Remarks.--Records good except those for period of 1ce effect, which are fair. Some regu-
latlon by lakes and reservoilrs on tributaries. For stages above 13 ft, discharge in-
iéggss flow in bypass channel 13 miles west of Oslo. No flow in bypass channel during

Revisions.-~WSP 1175: Drainage area. See also Records available.
Rating table, Mar. 14 to Sept. 30, 1959, except period of ice eff?ct (gage

height, in feet, and discharge, in cubilc feet per second
(Shifting-control method used Sept. 9-30)

-2.2 232 4.0 3,230
-2.0 310 7.0 5,300
0.0 1,120
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day Oct. Nov. Dec, Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 - 4,400 1,470 2,470 1,990 1,080 804
2 - *5,100 1,250 2,530 1,880 962 8l2
3 - 6,000 1,210 2,430 1,780 896 781
4 - €,500 1,170 2,250 1,730 787 812
5 - 6,700 1,180 | 2,120 1,730 783 799
6 - *6,900 1,210 2,010 1,730 785 770
7 - 7,100 1,340 | 1,800 1,830 853 730
8 - 7,000{ 1,650 | 1,830 2,000 795 890
9 - 6,100 1,940 1,760 2,130 754 670
10 - *4,900 2,180 1,760 2,120 734 618
11 - 4,100 2,260 1,810 2,250 730 554
12 - 3,500 2,190 2,090 2,570 734 534
13 - *3,210 2,170 3,390 2!750 758 511
14 *500 2,850 | *2,080 4,010 2,690 750 *507
15 580 2,810 2,020 4,090 2,580 738 405
16 580 2,400 1,860 3,760 2,410 650 391
17 620 2,290 1,890 | *3,220 2,260 870 373
18 700 2,170 1,740 2,740 2,240 618 409
19 740 1,980 1,690 2,370 2,260 *642 376
20 760 1,940 1,670 2,200 2,200 586 366
21 1,950 1,600 2,360 2,100 618 351
22 1,880 1,600 2,720 2,010 602 327
23 1,800 1,590 2,880 | *1,930 586 337
24 1,780 1,590 2,830 1,800 S54 324
25 1,630 1,550 2,680 1,740 586 300
26 1,660 1,550 2,570 1,650
27 1,840 1,550 1,580
28 1,600 1,550 1,480
29 1,600 1,670 1,350
30 1,590 1,830 1,220
2 A N e i - -1 2,220 |- 1,160
Total| - 104,880 | 52,580 | 75,890 | 61,130 | 22,445 | 14,978
Mean - 35,496 1,696 2,530 1,972 24 499
Ac-Tt| - 208,000 |104,300 150,500 {121,200 | 44,520 |29,710
Calendar year 1 Max Min Mean Ac-ft
Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Mar. 14 to Apr. 12.
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840. Forest River near Fordville, N. Dak.

Location.--Lat 48°12', long 97°44', on line between secs. 32 and 33, T.155 N., R.55 W., on
T bank 50 ft upstream from highway bridge, half a mile downstream from South Branch
and 3 miles southeast of Fordville.

Drainage area.--500 sq mi, approximately.
Records available,--April 1940 to September 1959,

Gage.--Water-stage recorder. Altitude of gage is 1,040 ft (by barometer). Prior to
July 21, 1951, chain gage at site 50 ft downstream at same datum.

Average discharge.--19 years, 35.7 cfs (25,850 acre-ft per year); median of yearly mean
discharges, %6 cfs (11,800 acre-ft per year).

Extremes.--Maximum discharge during year, 321 cfs Apr. 4 (gage height, 2.91 ft); maximum
gage height, 3.28 ft Mar. 30 (backwater from beaver dam%; minimum discharge, 0.9 cfs
Aug. 5; minimum gage height, 1.17 ft Aug. 15.

1940-59: Maximum discharge, 16,400 cfs Apr. 18, 1950 (gage height, 14.48 It, from
floodmark), from rating curve extended above 5,600 cfs on basls of contracted-opening
and slope-area measurements of peak flow; no flow Apr. 1-13, Sept. 3, 1940,

Remarks.--Records falr except those for period of ice effect, which are poor.

Revisions (water years).--WSP 1175; 1948. WSP 1208: Drainage area.

Discharge, in cuble feet per second, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 5.0 6,1 *5.6 4.8 4.6 5.8 202 15 1z 6.1 1.8 3.0
2 5.2 6.1 5.6 4.8 4.6 5.8 165 15 12 5.8 1.3 3.0
3 5. 5] 8.1 5.8 4.8 4.8 *5.8 219 15 11 5.8 1.5 3.0
4 5.0 8.7 5.8 4.6 4.8 5.8 *225 15 10 5.5 1.2 3.0
8 4.2 8.7 5.4 4.6 4,8 6.0 196 21 8.6 4.7 1.1 2.9
6 4.5 6.4 5.2 4.4 £.0 8.0 170 21 6.7 4.2 1.9 2.9
7 *4.5 7.3 4.8 4.4 5.0 €.0 133 *21 5.8 3.8 1.8 2.9
8 4.0 8.0 4.8 4.4 5.2 6.2 82 19 5.2 4.0 1.6 *2,5
9 4.5 8.0 4.8 4.4 5.2 6.4 61 17 5.2 4.0 1.5 T
10 4.7 6.4 4.6 4.4 5.2 6.6 47 18 *7.0 *4.,7 1.6 2.7
11 6.4 5.2 4.6 4.4 5.4 6.6 38 15 5.8 4.5 2.0 2.7
12 6.7 4.7 4.6 4.4 5,€ 6,6 36 14 5.2 4.0 2.0 2.7
13 7.5 &7 4.4 4.4 5.8 6.6 *33 14 5.5 3.8 2.2 2.7
14 7.8 *4,7 4.4 4.6)  *5.6 6.8 33 13 5.8 4.0 2.4 2.7
15 7.3 4.5 4.4 4.8 5,€ 6.8 34 13 5.8 5.2 1.9 *2.7
16 7.3 3.5 1.4 4.8 S.€ 6.8 34 12 6,1 4.5 1.9 2.7
17 7.3 4,5 4.4 4.€ 5.6 6.8 32 il 9.3 4.0 1.9 2.7
18 7.3 2.5 4.6 4.4 5.¢ 7.0 30 2 7.3 3.2 2.0 2.5
19 7.5 5.0 4.8 4.2 5.8 8.0 27 1z 9.0 2.9 2.4 2.7
20 7.0 8.5 4.4 4.2 5.6 9.0 2 12 6.4 3.0 2.7 2.9
21 8.3 6.5 4.4 4.2 5.6 10 22 13 €.7 3.0 2.7 3.0
22 8.0 6.5 4.4 4.2 5.8 12 21 1z 6.4 3.8 3.4 3.4
23 8.0 €.0. 4.8 4.2 5.6 13 20 12 8.7 3.2 4.0 3.8
24 7.3 5.8 4.8 4.0 5.8 14 19 2 7.6 2.9 3.4 3.8
25 8.7 5.4 4.8 4.0 5.8 14 19 11 7.0 2.4 *3.2 4.5
26 7.6 S.4 4.8 4.0 5.8 *15 18 13 8.7 2.7 3.2 5.5
27 7.0 5.6 1.8 4.0 17 17 13 8.3 2.4 4.5 5.8
28 6.4 5.€ 4.8 4.2 19 17 14 7.3 2.2 3.8 5.5
29 6.1 5.6 4.8 4.4 22 16 14 8.4 2.2 3.4 5.5
30 6.4 5.6 4.8 4.4 *112 16 14 6.1 2.2 3.2 5.2
31 [ 4.8 4.4 257 [e-eee-- L2 P 2.0 2] A
Total| 195, € 171.¢ 148.4 136.4 ©38.2 2,00€ 445 218.6 116.7 74.5 101,6
Mean 6,351 5.72 4.79 4.40 20.5 66.9 14.4 7.239 3.76 2.40 3.39
Ac-ft 388, 340 294 271 1,260 3,980 883 434 231 148 202
Calendar year 1958: Max 14 Min 2.5 Mean  7.19 Aec-ft 5,210
Water year 1958-59: Max 257 Min 1.1 Mean 12.1 Ac-ft 3,730

Peak discharge (base, 200 cfs),--Apr. 4 (12m.) 371 cfs (2.91 ft).

* Discharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov. 16 to Mar. 22.
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850. Forest River at Minto, N. Dak.

Location.--Lat 48°16'10", long 97°22'10", in SEL sec.31, T.156 N., R.52 W., on right bank
Tt upstream from dam in Minto, 150 ft upstream from Great Northern Railway bridge,
and 2 blocks east of U, S, Highway 81.

Drainage area.--740 sq ml, approximately.

Records available.--April 1944 to September 1959,

Gage .--Water-stage recorder and concrete dam. Datum of gage 1s 806.35 ft above mean sea
Tevel, datum of 1929, Prilor to July 15, 1954, wire-weight gage at site 400 ft upstream
at same datum.

Average discharge.--15 years, 47.1 cfs (34,100 acre-ft per year); medlan of yearly mean
discharges, 20 cfs (14,500 acre-ft per year).

Extremes .~-Maximum discharge during year, 338 cfs Apr. 2; maximum gage height, 2.48 ft
pr. 7 (backwater from ice); no flow Sept. 14-30.
1944-59: Maximum discharge, 16,600 cfs Apr. 18, 1950 (gage height, 11.80 ft, from
floodmarks), from rating curve extended above 7,200 cfs on basis of contracted-opening
measurement of psak flow; no flow at times each year 1945-47, 1353-55, 1959.

Remarks .--Records good except those for periods of ice effect, which are fair,
Revisions (water years).--WSP 1208: Drainage area. WSP 1438: 1948-50.

Rating tables, water year 1958-59, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

Oct. 1 to Apr. 10 Apr. 11 to Sept. 30
1.1 0.5 1.5 38 1.1 Q 1.4 22
1.2 4.7 1.7 77 1.2 2.5 1.5 38
1.3 12 2.0 181 1.3 9.9 1.8 101
1.4 24 2.5 359

Discharge, in cubic feet per szcond, water year October 1858 to September 19539

Day Oct., Nov, Dec, Jan, Feb., Mar. Apr., May June July Aug. Sept.
L 2.0 9.8 2.5 0.4 0.1 0.1 148 24| 20 8.9 2.5 1.9
2 z.0 5.8 z.0 1 .1 1 *308 22 21 8.0 3.6 1.2
3 2.5 3.6 1.5 .4 .1 **,1 287 o1 20 8.0 4.3 1.4
4 2.5 9.8 1.5 o4 **,1 .1 262 20 17 11 3.0 1.4
5 3.0 9.0 1.0 o4 .1 .1 282 2 17 8.9 3.6 1.4
] 4.7 8.2 1.0 .3 .1 .1 266 21 18 6.4 3.6 1.4
7 3.5 8.2 .8 .3 .1 .1 260 *22 14 4.9 3.0 1.4
8 *6.0 8.2 .8 *.3 .1 .1 22 22 13 6.4 1.9 1.4
9 B.7 9.0 .8 =3 .1 .1 *150 22 11 5.6 1.9 1.0
10 5.3 8.2 B .3 .1 .1 110 22 *11 6.7 1.4 .2
11 8.2 5.0 .6 .3 W1 .1 94 20 &.0 6.4 1.9 .1
12 9.0 6.7 .6 .3 .1 .1 84 18 7.1 5.6 1.9 .1
13 9.0 7.4 N .5 .1 .1 *75 18 11 4.9 1.4 .1
14 8.2 *5.,7 LB .3 .1 .1 62 17 2.9 6.4 1.0 2
15 8.2 8.7 N .3 .1 .1 B0 17 8.0 6.4 =6 *Q
16 8.2 7.4 .5 .3 .1 .1 S4 17 7.1 B.4 1.0 o)
17 8.2 8.2 *.4 3 .1 .1 51 15 7.1 6.4 1.9 9]
18 11 5.0 .4 .3 .1 .1 49 16 8.0 6.4 1.9 [¢)
19 2.8 4.7 .4 .3 .1 .1 47 14 8.0 4.9 1.3 0
20 9.0 4.1 .4 .3 .1 .1 43 14 &.9 4.3 1.0 [¢)
21 9.8 1.7 .4 .2 .1 .1 38 14 8.0 *4.5 *1.0 0
22 11 4.7 .4 .2 .1 .1 35 1€ 8.0 4.9 1.0 [¢]
23 11 4.5 .4 o2 .1 .1 33 1€ 8.9 4.9 1.4 (o}
24 11 4.5 .4 .2 .1 > 2 2 16 8.9 4,9 1.4 [¢)
25 9.8 4.5 4 .2 .1 8 30 15 2.0 4.3 1.0 Q
26 11 4.0 N .2 .1 1.0 30 18 8.3 4.3 1.4 0
27 9.8 4.5 .4 .2 .1 3.5 29 18 9.9 3.5 4.3 (¢}
28 9.8 4.0 4 L1 .1 5.6 2 20 9.9 3.6 4.9 0
29 9.8 3.5 .4 .1 - 12 21 20 8.9 3.0 3.0 [}
30 9.3 3.0 .4 W1 200 24 18 3.9 3.0 1.9 0
31 9.8|---<--- .4 .1 10 |----= 18 |------- 3.0 1.9 |------—
Totall 239.6 195.8 22.0 2.3 2.8 335.3 3,218 569 530.4 176.9 66.5 13.2
Mean 7.73 6.53 0.71 0.27 0.10 10.8 107 18.4 11.0 5.71 2.15 0.44
Ac-ft| 475 388 44 16 5.6 €65 6,380 1,130 655 351 132 28
Calendar year 1958: Max 329 Min 0.4 Mean 10.4 Ac-ft 7,540
Water year 1958-59: Max 308 Min © Mean 14.2 Ae-ft 10,270

Peak discharge (base, 200 cfs).--Apr. 2 (6 p.m,) 338 cfs (2.45 t).

* Discharge measurement or observation of no flow made on this day.
** Field estimate made on this day.
Note.--Stage-discharge relation affected bty ice Nov. 23 to Mar. 31, Apr. 7-10.
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875, Middle River at Argyle, Minn.

Location.--Lat 48°20'27, long 96°49102", in SELSWL sec.10, T.156 N., R.48 W., on left
bank £0 ft upstream from bridge on U. S. Highway 75 in Argyle and 14 miles upstream
from mouth.

Drainage area.--265 sq mi.
Records available.--March to September 1945, November 1950 to September 1959.

Gage.--Water-stage recorder. Datum of gage 1s 828.53 ft above mean sea level, datum of
929. Prior to Nov. 8, 1951, chain or wire-wesight gage at bridge 20 ft upstream at
datum 1.0 £t higher. WNov. 8, 1951, to Sept. 1b, 1952, water-stage recorder at present
site at datum 1.0 £t higher.

Average discharge.--8 years (1951-59), 25.2 cfs (18,240 acre-ft per year).

Extremes.--Maximum discharge during year, 570 cfs Apr. 5 (gage height, 11.23 ft, back-
water from ice); maximum gage height, 11.58 ft Apr. 3 (backwater from ice); no flow
Jan. 21 to Mar. 30, Sept. 20-24.

1945, 1950-59: Maximum discharge, 1,390 cfs July 11, 1956 (gage helght, 13.18 rt);
no flow at times most years.

Maximum stage known, 15.25 ft in April 1950, present datum, from floodmarks (dis-
charge, 2,790 cfs).

Remarks.--Records good except those for period of 1ce effect, which are falr.

Rating tables, water year 1958-59, except period of lce effect (gage helght,
in feet, and discharge, in cublc feet per second)
{Shifting-control method used Oct, 16 to Nov. 15, Aug. 27 to Sept. 13,
Sept. 17, 18, 20-30)

Oct, 1 to Apr. 8 Apr. 9 to Sept. 30
0.8 0 2.0 18 0.8 0 1.2 2.7
1.0 .2 3.0 59 .9 .2 1.5 7.8
1.1 .4 5.0 le4 1.0 .7 2.0 19
1.2 .8 8.0 404 1.1 1.5 3.0 59
1.4 3.1 10.0 627
1.6 6.3 Note.--Same as preceding

table above 3.0 ft.

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day Oct, Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 0.1 0.6 0.8 0.7 ol *eso 23 41 4.6 1.9 12
2 .1 .5 . .7 [ 360 22 43 4.5 1.6 9.5
3 Bt .4 .8 .8 o} 500 21 13 4.2 5.7 8.6
4 .1 .4 .8 .5 0 *510 20 36 9.1 5.3 8.2
5 .1 .4 .8 .4 [e] 560 23 30 21 5.7 8.0
6 -1 .3 .8 .4 o] 530 22 25 30 6.0 7.3
7 .1 4 .8 .3 0 490 40 20 20 5.0 6.0
8 -1 .5 .7 .3 o} 490 67 17 17 3.8 4.6
9 .2 .4 -7 .3 0 *487 73 18 14 2.4 2.6
10 .2 .5 .6 .3 e} 377 686 14 13 1.9 2.0
11 .2 .4 .6 .3 o} 288 55 13 11 1.9 1.4
12 .2 4 .6 .2 Q 228 46 13 10 1.8 .6
13 .2 .4 .6 .2 0 178 42 12 10 1.7 .2
14 .2 .4 .6 .2 0 141 39 10 11 1.8 .1
15 .2 .4 -6 .2 o] 120 38 9.7 12 1.5 .2
16 .2 .4 .5 .2 0 *104 34 9.1 10 2.3 .1
17 25 .4 .5 .1 0 92 31 9.1 10 2.0 .2
18 .5 .6 .5 .1 0 80 27 10 11 1.8 .1
19 .2 .4 -5 .1 o 69 25 13 13 1.3 A
20 .2 .3 .5 1 o 80 23 12 12 .7 o
21 .3 .3 a4 o 0 54 20 11 9.9 .5 o]
22 .5 .4 .4 [ [e] 47 18 8.9 9.1 1.2 o]
23 .4 .6 .5 0 0 44 17 8.4 7.8 1.8 0
24 .4 .6 .6 0 0 39 16 8.6 6.4 .6 o
25 4 .7 7 0 (*) 0 34 14 8.0 5.7 24 .1
26 .4 1.2 .7 0 0 32 14 *7.1 5.2 4.8 .2
27 .4 1.5 .7 *0 0 29 14 6.9 4.5 *9,9 .2
28 .4 *1.0 .8 0 o} 27 *15 6.2 3.8 13 .2
29 .4 .9 .8 0 - 0 *25 15 5.7 *3.0 19 .2
30 5 .8 7 [ IS Er— o 24 18 5.3 2.6| 15 *.2
31 L8] *.6 [ EPEE #50 |- - -~ -- 30 [---2-- 38| 13 |----oe-
Total 8.4 16.5 20.0 6.2 0 50| 6,269 928 472.0| 309,2| 135.1 72.9
Mean 0.27 0.55 0.85 0.20 0 1.6 209 29.9 15.7 9.97 4.36 2.43
Ac-ft| 17 33 40 12 0 99| 12,430 1,840 936 613 268 145
Calendar year 1958: Max 819 Min o Mean 19,0 Ac-ft 13,730
Water year 1958-59: Max 560 Min 0 Mean 22.7 Ac-ft 16,430

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Nov, 16 to Apr. 8.
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885. Homme Reservoir near Park River, N. Dak.

Location.--Lat 48°24'20", long 97°47'10", in SE{NWE: sec.19, T.157 N., R.55 W., at Homme
Dam on South Branch Park River, 2 miles west of town of Park River.

Drainage area.--229 sq mi.
Records available.--September 1949 to September 1959.
Gage.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929.

Extremes.--Maximum contents during year, 3,850 acre-ft Apr. 3 (elevation, 1,081,00 ft);
minimum, 2,198 acre-ft Jan, 31 (elevation, 1,072.12 ft).
1949-59: Maximum contents, 4,205 acre-ft Apr. 25, 1956 (elevation, 1,082.48 ft);
r]l}igé{mrszs%ré:):e first reaching spillway level, 184 acre-ft Feb, 8, 1952 (elevation,
,051. .

Remarks .--Reservoir is formed by an earthfill dam, 865 ft long; storage began in September
; dam completed in October 1950. Usable capacity between invert of outlet, eleva-
tion 1,048.0 ft, and crest of spillway, elevation 1,080.0 ft, is 3,550 acre-ft. Low
flows are controlled by two sluice gates 3 ft by 5 ft. The spillway, which is 150 ft
long, is uncontrolled. Records herein represent total contents. keservoir 1is operated
for flood control, water supply, and pollution abatement during low-flow periods.

Cooperation.--Records furnished by Corps of Engineers.

Month-end elevatlon and contents, water year October 1958 to September 1958

Date Elevation Contents Ci e in contents
(feet)t (acre-feet) acre-~feet)
8Pt .30 crsccactsensscersonstesseresssncaacnasasnnen 1,076.23 2,944

1,075.10 2,729 -215
+55

DeCs Blesesacsssssassssassesrsnsassssssonsesanssasars

Calendar Year 1958....avssssscovserssscnssnannscons

Auvg, 3
Sept.30...
Water year 1958-89.. estmennrssacssnnssncnsesanr
4+ Elevation at 12 p.m.
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890. South Branch Park River below Homme Dam, N. Dak.

Location.--lat 48°24', long 97°47', in SEf sec.19, T.157 N., R.55 W., on right bank half a
mile downstream from Homme Dam and 2 miles west of town of Park River.

Drainage area.--229 sq mi.
Records available.--December 1949 to September 1959.
Gage,.--Water-stage recorder., Datum of gage 1s 1,000.00 ft above mean sea level, datum of

.

Average discharge.--10 years, 24.7 cfs (17,880 acre-ft per year); median of yearly mean
a%scﬁarges, %U cfs (7,200 acre~ft per year).

Extremes.--Maximum discharge during year, 368 cfs Apr. 3 (gage height, 25.48 ft); no flow
part of day Jan. 20.
1949-59: Maximum discharge, 13,000 cfs Apr. 24, 1950 (gage height, 37.52 ft), from
rating curve extended above 5,500 cfs, result of fallure of emergency embankment at
site of Homme Dam; no flow Dec. 1-3, 1949.

Remarks .--Records good except those for perilods of ice effect, which are poor. Flow reg-
ated by Homme Reservoir (see preced?.ng page) .

Cooperation,--Gage-height record furnished by Corps of Engineers.

Rating table, water year 1958-59, except perlods of lce effect (gage
helght, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 6-13, 26-31)

22.5 0 23.3 18
22.6 .2 23.8 34
22,7 .8 23.9 55
22.8 1.6 24,2 88
22.9 3.2 24.6 158
23.0 6.0 25,0 234
23.1 9.6 25.5 352
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 0.9 1.0 *0.4 2 0,5 2 93 16 8.9 1.2 2 0.7
z 8 9 3 7 ™ 7| s 15 7.1 AR s 8
3 .8 1.0 3 2 1 2 321 20 5.4 24 2,2 .8
4 a7 1.0 3 2 1 1.5] *304 11 8.2 3.8 *2,2 B
5 .8 .8 2 .5 1.5| =285 24 2.8 1.0 1.8 «8
[ 8.6 N 15 *2 .5 1.5] 202 19 3.7 44 1.6 .8
7 *16 .7 5 2 .5 1.0] ¥145 18 4.0 9. 1.6 .7
8 16 7 15 2 .5 1.0 91 18 3.2 [ 1.8 .8
9 17 7 15 2 »5 .9 66 15 *1.8 1.4 1.6 -7
10 17 .7 15 2 .5 *,9 53 26 4.5 .9 1.3 -8
11 17 -7 15 2 .5 .9 45 20 12 .7 1.5 2,5
12 16 .6 15 2 .5 .8 41 *24 2.4 .6 1.2 Z.1
13 8.0 *.8 15 2 *,5 .8 42 1.2 .3 .8 .9 2.0
14 .8 1.2 15 2 .5 .8 *50 -4 .2 3 1.1 1.7
15 ey I.o 15 2 .5 <5 55 5 21 *.4 1.0 1,3
16 o4 .8 15 1.5 .5 .5 50 1.8 1.5 o4 1.0 1.0
17 .8 . 15 1.5 .5 .5 50 7.8 1.8 4 .9 .9
18 1.4 1.2 15 1.5 .5 .8 35 10 2,0 .3 .8 .8
19 1.2 .6 15 1.5 .5 .8 32 8.9 1.0 .3 .9 1.0
20 1.2 .4 15 1 .5 .8 30 7.8 «5 «3 .8 1.0
21 1.0 3 15 1 .5 .5 27 13 N 1.5 1.4 .8
22 1.3 3 15 1 .5 5 27 8.9 .6 2.4 1.5 26
23 1.3 3 15 1 .5 .5 28 11 .9 1.5 1.1 .6
24 1.5 .3 15 1 »5 .8 31 2,8 3.4 .3 .9 .6
25 1.3 .3 15 1 .5 .8 20 6.0 2.8 22 o7 o7
28 1.3 4 8 1 1 1.0 18 13 2.4 .2 .7 .7
27 1.2 o4 2 1 2 1.0 19 4.5 8.7 .2 .9 .
28 1.2 4 2 5 z 1.5 33 10 9.6 .4 .7 .8
29 1.2 .4 2 3 - 1.5 3.9 9.6 .7 2.6 .7 »8
30 1.1 4 2 .5 1.5 14 9.2 -4 3.0 .7 .8
31 R 2 .5 o[- 10 [------- 2.8 P i
Total| 139.2 19.7| 324.3 46.0 19,0 31.7(2,526.9| 362.4 98.9| 189.7 39,7 29.2
Mean 4.49 0.66 10.5 1.48 0.68 1.02 84,2 11.7 3.30 8.12 1.28 0.97
Ac-ft] 276 39 643 91 38 63| 5,010 7189 196 376 79 58
Calendar year 1958: Max 17 Min 0.1 Mean 3.14 Ac-ft 2,270
Water year 1958~59: Max 321 Min 0.1 Mean 10.5 Ac-ft 7,590

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Dec. 5 to Mar. 7, Mar. 12-29 (no gage-helght rec~
ord Dec, 17-25, Feb, 22-27; discharge estimated on basis of gate-operation record for Homme Dam and
Weather records).



RED RIVER OF THE NORTH BASIN 85
895, Cart Creek at Mountain, N. Dak.

Location.-~Lat 48°41', long 97°51', in SW} sec.15, T,160 N., R.56 W., on right bank 50 ft
ownstream from bridge on State Highway 32 and 0.7 mlile south of Mountain.

Drainage area.--16.9 sq mi.
Records availabje.--June 1954 to September 1959.

Gage.--Water-stage recorder and wooden control. Altitude of gage 1s 1,020 ft (by
arometer),

Average discharge.--5 years, 2.18 cfs (1,580 acre-ft per year).
Extremes.--Maximum discharge during year, about 160 cfs Apr. 2 (gage helght, 5.63 ft, back~
water from temporary dam); no flow for many days.
1954-59: Maximum discharge, 392 cfs Apr. 1, 1955 (gage height, 6.88 ft); no flow at
times each year.
Remarks.--Records good except those for perilod of indefinite stage-discharge relatlon,
which are poor.

Rating table( water year 1958-59, except period of indefinite stage-discharge

relation (gage height, in feet, and discharge, in cubic feet per second)
1.4 o 1.8 3.0
1.8 .1 2,0 6.9
1.6 .5 2,5 18
1.7 1.5
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | Oct. Nov, Dee, Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 0 Q *18 4.2 1.5 0.2
2 o [ *40 3.8 .1 .2
3 [ o *80 4.4 1.0 .1
1 o o 70 3.7 .9 .2 (*) (*)
5 o o *50 6.7 .7 .3
6 [4 (%) [ *22 5.6 .6 .1
7 (*) [ [ 15 3.7 .6 Q
8 [} o] *10 3.1 .9 .1
9 o 0 *8.0 3.0 *.9 .1
10 [ (*) *0 *5.5 3.0 .6 W
11 [o] o] 5.0 4,2 .6 o]
12 o] [0} 5.5 *3.0 4 Q
13 *0 (*) [ 6.0 2.5 4 [}
14 o 0 *9.0 2.2 .4 1
15 0 0 13 1.9 .3 *1 (%)
.
16 [} o] *9,7 1.7 .3 [¢]
17 [} [o] 8.3 1,5 .3 [}
18 o] [0} 5.2 1.4 4 o
19 o o] 4.4 1.2 3 o]
20 [o] o 5.4 1.2 22 0
21 [ 0 5.8 1.4 .2 [ (*
22 .2 [o] 6,7 1.2 .2 o
23 3 .2 6.1 1.2 4 o
24 o] .5 4.8 11 .8 o
25 0 *1.0 3.8 1.0 .4 o
26 o] 1.5 3.7 1.9 .3 [o]
27 Q 3.0 38 2.0 .4 o]
28 o *6.,0 4.8 2.8 3 o]
29 o] - 7.0 5.2 2.8 .2 0o
30 o) *8.0 3.8 1.9 2 [}
-3 A N *12 e 1.7 .- Q0 [ N A
Total| o] 0.4 [} 39.2 436,5 80.5 15.8 1.6 o
Mean o] 0,01 [¢] 1.26 14,6 2,60 0.53 0.05 o] o]
Ac-ft| o 0.8 0 78 86 160 31 3.2 o o]
Calendar year 1958: Max 9.4 Min O Mean 0.29 Ac-ft 208
Water year 1958-59: Max 80 Min O Mean 1.57 Ac-ft 1,140

Peak discharge {base, 30 cfs).--Apr. 2 (12 p.m.) 160 cfs (5.63 ft).

* Discharge measurement or observation of no flow made on thie day.
Note.--Stage~discharge relation indefinite Oct. 1 to Apr. 15; discharge estimated on basis of 14
discharge measurements, 6 observations of no flow, and engineer's notes.

578807 O - 61 - 7
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900. Park River at Grafton, N. Dak.

Location.--Iat 48°25', long 97°24', in NEL sec.13, T.157 N., R.53 W., on right bank 30 ft
upstream from Wakeman Avenue Bridge in Grafton and 3.5 miles downstream from South
Branch.

Drainage area.--742 sq mi.
Records available.--April 1931 to September 1959 (incomplete prior to 1937).

Gage .--Water-stage recorder and masonry dam., Datum of gage 1s 807.39 ft above mean sea
evel, datum of 1929, Prior to Sept. 30, 1940, chain gage at site 30 ft downstream at
same datum, Oct. 1, 1940, to Sept. 17, 1946, staff gage at site 2 mlles downstream
above masonry dam at same datum, Sept. 18, 1946, to July 25, 1952, wire-weight gage at
site 30 ft downstream at same datum,

Averaﬁ_e{ discharge (unadjusted).--23 years (1936-59), 54.8 cfs (39,670 acre-ft per year);
median of yearly mean discnarges, 26 cfs {18,800 acre-ft per year).

Extremes.--Maximum discharge during year, about 1,200 cfs Apr. € (gage height, 12.29 ft);
no flow for many days.
1931-59: Maximum discharge, 12,600 cfs Apr, 19, 1950 (gage height, 20.13 ft), from
rating curve extended above 9,000 cfs: no flow at times in most years.

Remarks.--Records poor., Flow regulated by Homme Reservolr (see p. 83 ) and several small

reservoirs. Diversion by city of Grafton started in October 1955.
Revisions (water years).--WSP 955: 1941. WSP 1175: Dralnage area. WSP 1438: 1932,
s -3 , 1939(M), 1944,
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.,
1 o *Q 0.9 o] 37 28 14 3.8 o o}
2 G [ .9 (9 124 31 13 3.3 0 [
3 0o ] .9 *0 405 34 11 .6 L1 L1
4 3} o .9 0 *585 31 11 .6 **1 T
s o o 1.0 o 885 43 8.2 1.0 A1 o
[ o} Q 1.0 o 1,020 49 7.5 .1 .1 o
7 0 [¢] .9 0 *988 | *49 9.0 .1 .1 o}
8 *0 0 .8 0 805 45 5.6 29 1 o]
9 0 0 .8 0 *405 45 6.8 34 .1 ¢}
10 0 (*) [¢] .8 o 290 45 *6.8 1T .1 o]
11 0 [o} .8 0 *203 49 6.2 5.0 a1 o
iz 0 0 =*,7 [ 173 62 5.0 3.8 .1 o
13 2.6 0 .5 0 150 50 7.5 1.0 [¢] 0
14 12 0 .4 0 *137 3¢ €.2 2.8 [} 0
is e s} 4 [ 139 18 5.0 3.3 Q *Q
16 6.2 o} .3 0 141 15 4.4 1.0 o 0
17 3.3 o .2 0 141 2 €.2 .3 [ 0
18 1.4 [¢] .1 0 143 9.0 4.4 .1 0 o]
i9 1.0 o] .1 *0 137 9.0 3.3 .1 [} 0
20 .6 ¢} o 0 113 11 2.3 .1 0 0
21 Q o o [} 88 14 3.3 **,1 *0 0
22 Q s} 3} s} 73 12 2.3 .1 0 ]
23 o} 0 *0 o €2 15 4.4 1 ¢} 0
24 [} ] [ *0 2 13 4.4 .1 0 0
25 [} .4 Q [ 70 i8 4.4 A o o
26 [ .8 5} o 72 15 5.0 .1 0 0
27 o 1.0 o 0 55 14 L1 1 ¢} 9
28 0 1.0 0 0 54 23 3 .1 0 0
23 0 1.0 ¥} - 0 72 14 2.3 *Q o 0
39 0 .9 0 .5 50 15 5.8 o 0 s}
31 s} - .8 0 20 |---- 16 - 0 o |------
Totall  39.1 0 5.9 12,4 0 20.5| 7,289 838.0| 175.5]| 101.3 1.0 0.2
Mean 1.26 0 0.19 0.40 [} 0.66 243 27.0 5.85 3.28 0,03 0.01
Ae-TY 78 ] 12 25 [ 41| 14,480| 1,660 348 202 2.0 0.4
[€3) 41 39 34 32 31 35 32 28 33 35 33 34
Adjusted for diversion
mean| 1.92] o0.65] 0.74] o©.s3] wo.ss]  1.22]  eas| 27.4] e.s0] 3.85] o.se| o.59
Ac-f'Y 119] 39 46| 57] 31 76| 14,490| 1,690] 381 237 35| 34
Observed Adjusted

Calendar year 1958:{Max 32 Min O Mean 2.96 Ac-ft 2,150 Mean 3.52 Ac-ft 2,540
Water year 1958-59:|Max 1,020 Min O Mean 23.2 Ac-ft 16,830 Mean 24.1 Ac-ft 17,240

* Discharge measurement or observation of no flow made on this day.
1t Diversion, in acre-feet, by city of Grafton.
** Field estimate made on this day.
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920. Red River of the North at Drayton, N. Dak.

Location.--Lat 48°34'20", long 97°08'50", on line between secs. 24 and 25, T.159 N.,
T W., on downstream end of east pier of Interstate highway bridge, 12 miles north-
east of Drayton and at mile 207.

Draina%e area.--34,800 sq mi, approximately {includes 3,940 sq mi in closed Devils Lake
asin).

prior to April 194

Gage .--Water-stage recorder. Datum of gage is 755.00 ft above mean sea level, datum of
29 {Minnesota highway bench mark). Prior to Nov. 30, 1954, wire-weight gage at site
12 miles upstream at datum 1.59 ft higher,

Records available. --Apr)'il 1936 to June 1937, April 1941 to September 1959 (fragmentary

Average discharge.--10 years (1949-59), 3,316 cfs (2,401,000 acre-ft per year); median of
yearly mean §[scharges, 2,460 cfs (1,780,000 acre-ft per year)

Extremes.--Maximum discharge during year, 11,200 cfs Apr. 8 (gage height, 23.78 ft); min-
Tmum daily, 240 cfs Dec. 20-25; minimum gage height, 3.62 ft Sept. 30.

1936-37, 1941-59: Maximum discharge, 86,500 cfs May 12, 1950 (gage height, 41.58
ft, former site and datum); minimum obser’ved 7.7 cfs Oct. 16, 1936 {gage helght,
1,75 ft, former site and datum).

Maximum discharge known since 1860, that of May 12, 1950. Flood in April 1897
reached a stage of about 41 ft, at site and datum in use prior to Nov. 30, 1954,

Remarks.--Records excellent except those for periods of ice effect or no gage-height
record, which are fair. Some regulation by reservoirs on tributaries. Records of
water temperatures for the water year 1959 are given in WSP 1642.

Revisions (water years).--WSP 1388: 1949-50,

Ratlng tables, water year 1958-53, except period of ice effect (gage
height, 1n feet, and discharge, in cubic feet per second)
(Loop rating used Mar. 27 to Apr. 17

Oct. 1 to Mar. 26 Apr. 18 to Sept. 30
3.4 190 3.6 272 6,0 1,830
4.0 560 4.0 510 10.0 4,600
Discharge, in cublc feet per second, water year October 1958 to September 1959

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

1 430 424 600 300 360 380 4,000 1,700 2,090 2,180| al,300 8740

2 411 417 600 320 360 380 5,400 1,620 2,400 2,080| al,200 a800

3 448 411 600 330 380 400 7,200 1,460 2,580 1,970 1,150 a860

4 448 417 560 330 *400 400 8,800 1,320 2,570 1,930 al,050 897
5 411 461 540 340 400 *410| 10,000 1,290 2,450| al, 00 a960 a860

6 374 473 520 340 400 420| 10,500 1,270 2,280} al,850 a880 a840

7 362 473 480 360 400 420| 10,800 1,280 2,120| =al,850 a840 2800

8 362 498 480 360 400 420 | *11,000 1,330 1,940| al,850 2860 a750

9 380 504 440 360 400 440 | 10, 300 1,560 1,840( a2,000 aB820 713
10 411 *492 420 370 380 460 9,159 1,910 1,830f az,050 a780 693
11 417 492 400 370 380 460 | *7,940| 2,220 ! 1,790 2,120 765 634
1z 411 479 380 *380 380 480 6,710 2,370 1,800( a2,300 a770 594
13 424 486 360 370 380 480 5,670 2,380 2,260 a2,500 a780 568
14 424 492 340 370 380 480 | *4,800 ¥*2,340 3,130 2,770 a790 530
15 424 486 320 370 380 500 4,100 2,280 3,770 2,880 a770 *523
16 436 479 300 370 380 520 3,550 2,200 4,010 2,860 2740 491
17 436 470 280 370 380 560 3,170 2,110 *3,900 2,760 a650 466
18 424 460 *260 370 380 600 | *2,870| 2,020 3,500 2,620 673 453
19 405 460 250 380 380 640 2,600 1,930 3,010 2,490 *673 435
20 393 550 240 400 380 700 2,390 1,830 2,590 2,420 647 410
21 386 640 240 410 380 760 2,220 1,780 2,330 2,370 640 386
22 399 620 240 420 380 820 2,140 1,710 2,340 2,300 a600 369
23 405 500 240 420 380 880 2,090 1,650 2,630| *2,180 2580 369
24 411 460 240 420 380 940 1,990 1,630 2,840 2,070 ag620 351
25 424 500 240 410 380 1,000 1,930 1,620 2,840 1,940 a580 345
26 436 500 260 380 380 1,100 1,830 1, 630 2,750| al,850 375 345
27 455 480 260 360 380 | *1,200 1,780 1,620 2,670 1,780 2600 322
28 455 *560 270 360 380 1,300 1,760 1, 640 2,560| al,650 a700 306
29 442 640 280 - 1,500 1,740 1,650 2,460 al,550 a740 294
30 430 620 290 2,000 1,710 1,680 2,320 al,450 a640 289
31 424 |- -~-=-- 300 3,000 |----~-- 1,810{---~--~ al,550 a700- ~~-— -~
Totall 12, BBB 14,944 11, 230 420 10,720| 24,050 | 150,140 54,840| 77,600| €6,080| 24,073| 16,433
Mean 498 383 776 5,005 1,769 2,587 2,132 177 548
Ac-ft| 25, 580 29,640| 22, 270 22, 650 21,260 47,700 297,800 108,800I 153,900( 131,100| 47,750| 32,590
Calendar year 1958: Max 7,800 Min 240 Mean 1,439 Ac-ft 1,042,000
Water year 1958-59: Max 11,000 Min 240 Mean 1,300 Ac-Tt 941,000

* Discharge measurement made on this day.
a No gage-height record; discharge estimated on basils of records for station at Oslo.
Note.--Stage-discharge relation affected by ilce Nov., 17 to Apr. 8.
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940, South Branch Two Rivers at Lake Bronson, Minn.

Location.--Iat 48°43'50", long 96°39!50", in SWiSWwi sec.30, T.161 N., R.46 W., on left
bank 100 ft upstream from bridge on U. §. Highway 59 at town of Lake Bronson and
2 miles downstream from dam at outlet of Bronson Lake.

Drainage area.--444 sq mi.

Records ayailable.--September 1928 to November 1936, April to September 1937, April 1941
o October 3, April to December 1944, April 1945 to September 1947, October 1953 to
September 1959. Monthly discharge only for some periods, published in WSP 1308. Pub-
1ished as South Fork Two River at Bronson prior to 1941.

Gage.--Water-stage recorder. Datum of gage 1s 930.46 ft above mean sea level, adjustment
of 1928 (levels by Geodetic Survey of Canada). Prior to Nov. 23, 1953, chain gage at
bridge 100 ft downstream at same datum,

Average discharge.--18 years (1928-36, 1941-43, 1945-47, 1953-59), 66,0 cfs (47,780 acre-
Tt per year).

Extremes.--Maximum discharge during year, 1,110 c¢fs Apr. 8 (gage height, 6.60 ft); mini-
zizurgs ?‘%li\’ﬁ 0.2501'3 Jan, 20-23, Jan. 25 to Feb. 1, Feb. 5-26; minimum gage height,
. g. 25.
1928-37, 1941-47, 1953-59: Maximum discharge, 2,650 cfs Apr. 24, 1956 (gage height,
10,79 ft); no flow at times in 1937, 1941.

Remarks.--Records good except those for periods of ice effect or shifting control, which
are falr, or those for pericds of no gage-height record, which are poor. Flow partly
regulated since 1937 by Bronson Lake (usable capacity, 3,700 acre-ft).

Revisions (water years).--WSP 1308: 1929(M), 1931(M), 1936(M), 1944 (M), 1947(M).

Rating table, water year 1958-53, except periods of ice effect or
shifting control {gage height, in feet, and discharge, in cubic
feet per second)

1.8 0.9 2.3 19
1.7 1.4 2.6 42
1.8 2.1 2.9 17
1.9 3.1 3.5 188
2.0 4.8 4.0 307
2.1 8.5 7.0 1,260
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day | Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Avg. Sept,
1 2.1 1.1 1.0 0.3 0.2 15 350 29 107 6.8 3.4 1.9
2 2.1 11 e T3] TIE| s 650 | % 7.2 3.5 21
3 2.4 1.0 .9 .3 3 30 *933 31 a8s 7.2 4.0 2.4
4 2.3 1. .9 .3 .30 20 983 30| a80 19 3.4 2.4
5 2.1 1.0 .8 .3 .2 15 943 74| a70 26 3.1 2.4
6 2.0 1.2 .8 .3 .2 10 1,000 143 a6s 23 3.1 2.9
7 2.1 1.2 .7 .3 .2 10 *1,070 240| aé0 22 3.0 2.8
8 2.1 1.2 .7 .3 .2 20 1,070 235]| aSS 22 2.3 2.4
9 2.3 1.1 7 .3 .2 15 193 as0 22 2.3 2.4
10 2.4 1.2 7 .3 .2 12 783 114 as0 19 2.4 2.3
11 2.0 1.2 .6 .3 .2 11 547 64 90 16 2.4 2.2
12 2.1 1.2 .6 .3 .2 11 398 75| a75 13 2.0 2.4
13 2.0 1.2 .6 .3 .2 10 283 88| a6sS 12 2.0 2.2
14 1.8 1.2 .8 3 .2 10 213 85| aS0 11 2.2 2.0
15 1.8 1.3 .5 .3 .2 10 211 73 ad44 18 2.0 2.4
16 1.7 1.2 W5 .3 .2 10 138 64| a38 28 2.1 2.3
17 1.6 1.2 .5 3 .2 10 82 57 a30 23 2.0 2.1
18 1.6 1.4 .5 .3 .2 10 75 52 a25 6.4 2.0 2.0
19 18| 1% 1 3 2| 10 77 31| azo 5.8 1.9 2.0
20 1.5 1.1 .4 -2 .2 9.0 75 *13| alé S.4 2.0 2.2
21 1.4 1.1 4 .2 .2 2,0 68 20| als 5.4 1.9 2.1
22 1.4 1.1 4 .2 .2 9.0 53 22 *2 6,4 1.8 2.3
23 1.4 1.1 4 .2 .2 *8.0 37 24 12 S.4 1.7 2.0
24 1,4 1.0 o4 .3 .2 o] 34 23 13 S.4 1.5 2,2
25 1.4 1.0 .4 .2 *.2 .0 34 22 11 S.1 *1.6 18
26 1.4 1.0 .4 .2 .2 7.0 34 24 11 4.8 1.8 24
27 1.3 1.0 23 *,2 .3 8.0 *33 24 11 *4.6 2.1 15
28 1.2 *1.0 .3 . .3 8.0 31 4.4 2.1 *30
29 1.1 1.0 .3 .2 - 20 30 4.2 2.1 30
30 *1.1 1.0 *.3 R e 150 30 3.9 2.1 18
31 1.0[------- .3 2| 300 [------- 3.7 1,9 f--mmmnm
Total 53.8 33.6 17.2 8.2 6.1 816,0 11,181 2,306]1,279,5] 364.1 71.5 187.2
Mean 1.74 1.12 0,55 0.26 0.22 26.3 373 T4.4 42.6 11.7 2.31 6.24
Ac-ft] 107 87 34 16 12 1,620| 22,180 4,570 2,540 722 142 371
Calendar year 1958: Max 307 Min 0.3 Mean 16.7 Ac-ft 12,070
Water year 1958-59: Max 1,070 Min 0.2 Mean 44.7 Ac-ft 32,380

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records.

Note.-~Stage-discharge relation affected by ice Nov. 16 to Apr. 2. Shifting-control method used
Oct. 1 to Nov. 15, June 22 to Sept, 30.
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992 (revised). Pembina Rlver near Kaleida, Manitoba

Location,-~Lat 49°03'30", long 98°27'50", in NWi sec.22, T.1, R.8 W., at bridge 4} miles
south of Kaleida.

Drainage area.--2,650 sq mi.

Rgcords available.--October 1957 to September 1959.

gage.~-Water-stage recorder. Altitude of gage is 1,115 ft (from topographic map).

Extrggﬁsi;;lﬁxﬁgug]gésggﬁxjgigd\gi%gegxz-: 528 cfs Apr. 5 (gage helght, 83.10 ft, backwater
1957-59: Maximum discharge, that of Apr. 5, 1959; no flow Jan, 19 to Mar, 22, 1959,

Remarks.--Records good except those for perlod of ice effect, which are falir.

Cooperation.--Records furnished by Water Resources Branch, Department of Northern Affairs
and Wational Resources, Canada.

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day| oOct. Nov. Dec. Jan, Feb., Mar. Apr, May June July Auvg. Sept.
1 0.3 1.8 1.0 1.0 9 314 78 89 22 2,0 8.4
2 .3 1.6 7.9 1.0| 0 366 71 8| 19 1.9 8.4
3 .4 1.4 8.0 1.0 0o 389 68 78 18 2,0 8.4
4 .3 1.2 6.0 1.0 o 426 67 72 17 1.8 6.8
5 .2 1.0 6.0 1.0 o 501 73 67 15 1.8 5.6
& =2 1.0 5.0 1.0 Q 436 75 62 13 2,0 5.0
7 3] l.2 5.0 1.0 0 352 79 62 12 1.9 4.5
8 .2 2.2 4.0 1.0 o 312 85 56 12 1.3 4.0
9 .2 2.2 4.0 1.0] [ 240 79 51 12 1.3 3.5
10 .2 5.4 4.0 1.0 0 204 78 51 11 1.3 3.5
11 o3 12 4.0 1.0 [} 182 75 47 11 11_% 3.2
12 .3 21 4.0 1.0 o 169 87 41 10 . 2.5
13 -3 16 4.0 1.0 ] 167 91 37 9.2 1.3 2.2
14 .3 16 4.0 1.0 Q 157 99 38 7.7 1.2 2.0
15 .2 14 3.0 1.0 [ 145 35 37 T.4 1.0 1.8
16 .5 14 3.0 1.0 Q 136 84 34 6.8 1.0 1.8
17 5 14 3.0 1.0 Q 134 73 30 5.9 1.0 1.6
18 5| 1s 5.0 10 0 j22 68 28| s.3/ 0| TE
19 .5 14 3.0 [} Q 112 64 24 4.8 1.2 1.6
20 .5 13 3.0 Q o 104 65 24 4.5 5.0 1.8
21 .6 iz 3.0 o 0 26 64 23 4.5 1.9 1.8
22 .8 12 3.0 [s] 0 91 60 22 11 10 2.4
23 .7 11 2.9 Q 1.0 87 56 22 7.7 16 4.5
24 .7 11 2.0 0 2.0 87 53 23 6.8 31 3.8
25 W7 11 2,0 o 3.0 83 51 21 7.4 gg 3.5
26 .7 10 2.0 [o] 4.0 78 60 19 6.8 24 4.5
27 .7 10 2.0 o 5.0 79 62 26 4,8 19 4.8
28 .7 9.0 2.0 Q 14 75 74 26 4.0 17 5.6
29 .7 9.0 2.0 o = 38 71 89 28 3.2 14 9.2
30 .7 8.0 2.0 [ 91 k3 92 25 3.0 10 .
31 29— 2.0 o 13 b 95(---~--- 2.8 [N A
Total 14.4] 271,0f 112.0 18.0 of 288,0| 5,787| 2,314 1,246 285.6| 216.7( 124.8
Mean 0. 5| 9.0 6 0.6 0 9.3 193 75 1. 9.2 1.0 4,2
Ac-ft| 28 538 222 36 [} 571| 11,480 4,590 2,470 564 430 8
Calendar year 1958: Max 303 Min 0.2 Mean 29.2 Ac-ft 21,120
Water year 1958-59: Max 501 Min O Mean 29.3 Ac~-ft 21,180

Note,--Stage-discharge relation affected by ice Nov. 16 to Apr. 7. Discharge computed from staff-
gage readings Oct. 1-15, Nov. 28 to Mar. 19.
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994. Little Pembina River near Walhalla, N, Dak.

Location.--Lat 48°52!, long 98°01!, in SWi sec.10, T.162 N., R.57 W., on right bank 25 ft
upstream from county bridge, 33 mlles above mouth, and 6 miles southwest of Walhalla.

Dralnage area.--204 sq mi, of which about 10 sq mi is noncontributing.
Records_available.--April 1956 to September 1959,

Gage.--Water-st: recorder., Datum of gage is 1,099.48 ft above mean sea level, datum of
49331; Prior to Sept. 10, 1956, wire-weight gage at bridge 25 ft downstream at same
atum,

Extremes.--Maximum discharge during year, 996 cfs Apr. 3 (gage height, 9.38 ft); maximum
ge height, 9.92 ft Apr. 2 (hackwater from ice); minimum discharge, 0.1 cfs several
ays; minimum gage height, 5.21 % Nov. 18.
1956-59: Maxiwmum discharge, 2,800 cfs Apr. 21, 1956 {gage height, from floodmarks,
10.15 £t at wire-welght gage, 12.0 ft at recorder site), from rating curve extended
above 1,000 cf's on basis of slope-area and contracted-opening measurements of peak
flow; no flow Jan. 4 to Feb. 22, 1958; minimum gage height, 5.12 ft Aug. 15, 16, 1956,
July 31, Aug. 1, 1957.

Remarks.--Records fair.

Discharge, 1n cublc feet per second, water year October 1958 to September 1959

Day| Oct. Nov. Dec. Jan, Feb, Mar., Apr. May June July Aug. Sept.
1 0.3 o.4] o.3| o.4] 0.3 0.5 es0| 16 15 10 0.35] 0.3
2 3 “ 3| & 3| Tl ol 15 14 8.7 3 3
3 2| “ 3 “ 3 5| wso0| 18 13 7.3 3 s
‘ 3 “* 3 “ 3 5| 5zo| 18 12 75| ®2| w4
5 3 .4 3 *4 3 5| «3%L| 28 1 7.3 1 z
6 *3 “ .3 “ .3 50 196 28 s.4| 5.0 7 .3
7 3 ® 3 “ 3 5| we2| I BL| 39 z 3
8 3 5 3 * '3 5 70| 19 *.8| 3.8 ® 2
9 3 5 ®3 “ '3 *5 #8| le 8.4 3.8 5 2
10 3 ® 3 1 3 6 e T 19 31 3 2
1 4 “ 2 “ .3 .5 37| %8 4 2.4 "
12 B *a 7 " *4 5 35| 16 37 1.8 * 5
13 o s 2 " * 5 3] 14 27 16 s a1
1¢ 3 “ 2 “ 4 6 55| 12 21 *14 | w2
1s “* “ 2 4 5 6 64| 12 17 1.3 3 2
16 .3 4 .2 “ .5 ] ms| o1 13 1.1 1 .2
17 3 “ 3 o 5 7 | 1o 15 i iz a
18 = 2 3 4 5 8 28| 9.3| 28 8 1 a
13 4 3 3 “ 5| 10 24 9.0 23 1 .2 2
20 o 3 3 “* 5 8 22 90| 18 7 2 2
21 .3 .3 .3 “® .5 .8 23|  8.7| 12 .6 .2 .2
22 4 3 i 4 5 9 25 87| 1o 7 3 3
23 " 3 1 . sl 10 24 9.3 12 6 5 3
24 “ 3 “ 4 s 1o 21| 87| 1a 6 2 2
25 i 3 i 4 B Wz 1| 8| 13 8 1 3
26 “* .3 4 3 sl 1.8 sl 12 1 .8 .3 “®
27 * 3 * 3 I ) 15| 14 14 " z
28 * 3 4 .3 5| =5 | 17 12 i t 3
29 “ 3 “’ 18 1z .3 3 3
30 “ .3 4 17 11 3 .2 3
31 a]---- “ 16 f--ece-- 3 ) P—
Total] 10.7| 10.9| 9.7 452.2| 478.0| 78.4| 9.2 7.2
Mean| 0.35| 0.36| o0.31 14.6| 15.9| 2.53| o. 0.24
Ac-ft] 21 22 19 s97| “eis| ise 1 14
Calendar year 1958: Max 18 Min O Mean 1.44 Ac-ft 1,040
Water year 1958-59: Max 520 Min 0.1 Mean 13.9 Ac-ft 10,070

Peak discharge (base, 75 cfs).--Apr. 3 (10:30 p.m.) 996 cfs (9.38 ft).

* Discharge measurement made on this day.
**% Fleld estimate made on this day.
Note.--Stage-dlscharge relation affected by ice Nov. 16 to Apr. 3.
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995, Pembina River near Walhalla, N. Dak.

Location.--Lat 48°53'32", long 97°59!08",
bank 1

1

Dralnage area.--3,109 sq mi,

Records avallable.~--October 1939 to September 1959.

Gage .--Water-stage recorder. Altitude of gage is 970 £t (by barometer).

91

in SEL3Wi sec.35, T.163 N., R.57 W., on left
3 miles downstream from Little Pembina River and 3} miles southwest of Walhalla.

Prior to Oct. 24,

941, staff gage and Oct. 24, 1941, to Nov. 10, 1943, chain gage, at same site and

datum.

Average discharge.--20 years, 204 cfs (147,800 acre~ft per year); median of yearly mean
discharges, %70 efs (123,000 acre-ft per year).

Extremes .--Maximum digscharge during year, about 2,000 cfs Apr. 3 (gage height, 7.90 ft,
backwater from lce); maximum gage height, 8.20 £t Mar. 30 (backwater from ice); no flow

Feb. 10-12

1939-59; Maximum discharge, 20,400 cfs Apr. 18, 1950 (gage height, 19.2 ft), from
rating curve extended above 7,000 c¢fs on basis of contracted-opening measurement of
peak flow; no flow at times in 1940-41, 1947, 1953, 1959.

Remarks .--Records good except those for period of ice effect, which are poor.

Revisions (water years).--WSP 1175: Dralnage area. WSP 1388: 1943, 1950(P). WSP 1558:

Rating table, water year 1958-59, except period of ice effect (gage

height, in feet, and discharge, in cubic feet per second)

1.2 4 1.9 11
1.3 .1 2.2 28
1.4 4 2.4 45
1.5 .9 2.7 85
1.6 2.3 3,0 150
1.7 4.3 4.0 500
1.8 7.0 7.0 1,840
Discharge, 1n cublc feet per second, water year October 1958 to September 1959
Day | oct Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 0.4 0.6 3.5 2.0 0.3 1.2|  *600 117 148 39 5.2 10
2 .3 .5 3.0 2.0 .3 1.6 700 119 138| 3@ 4.5 8.8
3 .3 5| 3.0 1.8 .2 1.4 1,200 128 126| 39 4.1 7.3
4 .3 .5 3.0 1.8 .2 5] 1,500 122 117 34 5.5 5.8
5 % .5 2.8| %14 .2 1.0| #1,290 158 lo6| 34 10 5.5
6 *.2 .8 2.6 1.4 .2 1.2 988 167 100| 30 6.7 4.5
7 .3 .6 2.4 1.4 .1 1.2 800 148 96 27 4.3 3,9
8 .3 .8 2.0 1.4 .1 1.0| #584 138 *98| 28 5.5 3.4
9 .3 8] *.8 1.4 1] .0 458 136 94| 28 4.5 3.0
10 .2 .9 I8 1.2 o 1.0 378 136 354 25 3.2 2.8
11 .3 .8 1.8 1.2 o .8 325| %143 208| 23 2.7 2.5
12 .3 *.8 1.8 1.2] %0 .6 288 136 133 =21 2.0 2.1
13 .3 .8 1.8 1.2 .1 .6 281 124 98| =20 2.0 2.0
14 .3 .8 1.8 1.2 .2 .6 296 124 82| w9 1.6 *L.8
15 .3 .8 1.8 1.2 4 .8 %314 126 71| 19 1.2 1.2
16 .3 .8 1.8 1.2 .5 1.0 260 143 66| 19 1.0 1.2
17 .3 1.2 i.8 1.0 .8 .8 224 122 69 16 .8 1.1
18 .3 7.0 1.8 1.0 1.0 1.0 208 113 74 15 *7 1.0
19 .3 175 1.8 .3 1.2 1.2 19 102 69 13 A 1.0
20 3 4.0 is B Ie| 1. 178 94 56| 12 T 10
21 .3 4.5 1.8 .6 .3 1.8 172 93 50| 12 W7 9
22 4 5.0 2.0 6 3 18 170 91 a6 13 46 1T
23 .5 5.0 2.0 .5 .3 1.8 158 87 47| 18 1.6
24 . 5.0 2.0 .5 .2 *2,0 148 82 54| 18 20 8.8
25 .5 5,5 2.0 .5 .2 3.0 138 79 47| 18 28 4.7
26 .5 5.0 2.0 .5 .2 4.0 104 43| 14 21 4.1
27 .5 4.5 2.0 4 4 4.0 128 44| 11 28 3.4
28 .5 4.5 2.0 4 .3 5.0 161 42| 1o 23 2.7
29 .5 4.0 2.0 4 - 20 158 41 8.8| 19 2.5
30 .8 3.5 2.0 .3 600 153 40 8.0| 15 .2
31 5] . 2.0 3 800 150{-~--"-- 7.0
Totall 10,9 74.3|  65.7] 31.4 9,1/1,463.5 5,882 | 2,757| 634.8
Mean| 0.35 2,48, 2,127 1.01| 0.32] 47.2 1 125 91.9| 20.5
Ac-ft] 22 147 130 62 18| 2,900| 24,760| 7,700| 5,470| 1,260
Calendar year 1958: Max 400 Min 0.2 Mean 35.7 Ac-ft 25,820
Water year 1958-59: Max 1,500 Min © Mean 59.8 Ac-ft 43,280

Peak discharge (base, 400 cfs).--Apr. 3 (12 p.m.} about 2,000 cfs (7.90 £t); June 10 (1:40 p.m.)

700 cfs (4.50 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 15 to Apr. 4 (no gage-height record Jan. 15
to Feb. 11; discharge estimated on basls of 1 discharge measurement and weather records).
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1000. Pembina River at Neche, N. Dak.
(International gaging station)

Location.--Lat 48°59'20", long 97°33'05", in SEINWE sec.31, T.164 N., R.53 W., on right
Pank ¢ blocks =ast of State Highway 18, at north edge of Neche.

Drainage arsa.--3,189 sq mi.

Records available.--May 1903 to September 1915, April 1919 to September 1959 (May 1903 to
September 1907, October 1908 to Septembsr 1914, fragmentary).

Gage.--Water-stage recorder and concrete dam. Altitude of gage is 805 ft (from topographic
map). FPrior to May 24, 1932, staff gage at Great Northern Railway bridge 1 mile up-
stream, at same datum. May 25, 1932, to Apr. 17, 1939, chain gage on bridge on 3tate
Highway 18, 500 ft downstream from railway bridge, at same datum.

Average discharge.--42 years (1907-8, 1914-15, 1919-59), 153 cfs (110,800 acre-ft per
year); median of yearly mean discharges, 110 cfs (79,000 acre-ft per ysar).

Extremes.--Maximum discharge during year, 1,800 cfs Apr. 5 (gage height, 14.40 rt, back-
water from ice); minimum daily, 0.1 cfs several days.
1903~15, 1913-59: Maximum discharge, 10,700 efs Apr. 20, 1950 (gage height, 21.58
ft, backwater from ice), from rating curve extended above 5,300 cfs; no flow at times
in each year 1932-41, 1953.
Remarks.--Records good except those for periods of ice effect, which are poor.

Cooperation.--This station is maintained by the United States under agreement with Canada.

Revisions (water years).--WSP 1175: Drainage area., WSF 1388: 1904(M), 1905-8, 1912-15,
1921, 1931I(M], 193 1938(M).

Rating tables, water year 1858-58, except periods of ice effect (zage
height, in feet, and discharge, in cublc feet per second)

Oct. 1 to Apr. 8 Apr. 9 to Sept. 30
5.6 o 5.7 0.9 6.2 76
5.7 .9 5.8 6.5 6.5 165
5.8 5.1 5.9 18 7.0 362
5.9 14 6.0 34 8.0 890
Discharge. in cubic feet per second, water year October 1958 to September 1959
Day | Oct Nov Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
1 4.2 4.2 0.5 0.4 0.1 0.1 300 175 191 64 18 26
2 5.8 5.8 .5 .z .1 1 600 168 182 2 20 2z
3 5.8 7.2 .5 .2 .1 .1 500 162 178 60 29 23
4 5.8 6.5 .6 .2 .1 .1} 1,000 162 172 60 24 21
s 4.2 9.8 5 *%.2 .1 1| 1,700 172 165 60 17 18
[ *4.2 £.5 A .2 .1 1| 1,700 185 146 55 16 17
7 5.8 5.1 4 iy 1 L1 *1,350 223 143 2 15 15
8 5.8 5.1 4 1 .1 .1| *1,120 216 *137 51 20 12
9 6.5 5.8 *.2 .2 1 **,1 *732 195 134 47 18 11
10 5.8 6.5 .2 .1 .1 .1 576 185 137 47 15 8.8
11l 3.7 7.2 .2 .2 1 1 466 *178 156 45 14 8.8
12 3.3 *6.5 .1 .1 *1 .1 408 178 385 43 12 7.7
13 3.7 4.2 1 .1 1 1 362 182 266 39 12 7.7
14 6.5 4.2 4 .2 .1 .1 336 175 198 *41 i1 *6.5
15 11 3.7 .2 .2 .1 .1 *327 168 162 45 11 4.5
16 5.1 3.3 4 .1 1 .1 340 162 134 39 11 4.5
17 3.3 3.3 .4 .1 .1 .1 336 168 119 35 8.8 6.5
18 3.3 2.8 .5 .1 .1 .1 300 175 110 35 7.7 6.5
19 3.7 2.0 .5 .1 .1 1 274 162 107 34 *8.4 6.5
20 5.1 2.0 .5 .1 1 .1 254 150 122 30 8.8 6.5
21 5.8 2.0 .4 .1 .1 .1 242 140 116 29 7.7 6.5
22 9.8 2.0 .2 1 A 1 227 134 98 29 8.8 8.8
2 9.8 2,0 .2 .1 .1 .1 220 131 90 27 8.8 6.5
24 €.5 2.0 .2 .1 .1 **,1 216 125 88 26 10 7.7
25 5.1 1.5 .2 .1 .1 .1 205 12z 88 26 39 6.5
26 4.2 .8 .2 1 .1 1 198 119 88 26 35 7.7
27 4.6 .8 .2 .1 .1 .8 188 119 79 27 2 6.5
2 4.6 6 4 .1 1 .9 182 146 74 27 2 10
29 4.2 .6 .2 .1 - 1.2 175 178 69 2 30 2
30 4.2 .6 .2 .1 3.7 175 202 67 2 30 11
31 4.2)------- .2 B 14 [------- 202 |-----=- 2 29 |-------
Total] 165.6| 114.6 10.1 4.5 2.8 23.2 | 15,009 | 5,159 | 4,201 | 1,234 | 559.0 | 324.7
Mean| 5.34 3.82 0.33 0.15 0,10 0.75 50( 166 140 39.8 18.0 10.8
Ac—f| 32 227 2 9 5. 46| 29,770 | 10,230 | 8,330 | 2,450 | 1,110 644
Calendar year 1958: Max 371 Min 0.1 Mean 41.5 Ac-ft 30,070
Water year 1958-59: Max 1,700 Min 0.1 Mean 73.4 Ac-ft 53,170

Peak discharge (base, 400 cfs).--Apr. 5 (time unknown) 1,800 cfs; June 12 (9 a.m.) 446 cfs (7.18 ft).

* Discharge measurement or observation of no flow made on this day.
** Fleld estimate made on this day.
Note.--8tage-discharge relation affected by ice Nov. 24 to Mar. 26, Apr. 1-8.
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1005, Herzog Creek near Concrete, N. Dak.

Location.-~Lat 48°45', long 97°54', ‘in SW% sec.21l, T.161 N., R.56 W., on right bank l%
miles northeast of Concrete and 15 miles upstream from mouth.

Drainage area.--18.9 sg mi.
Records available.--June 1Y54 to September 1959.

Gage .--Water-stage recorder and wooden control. Datum of gage is 1,108.35 ft above mean
sea level, datum of 1929, Emerson Crookston supplementary adjustment of 1941 {levels
by 3o0il Conservation Service).

Average discharge.--5 years, 2.82 cfs (2,040 acre-ft per year).

Extremes.--Maximum discharge during year, 35 cfs Apr. 6, 7 (gage height, 4.79 ft); maxi-
mum gage height, 5.10 £t Apr. 5 (backwater from ice); no flow at times.
1954-59: Maximum discharge, 360 cfs Apr. &, 1955 {gage height, 9.74 ft, from flood-
marks, backwater from ice); no flow at times each year.

Remurks.--Records good except those for periocd of ice effect, which are fair. Flood flow
ected by temporary retention in four retarding basins above station. The farthest
downstream retarding basin, located 1 mile above station, is used to regulate summer

Tlow.
Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct, 1 to Nov. 17)
2.7 o 3.3 9.7
2.8 .1 3.8 14
2.9 5 4.0 20
3.0 1.6 4.8 35
3.1 3.6
Discharge, in cubic feet per s=cond, water year October 1958 to September 1959
Day Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Auy. Sept.
1 o 0.1 0 6.0 1.9 2.1 1.1
2 0 .1 Q *2. 1.9 2,1 1.0
3 0 .1 0 10 1.9 1.9 1.1
4 0 .1 0 18 1.9 1.9 2.6 (*) (*)
5 o] .1 0 *30 2.3 1.9 1.2
3 *0 .1 {*) Q 35 2.1 1.8 1.0
7 o .1 o *35 2.3 1.6 1.0
8 .1 .2 o 32 2.1 *1.6 1.0
9 23 .1 *0 *30 5.7 1.3 1.0
10 .1 -1 (*) 0 27 15 1.5 1.0
11 0 .1 0 22 16 1.5 1.0
12 0 .1 (*) 0 16 *18 1.3 .9
13 0 *1 0 14 12 1.3 .4
11 o .1 0 14 5.8 1.3 .2 (*)
15 o o Y 14 S.4 1.3 *.2
15 o o 0 *1.0 4.7 1.3 .2
17 o 0 0 L1 3.1 1.3 .2
18 0 V] 0 T 2.9 1.2 W1
19 0 .2 o 1.0 2.7 1.2 W1
20 0 .1 [¢] 1.3 2.5 1.2 L1 (*)
21 0 0 [ 1.6 2.3 1.2 .2
25 .1 o .1 1.8 2.1 1.1 A
53 .2 0 1 1.8 1.9 1.3 0
21 .1 0 .1 1.8 1.9 1.2 0
bl .1 0 *.1 1.8 1.9 1.2 0
26 .1 o) .2 1.8 2.1 1.2 o]
2 .1 4 4 1.8 2.1 1.2 Q
58 .1 0 .5 1.8 2.3 1.1 0
o .1 0 - 1.0 1.9 2.1 1.1 0
30 .1 o 5.0 1.9 2.1 1.1 0
31 I I _ 2.0|- - 2.1 0 I
Total 1.6 1.8 0 Q 14.5 327.8 133.1 2.3 15.7 o} 0
Mean 0.05 0.08 Q o] o] 0.47 10. 9| 4.29 1.41 0.51 o] Q
Ac-ft| 3.2 3.6 0 o 29 850 264 84 31 0 0
Calendar year 1958: Max 14 Min O Mean 0,44 Ac-ft 315
Water year 1958-59: Max 35 Min © Mean 1.47 Ac-ft 1,060

* Discharge measurement or observation of no flow made on this day.
Note,--Stage-discharge relation affected by ice Nov. 18 to Apr. 5.
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1010. Tongue River at Akra, N. Dak.

Location.--Lat 48°46'40", long 97°42'55", in SE} sec.l11l, T.161 N., R.55 W., on right bank
76 mile east of Akra and 4.2 miles west of Cavaller.

Drainage area.--148 sq mi.
Records avallable.--April to June 1950 (in WSP 1137-B), October 1951 to September 1959,

Gage.--Water-stage recorder. Datum of gage 1s 920.90 ft above mean sea level, datum of
929 {levels by Soil Conservation Service). Prior to July 10, 1954, chain gage
14 miles upstream at datum 20.90 £t lower.

Average discharge.--8 years {1951-59), 15.8 cfs (11,450 acre-ft per year) .

Extremes.--Maximum discharge durin% year, 485 cfs Apr. 5 (gage height, 9.04 ft, backwater
ai‘{om ice); minimum daily, 0.4 cfs Sept. 7, 16; minimum gage height, 0.01 ft July 30,

, Aug. 5.

1950-59: Maximum discharge, 11,800 cfs Apr. 18, 1950 {gage height, 48.7 £t, from
floodmarks, site and datum tgen in use), from rating curve extended above 1,506 cfs on
basis of contracted-opening measurement of peak flow; no flow Dec. 1-27, 1952.

sgi)lood of Apr. 18, 1950, 1s the highest known since settlement of the regipn (about
1860) .

Remarks .--Records good except those for period of ice effect, which are poor. Flood flow
affected by temporary retention in seven retarding basins above station.

Rating tables, water year 1958-59, except period of ice effect {gage
height, in feet, and discharge, in cubic feet per second)
Shifting-control method used Aug. 20 to Sept. 30)

Oct. 1 to Mar. 30 Mar. 31 to Sept. 30
0.1 1.0 -0.03 0.4 1.0 17
.2 1.6 0.C .6 1.5 30
3 2.7 W1 1.5 2.0 49
.5 6.3 .3 3.7 3.0 95
1.0 20 .5 6.8

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day oct. Nov. Dec, Jan, Feb. Mar., Apr. May June July Aug. Sept.
1 1.8 1.9 1.8 2.2 2.0 2.0 105 20| 16 4.0 0.8 1.0
2 1.6 1.8 1.8 2.2 2.0 2.2| %130 20| T1a 3.8 .8 .6
3 1.4 1.8 1.8 2.2 2.0 2.1 250 20 12 3.6 1.1 .8
4 1.2 1.8 1.8 2.2 2.0 2.1 *360 21 11 3.7 *.8 *.6
5 Y 1.9 1.6 2.2 2.0 2,1 440 28 9.8 4.1 .8 .5
6 *1.1 2.3 1.6 *2.2 8 2.1 *340 43 9.0 4.0 1.7 .5
7 11 2.0 1.4 2.2 13 2.1 210 52 8.8 40| T3 -4
8 1.2 2.6 1.4 2.2 1.8 2.1 *150 25 10 4.7 1.0 5
9 1.2 3.0 1.4 2.2 1.8 2.1 110 21 *11 . 3.7 1.2 .5
10 1.4 3.0 *1.4 2.2 1.8 *2.1 *100 20 9.4 3.7 1.2 .5
11 1.3 2.6 1.4 2.2 1.8 2.1 84 26 9.6 3.6 1.1 .5
12 1.6 3.0 1.4 2.2 1.8 2.0 61 *31 8.4 3.3 1.0 .6
13 1.8 *2.6 1.4 2.2 *1.8 2.0 52 30 7.5 2.7 1.0 .8
14 1.7 2.2 1.4 2.2 1.8 2.0 85 24 6.6 3.2 1.1 .8
15 1.6 2.0 1.4 2.2 1.8 2.0 64 20 6.1 *3.8 1.0 *.6
16 1.8 2.0 1.6 2.0 1.8 2.0 *59 18 5.9 2.7 1.0 -4
17 1.8 2.2 1.6 2.0 1.8 2.0 41 18 5.8 2.4 1.0 «5
18 1.8 2.4 1.6 2.0 1.8 2.0 32 14 6.3 2.1 1.4 5
19 2.0 2.6 1.6 2.0 1.8 2.0 46 12 7.9 1.9 1.5 3.1
20 2.8 2.4 1.6 2.0 1.8 2.0 48 12 5.4 1.9 *1.2 5.8
21 2.4 2.2 1.8 2.0 1.8 2.0 41 12 4.8 1.8 .8 5.6
22 2.8 2.2 2.0 2.0 1.8 2.0 34 11 4.4 1.7 .7 5.9
23 5.7 2.2 2.0 2.0 1.8 2,0 31 12 4.9 1.6 .7 6.1
24 12 2.0 2.0 2.0 1.8 2.0 27 11 6.6 1.5 .7 8.5
25 10 2.0 2.0 2.0 1.8 2.2 24 12 8.4 1.6 1.4 6.3
26 6.6 2.0 2.0 2.0 2.0 2.4 22 12 6.8 1.5 26 6.5
27 4.5 2.0 2.0 2.0 2.0 3.0 20 17 5.8 1.3 1.0 6.8
28 2.7 2.0 2.0 2.0 2.0 5.0 20 21 5.6 1.2 o7 4.5
29 2.3 1.8 2.0 2.0 - 15 ee 25 5.1 1.1 .7 3.4
30 2.0 1.8 2.0 2.0 30 21 23 4.4 1.2 .8 2.5
31 1.9)-—ccnmn 2.2 2.0 L - 19 |- ememm .8 [ CETNRA
Total 83.8 66.3 52.8 65.0 52,0 171.7 2,999 626 237.5 82,2 30.8 73.4
Mean 2.70! 2.21 1.70 2.10 1.86 5.54 100 20.2 7.91 2.6 0.98 2.45
Ac-ft) 166 132 105 129 103 341 5,950 1,240 471 163 81 146
Calendar year 1958: Max 66 Min 0.8 Mean 5.06 Ac-ft 3,660
Water year 1958-59: Max 440 Min 0.4 Mean 12.4 Ac-ft 9,010

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 15 to Apr. 10
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1025, Red River of the North at Emerson, Manitoba
(International gaging station)

Location.--Lat 49°00'30", long 97°13'00", in sec.2, T.l, R.2 E., on right bank 1,500 ft
downstream from Canadian National Rallway bridge in Emerson, three-quarters of a mile
di;ms:iigiarg from Internmational Boundary, 3.6 miles downstream from Pembina River, and at
mile .3,

Drainage areaj--40,200 sq mi, approximately {includes about 3,940 sq mi in closed Devils
Take basin).

Records ayailable,.--March to November 1902 (gage heights only), May 1912 to September 1928
monthly discharge only, published in WSP 1308), October 1929 to September 1959,

Gage.--Water-stage recorder. Datum of gage is 700.00 ft above mean sea level, datum of
1929, by Geodetic Survey of Canada., Prior to 1912, staff gage at different datum.
May 3, 1912, to Apr. 10, 1953, chaln gage and/or staff gage on Canadian National Rail-
way bridge, 1,500 ft upstream. May 3, 1912, to Sept. 30, 1923, at datum 2.55 £t lower
than present datum; Oct. 1, 1923, to Sept. 30, 1925, at datum 1.14 rt lower than pres-
ent datum; Oct. 1, 1925, to Sept. 30, 1947, at datum 0.57 ft higher than present datum;
and Oct. 1, 1947, to Sept. 30, 1948, at datum 0.21 ft higher than present datum.

Average discharge.—-ﬂ years (1912-59), 2,710 cfs (1,962,000 acre-ft per year); median of
yearly mean discharges, 2,380 cfs (1,720,000 acre-ft per year).

Extremes.--Maximum daily discharge during year, 15,720 cfs Apr. 10; minimum, 204 cfs
Dec. 21, 22,
1912-59; Maximum discharge, 95,500 cfs May 13, 1950 {gage height, 90.89 ft); mini-
mum observed, 0.9 cfs Feb, 6-8, 1937 (gage height, 44,00 ft).
Remarks.--Records good except those for period of ice effect, which are fair.

Cooperation.--This statlon is one of the international gaging stations maintained by
Canada under agreement with the United States.

Revisions (water years).--wSP 925: 1940, WSP 1388: 1930, 1933, 1949-50.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct, Nov, Dec, Jan, Feb. Mar, Apr, May June July Aug, Sept.
1 440 445 640 272 328 361 2,480 1,920 2,150 2,280 1,260 703
2 439 435 646 | 282| 331 355{ 3,090 1,890 2,450 2,170 TI,180 701
3 426 433 638 292 352 352 4,410 1,800 2,680 2,060 1,140 746
4 418 430 622 304 352 352 5,650 1,860 2,790 1,990 1,120 808
5 141 421 614 310 352 361| 7,680 1,620 2,770 1,940 1,070 830
& 434 432 614 313 358 367 10,120/ 1,580 2,670 1,860 995 829
7 420 456 602 343 361 373) 12,000 1,560 2,520 1,800 892 802
8 410 463 850 349 364 379| 13,530 1,650 2,360 1,820 833 740
9 396 464 502 358 367 385) 15,500 1,940 2,190 1,850 811 676
10 381 479 480 354 361 388| 15,720 2,230 2,200 1,830 793 662
11 399 478 415 373 349 397( 13,140 2,530 2,400 2,060 765 627
12 422 475 370 370 340 409( 11,000 2,700 2,360 2,150 698 583
13 427 468 310 370 328 409 9,050, 2,740 2,480 2,240 683 540
14 424 480 290 367 319 418 7,420 2, 780! 2,910 2,400 675 508
15 427 464 260 361 308| 430 6,170 2,720 3,540 2,870 6873 499
16 427 469 244 355 308 436 5, 240 2,670 3,910 2,850 671 472
17 430 469 230 358 316 445 4, 600 2,530 3,950 2,620 863 461
18 443 478 220 361 325 457 4,040 2,480 3,740 2,550 654 443
18 445! 451 214 358 328 469 3,590 2,400 3,410 2,450 625 435
20 439 445 208 358 337 502 3, 240 2,310 3,040 2,350 610 426
21 204 358 346 544 2,960 2,180 2,710 2,270 580 407
22 Z04 373 349 594y 2,780 2,120 2,500| 2,220 597 406
23 208 385 349 650 2,620 2,010 2,480 2,150 579 393
24 208 3914 349 714 2,520 1,940 2,630 2,070 585 391
25 212 382 349 798 2, 400 1,820 2,740 1,950 565 381
26 218 900 2,290 1,890 2,720 1,840 548 385
27 224 1,050| 2,180 1,860, 2,660/ 1,760 566 379
28 230 1,220 2,090 1,870 2,570 1,680 579 369
29 238 1, 400 2,060 1, 800, 2,490 1,580 666 364
30 250 1,660 2,000 1,850 2,380 1,470 718 351
31 260 331]-- 2,040|--=-+-- 2,010{----~-- 1,360 713|----=--
Total| 13,330] 14,653] 11,101| 10,7385 9,594| 19,615(181,570, 65,420, 82,410| 64,080] 23,516| 16,317
Mean 430 489 358 348 343 63 6,080 2,110 2,750 2,070 758 544
Ac-ft| 26,440| 29,080} 22,020| 21,410| 18,030| 38,910] 360, 100| 129, 800| 163, 500{ 127,100| 46,640( 32,360
Calendar year 1958: Max 7,880 Min 204 Mean 1,480 Ae-ft 1,072,000
Water year 1958-59: Max 15,720 Min 204 Mean 1,400 Ac-ft 1,016,000

Note,--Stage-discharge relation affected by ice Nov. 18 to Apr. 10. Discharge computed from wire-
weight-gage readings Nov. 27-30, Jan. 7-25, May 14 to June 1, Sept. 15-30.
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1045. Roseau River below South Fork near Malung, Minn.

Location.~-Lat 48°47'30", long 95°44'40", in SWi sec.6, T.161 N., R.39 W., on left bank
a quarter of a mile downstream from South Fork and 15 miles northwest of Malung.

Drainage area.--573 sq mi.
Records available.--October 1946 to September 1959,

Gage .~-Water-stage recorder and concrete control. Datum of gage 1s 1,029.67 ft above
mean sea level, adjustment of 1912.

Average discharge.--13 years, 129 cfs (93,390 acre-ft per year). Average discharge pub-
s n WSP 1558 is for 12 years, not 11 years as shown.

Extremes.--Maximum discharge during year, 1,200 cfs Apr. 5 (gage height, 11.42 ft, back-
water from ice); maximum gage height, 13.37 ft Apr. 1 (backwater from ice); minimum
discharge, 0.7 cfs Oct. 1, 2.

1946-59: Maximum discharge, 3,650 cfs Apr. 24, 1950 (gage height, 22,51 ft}; no
flow for part of Jan. 15, 1952 (caused by construction of concrete control); minimum
daily discharge, 0.1 cfs Mar. 3-8, 1947,

Remarks.--Records good except those for periods of ice effect, which are fair.

Rating table, water year 1958-59, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

4.3 0.3 5.3 31
4.4 1.0 5.6 63
4.5 1.9 6.0 133
4.8 3.2 6.5 298
4.7 5.0 7.0 490
4.9 EN 11.0 1,300
5.1 18
Discharge. in cublc feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 0.7 28 60 23 7.8 4.8{ 1,100 126 284 22 26 51
2 i 26 55| 22 7.8 8| 1,140 119 256 13| =20 47
3 1.1 25 2 22 7.8 4.8{ 1,140 12l 230 17 18 47
4 1.3 24 50 24 7.8 4.8 1,140 135 201 %6 16 47
5 1.3 23 4a8{ 23 7.6 4,8 1,180 258 173 36 14 47
3 1.5 21 42 22 7.8 4.8 1,140 365 152 63 14 45
7 1.6 13 40 19 7.5 4.8 1,120 471 130 78 14 42
8 2.2 20 36 18 7.0 5.0| *1,070 168 111 *68 13 37
9 3.6 21 36 17 6.8 5.0/ 1,080 412 95 86 12 31
10 9.5 22 34 17 5.2 5.0 918 344 93 159 2 2
11 18 24 32 16 6.0 5.2 740 298 130 170 10 24
12 41 23 30 14 5.8 5.2 £00 276 157 154 7.4 20
13 43 22 26 14 5.6 5.4 500 266 154 128 7.8 19
14 2z 23 2 13 5.6 5.4 *412 248 124 39 7.6 18
15 38 21 26 13 5.6 5.4 373 230 101 92 5.7 16
15 33 19 26 13 5.8 5,4 344 207 81 103 8.6 12
17 29 25 26 13 5.4 5.4 313 188 68 159 8.8 9.9
18 26 35 25 13 5.4 5.4 287 173 80 162 7.8 7.6
19 2 35 2 2 5.4 5.4 258 154 54 149 3.4 7.1
20 13 80 25 11 5.4 5.4 241 144 48 130 7.8 6.9
21 18 100 23 9.9 5.2 5.5 224 *130) a4 111 5.5 7.6
22 22 100 24 9.6 5.2 5.5 207 135 39 95 7.1 5.0
23 18 95 23 9,4 5.0 5.5 191 126 35 81 11 6.3
24 16 85 23 8.8 *4,8| 5.5 170 113 38 74 11 5.4
25 17 80 23 8.6 4.8 5.6 154 113 39 69 25 4.3
17 *72 23 *8,1 4.8 £.0 146 109 39 65| *24 6.9
53 18 75 22 8.1 4.8 5.5 137 149] 36 62| 29 9.6
28 16 70 2 1.8 4.8 7.0 *135| 131 33 “55 33 8.1
29 14 70 *23 7.8 - 2 137 241 29 47 63 *9,1
30 *18 65 22 7.8 300 135 294 26 40 14 9.9
31 29 |------- 22 7.8 *950 f------- -3 I— 34 59 |o_.._..
Totall 529.5[ 1,348 970 4z2.7| 169.1]1,423.3 16,732 6,904 3,073 2,651 582, 633.7
Mean 17.1 44.9 31.3 14.0 6.04 45,9 55§ 223 102 85.5 18.8 21,1
Ac-ft| 1,050 2,670| 1,320 858 335 2,820 33,190 15,690 6,100/ 5,260/ 1,160/ 1,260
Calendar year 1358: Max 862 Min 0.4 Mean 47.7 Ac-ft 34,490
Water year 13858-53: Max 1,180 Min 0.7 Mean 97.1 Ac-ft 70,310

* Discharge measurement made on this day. .
Note.--8tage-discharge relation affected by ilce Nov. 17 to Jan., &, Feb. 7 to Apr. &.
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1055, Roseau River near Roseau, Minn.

Location.--Lat 48°55'24", long 95°46'02", in SwWi sec.24, 7.163 N., R.40 W., on downstream
sidzhorrriﬁght pler of highway bridge, 13 miles upstream from Sprague Creek and 53 miles
north of Roseau.

Records avallable.-~April 1930 to September 1959 (fragmentary).

Gage.--Staff gage read once daily. Datum of gage is 1,023.21 ft above mean sea level,
ad Justment of 1928 by Geodetic Survey of Canada. Gage readings have been reduced to
elevations above mean sea level.

Extremes.-~Maximum elevation during year, 1,034.83 ft Apr. 1; minimum observed, 1,023.53
Rt o1 ye s p H » 1,
1930-59: Maximum elevation, 1,037.68 ft Apr. 24, 1950; minimum observed, 1,022.77

ft Oct. 11, 1952.

Elevation, in feet, water year October 1958 to September 1958

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

1 24.64 34,39} 25.79| 27.75| 24.01| 24.25 24.28
2 24.67 34.46 25.66 27.55 23.97 24.06 24,18
3 24.68 33.92 25.58| 27.26| 23.95 - 24,17
4 24.69 33.60( 27.06( 26.95 4, 23.71 24,20
5 24,74 - - 26.63| 24.33| 23,67 24.19
[ 24.76 - 29.50| 26.25| 24.37 23.80 24,19
7 24,78 - 29.88} 25.87| 24.70{ 23.73 24.25
8 24,71 32.26 29.90 25.65 24.75 23.68 24.09
9 24.79 32.44 29.63 25.61 24.83 23.67 24.01
10 24.85 32.27| 29,31 25.82 25.39 23.76 23.94
11 24,99 31.74 29.10 26.50 25.78 23.69 23.89
12 25.13 31.15| 28.89( 27.29( 25.64| 23.63 23,86
13 25.19 30.61| 28,75| 27.34] 25.42| 23.58 23.79
14 25.01 30.43 28.50 27.03 25.13 23,56 23,73
15 24,96 30.38 28.27 26.71 25.03 23.56 23,69
16 24.88 30.19 28.02 26.29 25.00 23.57 23,67
17 24,71 29.90 27.72 25.8¢ 25,49 23.57 23,63
18 24.65 29,61 27.39 25.37 25.68 23.57 23.57
19 24.61 29.32 27.01 24.97 25.53 23.57 23.56
20 24.55 29,02 26.63 24.69 25.33 23.66 23,55
21 24.53 28.71| 26,25| 24.54| 25,12] 23,58 23.53
22 24,64 28.39 26.05 24.40 24.94 23.56 23.56
23 24.67 28.01 25.96| 24.26 24.79| 23.63 23,57
24 24.54 27.63( 25.73| 24.26 24.62 23.71 23,55
25 24.49 27.25| 25.58} 24.27 24.55| 23.69 23,55
26 24.63 26.84| 25.45| 24.26 24.48| 23.95 23.60
27 24.65 26.46 25.90 24.26 24.41 23.89 23,65
28 24.68 26.29 26,54 24.19] 24.39| 23.97 23.72
29 24.65 26.16| 27.33| 24,15| =24.29 24.25 23.67
30 24.60 e ] 25.99 27.74 24.07 24.25 24,53 23.69
31 2¢.88 . ____ | 33,26|.___=_.| 27.82|_ - 24.27 24,47 ___ - _

Note.--Add 1,000 ft to obtain elevations above mean sea level.
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1060, Sprague Creek near Sprague, Manitoba
(International gaging station)
Location.--Lat 48°59'33", long 95°39'43", in NE} iec.34, T.164 N., R.39 W., on left bank
hall 35

a mlle south of international boundary, miles south of Sprague, Manitoba,
8 miles upstream from mouth, and 14 wmiles northeast of Roseau, Minn,

Drainage area.--151 sq mi.

Records available.--September 1928 to September 1959 (winter records incomplete prior to
. Monthly discharge only for some periods, published in WSP 1308, Prior to Sep-
tember 1951, published as Mud Creek near Sprague,

QGage.--Water-stage recorder and concrete control. Datum of gage is 1,038.4 't above mean
sea level, adjustment of 1928 by Geodetic Survey of Canada. Prlor to Mar. 15, 1929,
staff gage at same site and datum.

Average discharge.--20 years (1928-29, 1940-59), 58.9 cfs (42,640 acre-ft per year).

Extremes,--Maximum dischar§e during year, 595 cfs May 7 (gage helght, 10.30 ft); minimum

ally, 1.1 cfs Mar. 11-18. i
1928-59: Maximum discharge, 2,070 cfs Sept, 1, 1942 (gage height, 15.31 ft), from
rating curve extended above 960 cfs; no flow at times in some years.

Remarks.--Records good except those for period of lce effect, which are poor.

Cooperation.--This station 1s malntained by the United States under agreement with Canada
Revisions (water years).--wSP 1055: 1944, WSP 1308: 1931(M).
Rating tables, water year 1958-59, except period of ice effect (gage

height, in feet, and discharge, in cublc feet per second
(Shifting-control method used Oct. 29, June 27 to July 4, July 12-18)

Oct. 1 to Apr, 12 Apr. 13 to Sept. 30
2.5 2.8 2.6 4.2 4.0 83
2.7 6.0 2.8 8.3 6.0 188
2.9 11 5.0 15 8.0 312
3.1 20 3.3 34 10.0 550
4.0 79 3.5 51 11.0 710

Discharge, in cubic feet per second, water year October 1958 to September 19559

Day | Oct. l Nov. Dec. Jan Feb. Mar, Apr. May June July Aug, Sept.
1 2.8 18| 12 2.4 1.2{ *130 108 176| 26 5.6 20
2 59 8 1z BY BH 1 N8| %] 1| 23 18

3 3.5 15| 13 5.2 2,2 1.2 140 109 134| 21 . 20
4 3.5 14 % 5.0 2.2 1.2 160 155 127 30 5.0 22

5 2.9 14 4.8 2.2 1.2 170 331 118( 78 8.0| 20
6 3.3 13| 12 4.6 2.0 1.2 180 540 102 %g_ 13 18

7 2.9 %E 11 4.4 1.9 1.2 190 %ﬁ_ 131 17 18

8 3.2 10 4.2 1.8 1.2| #2005 198! 92 4
9 4.2 22 9.4 4.0 1.7 1.2 21 429 254| 81 18

10 12 30 8.8 4.0 1.6 1.2 2 348 287 718 10
11 37 23 8.4 4.0 1.6 1.1 190 307 390 73 28 10
12 5 20 8.0 3.8 1.6 1.1 180 282 % 56 24 8.8
13 26 20 7.8 3.6 1.6 1.1 170 258 ] 41 17 7.5
14 25 20 7.4 5.6 1.6 1.1 165 241 357 31 14 6.6
15 22 17 7.4 3.6 1.6 1.1 *160 220 289| 37 10 5.6
16 20 16 7.0 3.6 1.6 1.1 156 198 243 55 11 4.7
17 18 18 6.8 3.6 1.5 1.1 150 174 205| 53 14 4.9
18 16 50 6.6 3.8 1.5 1.1 142 154 176 48 19 5.8
19 16 80 6.4 4.0 1.5 1.2 137 138 48| 35 16 8.4
20 18 100 6.2 3.8 1.4 1.2 134 123 124| 28 16 4.5
21 15 85 6.0 3.4 1.4 1.2 131 113 104| 23 21 5.0
22 14 70 6.0 3.0 1.3 1.2 124 *106 86| 22 22 5.6
23 13 60 6.0 3.0 1.3 1.2 118 102 17| 24 24 10
24 13 *38 5.8 2.8] *1.2 1.4 111 99 72| 22 30 19
25 14 20 5.8 2.8 1.2 1.8 104 o2 67| 18 23 19
26 18 20 5.8 *2.8 1.2 2.2 104 92 61| 15 *#20 27
27 25 18 5.8 2.6 1.2 3.0 104 108 55| 13 18 ;g
28 22 15 5.8 2.6 1.2 5.0 *106 135 48] *1 18 3
29 *19 14| *5.7 2.8 - 15 110 197 41 8.8| 20 *32
30 18 12 5.6 2.6 60 106 201 33 7.5| 25 31
31 17 |---a-es 5%  z.4|---—----| uo [------ 195|----=5 6.6| 25 [-------
Total] 452.3 883 250.1| 115.2| 45,9 225.2] 4,417 6,774 5,082[1,256.9| 524.2| 451.2
Mean 14.6| 29.4] 8,07 .72 1.64| 7.26 147 219 169| = 40.5| 16.9| 15.0
Ac-fY| 897 1,750 496 228 91 447| 8,760 13,440| 10,080 2,430 1,040 895
Calendar year 1958: Max 164 Min 1.0 Mean 17.5 Ac-ft 12,700

Water year 1958-59: Max 584 Min 1.1 Mean 56,1 Ac-ft 40,610

* Discherge measurement made on this day.
peNot;i-g;age-diuharge relation affected by lece Nov. 17 to Apr. 12 (no gage-height record Jan. 4-7,



RED RIVER OF THE NORTH BASIN

1065, Roseau River at Roseau Lake, Mimn,

99

Location.--Lat 48°54'22", long 95°49!55", in SWiSW} sec.28, T.163 N., R.40 W., on ypstream
bridge piling on left bank at Roseau Lake, 3% miles upstream from Pine Creek, 32 miles
downstream from Sprague Creek, and 7 miles northwest of Roseau.

Records available.--November 1939 to September 1959 (incomplete).

Gage .--Staff gage read once daily. Datum of gage 1s 1,018.59 ft above mean sea level,

ad Justment of 1928 by Geodetic Survey of Canada.

elovations above mean sea level.
Extremes.--Maximum elevation during year, 1,031,15 ft Apr. 6; minimum observed, 1,020.51

ct. 1,
1939-59: Maximum elevation observed, 1,036.86 ft May 13, 1950; minimum observed,
1,019.75 ft Aug. 16, 1941,

Elevation, in feet, water year October 1958 to September 1959

Gage readings have been reduced to

Day| oct. Nov., Dec, Jan, Feb, Mar, Apr. May June July Aug,. Sept.
1 20,51 21.37 - 30.30| 24.93 26.37| 21.57] 21.05{ 21.87
2 20.53 - 30.59] 24.79] =26.25 21.39 20.93| 21,89
3 20.55 - 30.61 24.59 26,05 21.31 20.79 21.61
4 20.57 - 30.77| 24.90 25.79 21.35{ 20.71} 21.65
5 20.59 - 30.99 26.37 25.51| 21.79{ 20.67| 21.65
] 20,57 - 31,13 27.96 25.13 22,29 20,79 21,59
7 20,57 - 30.8 28.23| 24.59 22.73] 20.97 21,55
8 20.63 - 30.82| 28.33] 24.47| 22.89 20.99| 21,41
9 20.65 - 30.80 8,29 24.59] 22.89 20.99) 21.35
10 20.87 - 30.78 28.25 24.71 22,91 21.01 21.19

11 21.13 - 30.69 28.19 25.49 23.47 21,01 21,07

1z 21.29 - 30.54| 28,13 26.33| 23,57 21,02 20.99
13 21.59 - 30.39 28,11 26.49 . 20.99| 20.87
14 21.67 - 30.17 27.97 26,31 22,97 20.89| 20.77
15 21.71 - 29.94 27.69 26.07 22.72 20.79 20.71
16 21,69 - 29.74] 27.49 25.71 22.69 20.69] 20.69
17 21,59 - 29.51 27.21] 25.27 22.87 20.77 20.67
18 21,49 - 29.29 26.85 24,69 25.29 20.79 20,65
19 21,39 - 29.03 26.45] 24.17 23.29 20.87 20,59

20 21.27 - 28.75| 25.91 23.67 23,07 20.87 20,61
21 21.19 - 28,45 25,59 23.25 22,77 20. 89 20.59

22 21.19 - 28.15 25,25 22.85 22.47 20.97 20,5

23 21.27 - 27.79| 25.07 22.53| 22.25| 21,01 20.67
24 21.27 - 27.41 24.81] 22,28 22,09 21,11} 20.69
25 21.27 - 26.99| 24,55 22,21 21,95 21.17| 20.87
26 21.27 - 26.57 24.29] 22.15| 21.79| 21.25| 20.97

27 21.31 - 26.03 B 22,05/ 21,67 21.25( 21.17
28 21.39 - 25.69] 24.971 21.97| 21.57 21,25 _2l.:
29 21.37 24,94 25.47 25,93 21.85| 21,49 21.27| =21.28
30 21.36 27.01f 25.19] 26.29 21,69] 21,33 21.77] 21.28
31 21.37 | ] o 29.29 ____ —| 26,43 21.17 21.99] ...

Note.-~Add 1,000 ft to obtain elevation above mean sea level.
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1075, Roseau River at Ross, Minn,

Location.--Lat 48°54137", long 95°55118", in SE} sec.27, T.163 N., R.41 W., on left bank
300 Tt downstream from highway bridge: a qua;'ter of a mile north of Rosé, and two-
thirds of a mile downstream from Pine Creek.

Drainage area.--1,220 sq wl, approximately,

Records available.--July 1928 to September 1959.

Gage.--Water-stage recorder. Datum of gage 1s 1,018.44 ft above mean sea level, adjust-

ment of 1928 by Geodetic Survey of Canada. Prior to Mar. 13, 1929, staff gage at same
site and datum.

Average discharge.--31 years, 229 cfs (165,800 acre-ft per year).

Extremes.--Maximum discharge durln, ar, 1,530 cfs Apr. 10 (gage height, 11.42 ft); -
mumiggé4sgfs gcti 1 (gailgehheigh%éyg.gé fé), P (g2g0 et ©); mint
-59: aximum dischar; 560 cfs May 12, 1950 (gage hel . ft); -
mum recorded, 1.1 cfs Jan. 1 ,’1940. v ’ (gage gnt, 18.25 It); mind
Maximum stage known, about 19 ft in 1896. Other outstanding floods reached the

following stages (from information by local residents ; flood 1 H
flood 1n 1927, abéu’c 16 ft. v ente); flood In July 1919, 17.5 £v;

Remarks.--Records good except those for period of ice effect, which are poor., High flo
regulated by na%ural storage in Roseau Lake. ’ P & "

Revvilgf[t’ons !water g_garsp)j--WSP 1055: 1945. WSP 1175: Drainage area. WSP 1308: 1936(M).

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr., May June July Aug. Sept.
1 4,0 52 205 39| 10 8.3 *670 412 605 87 46 93
2 4.4 53 100 39 10 8.5 760 388 583 78 37 85
3 4.8 51 100 38 10 8.5 840 375 556 70 30 82
4 5.2 47 95 38 10 8.5 990 419 s22 73 25 81
5 5.4 42 95 36 9.5 8.5/ 1,110 598 484 114 22 80
[ 5.6 38 90 32 9.5 8.5 1,250 861 432 139 26 80
7 5.6 34 85 28 9.5 8.5 1,410 911 376 169 37 76
8 6.5 36 80 26 9.5 8.5 1,500 921 360 180 39 72
9 8.0 42 75 26 9.5 8.5 *1,500 923, 374 177 40 68
10 14 44 70 25 9.0 8.5 1.520 931 414 ls8 43 61
11 48 85 24 9.0 8.5 1,520 909 493 232 44 52
12 46 48 80 23 9.0 8.5 1,500 901 598 240 47 45
13 63 48 55 23 9.0 8.5 1,440 909 827 217 44 36
14 70 48 52 22 8.5 8.5 1,380 883 602 184 39 29
15 J1 43 50 21 8.5 8.5| *1,340 844 566 168 33 24
18 70 50 48 20 8.5 8.5 1,290 804 517 185 30 21
17 66 50 48 20 8.5 8.5 1,230 749 456 180 30 17
18 60 65 48 19 8.5 8.5 1,170 885, 388 207 30 14
19 52 95 48 18 8.5 9.0| 1,110 619 317 208 32 13
20 44 125 48 18 8.5 9.0 1,050 553 261 187 32 12
21 37 155 44 17 8.5 9.0 983 498 217 160 34 12
22 36 170 44 17 8.5 9.5 931 *454 185 136 37 11l
23 39 170 42 18 8.3 9.5 867 427 160 120 42 12
24 40 155 40 15 8.3 10 798 397 141 108 47 14
25 38 140 40 14 *8.3 11 720 362 135 96 52 19
26 38 *135 40 13 8.3 12 643 338 *131 85 *54 23
27 41 125 38 *12 8.3 13 574 361 124 78 56 34
28 45 120 39 12 8.3 15 518 432 117 72 57 46
29 44 115 39 12 - 34 *483 546 108 *68 60 *48
30 *43 110 *39 A0|---—--- 100 445 597 87 62 83 48
31 43 f------- 39 10[-------| 500 [------- 613]|------- 53 96|---—---
Total| 1,079.5 2,454 1,862 683 249.8 893.8} 31,542| 19,620] 10,946 4,299 1,324 1,308
Mean 34.8 81.8 60.1 22.0 8,92 28.8 1,05 633 365 139 2.7
Ac-ft| 2,140 4,870 3,690 1,350 495 1,770/ 62,560{ 38,920{ 21,710 8,530 2,630 2,5%0
Calendar year 1958: Max 786 Min 3.2 Mean 89.0 Ac-ft 64,430
Water year 1958-59: Max 1,520 Min 4.0 Mean 209 Ac-ft 151,300

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Apr. 7 (no gage-height record Jan. 15-
26, Peb., 4-24; discharge estimated on basls of engineers' notes and weather records).
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1080. Roseau Rlver near Badger, Minn. .
Location,--Lat 48°54142", long 96°00'24", in SW} sec.30, T.163 N., R.41 W., on right bank

't upstream from highway bridge and 9 miles north of Badger.
Records avallable.--August 1928 to September 1958 (incomplete).

e .--Water-stage recorder. Datum of gage is 1,016.90 ft above mean sea level, adjust-
ment of 1928 by Geodetlc Survey of Canada. Gage readings have been reduced to eleva-
tions above mean sea level,

Extremes.--Maximum elevation during year, 1,027.78 £t Apr. 10, 11; minimum, 1,017.68 ft

ct. 1.
1928-59: Maximum elevation, 1,032.65 ft May 13, 1950; minimum, 1,017.65 ft
Sept. 28, 1958.

Elevation, in feet, water year October 1958 to September 1959

Day| oOct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. | Sept.
1 17.69] - 26,81 - 24,06) 19.56| 19.93| 20.70
2 17.69 - 27.15 - 23,96 19.42| 19.78 .

3 17,74 - 27,19 - 23.81| 19.33] 19.63| 20.45

4 17.74 - 27.36 - 23.60| 19.39| 19.50| 20.38
5 17.75 - 27.23 - 23,35 19.74| 19.40] 20.35
6 17.78 - 27.82 - 23.05| 20,33 19.47] 20.33
7 17.78 - 27.72 - 22.63| 20.84| 19.60( 20.25
8 17.80 - 27.70 - 22.48| 21,08 19.70| 20,14
9 17.94 - 27.72 - 22,57 21,09| 19.77| 20,07
10 18.15 - 27.75 - 22,85 21,18| 19.80| 19,95
11 18,52 - 27.77 - 23.39| 21.62] 19.82( 19.80
12 18.90 - 27.68 - 24,00 21,78| 19.86] 19,87
13 19.23 - 27.52 - 24.18 1.65] 19.85( 19.52
14 19.40 - 27.37 - 24.07| 21.35| 19.78( 19.37
15 19.44 - 27.22 - 23.88| 21.18| 19.66( 19.24
16 19.39 - 27.05 - 23,80 21.14| 19.59| 19,14
17 19,31 - 26,88 - 23.22| 21.30| 19.55| 19.04
18 19,21 - 26.65 - 22.67| 21.68| 19.52( 18.93
19 19.08 - 26.45 - 22,21 21.77| 19.57| 18.87
20 18.94 - 26,22 - 21.74| 21,64 19.59| 18.81
21 18.77 - 25.98 - 21.35| 21.42] 19.61| 18,79
22 18.70 - 25.73| 23.20| 20,95 21.,20{ 19.68| 18,78
23 18.75 - 25.46| 23.00| 20.80( 21.01{ 19.75| 18.77
24 18.79 20,11} 25,16 =22.78( 20.37| 20,85 19.81 5
25 18.77 20.14| 24.81| 22,52| =20.27| 20.72| 19.91 15.%9'
26 18.75 20.18| 24.45| 22.32( 20.19{ 20.61| 19.95| 19.03
27 18.78 20.21| 24.04| 22.43 20.51| 20.0L{ 19.19
28 18.84 20.27 - 22,91 20,43| 20.03| 18.44
29 18.85 20.57| 23.50| 23.63 20.40{ 20.09( 19,51
30 8.82) } 0 L] 21.867 - 23.97 T 20.24| 20.35( 19.50
31 ] —— 25,58 . __ 24,09 | _Z_C ] 20.10| 20,869 -——-—

Note.--Add 1,000 ft to obtaln elevation above mean sea level.

578807 O - 61 ~ 8
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1095, Roseau River near Haug, Minn.

Location.--Lat 48°55'28", long 96°12'26", SEL sec.2l, T.163 N., R.43 W., on left bank
TED T+ downstream from abandoned highway briage 5 miles south of international bound-
ary, and 8% miles northwest of Haug.

Records availasble.--April 1932 to September 1959 (incomplete).

.~-Water-stage recorder. Datum of gage is 1,014.02 ft above mean sea level, adjust-
men’c of 1928 by Geodetic Survey of Canada, Gage readings have been reduced to eleva-
tions above mean sea level.

Extremesé--mimum elevation during year, 1,022.95 ft Apr. 14; minimum recorded, 1,014.84

Oct, 3,
1932-59: Maximum elevation, 1,024.64 ft May 15, 1950; minimum recorded, 1,014.74 ft
Aug. 8, 1933.

Elevation, in feet, water year October 1958 to September 1959

Day | oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 14.89 - 20.25| 20.73| 16.63| 16.15 ;1,05
2 14.87 - 20.03 20,73 16.50 16.04 17.0:
3 14,87 21.74( 19.83| 20.66| 16.37 15.96| 16.96
4 14.89 22.03 19.81 20.53 16.46( 15.87 16.87
5 14.90 22.24| 20,28 20.37 16.56( 15.79( 16.84
[} 14.88 22.39 21.24 20,14 15.80 16.80
7 14.89 22,61 21.68 19.87 15.81 16.70
8 14,90 22.81) 21.84) 19.60 15.87 16.62
9 15.01 22.85| 21.91 19.49 15.93| 16.61

10 15,29 22,88 21.97 19,59 16.01 16.61

11 14.38 22.90f 21.99; 19.81 16.,01] 16.53

12 15.65 22.92 22.00 20,20 16.03 16.41

13 15.93 22.93 22.06 20.55 16.04 16.22

14 16.14 22.93| 22,05/ 20.66 16.06| 16.09

15 16.23 22,90 22.00 20.61 15.99 16.02
16 16.26 22.88| 21.93] _20.47 15.97 15.94
17 16.22 22.84 21.81 20.24 15.93 15.81
18 16.14 22,80 21.69 19.92 15.88| 15.71
19 16.08 22,75 21.49 19.52 15.88 15,64

20 15,99 22,69| 21.23 19.11 15.91| 15,57
21 15.87 22.60( 20.90| 18.71 17.66 - 15.52
22 15.78 22,51 20.53 18.36| 17.47 - 15,52
23 15,74 22,41 20.24 18.04 17.25 - 15.53

24 15.77 22.30] 20,01 17.78 17.05 - 15.47
25 15.80 22.11 19,77 17.62 16.90 16.10{ 15,50

26 15.80 21.91] 19,59 17.52| 16.79 16.12] 15,67

27 15.78 21,66] 19.47| 17.42 16.68| 16.22; 15,74

28 15.81 21.36 19.66 17.33 16.54( 16.37 15.89

29 15.85 21,031 20.08 17.19| 16.46| 16.48] 16.05

30 s.e3f | o] 20.64} 20.47 16.83 16.38f 16.60| 16.10

31 - I 20.67|_______| 16.,27| 16.87] ______

Note.--Add 1,000 ft to obtain elevation above mean sea level.
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1110 (revised) Roseau River at Oak Point, Minn.

103

Location.--Lat 48°58'48", long 96°24'19", in SELSEL sec.36, T.164 N., R.45 W., on upstream
s1de of highway bridge at Oak Point, 2 miles east of Caribou.

cords avallable.--April 1933 to September 1939, March 1941 to September 1959
{Incomplete).

Gagﬁ.—-Staff gage read once or twice daily.
e

vel, adjustment of 1928 by Geodetic Survey of Canada.

Datum of gage is 1,005,30 f't above mean sea

duced to elevations above mean sea level.

Gage readings have been re-

Extremes.--Maximum elevation during year, 1,014.52 ft Apr. 19; minimum observed, 1,006.70

Oct.

1933-35, 1941-59: Maximum elevation observed, 1,019.64 ft May 19, 1950; minimum

observed, 1,006.19 ft Mar. 27, 1941,

Elevation, in feet, water year October 1958 to September 1958

Day | oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 6.74 7.86 - 8.70] 12.40 11.96 7.92 7.30 1,78
2 6.78 - 11.50; 12,00 11.98 7.78 6.96 7.70
3 6.74 - 12,26f 11.76/ 11.96 7.78 7.18 7.70
4 - - 12.55( 11.68 11.78 7.72 7.10 7.70
S - - 12.90 11.94 11.580 7.92 7.08 7.60
6 - - 13.16) 12.60| 11.42 8.10 7.06 7.60
7 - - 13.49 - 11.20 8.46 7.06 7.50
8 6.70 - 14,15 12.1o| 11.00 8.70 7.06 7.30
9 6.78 - 14.29 13.08 10.70 8.72 7.06 7.52

1o 6.82 - 14.30| 13.10{ 10,68 8.74 7.04 7.30

11 6,86 - 14,28 13.08| 11.04 8.90 7.08 7.28

12 6.92 - 14.26 13.06 11.78 .16 7.18 7.24

13 6.96 - 14,21 13.16| 11.88 9.18 7.19 7.20

14 - - 14.26{ 13.20f 11,76 8.98 7.18 7.18

15 - - 14,30 13.20| 11.70 8.91 7.15 7.10
16 - - 14.34 13.20 11.60 8.76 7.14 7.02
17 - - 14.46] 13,10 11.10 8.60 7.10 7.00
18 - - 14.48] 13.04f 10.60 8,64 7.10 7.00
13 - - 14,51 12.90f 10.70 - 7.10 6.96

20 7.42 - I¢. 48| 12.70| 10.28 8.86 7,10 6.98

21 7.30 - 14.39| 12.50 9.86 8.74 7.10 7.00

22 - - 14,37 12.06 9,40 8.60 7.10 7.04

23 - - 14.36| 11.86 9.20 8,30 7.10 6,90

24 7.18 - 14,20 11.50 g.02 8.30 7.10 6.88

25 - - 14.00| 11.46 8.80 7.96 7.12 6.9¢
26 7.20 - 15.86| 11.02 8.66 7.86 7.20 6.96
27 7.20 - 13.70f 10.65 8.58 7.71 7.24 6.98
28 7.22 - 13.40 10.50 8.42 7.62 7.30 7.02
29 7.22 §.10| 12,98| 11.41 8,49 7.50 7.36 7.14
30 .26} 1 e 9.20( 12,70| 11.68 8.34 7.48 7.40 7.22
31 7.78 | ___| 9.20 |- ] 11.94 |--— o] 7.40 7.62} -

Note.--Add 1,000 ft to obtaln elevation above

mean sea level.
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1120. Roseau River below State ditch 51, near Caribou, Minn.

(International gaging station)

Location.--Lat 48°58'54" long 96°27'46", in SELSWL sec.34, T.164 N., R.45 W,, on left
bank 400 ft downstream from State diteh 51 (known locally as Caribou cutoff diteh) and
0.6 mile west of Caribou.

Drainage area.--1,570 sq mi, approximately.

Records available.--April to October 1917, April 1920 to September 1959 (some winter rec-
ords incomplete). Published as "at Caribou," prior to April 1929; as "below Cutoff
diteh, near Caribou" April 1929 to September 1935. Records published for both sites
6%;1186229 to September 1930. Monthly discharge only for some periods, published in

Gage.~-Water-stage recorder. Datum of gage is 1,002.14 ft above mean sea level, adjust-
ment of 1928, by Geodetic Survey of Canada. Prior to Apr. 1, 1929, chain gage at site
at Caribou 0.6 mile upstream at datum 0,95 ft lower.

Average discharge.--15 years (1920-30, 1932-33, 1936-37, 1940-43), 298 cfs (215,700
acre-It per year).

Extremes.--Maximum discharge during year, 1,570 cfg Apr, 19-21 {(gage height, 7.54 ft);
maximum gage height, 9.03 £t Apr. 9 (backwater from ice); minimum discharge recorded,
9.2 cfs Mar. 23.

1917, 1920-59; Maximum discharge, 4,080 cfs May 19, 1950 (gage height, 11.81 ft);
no flow Aug. 13, 1936.

Remarks.--Records good except those for perlod of ice effect, which apre fair. Occasionally,
at high stages, there is some natural diversion of flow above station to headwaters of
Two Rivers.

Cooperation,--This station is maintained by the United States under agreement with Canada.

Revislons (water years).--WSP 1308: 1938(M). WSP 1508: 1917(M), 1920, 1932(M), 1934-35(M),

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and dlscharge, in cubic feet per second)
(Shifting-control method used Oct. 1-16, July 26 to Aug. 1)

1.3 7.0 3.0 217
1.5 i3 4,0 432
i.8 31 8.0 1,010
2.0 49 8.0 1,760
2.5 iz

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 12 - 160 892 800 125 69 105
2 il - 300 800 797 113 60 iis
3 il - *420 742 782 100 55 122
4 11 - 470 713 759 120 50 110
S i1 - 500 788 724 135 45 108
& it - 550 925 672 142 44 106
7 iz - *700 1,050 620 *169 44 94
8 i3 - 1,000 1,080 550 205 43 88
9 2 - 1,200 1,110 531 2z 43 83

10 3 - i,320) 1,120 545 229 44 83

i1 33 - 1,370 1,130 649 229 46 78

iz 36 - 1,400 1,100 655 255 47 €8

13 46 - 1,440 1,130 716 279 48 56

14 61 - 1,480 1,150 750 273 51 50

15 71 - 1,500 1,160 748 259 51 45

16 75 - *1,520 1,160 718 235 50 43

17 75 - 1,540 1,140 678 215 50 37

18 71 - 1,560 1,100 617 217 50 33

19 68 - 1,560 1,070 537 239 49 31

20 65 - 1,570| *1,010 487 251 49 30

21 59 - 1,560 937 402 239 48 28

22 51 - 1,540 853 338 215 48 30

23 48 *9,2 1,500 768 293 ise 49 29

24 48 9.4 1,470 701 257 158 49 2

25 49 9.6 1,420 540 235 134 *49 25

26 51 10 1,380 594 219 120 48 27

27 49 11 *1,320 556 211 *306 49 2

28 50 2 1,230 591 197 97 53 *29

29 50 - 15 1,130 655 191 88 2 34

30 [ [ N E 30 1,010 730 1565 72 72 2

31 R e N T 90 |------- 782 |-~ -7 74 85 |-------

Total| 1,347 - - - - - 35,120 28,187 15,814} 5,515 1,600 1,786

Mean 43.5 - - - - - 1,171 909 52 178 . 59.5

Ac-ft} 2,870 - - - - - 69,660| 55,910 31,370} 10,940 3,170 3,540

Calendar y=ar : Max Min Mean Ac-ft

Water year @ Max Min Mean Ac-ft

* Discharge measurement made on this day.
Note.--Stage-dlscharge relatlon affected by lce Mar. 23 to Apr. 10,
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1125. Roseau River at international boundary, near Caribou, Minn,

Location.--Lat 48°59'57", long 96°30'20", near center of sec.29, T.164 N., R.45 W., on
eft bank 400 ft upstream from last international boundary crossing and 3 miles north-
west of Caribou.

Dralnage area.--1,590 sq mi, approximately.

Records avallable.--May 1933 to September 1959 (incomplete).

Gage.--Water-stage recorder., Datum of gage is 1,002.59 ft above mean sea level, adjust-
ment of 1928 by Geodetic Survey of Canada. Gage readings have been reduced to eleva-
tions above mean sea level.

ngggmgse--rfaximum elevation during year, 1,007.16 £t Apr. 9; minimum recorded, 1,002.71
ct. 1-5,
1933-59: Maximum elevation recorded, 1,007.30 ft Apr. 20, 1956; minimum recorded,
1,001.97 ft Aug. 14, 1933.

Elevation, in feet, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Avg. Sept.
1 2,72 - 4,86 5.39 5.13 3.56 3.32 3.53
2 2.72 - 5.48 5.13 5.14 3.51 3.31 3.54
3 2.72 - 6.01 4.99 51T 3.48 3.28 3.52
4 2,72 - 6.22 4.90 5.05 3.54 3.22 3.51
5 2.72 - 6.28 5.11 4.96 3.59 3.20 3.49
6 2.73 - 6.37 5.48 4,84 3.61 3.18 3.48
7 2.75 - 5.73 4.72 3.71 3.19 3.44
8 2.75 - 5.82 4.59 3.80 5.18 3.43
9 2.80 - 5.86 4.50 3.82 3.20 3.41

10 2.91 - 5.89 4.53 3.82 3.21 3.41

11 2.97 - 5.89 4.82 3.83 3.23 3.40

12 3.05 - 5.85 4.83 3.91 5.23 3.36

13 3.18 - 5.91 4.96 3.95 3.24 3.32

14 3.28 - 5.93 5.02 3.91 3.25 3.26

15 3.31 - 6.52 5.96 5.01 3.90 3.22 3.23

16 3.34 - 6.54 5.85 4.97 3.81 35.22 3.23

17 3.33 - 6.58 5.91 4.87 3.80 3.21 3.18

18 3.32 - 6.59 5,85 4.73 3.81 3.20 3.14

19 3.30 - 6.61 5.76 4,54 3.88 3.19 3.11

20 3.28 - 6.61 5.65 4.39 3.89 3.20 -

21 3.22 - 6.60 5,46 4.21 3.85 3.20 -

22 3.20 - 6.58 5.23 4.09 3.80 3.22 -

23 3.16 2.90 6.52 5.03 3.99 3.72 3.21 -

24 3.14 2.95 6.50 4.88 3.90 3.66 3.19 -

25 3.17 3.17 6.42 4.73 3.82 3.60 3.20 -

26 3.19 3.20 6.37 4.62 3.81 3.55 3.22 -

27 3.18 3.20 6.29 4.55 3.79 35.50 3.25 -

28 3.16 3.21 6.13 4.61 3.73 3.47 3.30 .14

29 3.18 3.21 5.92 4.77 3.73 3.42 3.33 3.21

30 .90 ) | e 4,06 5.69 4,93] 3,65| 3.40 3.37 2

31 2.37( ___ | 4.66 5.09 3.39] 3,430 _____

Note.--Add 1,000 ft to obtain elevation above mean sea level.
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1135, Long Creek near Crosby, N. Dak.

Location.--Lat 48°58130", long 103°16'04™, in NW§ sec.3, T.163 N., R.97 W., on right bank
ownstream side of county highway bridge, 1 mile downstream from small tributary
and 5 miles northeast of Crosby.

Drainage area.--1,800 sq mi, approximately, of which about 1,200 sq mi is probably
noncontributing.

Records avallable.--March to April 1943, Aprll 1944 to September 1859.

Gage.--Water-stage recorder. Altitude of gage 1s 1,870 ft (from topographic map). Prior
0 June 21, 1952, wire-welght gage at same site and datum.

Average discharﬁ.--ls years (1944-59), 27.0 cfs (19,550 acre-ft per year); median of
yearly mean discharges, 20 cfs (14,500 acre-ft per year).

Extrsmes.;-Maximum discharge during year, 554 cfs June 29 (gage height, 8.67 ft); no flow
most of year.

1943-59: Maxlmum discharge, 6,240 cfs Apr, 23, 1948 (gage height, 16.10 ft); maxi-
mum gage height, 16.10 ft Apr. 22, 23, 1948 (backwater fram ice Apr. 22); no flow dur-
ing part of each year.

Maximum stage known, that of Apr. 22, 23, 1948. Flood 1n 1904 reached about the
same stage from information by local residents.

Remarks.--Records fair.

Revigions (water years).--WSP 1308: 1946.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day [ Qct Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 ol 1.4 Q | %14l
2 0 .8 0 47
3 [ .4 o 30 (*)
4 0 .2 0 25
5 4 Q [4 21
[ 0 o [ *18
7 0 *0 [ 15
8 o o [ 14
9 (*) 0 0 [¢] 12
10 o [ 0 12
11 0 1} 0 11
12 b5 o 0 11
13 »10 0 0 9.7
14 b10 0 0 8.5 (*)
15 b1S 0 o 6.7
16 b20 0 0 5.6
17 b20 o 0 4.0 (*)
18 b30 o 0 1.8
18 (*)! *pso 0 (*) 27 .4
20 b0 *0 41 *0
21 (*) b65 0 23 0
22 34 0 *13 0
23 (*) 26 0 11 [+]
24 19 0 8,0 [
25 *15 0 6.7 o
26 11 0 7.1 0
27 7.6 0 7.1 0
28 5.6 0 6.9 0
23 - 4.2 0 361 0 (*)
o (ot 0| 3.8 0 432 0
3 T N B I CET T 2.2|------|  |-T=7=-- [¢] (*) |-------
Total 0 [} [ o| 433.4 2.8 0| 943.8] 393.8 0
Mean 0 [ 0 0 [ 14.0 0.09 [} 31.5 12.7 0 [
Ac-ft 0 0 0 o [ 860 5.6 o| 1,870 781 0
Calendar year 1958: Max 866 Min O Mean 12.2 Ac-ft 8,830
Water year 1958-58: Max 432 Min 0 Mean  4.86 Ac~ft 3,520

Peak discharge (base, 200 cfs).--June 29 (11:30 p.m.) 554 cfs (8.67 ft).

* Discharge measurement or observation of no flow made on this day.
b Stage-discharge relation affected by ice.
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1140, Souris River near Sherwood, N. Dak.

(International gaging station)

107

Location.--Lat 48°59'24", long 101°57'28", in NWiSWINE: sec.33, T.164 N., R.87 W., on
right bank 0.8 mile downstream from international boundary and 16 miles northwest of
Sherwood .

Drainage area.--9,330 sq mi,

"'__"_%—"TE“ET

contributing.

approximately, of which about 5,950 sq mi is probably non-

Records available.--March 1930 to September 1959,

Gage .--Water-stage recorder and concrete control.
sea level, datum of 1929.

Datum of gage is 1,604.00 ft above mean

Prior to Apr. 38, 1935, staff gage at same site and datum.

Average dlscharge.--25 years (1934-59), 117 efs (84,700 acre-ft per year); median of

yearly mean gi

scharges, 77 cfs (55,700 acre-ft per year).

Extremes.--Maximum discharge during year, 740 cfs Mar. 23 (gage height, 10.69 ft, back-

water from ice);
193U-59:

no flow Dec.

22 ft, from information by local residents.

Remarks.~-Records good except those for period of ice effect, which are fair.
ulation by small reservoirs in Canada.

nicipal supply.

1946, 1958-59.

7 to Mar. 11; minimum gage height, 0.93 ft Aug. 31.
Maximum discharge, 7,400 cfs Apr. 58, 1948 (gage height, 23.80 ft); no
flow at times in each year 1930-42,

Maximum stage known, that of Apr. 28, 1948. Flood in 1927 reached a stage of about

Slight reg-
Some small diversions for irrigation and mu-

Cooperation.--Thls station is maintained by the United 3tates under agreement with Canada.

Revisions(water years).--WSP 1308:

1945

Rating table, water year 1958-59, except perlod of ice effect (gage

helght, 1n feet, and discharge, in cublc feet per secund)

0.9 .1 1.8 10
1.0 .3 2.0 18
1.1 .6 2.3 35
1.2 1.1 2.6 68
1.4 2.5 3.0 130
1.6 5.3
Discharge, 1n cubic feet per second, water year October 1958 tu September 1959
Day | Oct. Nov., Dec, LJan. Feb. Mar. Apr. May June July Aug, Sept.
1 *x0, 1| 1.8 0.9] 0 120] 16 2 6.1 1.8 0.5
2 1 1.7 o 100 14 31 5.3 1.8 .9
3 .1 1.7 o) 100 13 36 4.3 1.6 1.2
4 .2 1.6 0 90 16 29 3.3 1.5 1.3
5 . 2] 1.4 *Q 14 1€ 24 3.3 1.4 1.3
6 .2 1.4 o) *68 15 22 3.2 1.2 1.3
7 .2 1.5 0 0 64 15 19 3.1 .9 1.1
8 .3 1.5 [¢] 0 53 13 16 3.0 .9 .8
9 .4 1.6 0 (*) 0 45 13 14 4.8 1.0 .6
10 .2 1.6 0 0 43 14 2 5.7 .8 6
11 .2 1.€ 0 0 40 14 10 5.9 .8 .4
12 .3 1.6 o} 1 35 13 8.5 5.3 *7 =3
13 4 1.6 0 (*) 10 34l 13 7.2 3.7 .8 .5
14 . 5 1.6 0 *20 2 11 7.0 *3.7 1.1 .6
15 5! 1.6 o] 15 30 10 7.2 4.2 1.2 .7
16 . 5! 1.8 o] 10 2 10 7.2 4.0 1.0 .6
17 .5 2.4 *0 5 2 9.4]  *5.6 3.2 1.0 .5
18 .6 2.4 0 15 23 7.9 7.7 2.9 .9 -4
19 .7 2.3 0 *45 22 7.5 6.3 2.5 .8 .5
20 .7 *2.0 0 *180 *21 7.S 5.3 3.0 .7 .6
21 1.8 2,1 0 S80 20 7.7 5.2 2.9 .6 .6
22 4.8 2.2 0 *720 19 8.5 .0 *7.1 .6 .8
23 €. 2.0 0 *710 19 8.8 5.7 9.4 .7 *1.6
24 5.7 1.8 o 850 i1 7.4 .6 5.7 7 1.8
25 4.3 1.8 0 *850 2 7.5 Bl 4.3 .7 1.7
26 3.9 2.6 0 430 18 *8.5 5.5 4.0 .6 1.8
27 *3.2 1.4 0 *3240 19 9.7 6.3 3.7 .4 1.9
28 2.8 1.2 0 275 18 9.4 2 *3.4 *.4 2.4
29 2.4 2.0 0 . 220 17 9.1 11 3.0 .4 3.0
30 2.1 .9 (<2 I U *180 *17 8.2 7.7 2.4 .4 2.2
31 O R— I 2 R R IETS] P 8.5( . 2.0 Y
Totall 45,9 50.7 4.4 0 0 5,085 1,226 341.1 359.1 128.7 27.8 32.5
Mean 1,48 1,69 0.14 0 0 154 41.2 11.0 12.0 4.15 0,90 1.08
Ac-t] 91 101 8.7 9] 0f 10,090 2,450 677 712 255 55 64
Calendar year 1958: Max 1,370 Min Mean 50.0 Ac-ft 36,170
Water year 1958-59: Max 720 Min O Mean 20,0 Ac-ft 14,500

* Discharge measurement or observation of no flow made on this day,
** Fleld estimate made on this day.
Note.--Stage-discharge relatlon affected by ice Nov. 22 to Apr. 4.
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1155, Lake Darling near Foxholm, N. Dak.

Location.--Lat 48°27'27", long 101°35'14", in NEINE} sec.l, T,157 N., R.85 W., on control
sTructure of Lake Darling Dam, reservoir of Fish and Wildlife Service, on Souris River
about € miles north of Foxholm and at mile 82.9 downstream from Canadian border (Geo-
logical Survey river plan and profile).

Drainage area.--10,100 sq mi, approximately.
Records available.--April 1337 to September 1959 (no winter records 1937-39).

Gage.--Staff gage read once or twice a week, Datum of gage is 1,577.00 {t above mean sea
Tevel, datum of 1929 (Fish and Wildlife Service bench mark).

Eytremps --Maximum contents observed during year, 60,600 acre-ft Apr. 8-10 (gage height,
ft); minimum, 37,500 acre-ft Sept. 15, 16 (gage height, 11.50 ft)
1937 59: Maximum contents observed, 130,000 acre-ft Apr. 23, 24, 1943 (gage height,
22.83 ft); minimum obgerved sinee April 1943 when reservoir was first filled to spillway
level, that of Sept. 15, 16, 1989,

Remarks,--Reservoir is formed by earth dam; storage began in April 19236; dam completed in
July 1936, Usable capacity, 108,500 acre-ft between gage heights 0.0 £t (sill of
control gates) and 21.0 ft (crest of splllway). Dead storage, 3,500 acre-ft. Water is
used during periods of low flow at wildlife refuges downstream.

Cooperation.--Gage-height record furnished by Fish and Wildlife-Service.

Revisions {water years).--WSP 1338: 1942,

Month-end gage heilght and contents, water year October 1958 to September 1359

Gage height Contents Change 1n contents
Date {reet) (acre-feet) acre-feet)

S P 14.98 58,900 -
Oct. 14.68 56,800 -2,100
Nov, 14.54 55,800 -1,000
Dec. 14.36 54,500 -1,300

Calendar Year 19SB.....ceeesererrorronsanroasannnas - - ~5,700
Jan, 14.20 53,400 -1,100
Feb. *13.88 51,300 -2,100
Mar. 15,00 59,000 +7,700
Apr. 13.98 51,900 -7,100
May 13.62 49,700 -2,200
June *13,15 46,300 -2,800
July 12.50 43,000 -3,300
Aug. 31.. . 11.78 38,900 -4,100
E 3 1 Creeeneeratiae s araasns .. 11.80 39,000 +100

vater year 1958=59, ... cittetineiiierneenenenarnans - - -19,900

Interpolated.
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1160, Souris River near Foxholm, N. Dak.

Location.-~Lat 48°22'20", long 101°30'18", in SWiSEL sec.34, T.157 N., R.84 W., on left
bank 30 ft upstream from county highway bridge, 3 miles east of Foxholm, 19 miles up-
stream from Des Tacs River, and at mile 98.3 downstream from Canadian border (Geolog-
ical Survey river plan and profile).

Drainage area.--10,100 sq mi, approximately.

Records avallable.--June 1904 to November 1905, March to July 1906 (gage heights only),
April 1937 to September 1959.

Gage .--Water-stage recorder and concrete control. Datum of gage is 1,560.73 ft above mean
sea level, datum of 1929. June 23, 1904, to July 31, 1906, staff gage at site
3.2 miles upstream at different datum. Apr. 1, 1937, to Mar. 25, 1938, staff gage
at site 600 ft downstream at datum about half a foot higher.

Average discharge.--22 years (1937-59), 119 cfs, unadjusted (86,150 acre-f't per year);
meéian of yearly mean discharges, 71 cfs (51,400 acre-ft per year).

Extremes.--Maximum discharge during year, 329 cfs Apr. 22 (gage height, 6.53 ft): minimum,
0 ¢cfs Apr. 6 (gage height, 5.16 ft).
1904-6, 1937-59: Maximum discharge, 3,040 cfs May 16, 1948 (gage height, 14.79 ft);
maximum reverse flow, 25 cfs Apr. 4, 1949, caused by backwater from Des Lacs River; no
flow at times in many years.

Remarks.--Records good except those for period of no gage-helght record, which are poor
Flow completely regulated since 1936 by Lake Darling (see preceding page) and several

smaller reservolrs (combined capacity, about 116,000 acre-ft). Some small diversions
for irrigation and municipal supply.

Revisions (water years).--WSP 1208: 1905,

Rating table, water year 1958-59 (gage helght, in feet, and
discharge, in cublc feet per second)

5.1 0.2 5.5 30
5.2 2. 5.7 68
5.3 8.9 €6.0 145
5.4 18 7.0 471
Discharge, in cublc feet per second, water year October 1958 to September 1859
Day | oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 *24 1 2 22 25 11 C.0| *311 9.7 1z 163 16
2 2 21 24 25 22 i1 1.7 243 10 iz 17 2
3 24 24 27 29 20 i1 1.4 33 10 15 17 *19
4 2z 26 27 27 20 *11 1.4 24 9.7 18 18 26
5 21 26 26 24 20 11 1.2 15 9.7 15 18 25
€ 21 26 26 22 2 11 1.2 15 11 14 10 24
7 21 25 26 22 19 i1 1.2 17 11 18 10 2
8 2 26 26 26 19 11 2.5 21 9.7 15 10 21
9 20 26 26 27 *19 35 9.7 21 9.7 1g 0 21
10 20 26 2 27 18 48 32 21 10 17 11 21
11 20 26 26 27 18 40 91 21 12 14 11 21
12 2 26 6 *27 18 38 91 2 10 16 11 21
13 2 26 26 27 17 37 98 21 10 15 *11 21
14 21 26 26 26 17 35 104 18 9.7 186 11 21
15 21 25 25 28 16 25 104 11 8.9 17 12 20
186 20 20 26 28 16 33 104 10 21 15 12 21
17 20 26 26 25 15 30 104 9.7 *30 2 12 *21
18 20 26 *26 25 15 25 104 8.1 29 11 12 19
18 20 26 2 2 14 3.8 104 8.1 30 i1 11 19
20 2 *26 25 25 14 3.8| *158 8.1 32 *12 11 18
21 25 26 25 25 12 3.2 275 9.7 25 13 26 19
22 24 26 24 25 iz 3.8 304 10 12 14 84 *21
23 24 25 24 25 11 3.2| 322 10 10 14 101 20
24 24 26 24 2 11 2.7 282 10 i0 15 77 19
25 4 26 24 S 11 2.3 289 *9.7 9.7 15 S0 18
28 24 25 24 2.3 314 9.7 il 14 *50 17
27 *25) 24 24 2.3 314 9.7 12 13 33 17
28 26| 2 24 2.3 311 9.7 12 *13 20 17
29 25 22 2 2.3 311 i1 iz *29 18 17
30 22 22 21 2.3 311 11 1z *10S 17 17
31 22)-~---o- 21 2.0f------+f 10 [------- 188 2
Totall €87 744 770 783 453 480.314,145.3 968.5 418.8 123 889 532
Mean 2.2 24.8 24.8 25.3 16.2 15.5 138 31.2 14.0 23.3 28.7 19.7
Ac-ft 1,360 1,480 1,530 1,550 899 952 8,220 1,920 831 1,430 1,780 1,170
Calendar year 1958: Max 361 Min 13 Mean 326.4 Ac~-ft 25,340
Water year 1958-59: Max 322 Min 1.2 Mean 31.9 Ac-fr 23,100

* Dlscharge measurement made on this day.
Ncte.--No gage-helght record Feb. 10 to Mar. 1; discharge estimated on basis of adJacent record,
records of reservoir operation, and weather records.
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1165. Des Lacs River at Foxholm, N. Dak.

Location.--Lat 48°22'14", long 101°34'11", in NWLNE{NWi sec.2, T.156 N., R.85 W., on left
bank 200 ft upstream from county highway bridge in Foxholm,

Drainage area.--973 sq mi.
Records avallable.-~June 1904 to July 1906, October 1945 to September 1959.

Gage .--Water-stage recorder. Datum of gage 1s 1,632.98 ft above mean sea level, datum of
929. 1904-6 staff gage at about same site and datum as following gage. Oect. 1, 1945,
to Aug. 30, 1948, staff gage at former bridge over former channel, 500 ft southwest of
present site, at present datum. Aug. 31, 1948, to June 7, 1955, water-stage recorder
at site 10 ft downstream from former bridge at same datum. June 14 to Qct. 23, 1955,
wire-weight gage at site 200 ft downstream from present gage at same datum.

Average discharge.--14 years (1945-59), 25.6 cfs (18,530 acre-ft per year).

Extremes.--Maximum discharge during year, 105 cfs June 28 (gage height, 4.60 ft); no flow
Tor many days.
1904-6, 1945-59: Maximum discharge, 2,000 c¢fs Apr. 4, 1949 (gage height, 18.04 ft,
backwater from ice); no flow at times in some years.
Maximum stage known since 1886, about 18.8 ft in spring of 1939, from information
by local residents.

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

ation at low flow by a series of wildfowl refuge ponds, combined capacity about
64,000 acre-ft. Some small diversions for irrigation above station.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day | oOct. Nov, Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.

1 g 0.2 0 18 1.6 0.8 8.9 9 9

2 .1 .3 ° 15 1.4 N 5.2 4] Q

3 .1 3 1 18 1.1 -6 3.5 0 ¢]

4 .1 .3 *1.5 14 .9 .6 2.5 0 o]

5 .1 .3 1 11 .8 o4 2.2 o] o]

6 .1 .4 1 *10 .7 .3 1.7 [} o]

7 .2 o4 1 6.9 N .4 2.0 o) o]

8 W1 25 4 6.3 .6 .8 1.8 o] 0

9 0 .4 (*) 10 5.6 .8 4 1.4 [¢] 0
10 o] .4 5 4.6 .5 .4 1.3 [0} o)
11 [¢] 3 *4 4,0 o4 -4 1.1 0 o]
12 .1 .2 (*} 10 3.5 .3 .2 1.0 *0 0
13 .1 .2 g 2.6 .3 .2 1.0 Q o]
14 .1 .2 *10 2.4 .2 L1 *1,0 0 o
15 .1 .3 8 3.2 21 .1 .8 0 0
18 .1 o4 [ 2.4 W1 .1 7 0 0
17 W1 .4 [ 2.2 .4 *,1 .6 ¢} *0
18 .2 .3 (*) *g 2.1 .2 .1 .5 0 o
19 .1 .2 15 2.0 .3 **.1 .5 Q0 o
20 .2 *2 18 *1.8 .3 17 *.4 o) o
21 .2 .2 8 1.7 .2 4.4 .3 [¢] 0
22 .3 .2 6 1.7 .3 2.3] %2 3.5 *2.1
23 24 .2 *35 1.8 .3 1.5 .1 o4 4.5
24 .4 .1 30 1.8 3 1.1 .1 .2 3.8
25 .4 21 *38 1.7 *.4 .2 W1 .1 2.7
26 +3 .1 34 1.8 .6 .8 0 *0 5.1
27 *.3 0 29 1.6 .9 1.4 ) 0 5.2
28 .2 ) 2 1.5 1.1 45 0 0 3.9
29 .2 [¢] 28 1.6 1.0 66 *0 0 4.4
30 .2 o | |- *34 *1.7 .9 20 *0 0 6.1
31 el bt I T Sl 24 Lt JGfmmm--- ¢} O |===----
Total 5.0 7.1 0 Q 0 408.5 149.9 18.5 167.2 38.7 4.2 37.8
Mean 0.186 0.24 0 0 0 13.2 5.00 0.60 5.57 1.25 0.14 1.26
Ac-ft 9.9 14 0 ¢ 0 810 297, 37 332 77 8.3 75
Calendar year 1958: Max 410 Min 0O Mean 6.94 Ac-ft 5,030
Water year 1958-59: Max &6 Min O Mean 2.29 Ac~-ft 1,660

* 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. 21 to Mar. 26. Discharge computed on basis
of twice-dally wire-weight-gage readings Mar. 3 to Apr. 22.
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1175. Souris River above Minot, N. Dak.

Location.-~Lat 48°14'45", long 101°22'15", NWiNWESEL sec.17, T.155 N., R.83 W., on right
bank 180 ft downstream from county highway bridge, 3% miles west of Minot, 7 miles
dovmstream from Des lacs River, and at mile 124.1 downstream from Canadian border
(Geological Survey river plan and profile).

Drainage area.--11,300 sq mi, approximately.

Records avallable.--May 1903 to September 1959, Monthly discharge only for some periods
published 1n WSP 1308.

Gage .--Water-stage recorder and concrete control. Datum of gage is 1,545.75 ft above mean
sea level, datum of 1929, May 5, 1903, to Sept. 30, 1928, Oct., 1, 1929, to Sept. 30,
1934, staff or chain gage at mile 135.0, in Minot, at datum 12.5 ft lower. Oct. 1,
1928, to Sept. 30, 1929, staff or wire-welght gage at Saugstad Bridge at mile 145,8,

5 miles southeast of Minot at datum 19.2 £t lower than present datum. Records equiva-
lent except those for periods of extreme low flow, as some industrial and sanitary
waste enters river between the sites.

Average discharge.--56 years, 146 cfs (105,700 acre-ft per year); median of yearly mean
dIscharges, EZ cfs (68,100 acre-ft per year).

Extremes.--Maximum discharge during year, 321 cfs Apr. 24, 29 {gage height, 5.50 ft);
minimum, 4.2 cfs May 22 (gage height, 4.15 ft).

1903-59: Maximum discharge, 12,000 cfs Apr. 20, 1904 (gage height, 21.9 ft, at site
in Minot), from rating curve extended above 8,100 cfs; no flow at times in some years.

Maximum stage known at present site, about 23 ft in April 1904, Maximum stage known
in Minot, at least 3 ft higher than 1904 peak, in 1881, according tec Apr. 20, 1904,
issue of Minot Daily Optic.

Remarks.--Records good except those for periods of ice effect or nc gage-helight record,
Which are fair. Flow almost completely regulated by Lake Darling (see p. 108), and
several smaller reservoirs {combined capacity, about 180,000 acre-ft). Some small

diversions for irrigation and municipal supply.
Revisions (water ¥earsi.--WSP 1308: 1905, 1909-14, 1918, 1924-25, 1927. WSP 1338:
D 6, , 1928, 1929(M).

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 23 to May 2)

4,1 2.2 4.7 74
4.2 6.4 5.0 142
4.3 16 6.0 436
4.5 40
Discharge, in cublc feet per second, water year October 1958 to September 1859
Day oct. Nov. Dec. Jan. Feb. Mar. Apr., May June July Aug. Sept,
1 26 2 20 26 22 12 45 | *311 13| 46 155 15
2 26 21 20 25 21 14 43 311 12 28 185 15
3 25 21 20 25 21 14 39 232 11 21 70 *13
4 25 2 20 25 21 *1a 36 78 13 20 20 13
5 24 2 22 24 21 14 33 39 13 22 18 20
8 24 23 25 23 21 14 *29 2 13 19 16 21
7 23 23 25 22 21 14 26 17 14 138 14 21
8 23 24 25 22 21 14 21 16 17 20 12 21
9 23 24 25 23 *21 20 19 19 15 19 10 19
1c 22 24 25 26 20 30 18 20 13 17 9 18
11 22 24 25 28 20 50 28 20 12 16 8 18
12 22 2 25 *29 20 70 83| a8 13| 15 1.3 18
13 21 24 y 25 28 20 70 104 18 13 14 *8.2 18
14 21 2 25 28 20 *65 106 19 13 12 9 18
15 22 24 27 27 18 60 111 20 13 12 9 18
16 22 24 28 2 18 45 106 15 11 11 9 18
17 22 24 28 26 18 40 104 10 12 11 10 *18
18 21 24 *28 26 16 50 109 7.3 *26 10 10 19
19 21 24 27 26 16 *45 106 7.3 29 9.1 10 20
20 21 *23 26 26 16 45 *104 6.4 29 *8.2 10 19
21 22 22 25 26 15 40 158 5.3 48 *9.1 9.1 19
22 26 22 25 25 15 *22 267 4.7 51 10 26 *35
23 31 22 25 25 14 2 308 6.4 35 8.2 70 33
24 26 22 27 25 14 20 315 9.1 28 7.3 91 21
25 26 22 28 25 12 *28 305| *12 23 Tz| 89 20
26 25 20 24 25 12 43 305 13 23 8.2 *56 23
27 *24 20 23 2 12 48 315 15 25 8.2 48 21
28 24 20 22 25 12 51 318 16 29 *8.2 42 18
29 24 2 26 2 - 56 321 17 *42 *8.2 21 17
30 24 20 28 24{-"""""" *50 315 15 a8 11 16 17
31 24 |- ~--o- 28 R B 48 |-------| 15 [----TT- 67 13 |- ----—-
Total 732 674 772 784 498 1,127 4,203 (1,334.5 687 502.9 [1,080.6 584
Mean 23.6 22.5 24.9 25.3 17.8 36.4 140 43. 22.9 16.2 34.9 19.5
Ac-ft| 1,450 1,340 1,530 1,560 988 2,240 8,340 2,650 1,360 997 2,140 1,160
Calendar year 1958: Max 620 Min 19 Mean 46.2 Ac-ft 33,450
Water year 1958-59: Max 321 Min 4.7 Mean 35.6 Ac-ft 25,760

* Discharge measurement made on this day.

Note.-~Stage-discharge relation affected by ice Nov., 27 to Mar, 21. No gage-height record Jan. 31
to Mar. 13, Aug. 1-11, 14-19; discharge estimated on basis of 4 discharge measurements, recorded
range in stage, weather records, and records for Souris River near Foxholm and Des Lacs River at
Foxholm. Discharge computed from once-dally wire-welght-gage readings Mar. 14-29,
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1200. Souris River near Verendrye, N. Dak.

Locati n.--Lat 48°09'35", long 100°43'45", in NWiSWi sec.17, T.154 N., R.78 W., on left
bank 2.7 miles north of Verendrye, 7% miles southwest of (19 mlles upstream from)
mouth of Wintering River, and at mile 210.5 downstream from Canadlan border (Geologl-
cal Survey river plan and profile).

Dralnage area.--12,200 sq mi, approximately.

Records aveilable.--February to June 1933 (gage heights only), April 1937 to September
1959 (witter records ncomplete prior to 1945).

Gage.--Water-. tage recorder. Datum of gage is 1,464.87 ft above mean sea level, datum of
929, February to June 1933, at site 4 miles upstream at datum 1.65 ft higher. Apr.1,
1937, to Mar. 3, 1938, staff gage at present site at datum 1.97 ft higher.

Average discharge.--15 years (1944-59), 207 cfs (149,900 acre~ft per year).

Extremes.--Maximum discharge during year, 302 cfs May 1 (gage helght, 4.72 ft); maximum
Zage helght, 5.27 ft Mar. 22 (backwater from ice); minimum discharge, 7.6 cfs Sept. 10,
11; minimum gage height, 3.41 ft Aug. 15.

1937-59: Maximum discharge, about 4,200 cfs Apr. 8, 1949 (gage height, 17.7 ft,
from high-water mark, backwafer from ice); minimum recorded, 0.3 cfs Aug. 11-19, 1937,
Oct. 10-21, 1938.

Remarks.--Records good except those for periods of ice effcet or no gage helght record,
ch are poor. Flow regulated by Fish and Wildlife Service reservoirs on Sourls and
Des Lacs Rivers (combined capacity, about 181,000 acre-ft). Some small diversions for
irrigation and municipal supply. Records of chemlcal analyses for the water year 1959
are given In WSP 1642.

Rating table, water year 1958-59, except period of ice effect (gage
height, 1n feet, and discharge, in cubic feet per second)
Shifting~control method used Oct. 1-29)

3.4 7.0 4.0 91
3.5 13 4.5 231
3.7 35 5.0 375
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day| Oct. Nov, Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 22 30 20 24 25 16 #130 302{ =22 35 11 31
2 22 30 20 23 25 140 296 19 29 12 24
3 23 30 20 22 25 18 140 289 18 37 11 18
4 24 30 20 21 25 16 145 285 16 56 14 15
5 22 30 20 20 25 20 125 285 14 93 12
6 *19 30 20 20 25 *30 96 238 13 35 105 11
7 20 30 20 21 25 60 *76 144 12 29 60 9.4
8 24 31 20 22 25 65 85 87 12 24 31 8.8
9 26 31 20 23 25 70 58 53 11 23 22 8.8
10 24 31 20 24 25 70 51 43 14 30 17 8.2
11 23 32 20 25 25 70 46 35 11 30 14 8.8
12 24 32 20 26 26 *70 41 28 8.2 27 13 13
13 23 33 20 27 25 75 37 24 7.6 25 12 15
14 23 33 20 28 24 80 33 22 8.8 25| *11 12
15 24 33 *19 *29, 24 *80 30 22 10 24 9.4 11
16 24 33 20 30 23 75 53 22 11 23 9.4 11
17 24 36 21 30 22 90 91 20 11 23 9.4 10
18 25 *40 22 30 21 120 103 20| *12 22 10 11
19 27 42 22 29 20 *120 101 20 12 20 10 12
20 27 40 22 28 20 120 101 20 68 17 9.4 13
21 27 35 22 27 19 150 105 20 84 17 9.4 16
22 29 30 22 26 18 200 #103 20| B4 18 9.4 | *24
23 30 26 23 25 18 200 103 19 34 16 9.4 | 27
24 30 22 24 25 17 *145 120 18| 23 14 9.4 37
25 30 18 25 25 16 120 193 19 21 13 *8.8| 13
26 34 15 25 25 15 *115 245 20 31 12 8.8 67
27 34 15 26 25 s 105 268 20 60 14 51
28 32 16 26 25 15 100 268 *23 48 12 51 40
29 31 18 25 25 - 95 272 25| *46 *12 60 37
30 *31 20 25 100 #292 22 43 12 45 33
31 30|~ -=mme- 25 210 (~--7=-- 22 |------- 12 37 |mmeeme
Total 807 872 674 780 613| 2,725 | 3,631 2,481 | 764.6 733 | 745.8 | 668.0
Mean{ 26.0 29.1 21,7 25.2 21.9 .8 121 0.0 25.5 23.6 24.1 22,3
Ac-ft| 1,600( 1,730| 1,340 1,550| 1,220| 5,400 7,200| 4,920 | 1,520 | 1,450 | 1,480 | 1,320

Calendar year 1958: Max 950 Min 15 Mean 64.4 Ac-ft 46,650
Water year 1958-59: Max 302 Min 7.6 Mean 42.4 Ac-ft 30,730

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 19 to Apr. 4. No gage-height record Nov. 10-
17, Dec. 25-30, Jan. 4-13, Jan. 23 to Feb, 5; dlacharge estimated on basis of weather records and
records for stations above Minot and near Bantry.
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1202. Wintering River near Bergen, N. Dak.

Location.--Lat 47°55!50", long 100°40'15", on west line of sec.4, T.151 N., R.78 W., on

et downstream wingwall of bridge, 6 miles southeast of Bergen.
Drainage area.--201 sq mi, of which about 75 sq mi 1s probably noncontributing.
Records avallable.--October 1956 to September 1959.
Gage .--Water-stage recorder. Altitude of gage is 1,590 ft (from topographic map).
Extremes.--Maximum discharge during year, 225 cfs June 27 (gage height, 3.86 ft), from

S curve extended above 60 cfs; no flow during severml months,
i956-59: Maximum discharge, that of June 27, 1959; no flow during several months
each year,

Remarks.--Records good except those for period of no gage-height record, which are poor.
Some regulation b{ Fish and Wildlife Service dams on Cottonwood and Wintering Iakes
(controlled capaclty, about 850 acre-ft).

Rating tables, water year 1958-59 (gage height, in feet, and discharge,
in cubic feet per second
(Shifting-control method used July 20-25)

Oct., 1 to Mar. 27 Mar, 28 to Sept. 30
2.5 ] 3.0 3.4 2,94 o] 5.4 18
2.6 .2 3.1 5.8 3.0 o1 3.5 36
2.7 .5 3.2 8.7 3.1 .9 3.6 64
2.8 1.1 3.3 13 3.2 2.8 3.7 105
2.9 2.0 3. 20 3.3 T.7 3.8 168
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 [+] *0.7 [+] 2.3
2 aZ .7 [ -1
3 a5 .6 0 [+]
4 al0 28 0 ]
5 a20 R 0 o
6 *14 .6 o 0
7 9.5 3 0 0
8 6.3 .1 o o
9 8.7 .1 [} 0
10 9.5 .1 o] (o]
11 10 .1 o] [}
12 (*)| *18 W1 o o
13 13 o o *.2
14 8.1 [ (o] .8
15 *7.7 [} o] .9
16 8.7 o 1 1.1
17 8.1 [} [+ 1.1
18 5.8 [¢] *1 .9
19 *5.5 0 (o] .8
20 3.1 0 10 .7
21 3.3 o 9.4 .6
22 3.4 *0 4.2 .6 s*;
23 3.1 o 2.3 .4 *
24 *2.9 0 1.3 *.2
25 3.3 o .7 1 (*)
26 *1.9 o} 1.8 [+
27 1.0 [} 66 4]
28 .2 0 (%) 149 0
29 - .7 o ¥60 0
30 (G2 ] I S R C b b .7 "] 15 [*]
-2 S N R iatututt A N bttt 2 3 bbbt N Eb bbbt o | |-
Totall o [o] o <] O 193.9 4.6 o} 319.9 10.8
Mean 0 o] o] [o] ] 6.25 0.15 0 10.7 0.35 (o] [o]
Ac-fy) [+] 0 © 0 385 9.1 4] 635 21
Calendar year 1958: Max 107 Min © Mean 2.73 Ac-ft 1,980
Water year 1958-59: Max 149 Min O Mean 1.45 Ac-ft 1,050

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

a No gage-height record; discharge estimated on basis of 1 discharge measurement, high-water mark,
and weather records.

Note.--Discharge computed from once-dally staff-gage readings Mar. 6-18.



114 RED RIVER OF THE NORTH BASIN
1205. Wintering River near Karlsruhe, N, Dak.

Location.--Lat 48°10'14", long 100°32'20", on line between secs.l0 and 11, T.154 N.,
R.77 W., on left bank 30 ft upstream from highway bridge, 4 miles upstream from mouth,
and 7 miles northeast of Karlsruhe.

Drainage area.--675 sq mi.
Records available.--March 1937 to September 1959 (few winter records prior to 1945).

Gage.--Water-stage recorder. Altitude of gage is 1,480 ft (from river-profile map) .
Average discharge.--17 years (1939-41, 1944-59), 13.2 cfs (9,560 acre-ft per year).

Extremes .--Maximum discharge during year, 21 cfs Apr. 1 (gage helght, 4.00 ft); maximum
gage eight, 5,02 £t Mar. 14 (backwater from 1ce); no flow at times.

1937-569: Maximum discharge, 3,000 cfs Apr, 7, 1949, by velocity-area studies; maxi-
mum gage height, 12.0 ft Apr. 7, 1949 (channel choked by packed snow); no flow at times
in many years.

Maximum stage known, that of Apr. 7, 1949.

Remarks.--Records good except those for periods of ice effect, which are fair. Flow reg-
ated by Fish and Wildlife Service dams on Cottonwood and Wintering Lakes (combined
capacity, about 850 acre-ft). Low flows affected by diversions for irrigation.

Rating table, water year 1958-59, except periods of ice effect {gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1 to Nov. 14, Nov. 18-21)

2.4 1] 3.0 5.4
2.6 .6 3.3 9.3
2.7 2.2 3.7 16
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day | oOct. Nov. Dec. Jan, Feb, Mar. Apr., May June July Aug, Sept.
1 1.7 2.6 0.6 0.2 0.1 *15 3.9 4.2 1.6 0 0
2 1.7 2.7 .6 .2 1 14 3.9 3.9 6.1 [ b))
3 1.7 2.6 .7 .1 1 12 3.9 3.5 4.7 0 "
4 1.6 2.6 T .1 .1 12 4.9 3.0 4.4 [ 2
5 1.6 2.7 .6 .1 .1 1 4.8 2.8 4.0 0 0
6 *1.5 2'8 'i % %1 9.9 29’ 22 3.9 g g
7 1.4 3 . . 2| *8.3 . . 3.2
8 Il %0 * a 5 6.8 L4l 2.0 2.6 0 0
9 1.4 2.9 4 .1 1 6.6 . 1.9 2.7 ] 0
10 14 2.9 3 2 3 6.5 4.8 6| 2.8 0o 0
11 1.6 2.9 .3 .3 s 5.8 4.8 2.7 2.0 [ 0
12 1.6 2.9 .2 3 (*) *5 6.0 4.7 3.0 1.9 0 0
13 1.6 2.9 .2 .3 8 6.0 4.8 2.4] *1.9 ] 0
14 1.7 2.9 L1 *3 15 5.5 4.8 2.1 1.7 %0 0
15 1.8 2.6| *¥T .3 *14 5.4 4.7 1.9 1.5 [} [
16 1.9 2.0 .2 .3 16 5.1 4.1 1.9 1.4 [ [
17 1.9 1.5 .2 .2 16 5.1 4.0 1.9 1.1 0 0
18 1.8 *x.9 .2 .2 16 4.8 3.9| *.9 1.0 0 0
19 1.6 .9 .2 .1 *16 4.9 3.7 1.9 .9 0 0
20 1.6 .7 .2 .1 15 4.7 3.5 1.9 .7 0 0
21 1.7 .7 .2 .1 14 4.2 3.6 2.0 7 o 0
22 2.3 .8 .2 .1 13 *4,1 3.7 1.9 .9 0 .2
23 3.0 .5 .2 .1 12 4.1 3.7 2.4 1.0 o *4
24 3.2 .5 .2 0 *11 4,0 3.7 2.6 .9 0 .4
25 3.3 .5 .2 ) 10 4.8 3.9 2.5 T 0 .7
26 3.0 .4 .2 [4 *10 4.9 4.1 2.8 4 0 1.2
27 2.9 1 .2 0 10 5.8 4.1 7.6 4 0 1.6
28 2.9 4 .1 [ 11 S.6| *4.8 6.8 .5 4 1
29 2.8 “ a 0 NIET 7 s.o| *7.0 *3 T
30 *2.7 .5 .2 [ la *4,0 4.9 1.9 .2 W1 1.2
31 2.6[-~-mn-- .2 0 15 |-een-e- 44|10 a1 [ I S
Total] 62,9 S2.8 9.1 4 262.3| 201.6{ 137.9| 94.9| 62.0 0.9] 10.4
Mean .03 1,76] 0.2 0. 8,46 6 4,45| 3.16 2,00 0.03| 0.35
Acft 125 105 18 7 520 274 188 123 1.8
Calendar year 1958: Max 25 Min 0.1 Mean 3.38 Ac-ft 2,450
Water year 1958-58: Max 16 Min 0 Mean 2,46 Ac-ft 1,780

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

*# Fleld estimate made on this day,

Note.~--Stage-discharge relation affected by ice Nov, 15-17, Nov. 22 to Mar. 30 (no gage-height
record Mar, 1-4, 7-10, 20, 21),
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1220. Sourls River near Bantry, N, Dak,

Location.--Iat 48°30'20", long 100°261'04", in SE{NWiSEL sec.l4, T.158 N., R.76 W., on left
bark 200 ft upstream from Nelson Bridge, 8 miles east of Bantry, 18 miles upstream from
Willow Creek, and at mile 284.8 downstream from Canadian border {Geological Survey

river plan and profile).

Drainage area,--13,400 sq ml, approximately.

Records_avallable.--March 1937 to September 1959 (no winter records prior to 1945).

s

9

--Water-stage recorder.
2

9, Emerson Crookston supplementa:

staff gage at same site at datum 0.1

adjustment of 1941.
ft lower.

Average discharge.--15 years (1944-59), 232 cfs (168,000 acre-ft per year).

Datum of gage 1s 1,427.56 f't above mean sea level, datum of
Prior to Mar. 16, 1938,

Extremes.--Maximum discharge during year, 289 efs May 31 {gage height, 4.99 ft); minimum,

.5 cfs Aug. 7, 8 {gage height, 1.02 ft)
1937-59:

floodmark); no flow at times in each year 1937-40.

Remarks.--Records good except those for period of 1lce effect, which are fair,
(total capacity, about 181,000 acre-ft).

Maximum discharge, 4,760 cfs Apr. 13, 1949 (gage height, 13.76 ft, from

Flow regu-
Tated by Fish and Wildlife Service reservoirs on Souris, Des Lacs, and Wintering Rivers

Diversions at Eaton Dam about 42 miles above

station for irrigation of about 7,600 acres; other small diversions for irrigation and
municipal supply.

Rating table, water year 1958-59, except period of lce effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 6 to Nov, 16, Apr. 7, July 1-3)

1.1 7.5 3.0 115
1.2 11 4.0 196
1.5 24 5.0 289
2.0 50
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 17 38 20 28 22 20 140 14 274 94 12 18
2 17 38 20 28 23 20 130 13 248 #9651 11 34
3 *18 38 20 28 23 20 120 13 217 91 10 42
4 18 36 22 28 23 20 110 13 181 80 9.2 45
5 20 36 22 27 23 22 100 15 191 67 8.6 42
6 22 54 20 26 23 *»2 18 201 57 8.9 38
7 24 35 20 25 23 24 *80 22 186 53 7.8 32
8 24 34 18 24 23 30 66 24 158 53 7.8 27
9 25 34 18 24 23 48 58 25 134 53 138 24
10 24 34 18 24 23 50 51 26 117 50 46 20
11 24 34 18 23 3 48 48 25 103 44| *5g 17
12 23 33 18 23 23 *48 47 22 92 40 57 14
13 24 32 18 23 23 50 46 20 81 35 48 13
14 24 32 18 *23 23 50 47 19 70 34 38 11
15 25 30 18 22 23 60 48 20 60 34 30 11
16 25 36 *17 22 23 70 48 20 53 30 24 10
17 25 50| 16 22 23 85 48 20 *47 29 18 10
18 26 45 15 22 22 *90 51 19 42 27 16 11
18 27 *43 15 22 22 100 52 18 33 26 14 13
20 27 40 16 22 22 110 51 16 44 25 13 13
21 27 38 18 22 21 120 *50 16 49 24 11 14
22 28 36 18 22 21 135 50 16 50 23 15 16
23 29 30 20 22 20 155 48 16 56 22 13 *15
24 30 30 21 22 20 *180 43 16 73 20 11 15
25 30 25 22 22 20 200 34 18 88 19 11 17
26 32 20 23 210 27 22 100 17 9.6 20
27 34 20 24 210 22 *52 92 16 *10 25
28 34 20 25 210 18 84 81 16 8.9 30
29 *36 20 26 180 15 174 78 *15 8.9 41
30 37 20 27 170 *14 274 87 14 8.9 52
31 38{------- 28 *185|~----=- 288|------- 13 110 |------—
Total 814 991 620 2,922 1,752 1,358 3,302 1,217 575.6 690
Mean 26.3 33.0 20.0 94.3 58.4 43.8 110 39.3 18.6 23.0
Acft] 1,610 1,970 1,230 5,800 3,480 2,6%0| 6,550 2,410 1,140 1,370

Calendar year 1958: Max 330
Water year 1958-59: Max 288

Min 13
Min 7.8

Mean 58.8
Mean 42.7

Ac-ft 42,550
Ac-ft 30,920

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 17 to

23-25, 30, 31, Feb. 1; discharge estimated from recorded range in stage, adjacent record, and

weather records).

Apr. 6 (no gage-heilght record Jan. 8-13,
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1225, Willow Creek at Dunseith, N. Dak.

Location.--Iat 48°49'12", long 100°03'45", in NEINWL sec.36, T.162 N., R.73 W., on right
Eownsij':};lam wingwall of county road bridge, 0.4 mile northwest of railway station in
Dunse .

Drainage area.--142 sq mi.

Records avallable.--September 1953 to September 1959.

Gage.--Water-stage recorder, Prior to July 16, 1957, wire-weight gage at same site, read
once dally, Datum of gage is 1,700.00 ft above mean sea level, datum of 1929, Emerson-
Crookston supplementary adjustment of 1941.

Average discharge.--6 years, 18.9 cfs (13,680 acre-f't per year).

Extremes,--Maximum discharge observed during year, 33 cfs Aug. 22 {gaie height, 11.87 ft)
gaxImum gage helght observed, 12.15 ft Mar, 12 (backwater from ice); no flow for many

ays,
1953-59; Maximum discharge, 366 cfs Apr. 5, 1955 (gage height, 15.30 ft); no flow
at times each year.

Remarks.--Records falr except those for period of 1lce effect, which are poor.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 0,02 0.1 N h o 0.9 0.6| 0.5 9_.% [ 1.0
2 *%,02 .1 [ 1.1 .5 .5 *, (] *1.6
3 .02 it 0 1.2 4 .1 0 1.8
4 .03 .1 [ 1.4 4 .3 .08l o 1.1
5 .03 N *0 1.3 .6 .3 .09 o 1.3
6 .05 .1 [ *1.1 .6 .2 09 © 2,6
7 106 3 0 10 5 2 a1l o 7
8 .08 .1 0 .7 4 .2 1 o 1.0
9 .1 3 [ .7 .4 .2 .1 [ .6
10 1 iz (*) ° i 5 2 o8| o 3
1 .1 .2 [] *.6 5 .2 031 0 .2
12 1 .2 *0 .6 4 2 0z © .1
13 .1 .1 0 .7 3 .2 02 0 .06
14 .2 .1 (%) *0 .9 3 02| o .06
15 .2 .1 [} .7 4 09 .0z{ 0 .04
0.05|4 0.03
186 .2 .1 (%) [ .8 .3 .08 .0zl 0 "‘8"}
17 .2 .1 0 .5 5 %08 0z| 0 .
18 .2 .1 *0 .5 .8 **.06 01f 0 .03
19 2 | *%,08 0 .7 .7 .03 01| o .06
20 .2 05 *0 .6 .6 R 01| o .08
21 .2 .05 ] *3 .5 .03 02| o .08
22 .2 .05 .2 "8 A .03 01 {._e .2
23 .3 .05 .4 .4 " .03 .01 1 *3
24 3 .05 .6 .5 4 .2 **,02 .2 2
25 .2 .05 .8 .5 1.0 .2 .01 .09 .2
26 a1 .05 *1.0 .5 1.0 4 [} .08 [
27 1 .05 *.8 .8 *9| 4.1 (] *,08 .5
28 *1 .05 1.2 .8 1.0f 2.6 | %0 .05 5
29 .1 .05 - 1.8 .1 .8 N [ .02 .5
30 .3 osf| ||  |------- 1.3 .8 .6 .5 [ .02 7
31 R R A | I CECS LT *#1,1(------- W fmmmmeee ] .02 [-~---nm
Total 4.01] 2.90( 1.55| 0,93 9.2| =22.4 17.3f 12.84| 1.29| 9.46| 17.26
Mean| 0.129| 0.097 0.05| 0,03 ol o0.30| 0.75| o0.56| 0.428] 0.042| 0.305| 0.575
Ac-ft] 8.0 5.8 3.1 1.8 o 44 34 25 2.6 19 34
Calendar year 1958: Max 65 Min O Mean 4,33 Ac-ft 3,130
Water year 1958-59: Max 7.8 Min o Mean 0.272 Ac-ft 185

Peak discharge (base, 40 cfs).~-No peak above base.

* 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., 14 to Mar. 29 (fragmentary gage-height record
Nov, 24 to Mar. 8; discharge estimated from occasional wire-weight readings, 2 field estimates,
2 observations of no flow, and weather records). Discharge computed from once-daily wire-weight-
gage readings Mar, 9-31, June 22 to Sept. 1.
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1230. Lake Metigoshe near Bottineau, N. Dak.

Location.--Lat 48°59'05", long 100°20'52", 1in SELSWi sec.35, T.164 N., R.75 W., on east
end of north abutment of "Maid of Moonshine" Bridge over Lake Metigoshe, 11.7 miles
northeast of Bottineau.

Records avallable.--June 1931 to September 1932, September 1953 to September 1959.
Gage.--Water-stage recorder. Datum of gage 1s 2,130.00 ft above mean sea level, datum of
T929, Emerson-Crookston supplementary adJjustment of 1941. 1931-32 staff gage on north
abutment of bridge at datum 6.32 £t lower (reduced to elevations above mean sea level).
Sept. 4, 1953, to Jan. 19, 1955, staff gage on east end of south abutment of bridge at
present datum.
Extremes,--Maximum gage helght during year, 6.73 ft Apr. 7; minimum gage height, 6.0% ft
= mg. 19. ’ g,
1963-59: Maximum gage height, 9.00 ft Apr. 29, 1955; minimum, that of Aug. 19, 1959.
Remarks.--Outlet of lake is a flxed crest concrete dam, average crest elevation, about
,138.0 £t above mean sea level. For periods of outflow from lake see below.

Gage height, in feet, at 12 p.m., October 1958 to September 1959

Oct, APT. 30.i4eteceeecacsracsavensanaannans . 6.68
Nov. May 3l1.. R 1 3
Dec. June 30 teessssesnaess 6,82
Jan. July 31l.... .. 8.36
Feb. Aug. 3l.... ... 6.53
Mar. SEPE.30.ccactcnascacssesrosnssroocsnses B.57

1231. Oak Creek at Lake Metigoshe Qutlet near Bottineau, N. Dak.

Location.--Lat 48°57!'56", long 100°21'47", in SELSEL sec.3, T.163 N., R.75 W., at outlet
[¢) e Metigoshe, 10 miles northeast of Bottineau.

Records avallable.--October 1953 to September 1959.

Gage .--Water-stage recorder and concrete control. Datum of gage is 2,130.00 ft above mean
sea level, datum of 1929, Emerson-Crookston supplementary adjustment of 1941. Prior to
Jan, 20, 1955, staff gage at same site and datum. Gage 1s located 1% miles northeast
of outlet of lake and 1s same as that used for station on Lake Metigoshe.

Average discharge.--6 years, 4.91 cfs (3,550 acre-ft per year).

Extremes.--No flow during year.

—1953-59: Maximum dailly discharge, 85 cfs May 7-10, 1955; maximum gage height,
9.00 ft Apr. 29, 1955; no flow at times in each year.

Remarks .--No flow since Aug. 27, 1957,

578807 O - 61 -~ 9
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1234. Willow Creek near Willow City, N. Dak.

Location.--Lat 48°35'20", long 100°26'30", in NEiNWi sec.23, T.159 N., R.76 W., on left
ank 50 ft downstream from bridge on county road, 1% miles upstream from Snake Creek,
and 7 miles west of Willow City.

Records avallable.--August 1956 to September 1959.

Gage.--Water-stage recorder. Altitude of gage is 1,430 ft (from topographic map). Prior
o Oct., 5, 1956, wire-weight gage at site 50 ft upstream at same datum.

Extremes.--Maximum discharge during year, 25 cfs Apr. 2 (gage height, 6.31 ft); no flow
or several months.
1956-59: Maximum discharge observed, 114 cfs Mar. 31, 1958 (gage height, 7.24 ft);
maximum gage height, 8.55 £t Mar. 27, 1957 (backwater from ice); no flow for several
months each year.

Remarks.--Records good.

Rating table, water year 1958-59 (gage height, in feet, and
discharge, in cublic feet per second)

4.6 o 5.3 2.9
4.8 .2 5.5 5.9
5.0 .6 5.7 9.7
5.1 1.0 6.0 16
5.2 1.8

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug. Sept.
! o 9
2 15 %0
3 (*) 7.7 [
4 4.5 0
5 13 o
6 (*) 9.1 0
7 *5.4 0.4
8 5.1 .4
9 4.9 .4
10 3.6 25
11 * * 2.0 3
2 (*) (%) 20 3
13 2 .2
14 .3 .1
15 (*) .2 0
16 (*) .2 0
17 .2 (*) 0
18 * .1 0
19 * 1 o
20 .1 o
21 *0 [}
2z 0 0
23 * 0 0
24 * 4] *0
25 0 0 (%)
&1 0 ) o |
27 0 * 0 *
28 4] ¢ o
29 (*) - 0 0
30 - [4] [}
31 (|- =y |- |- o | |
Total] 4] 0 0 [ 4] 72.3 [ 0 2.5
Mean 4] o [} 4] [ [} 2.41 [} 0 0.08 0 0
Ac-ft| 0 [} [} 0 (4] 143 o 0 5.0
Calendar year 1958: Max 114 Min 0O Mean 4.80 Ac-ft 3,480
Water year 1958-59: Max 15 Min 0 Mean 0.20 Ae-ft 148

Peak discharge (base, S0 cfa).--No peak above base,
* Discharge measurement or observation of no flow made on this day.
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1235.1 Deep River near Upham, N. Dak,
Location.--Lat 48°35'03", long 100°51'44", in SWINWL sec.22, T.159 N., R.79 W., 0.8 mile

downstream from Little Deep River and 6.3 miles west of Upham.

Drainage area,.--1,040 sq mi, approximately, of which about 700 sq mi is probably noncon-
tributing.

Records available.--September 1957 to September 1959.
Gage.--Water-stage recorder. Altitude of gage 1s 1,430 ft (from topographic map).
Extremes.--No flow during year.
1957-59: Maximum discharge, 26 cfs Apr. 6, 1958 (gage height, 5.78 ft); no flow for
part or all of each year.
Remarks.--No flow since May 15, 1958, Figures of discharge for calendar year 1958 are as

follows: Maximum dally, 25 cfs; minimum dally, zero; mean, 0.73 cfs; runoff,
528 acre-ft.

1236. Egg Creek near Granville, N. Dak.

Location.~-Lat 48°21'18", long 100°49'19", on west line of sec.10, T.156 N., R.79 W., on
right downstream wingwall of bridge, 2 miles downstream from Hay Coulee, 3.5 miles up-
stream from North Lake, and 6 miles northeast of Granville.

Drainage area.--285 sq mi, of which about 145 sq mi 1s probably noncontributing._

Records availlable.--October 1956 to September 1959.

Gage.--Water-stage recorder. Altitude of gage is 1,480 ft (from topographic map).

Extremes.--No flow during year.

1956-59: Maximum discharge, 99 cfs Mar. 28, 1958 (gage height, 5.07 ft), from rating
curve extended above 45 cfs; no flow most of time.

Remarks.--No flow since Apr. 28, 1958, Figures of dlscharge for calendar year 1958 are as

ollows: Maximum dally, 98 cfs; minimum dailly, zero; mean, 1.61 cfs; runoff, 1,170
acre-ft.

1237. Cut Bank Creek at North Lake Outlet, near Granville, N. Dak.

Location.--Lat 48°23'10", long 100°46'00", on south 1line of sec. 29, T.157 N., R.78 W., on
right downstream wingwall of bridge, 9 miles northeast of Granville and 13.5 miles
east of Deering.

Drainage area.--530 sq ml, of which about 280 sq mi 1s probably noncontributing.

Records available.--October 1956 to September 1959,

Gage .--Water-stage recorder. Altltude of gage 1s 1,480 ft (from topographic map).

Remarks.--No flow during perlod of record.
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1239. Boundary Creek near Landa, N. Dak.

Location.--Lat 48°48'46", long 100°51'46", at west line of sec.36, T,162 N., R.79 W., on
Tight bank 80 ft downstream from bridge on county road, 5 miles upstream from mouth,
and 6 mlles southeast of Landa.

Records available,--September 1957 to September 1959.
Gageéééw'ater-stage recorder. Datum of gage 1s 1,420.03 ft above mean sea level, datum of

Extremes.--Maximum discharge during year, 408 cfs Aug. 23 (gage height, 10.06 ft), from
r‘aftlng curve extended above 120 cfs by logarithmic plotting; no %low for several
months,

1957-59: Maximum discharge, that of Aug, 23, 1859; no flow for several months each
year.

Remarks.--Records good except that for Mar. 29 and those above 150 cfs, which are fair.

Rating table, water year 1958-59, except period of backwater from
snowdrift (gage height, in feet, and discharge, in cublc
feet per second)
(Shifting-control method used Sept. 1-8)

4.7 4] 5.5 21
4.8 d 6.0 46
4.9 1.2 7.0 112
5.0 3.3 8.0 195
S.2 9.3 9.0 290
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day Oct. Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
1 9 1.8 kol 28
2 (*) 0 5.2 [ 23
3 0 4.3 [¢} 20
4 0 3.3 0 18
s *0 3.3 0 15
6 0 *2.8 0 12
7 0 2.4 [o] 10
8 o] 1.7 [o] 8.9
9 0 1.5 o] 7.6
10 (*) 0 1.2 0 6.7
11 0 1.5 [} 5.5
iz [} *1.0 0 4.9
13 0 1.2 0 4.1
14 *0 1.5 0 3.3
15 0 1.0 [o] 2.8
16 0 .9 o] 2.1
17 0 .8 (*) 0 1.7
18 *0 .5 0o 1.2
18 0 .4 (*) o 1.0
20 *0 o4 o] .8
21 o *,2 0 o7
22 *0 .1 2.9 1.9
23 [ 0 (*)] 250 2.8
24 0 (9] 203 *2.8
25 *Q 0 162 2.6
26 0 0 (*) 146 3.5
27 *Q 0 *117 4.1
28 (*) [ 0 *30 4.3
29 - 12 o] 69 5.2
30 20 0 (*) 50 4.9
31 | (e e *12 |-----—} | 33 |-
Total 0 0 0 0 44 42.8 Q o 0/1,122.9 209.4
Mean 0o (o] o 0 0 1.4 1.43 [} o] 0 36.2 6.98
Ac-ft] o 0 0 0 87 85 (¢} [o] 0 2,230 415
Calendar year 1958: Max 56 Min O Mean 1,14 Ac-ft 825
Water year 1958-59: Max 250 Min O Mean 3.89 Ac-~ft 2,820

Peak discharge (base, 50 ¢fs).--Aug. 23 (3 p.m.) 408 cfs (10,06 ft).

* Discharge measurement or observation of no fiow made on this day,
Note.--Backwater from snowdrift Mar, 23-29.
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1240. Sourils River near Westhope, N. Dak.
(International gaging station)

Locatlon.--Lat 48°59'47", long 100°57'29", in SWiSEL sec.30, T.164 N,, R.79 W., on left
bank 1,200 ft upstream from second crossing of international boundary, 1 mile down-
stream from Fish and Wildlife Service dam 357, 7 miles northezast of Westhope, 11 miles
downstream from Boundary Creek, and at mile 358.2 downstream from International boundary
(Geological Survey river plan and profile).

Drainage area.--17,600 sq mil, approximately.

Recoﬁ?s available.--July 1929 to September 1959 (no winter records prior to 1936).

Gage.--Water-stage recorder and concrete control. Datum of gage 1s 1,420,52 ft above mean
sea level, daftum of 1929, Prior to Mar. 28, 1938, chaln gage at site 6.3 mlles upstream
at datum 2.52 ft higher.

Average discharge.--24 years (1935-59), 210 cfs (152,000 acre-ft per year); medlan of
yearly mean sischarges, 155 cfs (11é,000 acre-ft per year).

Extremes.--Maximum discharge during year, 187 cfs June 3 (gage helght, 6.36 ft); minimum,
0.05 cfs or less Feb. 1 to Mar, 10.

1929-59: Maximum discharge, 6,400 cfs Apr. 18, 1949; maximum gage height, 16.9 ft
Apr. 20, 1949 (from floodmarﬁ); maximum daily reverse flow, 35 cfs Apr. 8, 1943, caused
by backwater from downstream tributary inflow; no flow at times in some years.

Remarks .--Records good except those for perilod of no gage-heilght record, which are poor,

ow regulated by Flsh and Wildlife Service dams on Sourls, Des Lacs, and Wintering
Rivers, and Willow Creek (comblned capacity, about 243,000 acre-ft)., Diversion at
Eaton Dam for irrigation of about 7,600 acres; and other small diversions for irriga-
tion and municipal supply above station. Records of chemical analyses, suspended
sediment loads, and water temperatures for the water year 1959 are given in WSP 1642.

Cooperation.--This station is maintained by the United States under agreement with Canada.
Revisions (water years).--WSP 1338: 1932.

Rating table, water year 1958-59 (gage helght, in feet, and dlscharge,
in cubic feet per second)
(Stage-discharge relation indefinite Dec. 1 to Feb. 15)

4.3 (o] 5.1 4.3
4.4 .1 5.2 6.1
4.5 .2 5.3 8.5
4.6 4 5.5 16
4.7 .8 5.7 25
4.8 1.3 5.9 49
4.9 2.0 6.1 98
5.0 3.0 6.3 170
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day Oct Nov, Dec. Jan, Peb. Mar, Apr, May June July Aug. Sept.
1| sz 5.2 h *0f 0.2 23 22 20 20
2 21 4.0 8 .2 73 22 18 17
3 21 3.2 7 .2| 162 22 18 16
4 20 2.5 o7 . 49 22 19 17
S 20 2,1 (*) .8 .2 40 23 19 17
0.05
6 20 1.8 *,4 .2 17 23 18 17
7 20 1.7 .2 3 15 23 1Is 18
8 20 1.5 .2 .5 16 23 18 17
9 18 1.2 .2 .5 18 24 18 17
1o 16 .8 (*) .2 .5 18 25 18 17
11 17 .5 .1 21 .4 18 25 18 19
12 18 .3 .1 o1 .3 14 25 *18 20
13 17 .2 (*) .2 .1 .3 14 25 19 20
14 17 .2 .4 .1 .2 13 25 20 19
15 17 .1 .6 o1 .2 13 *25 20 20
0.1 0.1 0.05
16 16 .2 .6 .1 .2 13 25 20 20
17 17 .4 (*) .8 .1 2| *10 25 20 20
18 17 5 1.0 .1 .2 10 25 20 18
19 15 **,5 1.0 .1 .2 10 25 20 16
20 14 .5 1.7 **,2 .3 10 25 20 186
21 12 .5 2.8 .2 .4 9.7 25 20 15
22 11 .5 1.3 .2 .5 9.4] 26 22 15
23 10 .4 2.2 .2 .8 18 *25 20 13
24 9.7 .4 2.6 .2 1.4 22 25 20 *13
25 9.4 .4 2.6 .3 1.3 23 25 19 13
26 8.0 3 1.7 .2 *1.6 23 25 20 13
27 7.0 3 1.7 .2 1.9 24 25 *18 12
28 *6.8 .3 1.7 .2 1.9 20 *25 19 12
29 7.3 .2 [ - 1.6 .2 2.0 20 22 18 13
30 7.0 P | N 1 N et 1.8 .2 2.3 *21 22 20 13
31 B.6|-=----=-|}  |j === 2.4 |------- B.4|------- 21 19 (- --==em
Total| 456.8 30.8 3.1 3.1 1.40 29.40 8.4 23,0 746.1 745 594 493
Mean 14.7 1.03 0.1 0.1 0.05 0.95 0.28 0.74 24.9 24.0 19.2 16.4
Ac-ft] 906 61 6.1 6.1 2.8 58 17 46 1,480 1,480 1,180 978
Calendar year 1958: Max 202 Min © Mean 23.8 Ac-ft 17,270
Water year 1958-59: Max 162 Min - Mean 8.59 Ac-ft 6,220

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

** Fleld estimate made on this day.

Note,--No gage-height record Feb. 16 to Mar. 19; discharge estimated from 1 observation of no flow,
gage pool depletion, gate operation, and weather records.
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1245, Isabella River near Isabella, Minn.

Location.--Lat 47°45100", long 21°31'15", in NWiNE: sec.6, T.61 N., R.9 W., on left bank
Y] t upstream from Bald Eagle Lake, half a mile upstream from 3nake River, aud
144 miles northweet of Ieabella.

Drainage area.--31l sq mi.
Records avallable.--October 1952 to September 1959,

Gage .--Water-stage recorder. Datum of gage is 1,483.10 ft above mean sea level, datum of
T423

#Average discharge.--7 years, 086 cfe.

Extremes.--Maximum discha during year, 1,270 efs Aug. 29 (gage height, 6.87 ft); mini-
mum dally, 45 cfs Feb. 26 to Mar. £, minimum gage height, 3.40 ft Aug. 2.
1350-53: Mavimum discharge, 3,550 cfs May 4, 1054 (gage height, 9.31 ft); minimum
daily, 4£ cfe Sept. 7, 8, 1955; Feb, 26 to Mar, §, 1953; minimum gage helght, 3.40 ft
July o4, 1353,

Remarks.--Records good except those for periods of ice effect or no gage-helght record,
which are poor.

Rating tables, water year 1958-59, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

oct. 1 to Mar, 24 Mar. 25 to Sept. 30
3.4 44 4.8 240 3.4 53 5.0 41¢
3.8 78 5.0 381 3.8 92 5.5 590
4.2 147 6.0 765 4.2 180 6.0 770
4.8 278 7.0 1,360
Discharge, 1ln cubi: feet per second, water year October 1958 to September 1959
Day Geot Nov Dec Jan Feb. Mar. Apr. May June July Aug. Sept
1 293 161 310 110 feish 45 96 197 684 366 58 860
2 27¢€ 156 280 108 68 45 102 238 692 345 56 750
K 280 152 270 105 67 45 105 283 706 314 57 684
4 245 147 260 103 68 45 106 352 884 279 54 681
5 235 T43 250 100 85 45 111 478 664 254 59 678
& 223 154 240 98 64 46 112 572 825 232 67 674
7 209 156 230, 94 64 45 119 839 583 210 73 698
B 200 183 210l 91 83 47 129 664 544 244 73 706
3 190 182 200 88 62 48 129 650 499 257 &9 681
10 223 198{ 180 85 61 49 129 822 482 244 &6 874
11 258 204 180 83 59 50 129 611 506 250 84 853
17 271 214, 170 8z 56 50 131 897 628 266 81 611
13 287 21e 1le0 2 55 50 131 597 830 260 61 562
14 297 211 150 81 53 50 133 588 1,020 238 B84 510
15 296 209‘ 140 80 c2 49 138 £86 1,030 216 86 457
15 284 2071 140 80 £1 48 149 541 915 197 B4 415
17 26E 242 135 80 sl 48 156 g10 788 178 81 378
14 250 271 132 78 51 48 173 482 658 160 80 324
19 238 394 132 77 51 49 188 520 589 145 59 314
o0 221 444 130 77 £0 51 202 576 50z 131 59 324
21 211 *491 130 7€ 49 50 208 646 468 122 59 559
20 200 520 130 78 48 48 202 *770 443 116 59 384
e3 *193! £30 130 *7€] 47 48 205 783 408 106 85 380
24 18¢ 520 130 75| 4€ €0 205 766 387 98 73 373
2 182 500 128 74 46 55 z02 728 359 91 225 359
3 182 70| 128 74 45 59 200 692 348 86|  *569 352
e 179 430 122 73 45 €3 200 664 3€2 *79 895 342
23 175 400 120 73 45 686 194 656 €6 75 1,180 324
23 170 360 115 72 - 74 191 660 382 70 1,260 310
30 185 330 112 | 82 191 656 378 *EB 1,170 300
51 163 . - 110 s R B8l . . 867] _. __ e2| 1,010 . .
Tutal 7,027 8,781 5,261 2,592 1,549 1,637 4,864] 17,367] 17,464 £,757 7,826 15,115
Mean 227 293 170 83.5| 55.3 52.8 155 580 582 186 252 504
Crsm| 0.£865| 0.859 0.499 0.245f 0.162 Q,155; 0,455 1,70 1,71 0,545 0.740 1.48
In. .77 0.3€] Q.57 0.28 0.17] 0.18 0.51 1.96 1.90 0.83 0.85 1.65
Caleniar year 1858: Max 722 Min 48 Mean 199 cfsm 0.584 In. 7.33
Water year 1958-59: Max 1,260 Min 45 Mean 262 cfsm 0,768 In. 10.43

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Feb. 20 to Mar. 10. No gage-helght record Nov, 22

to Jan. 22, Jan. 29 to Feb. 19; discharge estimated cn basis of weather records and records for
Stoney River near Isabella.




LAKE OF THE WOODS BASIN 123
1250. South Kawishiwl River near Ely, Minn.
Location.--Iat 47°51100", long 91°39'50", in SEL sec,13, T.62 N., R.11 W., on left bank

miles upstream from Birch Iake and 10 miles southeast of Ely.
Records available.--October 1951 to September 1959.

Gage .--Water-stage recorder. Altitude of gage is 1,430 ft (from topographic map prepared
Dy Minnesota Power & Light Co.).

Average discharge.--8 years, 455 cfs.

Extremes.--Maximum discharge during year, 1,130 cfs Sept. 7, 8, 9 (gage helght, 4.27 ft);
nimum daily, 114 cfs Mar. 14-16; minimum gage height, 1.98 ft Mar, 23,
1951-59: Maximum discharge, 5,130 cfs May 4, 1954 (gage height, 7.25 £t); minimum,
82 cfs Sept. 19, 1954; minimum gage height, 1,97 £t Sept., 15, 16, 1955.

Records.--Records good except fhose for period of ice effect, which are fair.

Rating tables, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Feb. 24 Feb. 25 to Sept. 30
2.8 278 2.0 118 3.0 353
3.0 340 2.2 147 3.5 570
3.5 555 2.4 186 4.0 915
2.7 264 4.5 1,320

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 474 284 385 223 160 120 126 275 955 468 171 795
2 464 281 375 220 158 120 *129 286 947 464 164 892
3 446 278 365 218 156 120 132 295 955 447 164 915
4 424 275 360 215 152 119 136 315 955 439 164 947
5 399 287] 350 213 149 118 141 334 971 434 156 923
6 383 294 345 211 148 118 144 360 947 415 154 963
7 372 294 335 210 147 118 147 374 915 403 150 1,120
8 354 294 325 209 145 117 152 403 878 425 144 1,120
9 350 300 318 208 142 117 157 443 840 406 140 1,120
10 361 294 310 207 140 116 161 506 810 588 135] 1,070
11 354 290 302 205 138 115 168 606 765 381 132 1,010
12 347 287 298 204 137 115 173 643 716 370 128 963
13 350 284 290 203 136 115 179 682 702 360 1z8 200
14 554 284 280 201 135 114 184 716 758 353 126 832
15 358 287 270 199 132 114 191 737 870 340 125 758
16 364 294 268 195 131 114 198 737 963 331 125 682
17 364 309 262 190 131 115 206 730 995 321 121 *636
18 361 325 260 187 130 115 219 716 971 312 121 588
19 358 340 258 183 129 115 221 758 *915 304 119 582
20 354 360 255 180 128 115 227 758 825 292 118 588
21 35 380 250 116 229 795 765 286 119 570
22 340 *398 248 117 *237 855 695 275 118 554
23 334 415 245 118 250 *923 636 272 121 537
24 324 430 239 118 253 995 600 256 119 520
25 *315 440 237 118 259 1,040 559 245 *157 526
26 312 445 235 118 264 1,060 537 234 168 520
27 306 4 233 118 270 1,040 53 227 171 520
28 303 420 230 119 270 1,010 515 *214 182 501
29 300 405 229 121 275 987 496 204 227 496
30 294 395 228 122 971 482 194 360 482
31 290f ----——- 226 125 e 979 |---- -] 179 570} .
Totall 11,059 10,099 8,811 5,982 3,809 3,640 5,973 21,329 23,475| 10,239 5,097 | 22,630
Mean| 357 337 284 193 136 117 199 688 782 330 164 754
Cfsm) - - - - - - b - - - - -
In. - - - - - - - - - - - -
Calendar year 1958: Max 660 Min 113 Mean 269 Cfsm = In. -
Water year 1958-59: Max 1,120 Min 114 Mean 362 Cfsm - In. -~

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 18 to Mar. 22 (no gage-helght record Dec. 30
to Jan, 20, Feb., 6-24; discharge estimated on basis of weather records and records for other stations
on nearby streams).
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1255, Stony River near Isabella, Minn.
(Formerly published as Stoney River near Isabella)

Location.--Lat 47°41'10", long 91°38'20", in NWiNWi sec.17, T.60 N., R.10 W., on left bank
75 Tt downstream from Slafe Lake and bridge on State Highway 1, 11 mlles upstream from
Birch lake, and 122 miles northwest of Isabella,

Drainage area.--180 sq mi.

Records available.--October 1952 to September 1959,
Stoney River near Isabella,

Gage .--Water-stage recorder. Datum of gage 1s 1,632.45 rt above mean sea level, datum of
19

Prior to October 1958, published as

Average discharge.--7 years, 141 cfs,
Extremes.--Maximum discharge during year, 472 cfs May 24 (gage helght, 8.65 ft); minimum,
9.0 cfs Aug. 19, 24 (gage height, 7.45 ft).
1952-59: Maximum discharge, 2,040 cfs Apr. 27, 1957 (gage helght, 10.60 ft); mini-
mum, that of Aug. 19, 24, 1959,

Remarks.--Records good.

Rating table, water year 1958-59 (gage height, in feet, and

discharge, in cublc feet per second
7.4 6.0 7.9 97
7.5 14 8.2 216
7.6 28 8.7 505
7.7 47
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan. l Feb. Mar. l Apr, May June July Aug. Sept.
1 163 80, 147 gj 27 El *39 121 336 124 19 189
2 155 78 135 19 27| 18 41 I 353 121 18 202
3 143 75 131 47 27 18 43 124 353 114 18 216
4 147 72 124 47 25 18 47 128 353 107 18 236
5 128 72 121 47 25 18 51 139 353 100 17 236
6 121 79, 117 45 25 18 51 167 330 92 18 250
7 107 70| 111 41 25 19 54 202 324 86 18 250
8 104 75| 104! 41 25 19 60 240 307 92 17 245
9 104 83 97 41 25 19 63 270 286 89 15 245
10 107 89 91 39 24 19 65 297 302 83 13 240
11 111 92| 886 39 22 19 70 302 313 80 13 226
2 117 97 80| 37 22 19 72 307 383 78 12 226
13 121 104 75 37 22 19 72 313 440 15 12 216
14 128 107 72 37| 20 19 75 313 453 70 13 202
15 131 | 107 67 37 20 19 78 307 446 67 13 180
16 131 107 65 37 20 19 80 297 396 65 12 167
17 131 121 *63 37 20 19 83 281 336 83 12 *147
18 128 147 63 371 20] 19 92 260 *292 60 11 135
19 121 17§ 63 37 20 19 100 281 240 54 10 124
20 117 *189 63 *35| 20 19 107 297 207 49 11 124
21 111 221 63 35| 20 19 114 353 184 47 11 128
22 104 245 63 35| 19| 19 *121 408 183 45 11 121
23 97, 260 80| 34 18 19 124 453 147 41 11 117
24 *94 250 60| 344 *18 19 121 460 135 37 10 117
25 89 236 58| 32 18 20 124 460 124 34 *27 117
26 86 194/ 56 22 128 460 117 *32 37 121
27 83 184 56 24 128 421 131 28 49 124
28 83 198 54 25 124 377 131 27 70 128
29 83 171 54 30 124 359 131 25 128 131
30 54 34 121 336 128 24 131 128
31 sy foT<] I 330 20 83| .
Total 3,505 4,125 2,504/ 1,160, 606 640 2,572 9,187 8,194 2,029 938 5,288
Mean 113 138 80.8 37. 4] 21.86 20.6 85.7 29 273 65.5 30.3 176
Cfsm) 0.628 0.767 0.449 0.208 0.12 0,114} 0.476 1.64 1.51 0.364 0.168 0.978
In. 0.72] 0.85) 0.52] 0.24] 0.13 0.13 0.53 1.90 1.69 0.42 0.19 1.09
Calendar year 1958: Max 431 Min 23 Mean 112 Crsm 0,622 In. B8.45
Water year 1958-59: Max 460 Min 10 Mean 112 Cfsm 0.622 In. B8.41

* Discharge measurement made on this day.
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1260. Dunka River near Babbitt, Mlnn.

Location.—-Lat 47°41155", long 91°52'05", 1n NW%NE% sec.9, T.60 N., R.12 W., on left bank
T.8 miles upstream from Blrch Lake and 2— mliles northeast of Babbltt.

Drainage area.--53.0 sq mi.

Records avallable,--October 1951 to September 1959.

Gageé§QWater-stage recorder. Datum of gage 1s 1,488.98 ft above mean sea level, datum of

Average discharge.--8 years 38.3 cfs.

Extremes.--Maximum discharge during year, 192 cfs June 13 (gage height, 5.98 ft); minimum,
cfs Aug. 5 (gage height, 3.85 ft
1951-59: Maximum discharge, 691 cfs Apr. 16, 1954 (gage height, 7.84 ft); minimum,
that of Aug. 5, 1959.

Remarks.--Records good except those for perlods of lce effect or no gage-helght record,
which are fair.

Rating table, water year 1958-59, except perleds of ice effect (gmge
height, in feet, and discharge, In cubic feet per second)

3.9 1,7 4.9 40
4.0 2,8 5.4 91
4.3 7.4 6.0 196
4.6 20

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
1 82 24 33 6.2 2.8 2.0 25 Al 82 38 2.2 137
2 7z 23| 3T 6.1 2.8| 2.1 28 i 78| 30 1.9 119
3 66 22 28 6.0 2.6 b2,1 29 53 70 25 z.3 102
1 6L 22| 25 5.9 2.6| bv2.2 30 80 68 20 2.0 101
s 53 22 23 5.9 b2.6 2.2 31 71 69 16 2.0 99
6 47 27 21 5.8 b2.5 2.1 31 78 69 14 5.6 92
7 43 27 19 5.7 b2,5 2.0 b3l 79 62 12 7.8 102
8 39 31 18 5.7 b2.5| b2.0 b3l 72 53 25 7.2 107
9 38 38 16 5.6| b2.4 b2.1 b30 64 46 56 6.0 94
10 22 43 15 5.5 2.4 b2.2 b29 &2 65t 5% 5.8 84
11 65 44 14 5.4 2.3 2.2 b28 72 110| 46 4.8 75
12 69 44 13 5.3 2.1 2.0 28 83 168 35 3.3 64
13 64 42 12 5.3 1.9 2.2 29 84 188 30 3,5( 53
14 59 42 11 5.2 bl.9 2.2 31 82 169 23 3.7 42
15 53 38 10 5.2 bl.9 b2.1 35 78 134 i8 3.6 37
16 50 37 9.8 5.1 1.9 2.0 41 71 98 15 5.2 31
17 44 49 9.2 5.0 1.9 1.9 43 60 70 14 3.2 27
18 41 82 8.9 4.9 1.8 1.9 47 57 55 12 3,2 24
19 37 110 *8.3 4.7 1.8 3.0 46 65 *46 10 4.0 20
20 34 116 7.8 4.6 1.8 b3.4 46 92 34 8.0 2,7 22
21 31 99 b7.7 *4,2 1.8 b3.8 46 115 30 7.2 2.6 29
22 30 *b88 7.5 3.7 1.9 b4.3 46 135 29 6.7 2.6 34
23 23 b68 7.3 3.3 2.0 4.8 *46 139 27 6.3 3.6 36
24 26 bEO 7.2 3.2 2.1 6.2 46 #128 24 6.0 3.2 34
25 27 56 7.1 2.8 *p2.3 9.1 46 116 23 5.4 18 30
26 *27 51 7.0 2.8 bl.9 14 43 98 28 4.9 61 34
27 29 47 6.9 b2.8 1.9 16 42 91 45 4.4 76 40
28 28 43 6.7 b2,8 1.9 17 42 92 62 *3,9 80 38
29 27 39 6.5 2.8 - 20 42 85 53 *2.8 77 38
30 25 36 6.4 2.7 22 41 78 45 2.5| 81 33
31 24l 8.3 2.8 23 i) B 2.4 134 |
Total] 1,372 1,470] 409.6] 143.0 184.1] 1,108| 2,522 =2,100| 551.5| 627.0f 1,778
Mean 44,3  49,0| 13.2 4.6 5.9 37.0| 81.4| 7o.0| 17.8 20.2 59.3
Cfsm| ©0.836 0.,925! 0,249 0.087 0.111| 0,698 1.54( 1,32| 0,336| 0.381| 1.12
In. 0.96/ 1.03 0.29 .10 .13 0.78 1.77 1.47 0,39 0.44 1.25
Calendar year 1958: Max 181 Min 1.7 Mean 32.9 Cfsm 0.621 In. 8.43
Water year 1958-59: Max 188 Min 1.8 Mean 33,8 Cfsm 0,638 In. 8,65

* Discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.--No gage-height record Nov. 25 to Dec. 18, Dec. 22 to Jan. 20, Feb. 16-19, June 24 to July 27
Sept. 16-19; discharge estimated on basls of weather records, recorded range in stage, and records
for Stony River near Isabella,
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1265. Bear Island River near Ely, Minn.

Location.-~Lat 47°49!50", long 91°50'20", in SWi sec.23, T.62 N., R.12 W., on right bank
10 It downstream from State Highway 1 and 6 miles southeast of Ely.

Drainage area.--68.5 sq mi.

Records avallable.--October 1952 to September 1959.

Gage .--Water-stage recorder. Datum of gage is 1,388.86 ft above mean sea level, datum of
To2

Average discharge.--7 years, 41.2 cfs.

Extremes.--Maximum discharge during year, 116 cfs May 25; maximum gage height, 6.35 ft
ept. 27; minimum discharge, 1.3 cfs Aug. 24, 25 (gage height, 4.90 ft).
1952-59: Maximum discharge, 423 cfs May 3, 1954 %gage height, 7.03 ft}; maximum
gage helght recorded, 7.12 £t Apr. 3, 1955 (backwater from ice); minimum discharge,
0.6 cfs Sept. 15, 16, 1955 (gage helght, 4.33 ft).

Remarks .--Records good. Flow regulated by several lakes.

Rating table, water year 1958-59, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Mar. 14 to Apr. 3, May 6 to June 16,

June 20 to Sept. 5, Sept. 7-30

4.8 1.5 5.7 22
4.9 2.5 6.0 44
5.1 5.0 6.2 67
5.2 8.0 6.5 114
5.5 13
Discharge, in cublc feet per second, water year October 1958 to September 1859
Day | oct. Nov Dec. Jan. Feb. Mar., Apr. May June July Aug. Sept.
1 13 8.8 30| 18 8.2 .1 1z 41 lo4| 37 7.4 2z
2 13 8.6 29 17 8.0 7.1 12 41 I01 35 7.1 26
3 13 8.6 29 16 7.9 7.2 12 42 97 34 7.0 31
4 12 8.6 28 15 7.7 7.2 13 47 97 33 5.9 45
S 11 8.6 28 15 7.6 7.2 13 54 92 33 5.2 46
6 11 9.0 27 14 7.5 7.2 14 57 89 30 5.2 48
7 10 8.8 27 14 7.3 7.2 16 60 86 28 4.8 56
8 9.8 10 26 14 7.3 7.4 15 62 83| 40 4.4 54
9 10 12 26 13 7.3 7.4 16 62 82 41 3.8 57
10 12 12 25 13 7.3 7.6 16 63 sol %0 3.6 59
11 13 13 25 13 7.3 7.7 17 72 76 39 5.2 60
12 12 13 24 13 7.3 7.7 18 72 75 38 2.9 55
13 12 13 24 13 7.3 7.7 19 70 68 36 2.7 59
14 12 13 24 13 7.4 7.8 20 70 63 36 2.9 56
15 12 12 23 13 7.4 7.8 22 70 60 34 2.4 54
16 11 13 23 12 7.2 7.8 23 68 55 33 2.2 53
17 11 16 23 12 7.1 7.8 25 68 48 30 2.2 *51
18 11 28 *23 12 6.9 7.8 28 70 47 29 2.0 48
19 10 31 23 12 6.7 8.0 30 83 *44 26 1.8 46
20 10 29 23 11 6.6 8.2 33 86 42 24 1.8 43
21 9.8 30 2z 11 6.5 8.2 34 97 46 22 1,7 45
22 9.8] *37 22 11 6.5 8.2 34 106 43 21 1.6 45
23 9.6 33 22 11 6.4 8.4 *34 *114 40 13 1.8 46
24 *9.4 33 21 11 6.4 8.8 34 fsvy 40 16 1.5 45
25 8.2 32 21 10 6.4 *3.0 37 114 38 15 *5.5 44
26 9.2 32 20 10 *6,6 9.4 38 112 39| *13 11 50
2 9.2 31 20 9.9 6.6 9.6 38 114 43 12 1z 51
28 9.2 31 20 9.7 6.8 11 39 108 44 12 13 48
29 9.2 30 19 9.3 - 12 40 108 40 11 13 46
30 9.2 30 18| 8.9 - 1T 39 lo4 38 9.8 18 44
31 [ A 18 8.4 11 feemmee 106 |- cocee 8.6 23 |eee_
Total| 331.4| 595.0 733 383.2| 199.5| 257.5 741| 2,455 1,900 835.4| 18l.0( 1,437
Mean|  10.7 19.8 23.6 12.4 7.13 8.31 24,7 79.2 63,3 26,9 5.8| 47.9
Crsm{ 0.156] 0.289] 0,345 0,181] 0,104| 0,121] 0,361 1,18] 0,924 0,395( 0,085| 0,699
In. 0.18 0.32 0.40 0.21 0.11 0.14 0.40 1.33 1.03 0.45 0.10 0.78
Calendar year 1958: Max 48 Min 3.0 Mean 20,0 Cfsm 0,292 In. 3,87
Water year 1958-59: Max 114 Min 1.5 Mean 27.5 Cfsm 0.401 In. 5.45

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 22, Nov. 24 to Feb. 25,
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1270. Kawishiwl River near Winton, Minn.

Location.--Lat 47°56'05", long 91°45!'50", in NELNW sec.20, T.63 N., R.11 W., at power-
ﬁIanE of Minnesota Power & Light Co., just upstream from Fall Lake, 1.8 miles east of
inton. )

Drainage area.--1,200 sq mi, approximately.

Records avallable.--June 1905 to June 1907, October 1912 to September 1919 (fragmentary),
Sepwﬁemb(igoai?)ﬁ; to September 1959. Monthly discharge only for some periods, published
in WSP .

Average discharge.--40 years (1905-6, 1915-17, 1918-19, 1923-59}, 971 cfs, unadJusted.

Extremes,--Maximum daily discharge during year, 2,900 cfs June 11; minimum daily, 32 cfs
Mar. 14, Apr, 19,
1905-7, 1912-19, 1923-59: Maximum daily discharge, 16,000 cfs May 18, 1950; no
flow at times.

Remarks.--Records good. Daily discharge computed from powerplant records. Flow regulated
by powerplant and by Camp gix, Bald Eagle, Gabbro, Little Gabbro, Birch, White Iron,
South Farm, Farm, and Garden Lakes.

Cooperation.--Records collected by Minnesota Power & Light Co., under general supervision
of Geological Survey, in connectlon with a Federal Power Commission project.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day | Oct. Nov. Dec, Jan, Feb, Mar, Apr, May June July | Aug., | Sept.
1 1,350 564 1,160 697 431 129 349 334 2,780 986 132 366
2 1,190 564 1,000 633 463 265 446 464 2,430 986 161 553
3 1,090 616 1,000 697 435 234 349 555 1,780 986, 230 924
4 1,080 648 968 697 467 234 413 598 1,790 954 230 1,560
5 1,090 616 936 682 447 233 413 614 1,590 986 277 2,370
6 1,010 648 968 733 266 233 407 665/ 1,340 954 265 1,880
7 899 648 936 830 161 233 294 712 1,380 954 265 2,380
8 834 648 839 830 97 65 402 630 1,530 1,050 265 2,400
9 828 648 871 830 363 234 395 396 1,880 889 285 2,390
10 828 680 846 798 298 266 364 434 2,100 746 200 2,390
11 796 583 798 798 317 233 106 558 2,900 530 233 2,370
12 796 680 798 830 317 233 65 368 2,390 591 233 2,240
13 796 650 798 733 331 265 187 758 2,180 710 265| 2,180
14 719 669 798 766 266 32 132 662 2,040 777 233 1,700
15 697 733 766 733 266 65 187 768 1,980 794 265 1,460
16 682 733 798 766 283 298 229 960 1,650 762 265 1,170
17 665 747 830 798 334 201 229 960 1,680 762 200 1,020
18 697 955 798 798 334 201 258 1,280 1,490 794 265 *827
19 665 807 798 768 317 266 32 1,980 1,510 729 233 755
20 665 567 766 766 266 234 198 2,350 1,480 745 233 907
21 685 443 798 234 198 2,510| *1,600 481 265 873
2z 493 294 766 234 230 2,520 1,610 394 265 1,050
23 542 701 766 168 198 2,500 1,370 281 265 1,050
24 652 668 766 233 230 2,470 1,230 332 133 1,120
25 665 747 798 250 1g8 2,330 973 387 572 1,030
26 665 798 701 269 294 2,450 922 268 333 1,090
27 665 863 766 332 294 2,420 905 348 381 1,050
28 633 973 766 332 185 2,610 854 233 265 934
29 564 936 749 300 363 2,700 869 265 265 956
30 597 936 697 300 409 2,780 954 200 464 924
31 597 |-meem 665 341 [~——me e 2,770 - mcmanm 87 366 [~—mmemem
Total| 24,185| 20,763| 25,710 7,147 8,054 | 44,177| 49,167 | 20,011 8,289 41,929
Mean 780 692 829 231 268 1,425 1,639 646 267 1,398
(t) =50 +133 =155 -26 +254 +268 +58 -129 +37 +88
AdJusted for change in reservolr contents
Mean 730 825 8§74 359 200 205 522 1,694 1,697 517 304 1,486
Cfsm 0.608 0.688 0.562 0.299 0.167 0.171 0,435 1l.41 1.41 0,431 ¢.253 1.24
In. 0.70 0.77 0.65 0.34 0.17 0.20 0.49 1.63 1.57 0.50 0.28 1.38
Observed Ad justed
Calendar year 1958:|Max 1,830 Min 61 Mean 586 Mean 614 Cfsm 0,512 In, 6.93
Water year 1958-59:Max 2,300 Min 32 Mean 766 Mean 76%9 Cfsm 0,641 In, 8.69

* Discharge measurement made on this day.
t Change in contents, equivalent in cublc feet per second, in Camp Six, Bald Eagle, Gabbro, Little
Gabbro, Birch, White Iron, South Farm, Farm, and Garden Lakes.
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1275, Fasswood River nsar Winton, Minn,
(International gaging statlon)

Location.=-Lat 49°04155", long 91°34010", iu sec.30, T.65 N., R.10 W., ou Jachfish Bay of
Basswood Lake, used to determine discharge at outlet (lat 48°0f', long 91°39', in
Sec.ld, T,68 N,, R0 W,, on international toundary 14 miles northeast of Winton).

Drainags &rea,--1,740 £q mi, approximately (above outlet of Basswood Lale),

hecords available.--March to Juns 1924, September 1325 to March 192€¢, January 1930 to
September 1950, Monthly discharge only for some periods, published in WOP 1304,

Gage.--Water-stugs recorder, Datum of gag- is 1,244,00 ft above mean iea level, adjust-
mant of 1488, by Geodeti: Survey of Canada. Frior fo Juns O, 1938, staff gage on north-
west side of ifish Pay, Basswoud Lale, 5% miles souftwest of present gage af same
datum.  Junz O to CGet. 27, 1338, staff gape at Willioms Island half a mile northeast
of pressnt gage at same datim,

Average discharge,--31 yearz (1925-07, 1320-53), 1,337 cfe.

Extrem -~Maximum discharge durlng year, §,320 ofe Juns 3 (gage height, 1.43 ft); mini-
mum, oS24 >fs Mar. L3-25 (gage hedght, -N,d0 ftr).

Lleid, 1955-07, 1930-50: Maximum discharge, 15,600 ofs May 24, 1080 (gage height,
€34 £5); mindmum, 78 ofs Dec, 5, 1943,

Remarks.~-kecords good, Flow affected bty storage cn Kawishiwi River.

Cooperation.--This station is maintained by the Unitel States under agreement with Canada,

Revisions (water years).--WSP 355: Draihage area, WSP 1145: 1835, 12337,

Rating takle, water yeer 1356-59 (gage helght, in feet, and

jischarge, in cukie feet per seccnd
~u.d k]
0.0 E00
.5 1,0¢0
1.0 1,540
. 2,330
Tis-harge, in :ubic feet per se2ond, water year Octuker 1958 to September 1953
Da, | O2t. Nev. Dec. Jan. Feb. Mat . May June July
1 1,280 752 633 9680 743 420 4z0| ©,200( 1,550
- 1,250 774 §51 950 716 107 427! 2,260 | 1,480
5 1,230 2s 880 930 707 400 440]  2,270| 1,480
4 1,200 716 910 910 589 393 498 O 1,410
s 1,130 707 felels} 290 572 367 36| 2,000 1,390
5 1,180 595 930 870 B4 380 414 se0| 2,110| 1,350 504 &72
7 1.170 536 340 8E0 €48 374 42 s3e| 2,040| 1,350 516 83,
& 1,150 707 950 830 B3C 363 427 604 1,990 1,460 576 940
E] 1,150 707 360 BEG 516 369 45 €48 | 1,960 1,440 SE0 | 1,010
10 1,160 718 970G 860 FE 389 440 6721 1,990| 1,420 S36 | 1,080
11 1,150 594 Sed 353 447 589 £,030{ 1,400 seC | 1,180
1c 538 556 363 147 £72) 2,090 452 1,040
1z EEL] 544 363 140 698 L, 140 438 | 1,090
14 B8O 5365 358 424 7151 2180 76| 1,380
15 1,080 558 520 350 407 725] 2,180 169 | 1,380
1o 1,30 71¢€ 513 45 427 734 T,140 1,32C
17 1.000 752 138 34E 134 751 T,090 1,070
1- Gan 797 454 341 454 797 1,370 1,250
13 a7 g24 475 335 453 e7c| 1,320
o 340 815 463 335 447 #3703 1,850
ENl 833 462 335 484 1,153] 1,813 1,260
410 BTl 54 z35 47| 1,300 1,040
SA0 808 147 330 440 1,450 1,550
*a51 737 1407 304 A4S 1,563 1,180
847 0 134 *330 434 1.6E0 1,180
CE B4 784 920 797 434 535 434f 1,630 480 454 1,18C
7 il 737 gan 728 427 335 407 377 4691 1,170
) 797 747 83 4¢3| 1,150
29 773 47 3
Iu 770 835
: 63~ - -

i Max 1,Z60 Min
i Max 2,270 Min

* DLischarge measurement made -n this day.

talendar year 13
Water year 14858
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1280. Namakan River at outlet of Lac la Croix, Ontario

(International gaging station)

Location.--Lat 48°21'20", long 92°12'50", at Campbell's Camp, 2% miles west of outlet of
ac la Croix,

Drainage area.--5,165 sq mi.

Records ayvailable.--September 1921 to January 1922, April 1922 to September 1959, in
reports of Geological Survey. Monthly discharge only for some perilods, published in
WSP 1308. August 1921 to September 1959 in reports of Department of Northern Affairs
and National Resources, Canada.

Gage.--Staff gage read twice daily. Gage readings have been reduced to elevations above
mean sea level, United States and Canada Boundary Survey datum. Prior to October 1933,
staff gages at various sites on Lac la Croix.

Average discharge.~--37 years (1922-59), 3,564 cfs.

Extremes .--Maximum discharge during year, 5,440 cfs June 15, 16 (elevation, 1,185.30 ft);
minimum, 1,120 cfs Apr, 4-6 (elevation, 1,182.34 ft).

1921-59: Maximum discharge, 28,200 cfs May 31 to June 2, 1950 (elevation, 1,193.30

ft); minimum, 535 cfs at times in February, March, and April 1924 (elevation, 1,181.50
ft).

Remarks .--Records good.

Corporation.--This station is maintained by Canada under agreement with the United States.

Rating table, water year 1958-59 (elevation, 1in feet, and
discharge, in cubic feet per second)

1,182.3 1,080
1,185.0 1,820
1,184.0 3,130
1,186.0 6,980

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May July Aug. Sept.
1 1,560 1,720| 1,710 1,830| 1,790| 1,450 1,130 1,450 4,640 3,470| 2,180
2 T, 560 1,710 1,730 1,830 1,790 1,440 11130 1,510 4,600 3,440 2,210
3 1,570| 1,700 1,750} 1,830| 1,790 1,420} 1,130| 1,580 4,570 3,410 2,230
4 1,560 1,690 1,780/ 1,830 1,790 1,410( 1,120( 1,670 4,530 3,340 2,260
S 1,580 1,680 1,790 1,820 1,790 1,330 1,120 1,840 4,510 3,280 2,280
6 1,580 1,670 1,800 1,820 1,790 1,320 1,120 1,890 4,500 3,220 2,340
7 1,610 1,660 1,810| 1,820\ 1,790| 1,360| 1,130 2,010 4,460 3,180| 2,450
8 1,640| 1,640 1,810 1,820{ 1,780 1,340 1,130( 2,080 4,460 3,160| 2,500
9 1,640 1,630 1,810 1,820 1,780 1,330 1,130 2,130 4,410 3,130| 2,840

10 1,690 1,620 1,810 1,820 1,750} 1,320 1,130| 2,160 4,350 3,120 | 2,740

11 1,820 1,820 1,730 1,310/ 1,130| 2,180 4,330 3,090 2,880
12 1,820 1,820 1,710 1,300/ 1,130| 2,080 4,330 | 3,070| 2,960
13 1,830| 1,820 1,680 1,290 1,130| 2,240 4,320 3,050 | 2,990
14 1,830, 1,820\ 1,670 1,280| 1,140| *2,440 4,300 3,020] 3,020
15 1,830 1,820 1,660| 1,270| 1,150| 2,450 4,280| 3,000| 3,100
16 1,830\ 1,820 1,640 1,260 1,160| 2,480 4,280| 2,930| 3,140
17 1,830\ 1,820 1,620 1,240 1,170( 2,570 4,240{ 2,880| 3,200
18 1,830| 1,820 1,600\ 1,220| 1,180| 2,650 4,140| 2,820 3,240
19 1,830 1,810 1,580 1,200| 1,180| 2,680 4,070| 2,7%0| 3,300
20 1,830 1,810 1,570 1,180| 1,180 2,710 4,030{ 2,740 3,310
21 1,830 1,810 1,560 1,160 1,1%0( 2,770 4,000 | 2,680| 3,340
22 1,830 1,810 1,530/ 1,140 1,200| 2,930 3,960 | 2,520 3,380
23 1,830| 1,800 1,520 1,130| 1,210| 3,060 5,930 | 2,450 3,410
24 1,830 1,800 1,510 71,130 1,220| 3,180 5,830 2,410| 3,440
25 1,830, 1,800 1,490 1,130| 1,230 3,310 3,740] 2,320 3,470
26 1,830/ 1,800 1,470| 1,130| 1,240 3,440 3,700 2,260 3,470
27 1,830\ 1,800 1,460 1,130} 1,250| 3,570 3,600 2,190 3,490
28 1,830 1,800 1.450) 1,130| I1,300| 3,710 3,570 2,130 3,500
29 1,83%| 1,800 1,1%0| 1,340| 3,880 3,540| 2.110| 3,470
30 1,830 1,800 1,130{ 1.400| 3,980 3,520| 2,130

31 1,830 1,790 1,130|- T-| 4,280 3,500| 2,160 [

Total| 53,280| 48,720 56,210| 56,230| 46,290 38,740| 35,400| 80,850|152,330 (128,240 87,500 89,380
Mean| 1,720 1,620 1,810, 1,810, 1,650 1,250| 1,180 2,610 5,080| 4,140 2,820 2,980
Cfsm| 0.33] 0.31 0.35 0.35] 0.32 0.24 0.23 0,51 0.98 0.80 0,55 0.58

In. 0.38] 0.35 0.40 0.40 0.33 0.28 0.26 0.59 1.08 0.92 0.63 0.65
Calendar year 1958: Max 2,240 Min 1,180 Mean 1,740 cfsm 0.34 In. 4.59
Water year 1958-59: Max 5,440 Min 1,120 Mean 2,390 Cfsm 0.46 In, 6.28

* Dilscharge measurement made on this day,
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1290, Vermilion Lzke near Soudan, Minn.

Lozatior.--Lat 472400557, long 32°16':0", 1. 3W.SEL sec.20, T.62 N., R.1E W., on aouth
shors of Vermilion Lak 4t MeKinley Fark, S miles usrthwest of Zoudarn,
Bgourde availlable  ~-O2tober 1913 to July 1415, July 1241 to Movember 1942, June 1946 to
JErtember 1957 (fragmentary during 1947),
Gam Water-stage eecordsr. Datum of gage 1s 1,355.10 f't shove mean sea level, datum of
E Outober 1913 to July 1015, stsfr gage U miles southwest of present zage at Tower,
at iatam akboat o It Tower. Tuly 171 £o November 1942 and June 1946 to June 1951
3tofl guge approxinately 13 miles northwest at Vermilicn Dam near Tower, at same datum.
tAll gageMr alings ha g werl reduced to elevations above mean sea level, datum of 1393,
rxtremes., -~ mam elevation jurlng year, 1,357.95 0t May 27, June 12 minimum, 1,356.83
v, .. o7 ’
1018-18, 1041-42, 1946
minimum observel, 1,356.0
Elevation .n June €
1o0al wuservers).

4 Maximum elevation observed, 1,359,520 ft May 1€, 1250;
ft Jan. -2, 1942,
3

s

Daily mean elevation, in feet, October 1958 t2 September 1959

det. Jan. 31..... 1,357,085 Agr, 30..... 1,357.23 July 3l..... 1,357.48

Nev, Feb, 23, 1,35¢£,98 May 31. . 1,357.8¢€ Aug. 31. . 1,3587.34

Dec. Mar. 31..... 1,356.94 June 30..... 1,357.57 Sept.30..,.., 1,357.50
Hot Elevations other than those shown above are available.

1248, Pike River near Embarrass, Minn.

Location.--Lat 47°391'35", long 92°19'54", in NE{NWi sec.25, T.60 N., R.16 W., on left bank
7E Tt below bridge on County Road 373, 5.4 miles west of Embarrass, and 8.5 miles down-
stream from Sandy River.

Drainage ares.--115 sq mi.

Becords available,-~Getober 1353 to September 1959,

Tape ,--water-stage recorder. Datum of gage is 1,110,27 £t above mean sea level,datum of 1922,

Average discharge.--6 years, 77.3 cfs.

Bxbtremes “imum discharge during y=ar, 491 ofs May 7 (gage height, 7.52 rt); minimum
Jally 1 efs Feb, 25 to Mar. 12; minimum gage height, 3.35 £t Aug. .
14 ¢ Maxlmum discharge, 1,750 efs Apr, 17, 1354 (gage height, 10.23 £t); minimum
daily, 2.2 eofs Feb, 24-26, 1385; minimum gage helght, 3,19 £t Sept. 3,4, 1954, aug, 3, 1956,

Flooi In May 1350 reached a stage -f approximately 11.3 ft, from information by local
iients (discharge, £,400 cfs).
.~-Records good except those for period of ice effect, which are fair.

Rating tabie, water year 1958-53, except pericd cf ice effect (gage
height, in feet, and discharge, in cubic feet per second
(Shifting-control wethed used May 5-13, May 21 to Juns 2

3.2 4.8 +.0 38 6.0 215
3.3 £.a 4.5 72 7.0 351
3.4 9.3 5.N 112 6. 580
3.5 2
Discharge, in cubic feet per second, water year October 1958 to Sepbember 1959
Day { ant. Nav. Dec. ! Jan. Feb. Mar. Apr. May June July Aug. J Sept
1T €3 i3 70 10 6.9 5.4 50 95 286 94 15 248
2 59 32 55 10 ) 5.7 5% 95 274 az 14 257
3 54 32 58 10 6.6 5.4 *105 a8 258 66 13 262
4 51 31 S 3.9 6.5 5.4 115 174 237 58 2 263
5 46 Eéi 49 EN 6.4 c.4 125 303 220 55 1 ZE0
i
8 43 23 44! 9.5 6.3 5.4 137 444 203 43 2 255
7 41 23] 40, 9.4 6.3 5.4 143 484 184 15 13 259
H 37 351 3F 9.3 A2 5.4 152 150 158 83 1 262
El 56 18] 30 9.z 6.2 5.1 163 102 136 122 2 259
10 4r £71 2 2.1 £.1 5.4 155 360 153 104 H 260
11 tq! 2t 9.0 . 5.4 138 328 200 116 1 246
1 86 o1 a9 £.0 5.4 122 305 242 102 11 208
3 £3 o 3.4 £.0 5.9 113 283 25z 91 11 175
14 Ao 20 8.7 5.9 5.5 108 254 254 80 12 14F
15 €7 15 a.e 5.9 5.8 110 224 237 70 11 123
15 ee 5€ 17 8.4 5.9 5.5 114 198 191 B2 11 108
17 60 3 15 8.3 5.8 5.6 119 175 150 57 10 93
1s s4 139 15 8.2 5.7 5.9 137 152 120 51 9.9 *81
19 19 180 15 8.1 5.8 £l 153 172 100 45 9.6 71
o] 47, 207 *14 8.0 SR 5.3 1€l 242 &€ 3g 11 87
wl o8 11 5.0 5.6 5.7 1€9|  *308 %77 37| 12 105
41 £1s 3 *7.9 S.E 7.3 150 115 ©S 33 1e 112
3 208 13 7.7 .5 g.2 141 402 50 33 13 110
35! 195 2 7.7 5.5 5. 130 394 55 30 2 105
35! 176 12 7.5 5.4; 12 122 365 50 2 36 98
*ze | 140 2 7.4 *5. . 15 114 341 S0 24 65 109
37 120 11 7.3 g, 20 106 335 N 22 94 115
37 102 11 7.2 <. 32 192 329 121 20] 128 114
a7l QG' 11 7.1 - 11 104 ze2 124 *1g| 139 108
a5, 80 11 7.0 Et 100 303 109 18 180 98
34 - 11 7.0- - B8 |- - 297 |--- -—-- 1e| 232 |- oo -
1,500 2527 385.5 3,770 39,051 4,759 1,77001,155.5] 4,991
48, 9.47 .5 125 232 153 57.1 37.3 158
0.401 0.074 0,109 1.10 2,54 1.38| 0.497] 0,304 1.44
Q.49 0,08 Q.12 1.c02 2,93 1.94 0.57 0,37 1.6l
Calenaar r 1858: Max 3%& Min Mearn 98,7 Cfem 1.510 In. 6.94
Aater year 195b-54: Max 494 Min Mean B86.2 Cfsm 0.75C In, 10,17

* Discharge measurement made on this aday.
Note.--3tage-3ischarge relation affected by ire Nov. 235 to Apr. 7.
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1290. Vermilion River below Vermilion Lake, near Tower, Minn.

Location.--Lat 47°57'41", long 92°28'33", in SELSWL sec.2, T.63 N., R.17 W., on left bank
t downstream from dam at outlet of Vermilion Lake, 4.4 miles upstream from Twomile
Creek, and 14.2 miles northwest of Tower.

Drainage area.--483 sq mi,
Records avallable.--May 1911 to September 1917, June 1928 to September 1959.

Gage.--Water-stage recorder. Datum of gage 1s 1,350,36 ft above mean sea level, datum of
1929, May 17, 1911, to Sept. 30, 1917, and July 9, 1931, to Apr. 11, 1939, staff gage
;{ggame site and datum. June 26, 1928, to July 8, 1931, staff gage at datum 0.05 ft

er,

Average discharge.--37 years, 304 cfs.

Extremes.--Maximum discharge during year, 657 cfs June 9 (gage helght, 2.26 ft); winimum,
33 cIs Nov. 5 (gage height, - ?ga ft).
1911-17, 1928-59: Maximum discharge, 2,710 cfs May 23, 1950 (gage helght, 4.68 ft);
no flow Qct, 25-29, 1955, caused by temporary storage behind new concrete dam at outlet
of Vermillion Lake.

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

Revisions (water years).--WSP 1508: 1913.

Rating table, water year 1958-59 (gage height, 1n feet, and
discharge, in cubic feet per second)

0.2 53 1.5 318

.6 104 2.0 532

1.0 177 2.5 788

Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.,
1 92 72 160 145 105 98 81 202 541 342 274 268
2 106 67 162 143 105 94 82 205 537 342 268 261
3 98 70 171 143 105 92 83 212 546 *342 255 258
4 85 71 175 141 105 92 89 230 550 330 *244 271
5 96 52 175 140 105 89 92 277 541 308 247 511
[ 83 55 173 138 105 85 95 252 560 308 220 311
7 70 70 173 136 105 86 100 268 550 338 218 350
8 86 62 171 133 103 85 101 300 537 496 215 383
9 89 60 171 130 103 86 106 330 546 496 210 379
10 86 76 166 128 103 89 *112 350 564 505 195 350
11 85 67 164 126 102 89 117 346 537 505 193 375
12 98 75 162 124 101 88 122 304 461 510 166 362
13 102 78 160 122 101 90 123 318 492 514 173 375
14 92 74 160 120 100 86 128 346 505 TI0 160 362
15 94/ 66 158 118 100 85 127 346 487 496 160 334
16 86 85 160 117 98 83 130 354 478 483 162 318
17 82 83 162 115 97 85 137 371 456 478 135 304
18 85 122 164, 113 96 85 146 383 443 456 156 304
19 88 107 171 112 95 78 152 387 404 447 152 318
20 89 100/ 171 112 94 78 158 400 400 434 148 338
21 89 *11g) 171 112 93 79 162 417 387 426 140 330
22 79| 132 171 *112 92 82 166 461 371 434 160 346
23 *#71) 130 162 112 92| 76 160 474 366 396 155 308
24 62 141 160 111 *952 75 173 500 379 383 190 314
25 Eﬁ 154 162 111 92 76 158 514 366 387 240 346
26 68| 137, 158 *75 179 528 375 362 243 358
27 70| 156 156, 78 17 518 417 362 *244 342
28 66 162| 152 79 179 *550| 392 354 236 318
29 65| 160| 148l 76 164 518 354 318 250 294
30 67 162 150| 76 *193 541 358 300 258 290
31 66]-----——- 146 105|--— - - [£:] — 532 268 255| ...
Totall 2,565 2,964 5,065 3,764 2,769 2,594] 3,994 11,734| 13,900] 12,630( 6,322} 9,778
Mean 82.7 98.8 163 121 98.9 B3.7 133 378 463 407 204 326
cfsm| 0,171 0.205 0.337] 0.251 0.205 O©0,173| 0,275/ 0,783/ 0.959 0,843| 0.422| 0.675
In. o.20{ 0.25 0.39 0.29 o.21] o0.20/ 0.31] 0.0 1.07[ 0.97| 0.49] 0.75
Calendar year 1958: Max 382 Min 52 Mean 148 Cfsm 0.306 In. 4.14
Water year 1958-59: Max 564 Min 52 Mean 214 Cfsm 0,443 In. 6.01

* Discharge measurement made on this day.

Note.--No gage-height record Oct., 10, 16, 18, Nov. 8, Jan. 5-21, Jan, 24 to Feb. 23, Aug. 20-26,
29; discharge estimated on basis of weather records, recorded range in stage and gage heights for
Vermilion Lake near Soudan.
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1284, Ralny Lale at Fort Fraunces, unfario
[ Internstiongl gaging station)

Location,--Lar 13°37'15", on Government dock at Pither's Foint in town of

uvrt Frauces.

Recurde available.--January 1410 to Septemoer 1317 and October 1934 to September 1359 1n
reparte of Geological Survey, August 1311 to Septemoer 1953 in reports of Water Re-
soupces Branch, Dspartmert of Worthern Affairs ani Natilonal Resources, Conada. Prior
to Getober 1949, published as "at Runler, Minn.'

Gage.--Water-stage recordsr. Awriliary staff gages read onee daily, Datum of gage is at
mean sea level (United Jtutes and Canaiiar Boundary Zurvey). FPrior to Jan, I, 1550,
staff gage 3 milee northeast at Ranier, Mimm., 4t 3ame dstum. Supplementary gage in
town pumpirg atation, half a mile sovith, used during winter months,

Extremes.--1910-17, 1934-53: Maxlmum elsvztion observed, 1,115.97 £t July 5, 1950; mini-
mum obferved, 1,101,26 £t Apr, 17, 12323, Agr. I, 1430,

Cooperation,--This statlcon is maintained by Uanaiz under agreemsnt with the United States,

long 93°21ti0",

Month-end elevation, in feet, water year October 1358 to Ssptember 1959

OJct, S.24 Jan, 3l..... . 6,38 Apr. 30..... . 5.25 eee.s 8,00
Nov, £,08 Feb, 28, . 6,01 May 31l..... . 5.91 eeses 7.92
Deec. Le.s B89 Mar, 3l......... 5.35 June 30........, 7.42 3ept.30..... 0., 7.89

Note.--Add 1,100 ft to obtain elevation above mean sea level.

1305, Jturgeon River near Chisholm, Minn.

Location.--Tat 47°40125", long 92°54100", in NEiNWE sec.20, T.€0 N., R.20 W., on left bank
T.000 rt upstream from highway bridge, 0.5 mile downstream from East Branch Sturgeon
River, and 11% miles north of Chisholm.

Drainage area.--197 sq mi.

Records available.--August 1248 to September 1954,

Gage.--water-stage recorder. Datum of gage 1s 1,306.7 £t above mean sea level, datum of

929. Prior to Aug. 24, 1944, staff gage at site 1,000 ft downstream at different datum.
Average discharge.--17 years, 121 cfs.
Extremes.--Mayimum dischsrge during vear, £46 cfs July 11 (gage heisht, 3.1% £t): minimuam,

T efs Feb, 19-25; minimun gage helght, 0.28 £t occurred during Feb. 21-B5.

134g~53: Maximum discharge, 2,30 ofs May 7, 1350 (gage height, 6.41 ft), from
rating curve extended above 1,600 cfs on basis of slope-area measurement of peak rlow;
minimum daily, €.0 efs Feb. 1€-27, 1944; minimum gage height, 0.15 £t Qct, 5, €, 1248,

Remarks.--Records good except those for perlods of ice effect, which are fair. Records of
chemical analyses for water year 1959 are glven in WSP 1642,

Revisions (water yesrs).--WSP 142%3: 1uda,

Rating table,

water year 1958-59, except

periods of ice effect (gzage

height, in feet, and discharge, in cubic feet per second)
0.4 14 1.3 80 2.5 360
N 29 1.6 130 3.0 560
1.0 50 2.0 213 3.8 800
Discharge, in cubie fest per second, water year October 1958 to Sepfember 1959
Daj Cot, Nov. Dec. g Jan. Feb. Mar Apr. May June July Aug., Sept
1 &e 50 151 23 13 13 130 88 239 *160 46 2€8
L [ 48 69| 3 i35 13 156 80 223 133 *44 301
3 59 47 60 23 13 13 165 98 206 111 43 277
1+ 56 46’ 54} 23 13 13 160 170 190 29 40 271
& 52 46‘ 50‘ 23 13 13 151 288 186 83 38 265
i
o 50 47| 47| 22 13 13 140 342 181 ae 54 280
7 47 44 45! 22 13 13 160 353 18R 2 65 411
5 46 47 435 ee 12 13 153 33€ 155 338 a1 LES
3 i7 54| 41! 22 ° 13 145 286 223 185 5 £03
10 55 4 38 22 12 3 133 268 286 B00 51 143
11 61 551 37 22 2 13 120 283 332 £14 47 339
1t 83 52! 35 21 i 13 104 239 532 479 45 268
1 z 54 33 21 12 13 a8 280 zes 24€ 44 218
14 F1 2! 31 21 1z 13 al 280 236 282 13 181
15 £l 50 30 2 2 13 20 239 13¢ 208 41 162
1r &0 53 29 21 12 12 91 €13 155 1e8 39 149
17 57 ag0 8 20 1z 1z 98 1lse 133 153 40 137
1s 55 aed 27 20 2 12 115 188 o3 140 41 1ze
13 52 alls *26‘ 2¢ 11 12 ec 257 110 127 40 123
0 s1 a1s0: 25 19 T 12 127 339 EE] 11# 38 Til
49 2180 25 18 11 12 122 451 a5 111 37 158
48 +184 25 *18 all 12 11€ 507 90 107 =7 186
47 184 2s5 13 all 13 110 495 RZ 99 38 158
*471 15€ 24 17 all 14 101 447 TE 30 37 158
48 133 24 18 *11 18 99 z84 72 79 £0 149
e 50; 115 24 16 1T 21 g€ 325 75 7z 73 15¢
.7 51 108 24 15 1z 27 91 *313 ice "7 *38 1682
23 52 35 24 14 2 26 a 307 170 Bz a3 160
29 51 83 23 14 - 84 *al 295 Z0E 59 20 191
20 521 a1 3 14|~ 21 ED 274 203 58 162 153
21 E2f - - - 23 13- 18| - T - - 50 218} ...
Total] 1,671 0,538 1,088 204 536 €81 3,560 2,501 5,043 5,£57 1,854 8,902
Mean| 5%.9 84,6 3.1 13.5 2.0 22.0 119 287 17E 132 59.8 230
Cfsm, 0.288 0,452 0.18% 0.104 0,064 0.118 G.B3F 1.5% 0.93¢ 0,373 0.320 1.23
In. 0.3%5 0.50 0.22 0,12 ¢.07 0.314 0.1 1.77 1,04 1,15 0.37 1.37
Calendar year 1959 Max 455 in 15 M=an £4.4 Cfsm ©.344 In., 4,87
Water year 1958-58: Max €14 Min 11 Mean 107 Cfam 0.572 In. 7.77
Feak discharge (base, 500 cre).--May 22 (9 a.m, to 5 p.m,) 515 ofe (2,90 Tt); July 11 (3 &.@.)
646 ofs (3.19 ft) Sept, 9 (1 to S p,m.) 515 efs (2,30 rt).

* Discharge measuremsnt made on this day. 3 No rage-height record; discharge interpolated,
Ycte,--Stame-discharge relatlon affected by ice Nov. 27-30, Dec, 4 to Jan, 17, Jan, 20, 21, 25-28
Jan, 31 to Feb, #, Feb, £-20,
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1310. Dark River near Chisholm, Minn.

Locatlon,--Lat 47°41127", long 92°49'15", in SWiSWi sec.12, T.60 N., R.20 W., on right
bank 50 ft downstream from remains of abandoned highway bridge, 3; miles upstream from
mouth, and 128 miles northeast of Chisholm.

Dralnage area.--50.6 sq ml (revised).

Records avallable.--August 1942 to September 1959,

Gage .~-Water-stage recorder. Datum of gage 1s 1,316.8 ft above mean sea level, datum of
929 (surveyed by Topographic Division). Prior to Aug. 24, 1944, staff gage at site
50 ft upstream at same datum,

Average discharge.--17 years, 36.6 cfs.

Extremes.--Maximum discharge during year, 166 cfs Sept. 9 {gage height, 3.31 ft); minimum
ally, 4.2 cfs Jan. 6.
1942-59: Maximum discharge, 1,170 cfs May 7, 1950 {gage height, 7.10 ft); minlmum,
0.3 cfs Aug. 3, 1956; minimum gage height, 0.87 ft Mar. 22, 23, 1949,

Remarks.--Records good except those for perlods of 1ce effect or no gage-helght record,
which are falr,

Revisions (water years).--WSP 1508: 1943(M), 1947-48(M}, 1950,

Rating tables, water year 1958-59, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Jan. 22, Feb. 25)

Oct. 1 to Nov. 28 Nov. 29 to Sept. 30
2.2 8.8 1.6 4.9 2.6 43
2.4 20 1.8 7.0 2.8 64
2.6 35 2.0 10 3.0 101
2.9 68 2.2 17 3.4 186
2.4 28
Discharge, In cublc feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 30| 10 26 6.0 5.8 6.7 26 29 71 *59 1 111
2 29 9.6 24 5.8 5.7 6.7 27 35 65 50 *9.3 136
3 25 8.8 2z 5.7 5.7 6.7 31 49 60 40 .1 127
4 24 8.8 20 5.6 5.7 6.6 35 60 56 35 7.6 113
5 21 9.2 18 5.2 5.7 6.6 38 72 53 32 6.9 97
6 19 8.8 17 4.2 5.7 6.5 42 91 52 30 18 101
7 17 8.8 16 1.9 5.8 6.4 44 107 51 29 24 138
8 17 11 15 5.2 5.8 6.4 48 113 60 70 23 142
9 20 13 14 5.4 5.8 6.4 *50 101 84 120 23 157
10 22 15 13 5.4 5.9 6.4 51 97 110 180 23 144
11 23 15 13 5.4 5.9 6.3 51 85 115 175 21 115
1z 25 15 12 5.4 6,0 6.3 47 81 108 140 20 91
13 24 15 11 5.4 6.1 6.3 41 78 88 110 18 74
14 23 15 11 5.3 6.2 8.3 39 71 70 20 17 62
15 23 17 10 5.4 6.2 B.2 38 64 62 65 15 52
16 23 20 9.5 5.3 6.3 6.2 38 B0 56 52 14 46
17 2z 38 9.0 5.4 6.3 8.2 39 57 50 45 13 42
18 20 44 8.7 5.5 6.4 8.3 43 63 44 38 1z 38
19 19 52 *8.4 5.6 6.5 6.4 44 72 40 32 11 35
20 19 80 8.0 5.8 6.8 6.5 44 87 38 30 10 44
21 17 67 7.7 6.0 6.6 6.6 44 123 33 286 1z 48
22 15 BT 1.5 *6.2 6.7 6.7 44 162 31 24 10 47
23 15 84 7.2 6.1 6.7 7.0 41 170 29 22 10 49
24 13 S5 7.1 6.1 6.7 7.2 39 160 27 20 9.1 46
25 1z 47 6.9 6.0 *6.8 7.8 38 135 28 18 28 46
26 12 39 6.8 6.0 6.8 *8.1 35 115 25 17 31 47
27 11 38 6.6 5.9 6.8 9.0 34 *101 40 15 *36 47
28 10 34 6.5 5.8 6.7 11 33 96 56 14 42 47
29 11 31 6.4 5.8 - 14 33 90 70 13 42 45
30 11 29 6.2 5.8 15 *32 84 72 1z 71 43
31 10f------- 6.1 5.8 19 f———--—-- 78 |~~-=-—- ~| 11 89 |[-—---——--
Total 582 863.0 360.5 173.4 239.6 1,189 2,786 1,740 1,614 683.0 2,328
Mean 18.8 28,8 11.86 5.59 7.73 39,6 89.9 58.0 52.1 22.0
Cfsm{ 0,372 0.569 0,229 0.110 0.123 0,153 0.783 1.78 1.15 1.03 0.435 1.53
In. 0.43 0.63 0.26 0.13 0.13 0.18 0.87 2.05 1.28 1.19 0.50 1.71
Calendar year 1958: Max 158 Min 1.8 Mean 22.4 Cfsm 0.443 In. 5.73
Water year 1958-59: Max 180 Min 4.2 Mean 34.9 Cfsm 0.690 In. 9.36

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 26 to Jan, 18, Mar. 26-31, Apr. 3, 4, 6. No.
gage~height record Jan, 17-21, Jan. 23 to Feb, 24, Feb, 26 to Mar, 25, Apr. 11-14, May 2-4, 23-26,
May 28 to June 30, July 2 to Aug. 1; dlscharge estimated on basis of weather records, recorded range
in stage, and records for Sturgeon River near Chisholm and Partridge River near Aurora.

578807 O - 61 - 10
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1315, Little Fork River at Little Fork, Minn.

bank 100 ft
miles upstream

Location.-~Lat 48°24', long 93°34', in Nwl sec.9, T.68 N., R.25 W., on lef
ownstream from bridge on State Highway 65 at town of Little Fork and 13
from Beaver Creek.

Drainage area.--1,730 sq mi, approximately.

Recor-ds available.--June to November 1909, April to November 1910, April 1911 to June
: b , 8¢ ng er 1917, October 1917 to March 1919 (gage heights only), June 1928 to Sep-
el er 1

Gage .--Water-stage recorder. Datum of gage is 1,073.06 ft above wean sea level, datum of
929. June 23, 1909, to Mar. 4, 1917, staff gage at same site and datum. Mar. 5 to
Sept. 30, 1917, June 22, 1928, to June 21, 1936, chain gage and June 22, 1936, to
July 20, 1937 wire-weight gage, at site 100 ft upstream at same datum.

Average discharge.--36 years {(1911-16, 1928-59), 966 cfs.

Extremes.--Maximum discharge during year, 5,140 cfs July 10 (gage height, 16.54 ft); mini-
mum daily, 52 cfs Feb, 8-11
1909-17, 1928-59: Maximum discharge, 25,000 e¢fs Apr. 18, 1916, May 11, 1950 (gage
helght, 37.00 £t); minimum observed, 21 cfs Aug. 26, 27, 19

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

Revisions (water years).--WSP 955: Drainage area. WSP 1508: 1913, 1916, 1928-32, 1934.

Rating table, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting—control method used July 14 to Sept. 7, Sept. 12-30)

5.1 96 8.0 838
5.5 158 9.0 1,200
6.0 260 13.0 3,100
7.0 528 17.0 5,420

Discharge, in cublic feet per second, water year October 1858 to September 1889

Day Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept.
1 315 229 450 104 60 61 180 737| 2,49 696 247 954
2 307 227 120 102 59 €2 250 737| 2,300 721 231| 1,120
3 300 226 380 98 58 62 350 749 2,050 678 227| 1,500
4 284 227 365 94 56 62 550 901| 1,820 *594 214| 1,750
5 271 223 350 89 &5 63 750] 1,690 1,800 s22 193| 1,950
] 253 218 330 86 54 63 950| 3,260 1,750 453 195( 1,810
7 245 212 315 84 53 63| 1,100{ 4,020 1,550 409 201 2,300
8 238 218 290 82 52 63 1,300 3,830 1,330 435 203 4,140
9 220 225 280 80 52 63| 1,420{ 3,39 1,170| 2,740 191| 1030

10 210 227 250 80 52 63 1,500 2,940 1,820 5,040 174 3,620

11 208 240 240 80 52 64 1,440| 2,630] 2,600 4,960 186 3,180

12 212 245 220 79 53 64 1,360 2,540 2,640 4,350 189 2,720

13 218 267 210 79 54 65 1,300 2,420 2,340 3,550 182 2,250

14 238 287 200 78 54 67 1,200 2,240 1,990 2,850 *165| 1,790

15 264 300 195 78 54 67 1,080 2,080 1,650 2,290 158| 1,400

16 281 312 185 78 54 68 868| 1,900 1,350 1,750 156! 1,140

17 310 315 180 76 53 68 803 1,730 1,100 1,540 147 982

18 305 362 *174 75 53 70 796 1,570 930 1,080 145 864

19 296 465 170 75 53 73 796 1,510 803 940 144 780

20 29 *616 185 75 53 75 803 2,010 703 828 137 T24

21 280 874 158 *74 54 77 838 2,460 628 749 134 728

22 *267 1,000 152 74 55, 79 845| 3,160 576 662 132 822

23 260 1,020: 148 73 *55 82 835 4,040 528 604 131 914

24 256 920 140 72 56 86 80s| 7,000 498 543 129 930

25 245 850 132 70 57 90 790| 3,630 477 486 1286 901

28 242 760 125 69 58 94 787 3,130 453 447 126 854

27 240 850 120 67 58 *#100 774 2,910 A26 406 189 845

28 238 580 118 65 60 110 *768| 3,640 429 362 #2901 861

29 234 530 112 65 - 120 777| *3,200 5§37 332 474 864

30 231 480 108 130 755 2,790 653 300 638 845

31 231f-------~ 106 150 2,490 |---—- - 273 R S

Total 8,000( 13,304 6,788| 2,427 1,538 2,424 26,744 78,334| 39,391| 41,600 6,966 47,668

Mean| 258| 443 219 78.3 54,9 8. 891 2,527 1,313 1,342 225 1,889

Cfsm| 0.149] 0.256 0,127] 0,045 0.032] 0.045| 0.515 1.46] 0.759| 0.776]| 0.130f 0.918

In. 0.17 0.29 0.1 0.05 0.03| 0.08 0.57 1.68 0.85 0.89 0.15 1.02

Calendar year 1958: Max 3,060 Min 70 Mean 429 Cfsm 0,248 In. 3.36

Water year 1958-59: Max 5,040 Min 52 Mean 754 Cfsm 0.436 In. 5.90

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 22 to Apr. 14,
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1320. Big Fork River at Big Falls, Minn.

Location.--Lat 48°12', long 93°48', in sec.35, T.155 N., R.25 W., on left bank at village
5} g Falls, 700_ft downstream from falls, 0.3 mile downstream from bridge on U. S.
Highway 71, and 42 miles upstream from Sturgeon River.

Drainage area.--1,460 sq ml, approximately.

Records available.--August to November 1909, April to November 1910, April 1911 to Septem-
er gage heights and discharge measurements only), June 1928 to September 1959.

Gage.--Water-stage recorder. Datum of gage is 1,144,71 ft above mean sea level, datum of
929, Prior to June 10, 1911, staff gage at railroad bridge about 0.4 mile upstream at
different datum. June 10, 1911, to Dee. 17, 1937, staff gage or chain gage at site
200 't upstream at same datum.

Average discharge.--31 years (1928-59), 640 cfs.
Extremes.--Maximum discharge during year, 1,860 cfs May 23 (gage helght, 5.63 ft); minimum
dally, 41 cfs Feb. 6, 7; minimum gage height, 2.86 ft Oct. 16. -
1909-12, 1928-59: Maximum discharge, 14,800 cfs May 8, 9, 1950; maximum gage helight,
17.08 ft May 8, 1950; minimum discharge recorded, 7 cfs Aug. 7, 1939.

Remarks .--Records good except those for periods of ice effect, which are fair. Some diur-
nal fluctuation at low flow caused by powerplant a quarter of a mile upstream.

Revisions {water years).--WSP 1308: 1935(M).

Rating table, water year 1958-59, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

2.8 T4 4.0 635
3.0 130 4.5 970
3.2 202 5.0 1,340
3.5 340 6.0 2,190
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept.
1 150 137 148 66 43 56 150 473 1,500 335 179 720
2 161 133 140 €5 43 57, 195 73| 1,320 305 183 1,050
3 130 130 132 64 43 57 260 478 1,170 *305 175 1,320
4 124 127 129 63 42 57 315 622 | 1,080 285 164 1,480
5 121 124 125 61 42 57 41 1,000} 1,140 272 161 | 1,510
6 118 124 118 61 41 57 470 1,380 1,030 262 172 1
7 115 124 108 60 K5y 57 520 1,710 253 206 1,410
8 112 147 101 60 42 58 550 1,820 784 325 206 | 1,560
9 109 161 96 60 42 58 *570| 1,690 752 527 194 1,560
10 109 157 93 60 43 59 590| 1,530 928 865 18| 1,380
11 112 150 89 60 43 60 616| 1,440| 1,400 807 187| 1,230
12 112 150 87 60 44 61 09| 1,370 1,600 872 202 1,110
13 118 154 85 60 45 62 583 1,300 1,440 184 198 1,010
14 121 154 83 60 45 63 545 1,230 1,230 687 *202 921
15 124 154 81 58 45 63 510 1,140 1,050 596 202 837
16 127 154 78 56 45 63 473 1,050 907 533 191 765
17 130 164 76 55 45 63 455 977 752 473 198 706
18 133 227 *74 54 45 65 449 928 661 438 198 648
19 13 267 72 53 45 68 449 998 583 382 194 616
20 127 *305 72 53 45 70 455| 1,320 502 335 191 589
21 127 285 71 *52 46 71 467 1,550 455 335 191 583
22 *124 305 70 1 47 73 467 1,720 432 290 187 583
23 124 219 69 50 48 76 455| 1,840 388 272| - 187 583
24 124 215 68 49 *50 80 443 1,830 366 253 179 589
25 124 239 67 48 51 83 443| 1,680 351 240 198 576
26 127 220 67 47 s2 85 443| 1,510 330 227 262 558
27 137 210 66 47 53 *87 449 1,440 340 223 305 558
28 144 195| 66 46 54 90 478| *1,700 351 206 *404 551
29 140 178 66 46 - 93 *478| 1,680 351 202 443 539
30 140 160 66 45f-~—— ——- 99 478 1,570 351 198 502 533
31 140 ------- 66 44— 115}-----——- 1,540 [—-om--- — 183 642
Total| 3,913 5,462 2,729 1,714 1,270, 2,163| 13,775| 40,989 24,437| 12,370 7,301/ 27,575
Mean 6 182 .0 .3 .4 .8 459| 1,322 815 399 236 919
cfsml 0,086] 0.125 0.060] 0,038 0.031] 0.048/ 0.314| 0,905/ 0.558] 0.273| 0.162( 0.629
In. 0.10] o0.14 0.07| 0.04 0.03] 0.0 0.35 1.04! o0.62| 0.32] 0.19] 0.70
Calendar year 1958: Max 1,290 Min 66 Mean 250 Cfsm 0,171 In. 2.31
Water year 1958-59: Max 1,840 Min 41 Mean 394 Cfsm 0.270 In. 3.66

* Discharge measurement made on this day.
Note.--Stage-dizcharge relation affected by lce Nov. 24 to Apr. 10, Apr. 14, 15 (no gage-height
record Jan. 15-18, Feb. 7-23; discharge estimated on basis of weather recordsj.
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1335, Rainy River at Manitou Rapids, Minn.
(International gaging station)

Location.--Lat 48"38{04", long 93°54'47", in sec.36, T.160 N., R.26 W., on left bank at
anitou Raplds, 35 miles east of Manitou Post Office and 4 miles west of Indus.

Drainage area.--19,400 sq mi, approximately.

Records available.--July 1928 to September 1959, Monthly discharge only for some periods,
published In WSP 1308. October 1911 to October 1924 !{ga e heights only) at site near
Birchdale in files of Corps of Englneers. Published as "mear Birchdale" 1932-34,

Gage .-~Water-stage recorder. Datum of gage 1s 1,062.48 ft above mean sea level, datum of
929. prior to Nov. 10, 1934, chaln gage at site near Birchdale 7 miles downstream at
different datum.

Average discharge.~-31 years, 11,760 cfs.

Extremes.--Maximum discharge during year, 17,900 cfs Sept. 10 (gage height, 8.16 ft); min-
imum daily, 3,600 cfs Dec. 27; minimum gage height, 1,67 ft Oct. 21,
1928-59: Maximum discharge, 71,600 cfs May 12, 1950 (gage helght, 21.04 ft); mini-
mum daily, 928 c¢fs Dec. 26, 1929.

Remarks.--Records good except those for period of ice effect, which are falr. Diurnal
TTuctuation by powerplant at International Falls. Some regulation at low and medium
flows by Ralny and Namakan Lakes.

Cooperation.--This station 1s maintained by the United States under agreement with Canada,
Revislons (water years).--WSP 1055: 1944,

Rating table, water year 1958-59, except period of ice effect (zage
height, in feet, and discharge, in cubic feet per second)

1.0 3,030 5.0 9,660
2.0 4,130 7.0 14,700
3.0 5,620 9.0 20,300
4.0 7,500

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept
1 4,500| 4,180 6,100{ 7,400) 8,000! 8,900 9,360| 8,900 14,900, 6,590| 10,400 8,120
2 4,880 4,270| 3,700| 8,000| 6,200 8,400| 9,570 7,560( 15,400| 6,320| 9,940( 12,500
3 5,220 4,180 4,250 8,800 5,700 8,050 9,270 7,440 14,800 | 6,450 6,430 | 15,000
4 5,600| 3,970; 4,940/ 8,850 7,200 8,350 9,430 6,740| 14,300 6,090| 6,760 16,300
5 6,190 4,400\ 4,820| 8&,100| 7,800| 8,500| 9,810| ¥,920| 13,300| 4,640 9,130] 16,900
] 4,390 4,800 4,520 6,750 8,100| 8,600| 8,000 9,380| 12,800 4,030| 9,940 16,200
7 4,140 4,830, 4,400 6,900} 8,300| 9,100( 7,700| 11,800| 11,600 F,060{ 9,960| 14,100
8 4,300 4,700 4,240/ 7,500 8,300 9,000 *9,540{ 13,200| 9,480( 7,420} 9,110} 13,400
9 4,290 3,970| 5,100 7,300{ 7,300/ 6,600| 10,100} 13,600| 10,200! 8,900{ 8,990| 16,900
10 4,300| 3,830 5,200 6,100 5,250/ 7,800 9,750| 12,100 11,200| 11,500| 6,430| 17,800
11 4,400 3,940 4,950 6,200 7,200 8,950 9,520| 10,400 12,100| 14,200 7,380| 17,100
2 5,080 4,310 4,600 5,400 7,600 9,300 *9,840| 12,200} 12,500| 14,400 9,680 | 16,200
13 1230 4230 4,250 5.150| 7,600 9.250| 8,160| 12,400 12,900| 11,900 |*10,400| 14,500
14 4,050| 4,400| 4,100/ 6,100 7,600 9,100 7,780| 11,400| 12,800} 12,600 9,890| 9,780
15 4,230 4,960/ 4,800 6,300 7,200{ 9,200 9,570 11,000 10,600{ 13,400 8,860 9,570
16 4,640| 4,980 *4,750| 7,050 5,600| 8,200{ 10,600| 11,000! 10,200| 12,200| 8,990| 12,000
17 4,720| 4,270/ 4,450 7,300| 6,300| 7,200 10,200| 10,700| 10,800 | 12,100} 5,740| 12,500
18 4,980 4,170 4,150 7,250 7,300 8,800| 10,200| 10,100| 11,000 | 11,600| 6,940| 12,100
13 5,540( ° 4,300 4,600 6,400 7,800| 9,400 9,840 9,570( 11,000| 10,600 8,990| 11,300
20 4,310{ 4,600 4,500 6,100 8,100/ 9,800| 7,600 9,710 9,980 8,270| 10,100 9,890
21 *3,800! 4,750 4,310{ 7,100/ 8,250 9,700| 6,860( 11,100 9,040} 8,060 10,600| 6,860
22 4,520| 4,900{ 4,450 7,200 8,200{ 8,900 7,920} 13,000 7,100| 10,800 | 10,400 | 8,660
23 5,110 4,700; 4,730 7,100 6,300/ 8,200 8,440| 14,500} 8,200| 11,500 9,730 11,000
24 5,480 4,350 4,820 7,000 6,000 8,000 10,000| 15,600 8,790 | 11,600 5,640 | 11,100
25 5,760 3,910| 4,570 6,700| 6,900 &,100| 10,000| T3,800| &,180| 11,400| 5,770 11,400
26 6,270 4,620/ 4,010/ 6,250 7,800 8,300 8,930| 12,800| 7,680| 11,200} 7,600| 11,400
27 4,380 4,340| 3,600/ 6,150] 8,300 9,500 6,880| 11,900f 8,530| 10,300 9,750 10,700
28 4,130 4,090 3,300 7,400 8,800 9,100 6,280| 12,300/ 8,680 10,900 10,600 | 6,880
29 5,270/ 5,250| 4,400| 7,400 - 7,900| ¥8,350|%14,400| 6,430| 11,000 10,300 9,290
30 5,640 7,800 6,100| 7,400{-~ 4 7,100| 9,430 14,400| 5,560| 10,900{ 11,000 11,000
31 4,700-------- 7,300 8,200]-----——| 7,960 |-———-- -~ 13,9800 [--—-—-—| 10,500 5960 |
Total| 149,050 136,020| 144,610| 216,850 205,000} 265,260| 268,530 (353,820 | 320,050 | 306,430 {272,410 (370,430
Mean 4,808 4,534 4,665 6,995 7,321 8,557 8,951| 11,410 10,670 9,885 8,787 12,350
Cfsm| 0,248/ 0.234] 0,240/ 0.361] 0.377] 0.441] 0.461] 0,588 0.550| 0.510| 0.453| 0.637
In. 0.29 0.26 0.28 0.42 0.39 0.51 0.51 0.68 0.61 0.59 0.52 0.71
Calendar year 1958: Max 11,200 Min 3,120 Mean 6,479 Cfsm 0.334 In. 4.53
Water year 1958-59: Max 17,800 Min 3,600 Mean 8,242 Cfsm 0,425 In. 5,77

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 18 to Mar. 30.
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1342, Rapid River near Baudette, Minn,

Location.~-Lat 48°32110" | long 21°33'45", in NE{ see,l, T,158 W., R.31 W., on left bank
75 It upstream from bridge on State Highway 72, 1.0 miles downstream from North Branch
Rapid River, and 12 miles south of Baudette.

Drainage area.--543 sq mi.
Records available.--uctober 195€ to September 19593,

Gags.--Water-stage recorder. Datum of gage 1s 1,083.93 f{ above mean sea level, datum of
1929 (Minnesota Highway Department bench mark).

Extremes.--Maximum discharge during year, 603 cfs May 7 (gage height, 4,90 ft); maximum
gage helght, £,53 ft Apr. 7 (backwater from ice); minimum daily discharge, 3.1 ofs
Feb. 20-C5; minimum gage height, 1.87 £t Oer. 8.

1956-59: Maximum dlscharge, 4,080 efs Apr. 21, 1957 (gage height, 14.58 rt); mini-
mum daily, that of Feb, 20-25, 1359,

Remarks . --Records good exeept those for period of ice effect, which are fair,
Rating table, water year 13EB8-59, excert period of lee effect (gage

height, in feet, and discharge, In cublc feet per second)
(Shifting-control method used Oct. 1-30)

1.7 14 3.5 237
2,0 2 4.0 360
2.4 58 =Y 530
2.8 106
Discharge, in cutic feet per second, water year Qutzber 1958 to September 1959
Day Got. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 ] 19 38 45 9.e 4.5 3.4 50 180 581 43 £7 78
2 19 36 40 EREY ] 2.5 12 178 541 44 25 80
E 22 36 38 9.1 1 3. 200 196 482 40 27 95
4 23 a5 3€ 8,8 L0 5.5 290 250 417 *39 29 111
S o7 33 1 5.8 8 3.9 340 44 400 324 33 117
5 Z 32 34 8.3 7 3.8 370 5585 346 32 33 117
7 17 3 32 3.0 € 3.6 330 800 29z 34 34 111
o 16 31 30| 7.7 5 3.5 *405 S8l 241 88 33 98
9 17 34 EB‘ 7.5 5 3.7 435 549 olé 413 32 81
10 oz 41 25 7.4 4 5.7 ] 500 246 437 20 87
11 2u 40 23‘ 7.4 E) 3.9 400 490 390 478 *34 g1
12 40 41 ol 7.3 3 4.0 5370 478 403 454 47 56
13 39 38 2u 7.3 3 4.0 345 444 368 87 39 46
14 33 37 20 7.2 2 4,1 320 417 307 268 32 40
15 43 38 19 7.1 z 4.1 310 380 257 210 =l 37
15 44 18 . 4.0 310 363 ooz 287 28 32
17 44 *18 .2 4.0 302 525 176 320 2 30
1o 80 17 Z 1.1 ced 300 150 290 2 26
13 *88 17 2 1.2 284 307 130 244 29 2
s} 105 18 3.1 4,4 281 500 111 198 30 76
21 *Z9 1o 15 bl 3.1 4.5 L48 300 QT 165 2 27
2z =7 a0 14 8.0 3.1 4.7 233 398 86 150 z 31
23 o 5 14 5.8 *3.1 4.9 224 425 77 127 34 36
24 27 74 13 5.E 3.1 5.0 216 587 78 103 37 44
5 27 2] z S.4 3.1 5.7 202 541 76 8h 47 g
30 18 12 5.9 €.1 192 312 76
45 57 11 5.1 *8.3 184 444 68
46 2 11 £.0 9.0 *174 552 63
44 47 11 4.9 - 3 1eu *581 se
4186 £ 1C 4.7 -] 2o 184 5688 58
Y 10 4.5 32 - - - 587 [----- ==
mel[ 955 1,583 663 £11.8 95.8 188.4 8,25 12,620 6,389
Mean| 3u, o 52,1 21.4 £.08 o075 407 233
Cfsm 0,058 0.0968 0.039 0,011 0,508 u. 750 C.42
In. i L. 06 €.11 0,08 0,01 0,57 Q.88 0.48
Calenszar year 1958: Max 1,49u Min 4.3 Mean 101 Cfsm w,186 In. 1.5
Water year 1358-59: Max 600 Min 3,1 Mear 108 Cfsm 0,201 In. 2,70

* Dischiarge measurement made on this day. -

Note,--Stage-discharge relation affected by ilce Nov., 18 to Apr, 14 (no gage-helght record Nov. 30
to Dei. 16; discharge =stimated on bacis of we2ather records and records for Big Fork River at Big
Falic).
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1395. Warroad River near Warroad, Minn.

Location.--Lat 48°52'00", long 95°21'20", in SELNEL sec.12, T.162 N., R.37 W., on upstream
handrail of bridge near. center of span, half a mile upstream from Bulldog Run and
2% miles south of Warroad.

Drainage area.--110 sq mi, approximately.

Records available.--March 1946 to September 1959. Monthly discharge only for some perilods,
published In WSP 1308.

Gage.--Chain gage read once daily. Datum of gage is 1,070.74 ft above mean sea level,

atum of 1929 (levels by Stanley Johnson, consulting engineer and instructor at Univer-
sity of North Dakota).

Average discharge.--13 years, 35.5 cfs.
Extremes.--Maximum discharge durm% gear, 331 cfs Apr. 7 (gage helght, 6.97 ft); minimum,
0.5 efs Sept. 18 {gage height, 1.B8 ff).
1946-59: Maximum discharge, 1,410 cfs June 11, 1947 (gage helght, 9.50 ft); no flow
Mar. 28, 1947, Aug. 20-29, 1953.
Remarks.~--Records good except those for perilod of 1ce effect, which are poor.
Revisions (water years).--WSP 1308: 1949(M). WSP 1508: 1947(M).

Rating table, water year 1958-59, except period of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

1.8 0.3 5.0 24
1.9 T 3.5 47
2.0 1.2 4.0 76
2,2 2.9 6.0 207
2.4 5.4 7.0 338
2.6 9.9

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day Oct Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,1 8.2 28 6.0 2.8 3.2 140 32 55 2.7 1.5 3.6
2 1.1 7.9 26 5.2 2.8 3.2 150 33 48 2.8 1.4 2.9
3 1.4 6.0 26 5.2 2.6 5.2 140 32 40 2.4 1.7 2.8
4 2.2 5.8 26 5.2 2.6 3.2 *150 33 34 3.7 1.5 1.9
5 2.7 5.6 26 5.0 2.6 3.2 180 52 31 7.0 1.2 2.2
] 2.7 4.8 26 5.0 2.6 3.2 240 92 25 14 1.0 2.0
7 1.7 5.3| 20 4.8 2.6 3.2 321 19| 23 11 1.0 2.4
8 2.2 5.4 20 4.6 2.6 3.2 *299 116 20 *17 1.2 2.3
9 2.7 5.8 20 4.4 2.6 3.2 279 107 14 50 1.2 1.8
10 3.7 6.0 18 4.2 2.6 3.4 238 83 12 60 1.8 1.4
11 5.1 5.8 16 4.0 2.6 3.4 203 71 12 46 1.7 1.5
12 5.8 6.2 14 4.0 2.8 3.4 172 68 27 30 1.8 .9
13 0 7.4 13 4.0 2.8 3.4 148 59 24 23 2.3 .8
14 9.9 6.2 13 4.0 2.8 3.4 *134 53 20 17 2,3 1.0
15 9.4 5.8 13 3.8 2.8 3.4 123 49 12 16 2.3 .8
1 9.9 5.6 p 3.6 2.8 3.4 114 42 9.2 22 2.2 .7
17 8.4 5.6 11 3.6 2.8 3.4 104 38 8.6 34 2.3 .6
18 7.9 lo 11 3.4 2.8 3.6 93 34 7.9 26 1.6 25
19 7.9 15 10 3.4 2.8 3.6 84 30 7.6 23 1.5 6
20 7.4 30 10 3.4 2.8 3.6 77 30 6.6 18 2.3 o7
21 5.8 80 12 3.2 2.8 3.6 70 *29 5.0 14 4.8 o7
22 5.8 46 13 3.2 2.8 3.6 63 29 4.6 1o 6.6 .7
23 5.4 44 12 3.2 3.0 3.6 57 27 5.1 9.2 7.9 .6
24 5.8/ *42 11 3.0 3.0 4.0 52 26 4.4 7.2 8.6 .6
25 6.6 40 10 3.0 *3.0 4.5 47 25 4.8 5.8 7.0 .8
26 7.0 40 10 3.0 3.0 5.0 44 26 4.4 5.1 6.4 7
27 7.4 38 10 *3.0 3.2 S.0 39 27 4.1 4.1 *6.6 1.0
28 9.9 38 9.0 3.0 3.2 5.0 *37 41 4.0 *3.8 5.6 1.1
29 *10 36 7.5 3.0 - 15 36 47 3.7 5.8 4.8 *1.5
30 8.2 32 *7.0 3.0 140 35 48 3.2 2.7 4.7 1.5
31 [y S—— 6.6 2.8 *160 |- 52 2.5 4.5 |
Total| 183.5 574.4 467.1 120.2 78.0 416.1 3,869 1,550 480.0 493.8 101.1 40.6
Mean| 5.92] 19.1 15.1 3.88 2.79 13.4 129 50.0 16.0 15.9 3.26 1.35
Cfsm| 0,054 0.174 0.137} 0.035 0.025] 0.122 1.17 0.455| 0.145( 0.145! 0.030| 0.012
In. 0.06 0.19] 0.16 0.04 0.03 0.14 1.31 0.52 0.16 0.17 0.03 0.01
Calendar year 1958: Max 120 Min 0.1 Mean 13.0 Cfsm 0,118 In. 1.60
Water year 1958-59: Max 321 Min 0.5 Mean 22.9 Cfsm 0,208 1In, 2.82

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov, 18 to Apr, 6.
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MISSISSIPPI RIVER MAIN STEM
2010. Winnibigoshish Lake near Deer River, Minn.

Location.--Lat 47°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., at dam on Missis-
51ppl River, 1 mile northwest of Little Winnibigoshish Lake and 14 miles northwest of
Town of Deer River.

Drainage arez.--1,442 sq mi.

Records availlable.--April 1884 to September 1959. Monthly contents only for some periods,
publishe 'SP 1308. Published as Winnibigoshish Reservoir near Deer River October
1941 to October 1956.

Gage .--Water-stage recorder. Datum of gage 1s 1,289.47 ft above mean sea level, adjustment
of 1912. Prior to July 8, 1949, staff gage at same site and datum.

Extremes .--Maximum contents during year, 585,030 acre-ft Sept. 9 (gage helght, 10.28 ft);
minimum, 371,680 acre-ft Nov. 17 (gage height, 6.98 ft).
1884-1959: Maximum contents observed, 996,500 acre-ft July 30, 1905 (gage helght,
14.45 ft); minimum observed, 33,680 acre-ft below zero of capacity table Oct., 20, 1931
(gage helght, -0.69 ft).

Remarks .--Reservoir is formed by Winnibigoshish Lake and several other natural lakes
controlled by a concrete and timber dam, completed in 1884; storage began in 1884.
Capaclty between gage height 0.00 ft and gage helght 14.2 ft (maxImum operating stage)
1s 967,930 acre-ft, of which 653,570 acre-ft 1s controlled storage above gage height
6.00 £t (minimum allowable stage’. Contents shown herein are contents above gage height
0.00 ft. Water is used to benefit navigation on Mississippl River below Minneapolis.

Cooperation.--Records furnished by Corps of Englneers in terms of cfs-days and converted
Eo acre-feet by Geological Survey.

Revisions (water years).--WSP 1388: 1905(M).

Month-end gage helght and contents, water year October 1958 to September 1959

Gage helght Contents Ch e 1n contents
Date %feet)* (acre-feet) an%acre—feet)

7.78 419,880 -
7.40 396, 500 -23,380
7.38 395,260 -1,240
7.64 411,270 +16,010
- - -55, 300
Jan, 7.91 427,890 +16, 620
Feb. 8.12 441,640 +13,750
Mar, 8,25 450,180 +8, 540
Apr 8.48 465,260 +15,080
May 8.87 490,860 +25, 600
June 9.28 517,780 +26, 920
July 9.63 540,740 +22,960
Aug. 9.71 545, 990 +5,280
Sept. 9.63 540,740 ~5,250
Water year 1958-59.. b - +120,860

1t Gage height at 12 p.m.
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2015, Mississippl River at Winnlbigoshish Dam, near Deer Rlver, Minn.

Tocation.--Lat 47°25'42", long 94°03'00", in SWL sec.25, T.146 N., R.27 W., at dam 1 mile
morthwest of Little Winnibigoshish Take and 14 miles northwest (corrected) of town
of Deer River.

Drainage area.--1,442 =g mi.

Records availlable.--May 1824 to 3eptember 1855.
published in WoP 1308.

Gage .--Water-stage recorder on headwater and starf gage on tailwater, read twice daily.
Datum of gage is 1,28%.47 £t above mean sea level, adjustment of 1912. FPrior to
July &, 1949, staff headwater gage at same site and datum.

Monthly discharge only for some periods,

Average discharge.--75 years, 504 cf's. unadjusted.

Extremes.--Maximum daily discharge during year, 518 cfs Sept. 23; minimum daily. 32 cfs
Juns 16.

1884-1259;

ceveral years.

Maximum daily discharge, 4,370 cfs Aug. 6, 1905; no flow at times in

Remarks.--Daily discharge is computed on basis of modified welr formula and corrected to
conform with discharge measurements, the head belng determined from readings of head-
water and tallwater gages. Flow completely regulated by Winnlblgoshish Lake (see pre-
ceding page).

measurements and computations of daily discharge furnished

Cooperation.--Thres discharge
discharge measurement made and records reviewed by Geologl-

by Corps of Engineers; one
cal Survey.

Discharge, in -ubic feet per second, water year October 1958 to September 1989

Nov, D=c. Jan., ; Feb, F Mar, Apr. May June July Aug. 3ept.,
277 134 183 207 190 52 47 74 48 2989
279 154 . 183 210 190 52 48 149 44 3le
277 198 184 211 24 Sl 47 145, 44 318
277 205 185 210 49 59 46 148 54 299
298 c04 186 211 51 o1 48 156 55 335
218 205 178 185 o1z 50 B1 47 150 a8 3dd
182 205 178 187 211 51 <€ 47 143 48 381
201 204 180 187 21z 52 44 48 152 47 385
224 205 181 190 213 o 43 681 123 48 389
186 205 181 181 215 2 43 42 54 46 480
11 337 ‘305\ 207 123 191 216 52 52 46 52 45 *452
12 300 186, o8 124 130 218 3 &5 56 52 48 494
13 294 180! 211 186 194 217 S4 55 47 51 45 437
14 298 19[“ 214 187 195 182 53 48 41 51 46 480
15 234 172, 218 188 195 184 35 45 4n 52 45 472
16 238 132 197 184 56 45 39 53 ry 470
17 298 192 197 183 57 44 50 55 47 487
18 90 132 195 183 58 43 52 52 44 4599
19 278 134 00 184 58 LT 5 55 45 132
2 78 194 200 185 52 47 55 o4 45 195
1 278 2035 200 196 200 185 B0 S0 55 58 47 501
22 275 194 203 137 201 184 B0 sl 57 g5 45 492
23 273 201 205 197 202 185 51 2 15 48 46 *518
24 294 194 205 200 20z 125 42 50 44 48 18 458
2 208 2n] ant 185 SE 49 45 45| 50 483
Z6 pelor] 203 185 SZ &0 47 45 137 508
g7 211 205 185 51 £2 51 47 w28 S01
i 213 207 185 55 52 55 47 308 €15
o9 k] - 158 8 60 56 48] 299 S11
0 C15 18¢ 54 44 42 500 307 493
31 217 189 femmme s 0] PR 49 o ] PR,
Total a,soa“ 5,320 5,485 5,445 | 3,088 1,932) 1,553 1,451 2,78%) 13,371
Mean 300 °15 208 194 196 4.4 50.3 8.7 89,1 142
(1) -5aol -20.7 +230 +248 +133 +253 +116 +452 +85.4| -88.3
AdJusted for change in winnitigoshish Lake
Mzan 447 535 317 4665 501 358
Cfsm 0.307 0,232 | ©.2P0| 0,323 0,547 0.248
In. 0.32) 0.27 0.250  0.37]  0.39 5.28
Observed Adjusted
Calendar year 1952 :|Max BA._ Min 33 Mean ©5€ Mean 130 Cfsm 0,125 In, 1.E8
Water year 1Y58-59:|Max 518 Min 32 Mean 173 Mean 340 Cfgm 0.236 In. 3.21
* Discharge measurement made on this day.
t Change in contents, equivalent In 2ubiec feet per second, in Winnikigoshish Lake.
Note.--legative figures of adjusted disrharge and runoff indicate that evapcration and seepage

from reservolir erceeded Inflow,
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2060. Leech lake at Federal Dam, Minn,

Location.--lat 47°12'23", long 94°18!31", in lot 2, seec.14, T.143 N., R.29 W., at head of
Teecn Lake River on Waboose Bay, 5 miles southwest of town of Federal Dam.

Drainage area.--1,163 sq mi.

Records available.--April 1884 to September 1959, Monthly contents only for some periods,
published in WSF 1208. Prloc to October 1956, published as "Leech Lake Reservolr."

Gage.--Water-stage recorder. Datum of gage is 1,293.28 It above mean sea level, ad Justment
of 1912.

Extremes.--Marimum contents during year, 301,400 acre-ft Sept., 10 (gage helght, 2.14 ft);
minimum, 91,040 acre~ft Nov. 7 (gage height, 0.25 ft).
1884-1959: Maximum contents okserved, 734,300 acre-ft June 30, 1916 (gage height,
5.18 ft); minimum observed, 72,830 acre-ft below zero of capacity table Sept. 30,
Nov. 19, 1334, Jan. 9, 1935 (gage height, -1.18 ft).

Remarks.--Reservolr is formed by Ieech Lake and several other natural lakes controlled by
concrete and timber dam; storage began in 1384; original timber structure completed in
1884, replaced by present dam In 1902. Capacity between gage height -0.50 ft, and
gage helght 5.24 ft (maximum operating stage) is 743,330 acre-ft, of which 689,780
acre-ft s controlled storage above gage height 0.00 rt (minimum sllowable stage).
Contents shown herein are contents above gage height -0.50 ft. Water is used to benefit
navigation on Mississippl River below Minneapolls.

Cooperation,--Records furnished by Corps of Engineers in terms of cfs-days and converted to
acre-feet by Geological 3Survey.

Month-end gage height and contents, water year October 1958 to September 1959

Date Gage helght Contents Change in contents
feet)t (acre-feet) acre-Teet)
Sept. .52 109,280 -
Qct. .36 92,110 -17,170
Nov. L4 100,630 +8.570
Dec. .52 109, 280 +3, 600
Calendar year 1958 - - -85,932 T
Jan. €5 123,420 +14, 140
Feb. .88 12€¢,690 +3,270
Mar, .78 135,400 +3,710)
Apr. .90 150, 620 +15,220
May 1.0€ 190,150 +39, 530
June 1.48 217,970 +27,829
July 1.83 26g,220 +44,250
Aug. . 1.55 264, 740 +2,529
Sept.30... .. 1.72 248,300 -18, 440
Water year 1958-59 - - +13¢,020

t+ Gage height at 12 p.m.
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2065. Ieech Lake River at Federal Dam, Minn.

Location.--Lat 47°14'45", long 94°13'12", 1in sec.29, T.1l44 N., R.28 W., on right bank at
:Ia\m on Ieecﬁ Lake River at town of Federal Dam, 2 mlles downstream from natural outlet
of Ieech Lake.

Drainage area.-~1,163 sq mi.

Records avallable,--May 1884 to September 1953. Monthly discharge only for some periods,
published 1n WSP 1308.

Gage.--Water-stage recorder, headwater gage, and staff tallwater ga%e, read twlce dally.
%atum of gages 1s 1,293‘§3 ft above mean sea level, adjustment of 1912. Prior to
July 3, 1948, staff headwater gage at same datum. May 27 to Nov. 30, 1929, staff gage
at slte 600 ft downstream at different datum.

Average discharge.--75 years (1884-1959), 338 cfs, unadjusted.

Extremes.--Maximum daily discharge during year, 543 cfs Sept. 23; minimum daily, 17 cfs

ct. .
1884-1959: Maximum daily discharge, 2,520 cfs June 7, 1957 (result of dam fallure);
no flow at times.

Remarks.--Discharge computed on basis of modified welr formula, the head being obtalned
TOom readin%: on tallwater gage and mean gage height from recording headwater gage.
Flow completely regulated by Leech Lake (see preceding page).

Cooperation,--Computations of dally discharge furnished by Corps of Engineers; three dis-
charge measurements made and records reviewed by Geological Survey.

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day Oct. Nov, Dec, Jan, Feb, Mar, Apr. May June July Aug. Sept.
1 50 105 40 50 53 40 39 38 51 53| 51 317
2 39 104 44 52 53 40 41 37 45 52 52 369
3 42 100 44 52 53 40 44 33 43 52 52 388
4 45 105 46 52 53 33 42 39 44 56 55 350
5 38 110 46 52 55 40 38 35 42 58 54 327
& 41 113 48 S1 55 41 27} 32 41 52| 53 350
7 38 95 47 52 53 41 43 37 42 53 53 360
8 17 102 46 53 53 41 45 39 42 ﬁ' S4 344
9 51 115 46 53 55 42 42 33 45 65 54 401
10 85 94 46 53 56 42 42 28 43 55 54 397
11 59 102 46 54 57 43 38 121 48 52 52 360
12 48 106 47 56 56 44 39 34 48 51 53 347
13 47 63 47 55 56 42 39 30 32 51 51 347
14 110 72 48 48 55 45 36 28 29 52 54 343
15 113 57 47 50 S5 45 40 43 28 53 53 409
1s 116 62 49 57 45 39 40 39 53 54 504
17 116 78 S0 49 57 41 40 38 41 52 53 518
18 112 112 45 49 57 41 43 40 42 53 49 518
19 110 50 46 50 57 40 35 40 45 51 53 514
20 108 62 46 49 54 41 38 37 45 52 52 524
21 113 32 45 49 39 42 38 44 44 51 51 518
22 116 S0 48 51 39 4] 38 47 45 53 49 515
23 107 41 47 49 40 41 36 44 44 53 53 543
24 116 39 47 51 37 41 33 40 39 A9] 53 524
25 113 47 48 52 40 41 48 40 44 51 70 482
26 112 80 S0 52 38 41 37 38 43 50 172 441
27 112 44 S0 52 37 43 35 S2 52 53 232 465
28 *115 44 50 51 38 43 42 34 58 55 332 411
29 112 46 50 *53 - 43 39 51 58 55 *321 404
30 110 41 48 53 42 30 35 51 55 3z4 377
31 110 [~—mmmm - 50 53 [-ememee 46 | e 45)cccmnaan 54 324 -
Total| 2,621| 2,251| 1,458] 1,595/ 1,408 1,297 1,166 1,272] 1,313 1,661] 3,037| 12,667
Mean 84.6 75.0 47.0 51.5 50.3 41.8 38.9 41.0 43.8 53.6 98 422
(+) -279 +144 +140 +230| +58.8 +142 +256 +643 +468 +720]  +41.1 -276
AdJusted for change in contents at Leech Lake
Mean ~194 219 187 282 109 184 295 684 512 774 139 146
Cfsm| -0.167 0.188 0.161 0.242 0.094 0.158 0.254 0.588 0.440 0.666 0.120 0.126
In. -0.19 0.21 0.19 0.28 0.10 0.18 0.28 0.68 0.49 0.77 0.14 0.14
Observed Ad justed
Calendar year 1958: |Max 808 Min 3 Mean 203 Mean 84 Cfsm 0,072 In. 0.99
Water year 1958-59: |Max 543 Min 17 Mean 87.0 Mean 279 Cfsm 0.240 In. 3.27

* Discharge measurement made on this day.

T Change 1n contents, equivalent in cublc feet per second, in Leech Lake.

Note.--Negative figures of adjusted discharge and runoff indicate that evaporation and seepage
from lake esxceeded inflow.
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2105. Pokegama Lake near Grand Rapids, Minn.

Location.--Lat 47°10'00", long 23°33'20", in NWi sec.17, T.54 N., R.25 W., at narrows on
Highway 162, 4 miles south of @Grand Rapids.

Drainage area.--3,25 sq mi,

Records available.--April 1384 to September 1959, Monthly contents only for some periods,
published in WSP 130f. Published as Fokegama Reservoir near Grand Rapids October 1941
to October 1956.

Gage.--Water-stage recorder. Datum of gage is 1,864,823 ft above mean sea level, adjust-
ment of 1212, Prior to May 30, 19449, staff gage at FPooles Arm of Pokegama Lake,
5 miles northwest at same datum.

Extremes.--Maximum contents during year, 74,240 acre-ft July 11 (gage helght, 9.80 ft);
minimum, 45,350 acre-ft Oct. 20 (gage height, 7.96 ft).
1884-1953: Maximum contents, 155,000 acre-ft May &, 1897 (gage helight, 13.50 r't);
minimum observed, 4,580 acre-ft below zero of capacity table Sept. 30, 1924 (gage
height, 4.12 rt).

Remarks ,--Reservolr 1s formed by Pokegama Lake and several other natural lakes controlled
by concrete dam: storage began in 1884; original timber dam completed in 1834, replaced
by present structure in 138%-89, (Capzcity between gage-height 4.50 't and gage height
12,00 £t (maximum operating stage) is 120,750 acre-ft, of which 102,330 acre-ft is con-
frolled storage above gage height 6.00 ft (minimum sllowable stage)}. Conternts shown
herein are contents above gage height 4.50 ft. Water is used to benefit navigation on
Mississippi River below Minneapolis.

Googeration.-—ﬁfcords furnished by Corps or Engineers in terms of cfs-days and converted
0 acre-feet by Geological Survey.

Month-end gage height and contents, water year Octaber 1958 to September 1452

Gage helight Contents Change 1n contente
Tate (feet )t (acre-feet) %acre-feeb)

8.15 48,150 -
7.98 45,830 -2,520
p.22 49,180 +3,560
4,16 446,500 -890
- - -4,480
Jan. 31, certeeancieann T 8.13 47,850 -450
Feb, 28, 8.10 47, 100 -450
Mar. 31. 8.2 50,100 +2, 700
Apr. 30. 8.51 53,530 +3,430
May 31. 9.29 85,700 +12,170
June 30,.. 3.39 87,3 +1,€70
July 31. 9.2 £ -1,870
Aug. 31 a.29 a
Sept.30. 8,37 -3, 310
Water year 1958-S9.......... - - +12,240

t Gage height 12 p.m,
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2110. Misszissippi River at Grand Rapids, Minn.

Location.--Lat 47°13'46", long 93°31148", in SWiNW1 sec.fl, T.55 N., R.24 W., in machine
room of Blandin Paper Mill in Grand Rapids, 4u0 ft downstream from bridge on State
Highway 163, £.5 miles upstream from Prazirie River, and at mile 1,182 upstream from
Ohio River.

Draing'c_ orea.--3,370 sq mi, approximately.

Records available.--Octobsr 1€83 to Jeptember 1959. Monthly discharge only for some
pegiods, piblished in WSP 1208. Published as "at Pokegama Dam, near Grand Rapids"
1942-44,

Gage.--Water-stage recorder, Datum of gage is 1,242.00 ft above mean sea lsvel, adjust-
Ment of 1912, Frior to Feb. 17, 1945, staff gages operated by Corps of Engineers at
Pohegama Dam 3% miles upstream at datum 22,59 ft higher. Feb., 17, 1945, to Sept. 8,
1948, water-stage recorder at site 300 £t upstream, within 0.10 £t of present datum.
Sept. 9, 1048, to Jan. £, 1949, staff gage at site 100 rt downstream at present datum.
Jayg. 7, 1849, to Jan. 18, 1951, tape float and inside staff gages at present site and
datum.

Average discharge.--7¢ years, 1,112 cfs.

Extremes.--Maximum discharge during year, 1,240 cfs July 11, computation of peak flow
hrough FPokegame Dam (furnished by Corps of Engineers); minimum daily, 144 cfs Apr. 24,
1883-1959: Maximum discharge, 12,500 cfs Sept. 3, 1948 (gage height, 15.2 ft, from
Floodmark), czusged by dam failure at gage, from rating ecurve extended above 4,500 cofs
by logarithmic plotting; maximum daily, 5,250 efs Sept. 5, 8, 1905; no rlow at times
in seversl y=sars.

Rewmarks.--Records fair. Flow completely regulated by Pokegama Lake (see preceding page).
Backwater from Prairie River occurs at times in most years.

Cooperation,--Records rurnished by Corps of Englineers. 1883-1944, 1959,

Discharge=, in cuble fest per secund, uater year October 1958 to September 1559

Day | Oct. Nov. I Dec, Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 41e 302 518 305 291 291 542 159 579 423 187 £08
2 416 302 316 308 291 297 248 *159 €18 427 187 CEH
3 118 299 318 211 291 299 357 163 863 427 196 845
4 410 299 324 Il 291 299 362 183 658 438 225 846
5 104 305 322 308 289 299 368 204 €49 454 223 852
5 401 302 318 208 289 302 368 251 637 412 22 864
7 396 302 313 205 286 305 377 251 616 412 22 934
8 39¢ 311 311 305 285 305 360 272 s7¢ 530 225 997
5 398 311 308 205 289 305 272 2g¢ 52 1,020 223| 1,090
10 401 211 305 302 289 311 272 302 533| 1,340 218| 1,260
11 392 316 z02 302 286 308 *272 340 556 1,500 218| 1,520
12 392 313 299 299 286 308 272 401 556, 1,820 218| T,480
13 292 313 297 299 28€ z11 272 377 s56] 1,800 216| 1,450
11 387 313 294 299 283 311 2€9 397 565 1,760 21F] 1,420
1s 439 308 291 299 28€ 11 255 458 551 1,720 214| 1,370
.
16 431 316 291 299 286 308 208 416 467] 1,6£0 211 1,350
17 425 326 294 297 28€ 299 210 439 376 1,510 214| 1,320
18 299 352 297 294 286 299 318 430 378| 1,400 175 1,290
19 305 359 299 294 283 299 216 389 232( 1,090 375 1,280
20 205 265 *299 254 283 302 218 392 23 984 179 1,250
2 305 3e8 299 291 283 299 206 400 232 553 211| 1,280
22 302 271 299 291 283 294 148 410 232 557 209| 1,280
23 299 334 299 291 283 294 146 481 23 548 211} 1,280
24 2961  *334 293 291 283 +294 144 542 199 538 *204| 1,260
25 296 336 299 *291 281 259 153 *508 206 533 246| 1,250
26 *302 342 299 289 283 302 148 557 210 533 328| 1,260
27 305 326 302 289 283 305 150 575 276 528 474 1,250
28 305 326 302 289 289 *313 157 599 374 520 467| 1,230
29 305 324 302 289 - 316 151 594 512 510 463{ 1,200
%0 305 322 302 291 |-mo - 322 155 581 594 393 474! 1,200
31 302| ... 305 291 |-eamann 334 | ... 561 ... *335 497\ ..
Total| 11,143/ 9,718 9,423 9,237 8,011| 9,441 7,404f 12,187 13,591| 26,873 7,956 35,219
Mean 359 324 304 298 286 305 247 393 453 867 257| 1,174
Cfsm - - - - - - - - - = - -
In. - - - - - - - - - - - -
Calendar year 1958: Max 2,080 Min 58 Mean 685 Cfsm 0.203 In. 2.76
Water yeai" 1958~-59: Max 1,820 Min 144 Mean 439 Cfsm 0.130 In. 1.77

* Discharge measurement made on thils day.
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2170, Swan River near Warba, Minn.

Location.--Iat 47°06140", long 93°15'50", in SE# sec.33, T.54 N., JR.23 W., on left bank
upstream from highway bridge, 1% miles south of Warba, 3% miles northwest of Swan
River, and 22 miles upstream from mouth.

Drainage area.--254 sq mi.
Records_available.--October 1953 to September 1959,

Gage .--Water-stage recorder. Datum of gage 1s 1,259.80 ft above mean sea level (Minnesota
State Highway Department bench mark).

Average discharge.--6 years, 131 cfs.

Extremeg.--Maximum discharge during year, 559 cfs May 20 (gage height, 7.30 ft); minimum
daily, 35 cfs Jan. 24 to Feb, 12; minimum gage height, 2.11 ft Aug.
1953-59: Maximum discharge, 1,000 cfs Apr, 13, 1954 {eage helight, 9.00 £t); maximum
gage height, 9.02 ft Apr, 13, {954 (backwater from ice); minimum discharge, 34 cfs
Aug. 29, 30, 1956; minimum gage height, 2,05 ft Aug. 30, 1956.
E‘(l}oocé in May 1950 reached a stage of about 11.5 ft, from information by local
residents.

Remarks.--Records good except those for periods of ice effect, which are fair,

Rating table, water year 1958-59, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1 to Nov. 22, Apr. 10-27, Sept. 12-30)

2.0 33 o) 95
2.1 38 4.0 172
2.3 48 6.0 374
2.6 67 8.0 698

Day Oct. Nov. Dec, l Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 75 58 g 42 35 40| 82 98 529 140 *64. 101
2 67 58 64 42 35| 40 89 95| 521 132 59 124
3 77 S8 62 41 35 40 97 *104 474 129 57 141
4 78 56 61 41 35 40 103 190 410 127 55 161
5 68 S§| 59 41 35 40 110 290 363 136 52 186
& 65 64 58 40 35 41 114 333 319 133 51 206
7 66 80 57 40 35 41 120 320 285 129 49 248
8 64 63 56 40 35 41 125 290 251 165 48 241
9 66 12 58 39 35 42 123 272 218 262 47 201
10 82 71 55, 39 35 42 121 288 195 280 14 175
11 92 66 54 39 35 43 *117 331 197 254 4z 151
12 8 64 83 39 35 43 115 345 220 236 41 127
13 85 61 83 38 36 44 114 324 194 230 42 115
14 84 80 52 38 36 45 112 293 167 221 43 105
15 82 59 51 38, 36 45 117 278 153 206 42 986
16 80 63 50 38 36 46 114 258 142 189 42 892
17 76 83, 49 38 37 47 112 242 132 177 42 82
18 72 181 48 37 37 48 123 244 127 166 42 76
13 63 1398 48 37 37 48 130 490 124 150 40 73
20 68 173 47 36 37 49 126 556 122 137 40 78
21 68 153 *47 36 38 81 121 536 108 130 39 100
22 66 143 46 36 38 52 116 507 103 123 40 107
23 64 128 46 36 38 83 114 477 98 124 40 105
24 61 *114 45 *35 38 *54 111 452 96 118 *40 103
25 61 100 45 35| 39 56 116 *430 97 106 52 929
26 *52| 90 45 35 39 58 117 415 96 101 70 108
27 66| 83 44 35 *39 60 112 425 134 98 73 124
28 66 75| 44 B4 110 421 194 91 72 116
29 64 71 43 87 105 403 175 83 70 106
30 62 68| 43 72 102 385 *148 76 84 99
31 60} -—-=-~- 42 A S— Y-y | S 70 200 |- meme
Totall 2,205/ 2,632 1,589 1,171} 1,021 1,529 3,388| 10,558| 6,392| 4,718| 1,622{ 3,843
Mean 71.1 87.7 51.3 37.8 36.5 48.3 113 341 213 152 52,3 128
Cfsm 0.280] 0.345| 0.202 0.149 0.144 0.194 0.445 1.34 0.839 0.598 0.208 0.504
In. 0.32 0.39 0.23| 0.17 0,15 0.22 0.50 1.55 0.94 0.69 0.24 0.56
Calendar year 1958: Max 384 Min 38 Mean 83.5 Cfsm 0.329 In. 4.47
Water year 1958-59: Max 556 Min 35 Mean 111 cfsm 0,437 In. 5,96

* Discharge measurement made on this day.

Note.--Stage-discharge relatlon affected by ice Nov. 23 to Apr. 9 {nc gage-height record Nov, 26
to Dec. 20, Jan. 12- 23, Feb, 3-22, Mar. 4-20, 26-28; discharge estimated on basis of weather records
and records for station near Toivola .
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2185. Sandy Lake at Libby, Minn,

Location.--Lat 46°46'40", long 93°19'20", in sec.36, T.50 N., R.24 W., at Libby, 1 mile up-
stream from dam on Sandy River, 2 miles upstream from mouth, and 14 miles north of
McGregor,

Drainage area.--421 sq mi.

Records avallable.--July to December 1893, October to December 1894, July 1895 to September
1959. MNonthly contents only for some periods, published in WSP 1308,  Published as
Sandy Lake Reservoir at Libby October 1941 to October 1956,

Gage .--Water-stage rscorder. Datum of gage is 1,207.71 ft above mean sea level, adjust-
ment of 1912. Prior to Sept. 23, 1949, float gage at same site and datum.

Extremes.--Maximum contents during year, 61,500 acre-ft June 3 (gage height, 9.93 ft); min~
imum, 37,110 acre-ft Mar. 25 (gage helght, 7.26 ft).
1895~1959: Maximum contents, 167,2%0 acre~ft May 19, 1950 (gage height, 17.51 ft);
gig%m%m)observed, 5,950 acre-ft below zero of capacity table Jan. 20, 1921 (gage height,
. ).

Remarks .--Reservoir is formed by Sandy, Flowage, Snake, and Aitkin Lakes controlled by
concrete dam. Storage began 1n 1893; original timber crib dam completed in 1895, re-
placed by present structure in 1911. Capaclty between gage height 1.72 ft and gage
helght 11.0 ft {(maximum operating stage) is 72,500 acre-ft, of which 37,540 acre-ft is
controlled storage above gage height 7,0 ft (minimum allowable stage). Contents shown
herein are contents above gage helght 1.72 ft. Water is used to beneflt navigation on
Mississippl River below Minneapolis.

Cogperation.--Records furnished by Corps of Engineers in terms of cfs-days and converted
to acre-feet by Geological Survey.

Month-end gage height and contents, water year October 1958 to September 1959

Gage height Contents Ch e 1n contents

bate %feet)T (acre-feet) an%acre-fee\:)

Sept.30. 7.91 42,650 -
Oct. 31 8.43 47,260 +4,610
Nov. 30, 9.47 56,980 +9,720
Dec. 31. 9.71 59,330 +2,350
Calendar year 1958......... - - +19,950
Jan., 3li.iciienasens 9.16 54,030 -5,300
Feb. 28.. 8.14 44,670 -9,360
Mar. 31... 7.47 38,870 -5,800
Apr. 30..... . 8.24 15,560 +6,690
May 3li.cceienes . 9.54 57,660 +12,100
June 30... 9.29 55,260 -2,400
July 31... 8.97 52,220 -3,040
Aug, 31.,... . .. 9.09 53,360 +1,140
) 2 < o seararanen 9.22 54,600 +1,240
Water year 1958-59.......... wrecstantavananroses - - +11,950

T Gage helght at 12 p.m.
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2190. Sandy River at Sandy Lake Dam, at Libby, Minn.

Locatlon.--Lat 46°47'18", long 93°19'06", 1in sec.25, T.50 N., R.24 W., at dam at outlet
of Sandy Lake, a quarter of a mile north of Libby, and 1.4 miles above mouth.

Drainage area.--421 sq mi,

Records avallable,--July 1893 to March 1894, July 1894, November 1894 to March 1895,
Ugus’ 0 September 1959, Monthly discharge only for some periods, published in
WSP 1308. Published as "below Sandy Zake Reservoir" 1893-1916.

Gage.--Water-stage recorders on headwater and tailwater., Datum of gages is 1,207.71 ft
above mean sea level, adjustment of 1912, Prior to June 20, 1949, staff gages at same
site and datum.

Average discharge,--64 years (1895-1959), 203 cfs, unadjusted.

Extremes.--Maximum daily discharge during year, 1,965 cfs June 8; no flow Oct.1 to Jen. 12.
93-1959: Maximum daily discharge, 3,738 cfs July 12, 1897; no flow at times.

Remarks.--Discharge computed on basis of head over dam using modified weir formula, head
elng obtained from headwater and tailwater recorder records. Flow completely regulated
by Sandy Lake (see preceding page).

Cooperation.--One discharge measurement and computations of dally discharge furnished b{
(E,orps of

Engineers; one discharge measurement made and records reviewed by Geologica
Survey.

Discharge, in cubic feet per second, water year October 1858 to September 1959

Day | Oct, Nov, Dec. Jan, Feb, Mar, Apr, May June July Aug, Sept.
1 0 185 170 1.5 1.5 997 555 1.5 60
2 [9) 180 170 1.5 1.5|1,200 390 1.5 60
3 o] 180 170 1.5 *1.511,509 400 1.5 55
4 o 180 170 1.5 1.5{1,770 400 1.5 55
5 [¢] 180 170 1.5 1.5|1,820 246 1.5 55
6 [} 180 170 1.5 1.5|1,825 249 1.5 50
7 (o] 180 170 1.5 1.5/1,825 250 1.5 50
8 (o} 180 170 1.5 1.5)1,965 303 1.5 50
9 0 180 170 1.5 1.5 611 405 1.5 50
10 o 180 185 1.5 1.5 745 478 1.5 50
11 o 180 165 1.5 1.5] 380 545 1.5 50
12 [o] 180 165 1.5 1.5 380 520 1.5 50
13 19 180 165 1.5 100 234 500 1.5 45
14 127 180) 165 1.5} 165 234 485 1.5 45
15 215 180 165 1.5 200 234 403 1.5 45
16 215 180 165 1.5 240 234 193 1.5 45
17 210 180 165 1.5| 225 234 182 1.5 45
18 213 180 165 1.5 240 126 1.5 1.5 45
19 210 180 165 1.5 245 1.5 24 1.5 45
20 215 180 165 1.5 230 1.5 71 1.5 45
21 209 180| 165 1.5 240 1,5] 194 1.5 45
22 212 175 165 1.5 240 1.5 228 1.5 45
23 205 175 160 1.5 265 1,5 348 1.5 50
24 180 175 160 1.5 265 1.5 243 1.5 50
25 180 175| 160 1.5/ 270 1.5| 246 1.5 50
26 218 173 1.5 1.5 345 19 249 60 57
27 178 172 1.5 1.5 500 445 249 55 82
28 *185 170 1.5 1.5 485 620 162 60 8z
29 185 - 1.5 1.5 410 945 .5 60 82
30 185 1.5 1.5 175 790 1.5 60 84
31 F el 185, - 1.5 255  |em--memm 1.5 60  Jeommeeee
Total| o] O [0} 3,546 5,000(4,164.0 45,0|5,113.0(19,152.5 (8,524.0 392.5| 1,622
Mean [o] 0 o] 114 179 134 1.50 S 638 275 12.7 54.1
+) +74.9 +163] +38.2 -86.2 -168 -94.3 +112 +197| -40.3 -49.5| +18.5( +20.8
AdJusted for change in contents in Sandy Lake
Mean 74. 9] 163 38.2 27.8 11.0 398.7 114 362 598 226 31.2 74,9
Cfsm 0,178 0.387 0.091 0.086 0.C26 0.094 0.271 0.860 1.42 0.537 0.074 0.178
In, Q.21 0.43 0.10 0.08 0,03 0.11 0,30 0,99 1.58 0.62 0.08 0.20
Observed AdJjusted
Calendar year 1958:|Max 1,325 Min O Mean 91.3 |Mean 119 Cfsm 0,283 In. 3.82
Water year 1958-59:|Max 1,965 Min © Mean 130 Mean 146 Cfsm C.347 In. 4.74

* Discharge measurement made on this day.
+ Change in contents, equivalent in cubic feet per second, in Sandy Lake.
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2205. Mississippl River below Sandy River, near Libby, Mimn.

Location.--Lat 46°47', long 93°20', 1n sec.25, T.50 N., R.24 W., on right bank 600 ft
Jownstream from Sandy Rlver and three-quarters of a mlle northwest of Libby.

Dralnage area.--5,060 sq mi, approximately.

Records avallable.--April 1930 to September 1959.

Gage .--Water-stage recorder. Datum of gage 1s 1,204,55 £t above mean sea level, adjust-
ment of 1912, Prior to July 28, 1931, staff gage at site 600 ft upstream at datum
3.16 ft higher.

Average discharge.--29 years, 1,857 cfs.
Extremes.--Maximum discharge during year, 4,660 cfs June 2 {gage height, 10.27 ft); mini-

mum, 378 cfs Aug. 25 {gage height, 2.20 ft)

1930-59:

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

Maximum discharge, 1
mum, 83 cfs Nov, 16, 1936 (gage height, 1.44 ft)

regulated by powerplants and Winnibigoshish, Leech, Pokegama, and Sandy Lakes

(see p. 139).

Rating tables, water year 1958-59, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Flow

6,000 cfs May 17, 1950 (gage height, 20,02 ft); mini-

Oct. 1 to Mar. 25 Mar. 26 to Sept. 30
2.4 422 4.0 1,210 2.2 378 4.0 1,240
2.7 544 6.0 2,270 2.5 501 7.0 2,830
3.0 690 3.0 738 11.0 5,100
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 721 600 €00 440 670 650 833 596 4,390 2,040 928 833
2 752 595 600 430 670 640 888 605 4,610 1,780 803 1,010
3 752 549 600 420 660 630 958 *644 4,630 1,610 703 1,150
4 758 522 590 415 640 620 1,050 818 4,510 1,570 877 1,390
5 752 540 560 240 620 620 1,030 1,090 4,370 1,500 *488 1,650
6 732 562 540 460 650 640 1,080 1,380 4,250 1,500 550 1,910
7 645 595 520 460 680 660 1,060 1,470 4,070 1,480
8 600 650 500 465 680 670 1,030 1,410 3,680 1,540
9 655 680 480 465 870 650 958 1,410 2,980 1,550
10 716 610 470 470 660 640 933 1,510 2,460 1,950
11 784 540 470 465 650 620 8781 1,720 2,060 2,480
12 934 562 470 460 670 640 828 1,870 1,940 2,770
13 1,080 620 460 450 700 660 *813 1,980 1,870 3,000
14 908 630 450 570 700 670 803 2,080 1,920 3,130
15 737 630 445 €660 680 680 808 2,110 1,900 3,070
16 670 630 440 670 670 700 808 2,230 1,850 2,930
17 685 685 445 660 660 670 813 2,400 1,800 2,840
18 830 836 450 670 650 €660 808 2,130 1,600 2,720
19 929 1,050 460 680 650 660 803 2,080 1,420 2,730
20 820 1,180 460 670 640 700 788 2,510 1,340 2,610
21 590 1,240 *458 660 660 720 718 2,630 1,220 2,430
22 504 1,200 460 650 660 720 654 2,680 1,100 2,120
23 496 1,130 460 660 660 710 728 2,720 1,030 1,890
24 480 1,020 460 670 650 *698 708 2,680 1,030 1,680
25 480 830 450 670 620 670 703 | *2,620 1,010 1,580
26 476 680 430 650 630 1,120} 1,540
27 *484 650 425 630 650 1,690 1,530
28 488 630 430 *604 *661 2,290 1,350
29 476 610 430 640 - 2,230 1,120
30 500 605 440 660 |-- - *2,100( 1,030
31 562 |- mmmmm 440 670 |--— - -] A 993
Total| 20,956] 21,831 14,893 17,584( 18,461 72,470 | 62,063 { 17,517
Mean| 67 728 480 567 658 2,416 2,002 58!
Cfsm| 0.134| 0,144 0.095¢ 0.112 0.130 0.477 0.396
In. 0.15 0.16 0.11 0.13 0.14 0.16 0,18 0.47 0.53 0.46
Calendar year 1958: Max 2,440 Min 390 Mean 1,114 Cfsm 0.220 In. 2.98
Water year 1958-~59: Max 4,630 Min 388 Mean 1,134 Cfsm 0,224 1In. 3.05

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 25 to Mar. 25 (no gage-height record Dec. 6-11)
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2275. Mississippl River at Aitkin, Minn.

Location.--Lat 46°32!26", long 93°42!'26", in W} sec.24, T.47 N., R.27 W,, on upstream side
of highway bridge at north edge of Aitkin, i mile downstream from Mud River and at
mile 1,055.9 upstream from Ohio River,

Drainsge area.--6,140 sq mi, approximately.

Records avallable.--March 1945 to September 1959.

Gage.--Wire-welght gage read once or twice dally. Datum of gage 1s 1,185.41 ft above mean
sea level, datum of 1929 (levels by Corps of Engilneers). Mar. 1, 1945, to July 12,
1954, staff gage and July 13, 1954, to June 23, 1955, chaln gage, at same slte and datum.

Average discharge.--14 years, 2,943 cfs.

Extremes.--Maximum discharge during year, 7,180 cfs June 3 (gage height, 8.90 ft, from
graph based on gage readings); minimum dally, 558 cfs Jan, 4; minimum gage height,
-1.11 ft Aug. 25.
1945-59: Maximum discharge observed, 20,000 cfs May 20, 1950 (gage height, 19.49 ft);
minimum daily, 236 cfs Oct. 6, 1948.

Remarks.--Records good except those for pericds of 1ce effect or shifting control, which
are fair., Slight regulation by powerplants and Winnibigoshish, Leech, Pokegama, and
Sandy Lakes (see p. 139, 142, 143,146 ). Water dlverted at medium and high stages into
Aitkin diversion channel 6% miles above station, bypasses station, and returns to river
154 miles bilow station. 5iversion began Apr. 2, 1955. Records include flow in diver-
sion channel.

Cooperatlon.--Gage-height record furnished by Corps of Engineers.

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,020 646 882 570 742 730 960 864} 6,780 2,930 1,180 994
2 934 649 880 565 750 7457 1,030 857} *7,080| 2,640| 1,090| 1,040
3 922 753 878 560 780 745 1,080 882 *7,080 2,330 1,050 1,030
4 910 815 885 558 742 745 1,150{ *1,000 7,000 2,120 969 1,060
5 914 875 840 560 730 740| 1,250| 1,210| 6,920| 1,990 857| 1,450
6 922 693 805 570 715 740 1,300 1,580 6,770 1,830 741 1,700
7 966 708 775 590 710 745 1,350 1,640 6,500 1,870 696 1,730
8 938 725 745 800 700 758 1,360 2,130 6,220 2,040 696 1,990
9 860 722 725 610 695 755 1,410 2,220 5,660( 2,180 706| 1,940
10 875 833 700 610 690 760| T1,340| 2,370| 4,840| 2,210 724| 1,940
11 890 841 680 618 890 758 1,280 2,420 4,040 2,400 728 1,970
2 910 848 662 620 680 750 1,180 2,750 3,420 2,760 682 1,980
13 1,000 828 650 620 870 758| %1,120( 2,710{ 3,020{ 3,090 703 | 2,130
14 998 841 640 618 870 760 1,080 2,760 2,730 3,320 661 2,310
15 1,140 871 830 610 875 745 1,040 2,810 2,580 3,420 658 2,320
18 1,040 883 630 605 680 745 1,030 2,860 2,390 3,380 678 2,300
17 1,020 863 635 605 €70 758 1,040 2,300 2,150 3,200 847 2,310
18 856 950 625 610 670 780 1,030 3,020 2,180 3,050 847 2,290
19 946 1,050 625 *891 865 765 1,040 2,880 2,060 2,870 658 2,280
20 1,030 1,300 618 760 660 775 1,040 2,730 1,880 2,820 647 2,260
21 1,030| 1,580 612 800 840 780| 1,040 3,040| 1,750| 2,740 608 | 2,250
22 860 1,720 *612 785 *654 790 966 3,120 1,640 2,580 591 2,220
23 728 1,680 612 770 655 *792 92 3,240 1,520| 2,350 588 | 2,240
24 676| *1,620 612 760 655 800 923 3,450 1,430 2,080 578 2,190
25 680| 1,380 605 760 660 810 924| 3,490| 1,390| 1,900 568| 2,180
26 683| 1,240 585 820 927 3,480 1,390| 1,750 568 2,070
27 #8638 1,100 565 845 934| 3,840| 1,880 1,680 s82| 1,990
28 633 980 570 845 927| 3,960| 2,340| 1,670 654 2,020
29 636 920 570 860 213 3,970 *3,140 1,610 *724 2,050
30 646 890 575 880 857| 4,430| 3,180| *1,360 815 | 2,010
31 640[- - -~~~ 575 740|--- 920}------ 5,380 [------- | 1,240 959 |--omaee
Total| 26,933 29,814 20,983 20,525| 19,301 24,166 32,428| 83,953(110,760| 73,410 | 22,653 | 58,244
Mean 869 994 877 662 689 780 1,081 2,708 3,692 2,368 751 1,941
Cfsm{ 0.142{ 0,162 0,110 0©0.108{ 0.112( 0,127\ 0,176 0.441| 0.601| 0.386| 0.119| 0.316
In. 0,18 0.18] 0,13 0.12 0.12 0.15 0.20 0.51 0.87 0.44 0.14 0.35
Calendar year 1958: Max 3,080 Min 472 Mean 1,329 Cfsm 0.216 In. 2.94
Water year 1958-59: Max 7,080 Min 558 Mean 1,433 cfsm 0,233 In. 3.17

* Discharge measurement made on this day.
Note.--8tage-discharge relation affected by ice Nov. 26 to Apr. 10. Shifting-control method used
June 28 to July 4, July 9-24,

578807 O - 61 ~ 11
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2305, Pine River Reservolr at Cross Lake, Minn.

Location.--Lat 46°40'12", long 94°06'48", in sec.2l, T.137 N., R.27 W., at dam on Pine
ver, at outlet of Cross Lake at village of Cross Lake.

Drainage area.--562 sq mi.

Records avallable.--March 1886 to September 1959. Monthly contents only for some periods,
published In WSP 1308,

Gage .--Water-stage recorder, Datum of gage 1s 1,216.32 ft above mean sea level, datum of
9(219d(1eve1s by Corps of Engineers). Prior to May 3, 1949, staff gage at same site
and datum, ’

Extremes.--Maximum contents during year, 105,400 acre-ft July 14 (gage helght, 13.52 ft);
winimum, 74,190 acre-ft Jan, 19 (gage helght, 11.19 ft).
1886~1959: Maximum contents observed, 173,600 acre~f't July 10, 1916 (gage height,
18.24 ft); minimum observed, 1,310 acre-ft below zero of capaclty table Aug. 20, 1918
(gage height, 1.35 ft).

Remarks.--Reservolr is formed by Trout, Whitefish, Rush, and Cross Lakes and several
other natural lakes controlled by timber crib dams; storage began in 1886; dam com=-
pleted in 1886. Capacity between gage height 2.35 ft and gage height 18.5 ft (maxi-
mum operating stage) is 177,520 acre-ft, of which 131,310 acre-ft 1s controlled stor-
age above gage height 9.0 ft (minimum allowable stage5. contents shown herein are
contents above gage helght 2.35 ft. Water is used fo beneflt navigation on Missis-
sippi River below Minneapolis,

Cooperation.--Records furnished by Corps of Englneers in terms of cfs-days and converted
go acre-feet by Geologlcal Survey.

Month-end gage height and contents, water year October 1958 to September 1959

Gage helght Contents Change in contents
Date %feet)? (acre-reet) %acre-feet)
B LT L T rerrresenaen 12.04 85, 400 -

oct. 31 81,430 -3,970
83,280 +1, 850
77,070 -6,210
- ~7,010

______ b e e e e e - e - -
74,190 -2,880
75,370 +1,180
78,250 +2,880
82,480 +4,230
101,740 +19,260
100,920 -820
98,070 -2,850
97,380 -690
92,650 -4,730
Water year 1958-59.....0.0tteeennrnnnennriocnencnns - - +7,250

t+ Gage height at 12 p,m,
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2310. Pine River at Cross Lake Dam, at Cross Lake, Minn.

Location.--Lat 46°40'12", long 94°06'48", at dam at outlet of Cross Lake at village of
Cross Lake.

Drainage area.~-562 sq mi.

Records available.--April 1886 to September 1959. Monthly discharge only for some
periods, published in WSP 1308. Published as "below Pine River Reservoir" 1895-1916,
1929, and as "at Pine River Dam, at Cross Lake" 1941-56.

Gage.--Water-stage recorder, headwater gage, and tape float tallwater gage, read twice
aily. Datum of gages is 1,216.32 ft above mean sea level, datum of 1929. Mar. 26,
1886, to May 31, 1929, staff gages on headwater and tallwater at same sites and datum.
June 1 to Nov. 30, 1929, starf gage in tallwater at datum 1.60 ft lower, Dec. 1, 1929,
to May 2, 1949, staff gage on headwater and Dec. 1, 1929, to August 1949, staff gage on
tallwater at present sites and datum.

Average discharge.--73 years, 208 cfs, unadjusted.

Extremes.--Maximum daily discharge during year, 405 cfs June 5-14; minimum dally, 40 cfs
pr. 7 to May 24.
1886-1959: Maximum daily discharge, 2,246 cfs in June 1896 (does not Include flow
bypassing dam through crevasse); no flow at times.

Remarks .--Discharge computed principally on basis of modified weir formula, the head
belng obtained from twice-daily readings on tailwater gage and from headwater recorder.
Flow completely regulated by Pine River Reservoir {see preceding page).

Cooperation.--Dally discharge furnished by Corps of Engineers; two discharge measurements
made and records reveiwed by Geological Survey.

Discharge, in cubic feet per second, water year October 1958 to September 1958

Day Oct. Nov., Dec, Jan. Feb. Mar, Apr, May June July Aug. Sept.
1 100 100 95 220 60 60 60 40 220 65 85 205
2 100 100 95 220 60 60 60 40 280 65 80 205
3 100 100 95 220 60 80 60 40 280 60 80 200
4 100 100 95 220 60 80 60 40 327 60 80 200
5 95 loo 95 220 60 80 60 40 405 *60 80 200
6 95 100 95 220 60 60 55 40 405 60 80 200
7 95 1loo 95 220 80 60 40 40 405 85 80 200
8 a5 loo 95 220 80 80 40 40 405 127 80 200
9 95 100 95 220 60 80 40 10 405 250 80 200
1o 95 100 143 220 80 60 40 40 405 250 80 200
11 95 100 230 220 80 60 40 40 405 250 73 195
12 95 100 230 207 80 60 40 40 405 250 80 185
13 95 100 230 120 60 60 40 40 405 250 60 195
14 95 100 230 120 60 60 40 40 405 300 80 195
15 95 100 230 120 80 80 40 40 3865 385 80 195
16 95 1loo 230 120 80 60 40 40 285 385 60 152
17 85 100 230 120 80 60 40 40 285 385 80 8o
18 95 100 230 120 60 60 40 40 285 385 80 80
19 95 95 230 1lo 80 80 40 40 250 385 80 80
20 95 95 230 60 80 60 40 40 180 385 80 80
21 95 95 230 60 60 60 40 40 180 385 60 80
44 95 95 230 60 80 60 40 40 180 374 60 80
23 95 95 230 60 60 60 40 40 143 250 80 80
24 95 95 230 60 80 80 40 40 70 250 80 80
25 95 95 230 80 60 60 40 45 70 250 80 80
26 95 95 230 60 40 100 70 250 lo8 80
27 95 95 220 80 40 100 70 227 205 80
28 95 95 220 60 40 100 70 140 205 80
29 95 95 22 60 40 100 70 140 205 80
30 95 95 20 60 40 100 85 119 205 80
31 95 |- 220 60 | 100 f--cmmee 85 205 [_ o
Total|{ 2,965 2,940 5,778 1,880 1,315 1,605 7,795 6,892 2,851 4,257
Mean 95.6 98.0 186 60.0 43.8 51.8 260 222 9z2.0 142
(1) -64.6| +31.1 -lol +46.8 +71.1 +313 -13.8 ~46.4 -11.1 -79.5
Adjusted for change in contents at Pine River Reservolr
Mean 31.0 129 85.0 88.2 8l.2 107 115 365 246 178 80.9 62.5
Cfsm 0.055 0.230| 0.151 0.157 0,144 0.190 0.205| 0.649 0.438 0.313 0.144 0,111
In, 0.06 0.26 0.17 0.18 0.15 0.22 0.23 0.75 0.48 0,36 0.17 0.12
Observed Adjusted
Calendar year 1958:|Max 280 Min S5 Mean 110 Mean 100 Cfsm 0.178 1In. 2.42
Water year 1958-59:|Max 405 Min 40 Mean 121 Mean 131 Cfsm 0.233 In. 3.18

* Discharge measurement made on this day.
t+ Change in contents, equivalent in cubic feet per second, in Pine River Reservoir.
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2315. Pelican Lake near Pequot Lakes, Minn.

Location (revised).--Lat 46°37', long 94°11', in NELNEL sec.10, T.136 N., R.28 W., on down-
stream side of right abutment of dam and bridge on channel between Long and Pellcan
Lakes, 0.5 mile upstream from Pelican Lake and 6 miles east of town of Pequot Lakes.

Records available.--April 1938 to September 1959 (fragmentary). Prior to October 1956,
published as Pelican Lake diversion near Pequot Lakes.

Gage.--Staff gage read about three times weekly during open-water period. Datum of gage

s 1,203.69 ft above mean sea level, datum of 1929 (levels by Minnesota Department of
Conservation).

Extremes.--Maximum gage height observed during year, 2.70 ft July 1, 4, 6; minimum observed,
2.18 ft Oct. 20, 23. 25.

1938-59; Maximum gage height observed, 4.72 ft May 23, 25, 27, 1950; minimum ob-
served, 1,36 ft May 2, 1938,

Remarks.--Crest of stoplogs on dam is normally fixed at elevation 1,207.,19 ft, but may be

Towered to 1,203.69 ft (elevation of sill and apron) by removal of stoplogs.

Gage height, in feet, October 1958 to September 1959

0Ct. 25.eseaassacarsas 2.18 Apr. 29....c00000000ss 2,30 JULY 30sceaseroances: 2,48
Nov. 29.. . 2,30 May 30. . 2.42 Aug. 31. e 2,44
APr. 4.iiciiieenees.. 2,32 June 29...iveveenenses 2.60 Sept.28......00000s.. 2.38

Note.--Gage readings other than those shown above are avallable.

RABBIT RIVER BASIN

2415. Rabbit River near Crosby, Minn.

Location.--Lat 46°30755", long 93°57'35", in NEf sec.35, T.47 N., R.29 W., on right bank a
third of a mile downstream from Clinker Lake control dam and 2 miles north of Crosby.

Drainage area.--8.38 sq mi.

Records_avallable.--August 1945 to September 1959.

Gage‘-g ageiéigage recorder. Datum of gage 1s 1,190.00 ft above mean sea level, adjust-
ment o .

Average discharge.--14 years, 6.40 cfs.
Extremes . --Max imum discharge during year, 23 cfs May 31 (gage height, 6.13 £t); minimum,
.5 cfs Sept. 18, 19.

1945-59: Maximum discharge, 94 cfs June 27, 1946 (gage height, 7.54 ft), from rating
curve extended above 30 cfs [{caused by release from logjam); no flow at times,
Remarks.--Records fair. Some regulation by Clinker Lake. Flow affected by pumping from
abbit Lake and underground mine.

Revisions {water years).--WSP 1115: 1947.

Discharge, in cublc feet per second, water year October 1958 to September 1959

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 1.5 1.5 1.8 1.5 2.3 2.6 2.6 2.2| 22 6.0 1.9 1.3
2 1.5 1.4 1.9 1.5 2.3 2. 3.0 2.2 19 5.3 1.7 1.6
3 1.4 1.4 2.0 1.5 2,3 2.4 30 4.0] *7 5.0 1.7 1.5
4 1.3 1.3 .9 1.5 2.3 2.3 3.0 6.8 16 5.7 1.7 1.5
5 1.3 I2 1.9 1.5 2.3 2.2 3.0 9.9 15 5.8 1.6 1.5
6 1.2 1.7 1.8 1.5 2.3 2.1 3.0 9.2 14 5.5 1.7 1.5
7 1.3 1.6 1.7 1.5 2,3 2.0 *3,0 8.0 15 8.2 1.5 1.6
8 1.2 1.7 1.6 1.6 2.3 1.9 2.9 7.2 14 10 1.4 1.5
9 1.5 1.7 1.5 1.6 2.3 1.8 2.8 7.8 14 9.9 1.3 1.4
10 1.6 1.8 1.5 1.6 2.3 1.8 2.8 9.9 14 9.5 1.3 1.2
11 1.5 1.5 1.4 1.7 2.3 1.7 2.8 9.9 13 9 1.3 1.1
12 1.5 1.4 1.4 1.7 2.4 1.7 2.6 8.6 12 8.4 1.3 1.0
13 1.4 1.4 1.4 1.8 2.4 1.7 2.5 7.8 11 7.6 1.7 .9
14 1.3 1.3 1.3 1.8 2.4 1.8 2.4 7.1 11 7.1 1.9 .9
15 1.3 1.3 *1.3 1.8 2.5 1.9 2.6 6.9 11 7.0 1.8 .7
16 1.3 1.4 1.3 1.8 2.5 1.8 2.6 7.5 10 6.7 1.8 .6
17 1.2 1,7 1.3 1.8 2.5 1.8 3.0 8.4 9.5 6.4 1.7 .6
18 1.3 *2.3 1.3 1.8 2.5 1.9 2.6 8.7 9.3 6.1 1.7 .5
19 1.3 2.2 1.3 1.8 2.5 2.0 2.4 8.7 9.0 5.7 1.6 .5
20 *1.3 2.2 1.3 1.9 2.5 2.2 2.2 8.5 8.6 5.3 1.7 .7
21 1.2 2.2 1.4 1.9 2.5 2.4 2.2 9.2 8.4 4.9 1.6 1.2
22 1.2 2.2 1.4 1.9 2.6 2.4 2.2 10 8.1 4.5 1.8 1.3
23 1.2 2.2 1.4 2.0 2.7 2.4 2.1 9.8 7.5 4.0 1.6 1.2
24 1.2 2.1 1.4 2.0 2.7 2.5 z2.1 5.8 7.2 3.5 1.5 1.2
25 1.2 2.0 1.4 2,1 2.7 2.6 2.2 9.6 6.8 3.2 1.5 1.2
26 1.5 1.9 1.5 2.1 2.7 2.5 2.2 10 7.1 3.2 1.5 1.2
27 1.5 1.8 1.5 2.2 2.7 2.5 *2.4 9.9 7.4 2.8 1.3 1.1
23 1.5 1.8 1.5 2.2 *2,6 *2.4 2.2 9.9 7.4 2.4 1.3 1.0
29 1.5 1.8 1.5 *2.2 - 2.3 2.2 9.5 *6.9 2.2 1.3 .9
30 1.5 1.8 1.6 2.3 2.4 2.2 11 6.5| *2.2 *1.3 .8
31 FIOY-| 1.5 .3 F3r) I — ooz 2|l
Total 42.2 51.8 47,00 56.4 67.0 76.8| 269.6| 337.7 175.2 48.0 33,2
Mean 1.36 1,73 1.52 1.82 2.16 2.56 8.70 11.3 5.65 1,55 1.11
cfsm| 0.162| 0.206] 0,181 0,217 0.258| 0.305 1.04 1,35 0.674] 0,185 0,132
In. 0,19 0,23 0.21 0.25 0.30 0.34 1.20 1.50 0.78 0.21 0.15
Calendar year 1958: Max 4.5 Min 0.2 Mean 1.83 Cfsm 0,218 In., 2.96
Water year 1958-59: Max 22 Min 0.5 Mean 3.49 Cfsm 0,416 In., 5.66

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 25 to Jan. 30 (no gage-height record Dec. 11-
14, 23, 24, Jan. 16-28; discharge estimated on basls of weather records). No gage-height record
Jan. 31 to Feb. 27; discharge estimated on basis of weather records.
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2440. Crow Wing River at Nimrod, Minn.

Location.--Lat 46°39', long 94°53', In sec.32, T.137 N., R.33 W., on right bank 200 ft
up% ream from highway bridge, 0.2 mile north of Nimrod, and 0.7 mile upstream from
Cat River.

Dralnage area.--1,010 sq ml, approximately.

Records avallable.--April 1910 to September 1914, July 1930 to September 1959 (winter
{ecaraslggcomplete prior to 1940). Monthly discharge only for some perlods, published
n WSP 8.

Gage .--Water-stage recorder. Datum of gage 1s 1,313.27 ft above mean sea level, datum of
929 (levels by Wadena County Highway Department from Minnesota Highway Department
bench mark). Apr. 15, 1910, to Sept. 30, 1914, chain gage at bridge 10 ft downstream
at datum 2.2 ft lower. July 28, 1930, to Aug. 19, 1948, chaln gage and Aug. 20, 1948,
to Nov. 4, 1949, wire-welght gage, at bridge 10 ft downstream at same datum.

Average discharge.--20 years (1939-59), 458 cfs.

Extremes.--Maximum discharge during year, 833 cfs July 8 (gage helght, 4.04 ft); maximum
Zage helght, 4.72 ft Mar. 15 (backwater from lce); minimum daily discharge, 190 cfs
Jan. 27 to Feb. 6.

1910-14, 1930-59: Maximum discharge, 2,330 cfs Apr. 7, 1943, Aug. 9, 1944; maximum
gage helght, 7.64 ft Apr. 20, 1950 (backwater from ice); minimum discharge observed,
45 cfs Aug. 7, 1936.

Remarks .--Records good except those for periods of lce effect, which are falr. Flow af-
Tected by natural storage in many lakes.

Revisions (water years).--WSP 1508: 1910-11, 1913-14, 1937, 1942(M), 1944(M).

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug . Sept.
1 350 262 300 210 190 215 388 262 761 394 443 582
2 37 262 300 205 190 215 *40L 268 705 377 438 644
3 344 257 295 200 190 215 418 344 660 360 438 649
4 322 257 *286 200 190 215 430 421 627 350 432 632
5 294 262 280 200 190 215 120 860 638 350 421 627
6 268 *268 270 201 *190 215 394 683 621 360 470 621
7 247 273 260 202 191 215 372 655 582 414 454 610
8 236, 289 260 202 191 215 360 627 537 #815 443 644
g 247 289 250 *203 192 218 355 616 565 9 438 644
10 252 284 250 203 192 220 350 616 537 750 432 649
11 252 278 240 204 182 222 344 610 504 694 454 660
12 247 278 235 204 193 *226 333 582 487 610 438 860
13 247 273 230 204 195 230 328 554 476 582 438 660
14 252 273 230 204 198 231 311 532 460 571 443 649
15 252 268 225 204 198 235 306 504 443 565 426 632

16 247 284 225 202 200 235 300 487 421 565

17 247 272 220 202 200 239 *311 470 443 560

18 284 380 220 200 200 240 289 #454 460 548

19 311 410 220 200 200 240 333 460 438 543

20 322 388 220 198 200 245 306 454 416 532

21 328 399 220 197 202 250 294 476 410 520

22 322 388 220 194 203 251 289 487 404 509

H 322 388 220 192 203 255 289 482 388 492

24 300 382 220 192 205 260 289 465 388 482

2 278 360 220 191 205 270 284 454 382 465

26 294 300 220 465 410 460

27 284 290 220 487 443 448

23 273 290 220 509 448 *460

29 273 290 220 526 432 465

30 268 290 215 554 410 460

31 11— 210 733 || 454

Totall 8,769] 9,184 7,421 15,897 | 14,896 | 15,951 | 13,776
513 497 444

Mean| 283 306 239 9 515

Cfsm{ 0.280] 0.303 0.237 0.508 0,492 0,510 0,440
In. 0.32 0.34 0.27 0.59 0.55 0.59
Calendar year 1958: Max 465 Min 140 Mean 281 Cfsm 0.278 In. 3.78
Water year 1958-59: Max 815 Min 130 Mean 383 Cfsm 0,359 In. 4.88

* Discharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov. 17-19, Nov. 25 to Apr. 5 (no gage-height rec-
ord Jan. 15 to Feb, 4; discharge estimated on basis of weather records).
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2465, Gull Lake near Brainerd, Minn.

Location.--Tat 46°24140", long 94°21126", in N sec.20, T.134 N., R.29 W., in pool of dam
on Gull River, 800 ft south of outlet of Gull Lake, a quarter of a mile upstream from
Gull Lake Dam, and 8 miles northwest of Brainerd.

Drainage area.--287 sq mi.

Records available.--August 1911 to September 1953, Monthly contents only for some periods,
published in WSP 1308. Published as Gull Lake Reservolr Qctober 1941 to October 1956,

Gage.--Water-stage recorder. Datum of gage is 1,188.14 ft above mean sea level, adjust-
ment of 1912, Prior to Aug. 10, 1949, staff gage 800 ft north of present site at same
datum,

Extremes.--Maximum contents during year, 63,890 acre-ft July 8 (gage helght, 6.47 ft); min-
fmum, 45,070 acre-ft Jan, 17 (gage height 5.02 ft).
1911- 59 Maximum contents, 74,800 acre-ft June 30, 1914 (%age height, 7.30 ft); min-
imum observed, 22,250 acre-ft Mar. 20, 1924 (gage height 3.00 ft).

Remarks.--Reservoir 1s formed by Gull Lake and several other natural lakes controlled by
concrete dam completed in 1913; storage began in 1912, Capacity between gage helght
1.00 £t and gage height 7.00 Pt (maximum operating stage) 1s 70,830 acre-ff, of which
26,020 acre-ft 1s controlled storage above gage height 5.00 ft (minimum allowable stage).
Contents shown herein are contents above gage height 1,00 ft. Water 1s used to bene-
fit navigation on Mississippi River below Minneapolis.

Cooperation.--Records furnished by Corps of Engineers, in terms of cfs-days and converted
to acre-feet by Geologlcal Survey.

Month-end gage helght and contents, water year October 1958 to September 1958

e height Contents [4 e in contents
Date %reet)r {acre-reet) iacre-feet)
5.90 56,450 -

5.74 54,390 -2,060
5.65 53,230 -1,160
5,08 45,850 -7,380
- - -1,810
5.10 46,120 +270
5.18 47,150 +1,030
5.26 48,180 +1,030
5.56 52,070 +3,890
6.45 63,630 +11,560
6.18 60,100 -3,530
6.10 £§9,070 -1,030
6.05 58,410 ~-660
5,88 56,190 -2,220
Water year 1958-59. . .t iiiiiinetniincnnneronennns - - -260

t Gage height at 12 p.m.
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2470. Gull River at Gull Lake Dam, near Brainerd, Minn,

Location.--Lat 46°24'40", long 94°21'12", in sec.20, T.134 N., R.29 W., in headwater and
Tallwater of dam at outlet of Gull Lake, 8 miles northwest of Brainerd.

Drainage area.--287 sq mi.

Records available.--August 1911 to September 1959, Monthly discharge only for some
periods, published In WSP 1308. Published as "at Gull Lake Reservoir" 1929,

Gage .--Water-stage recorder on headwater and staff gage on tailwater. Datum of gages is
1,188.14 ft above mean sea level, adjustment of 1912. August 1911 to May 23, 1929,
and Dec. 1, 1929, to Aug. 1, 1949, both gages were staff gages at same site and datum.
May 24 to Nov. 30, 1929, staff gage 500 ft downstream at different datum.

Average discharge.--48 years, 102 cfs, unadjusted.
Extremes.--Maximum daily discharge during year, 494 cfs June 2; minimum daily, 18 cfs for
many days April to August.
1911~-59: Maximum daily discharge, 1,123 cfs May 15, 1938; no flow at times.
Remarks .--Discharge computed at dam on basis of modified weir formulas, the head being
obTained from twice-daily readings on tailwater gage and from headwater recorder.
Flow completely regulated by Gull Lake (see precedling page).
Cooperation.--Computations of daily discharge furnished by Corps of Engineers; two dis-
charge measurements made and records reviewed by Geological Survey.

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day| oct, Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 44 79 120 47 20 22 24 18 418 18 18 42
2 40 79 120 48 20 2z 25 18 494 px:) is 43
3 40 77 120 45| 20 22 25 18 192 18 18 42
4 40 76 119 47 20 22 25 18 488 18 18 41
s 38 79 118 47 20 22 25 18 481 *18 18 40
6 37 80 116 47 20 22 25 18 470 18 18 42
7 36 97 114 47 21 22 26 27 452 18 18 43
8 25 96 117 47 21 22 26 80 437 45 18 42
9 36 96 152 47 21 22 26 82 429 99 18 41
10 39 92 172 47 21 22 26 130 324 99 18 40
11 40 89 170 46 21 23 26 217 186 98 18 37
12 36 88 167 46 21 23 27 220 186 96 18 35
13 36 87 164 46 21 23 27 217 108 94 18 34
14 41 86 162 46 21 23 19 207 87 90 18 34
15 41 84 159 46 21 23 18 202 41 111 18 56
18 58 88 156 46 21 23 18 130 41 110 18 53
17 57 91 1s2 45 21 23 18 127 18 109 18 50
18 55 102 150 37 21 23 18 125 k-3 150 18 49
19 55 140 149 37 21 23 18 126 18 137 18 47
20 54 136 146 28 21 23 18 127 18 133 18 47
21 63 134 144 28 21 23 18 130 18 127 18 51
22 61 133 142 20 21 23 18 130 18 73 18 57
23 61 154 140 20 21 23 18 127 18 73 18 58
24 63 149 135 20 21 23 18 123 18 61 18 57
25 63 155 114 20 21 23 18 122 18 18 18 57
26 63 143 112 20 21 23 18 126 18 18 32 56
27 64 125 111 20 22 23 18 129 18 18 45 55
28 82 123 111 20 22 23 18 127 18 18 i3 53
29 80 122 104 *20 - 23 18 126 18 18 42 52
30 80 120 91 2 23 18 129 18 18 42 51
31 79 |- 83 0] — 24 |~mnemoen 219 |-ooem 18 41 |-emoeee
Total| 1,617| 3,198| 4,136, 1,123 584 704 640 | 3,613] 5,386 | 1,957 695 | 1,405
Mean 52.2 107 133 36.2 20.9 22,7 21.3 116 180 63,1| =22.4| 46.8
(1) -33.5| =-19.5 -120 +4.3| +18.6| +16.8| +65.3 +188| -59.3| -16.8( -10.6| -37,3
Adjusted for change 1in contents in Gull Lake
Mean 18.7 87.5 13.0 40.5 39.5 39.5 86.6 304 121 46,3 11,8 9.5
Cfsm| 0.065| 0.305[ 0.045| 0,141| o0.138| 0.138| o0.302 1.06| 0.422| 0.161| 0.041| 0.033
In, 0.08| 0.34] 0.05| 0.16 0.14| o0.16 0.34| 1.22 0.47 0.19( 0.05( o0.0¢
Observed AdJjusted
Calendar year 1958: |Max 185 Min 11 Mean 58,2 Mean 655.7 Cfsm 0.194 In. 2,63
Water year 1958-59: [Max 494 Min 18 Mean 68.7 Mean 68.3 Cfsm 0.238 In. 3,24

* Discharge measurement made on this day.
t Change in contents, equivalent in cublc feet per second, in Gull Lake.



156 MISSISSIPPI RIVER MAIN STEM
2670. Mississippi River near Royalton, Minn.

Location.--Lat 45°51'40", long 94°21'30", in lot 2, sec.20, T.39 N., R.32 W., at plant of
Tnesota Power & Light Co., 4 mlles northwest of Royalton and 4.5 miles downstream
from Swan River.

Drainage area.--11,600 sq mi, approximately.

Records available.--March 1924 to September 1959.

Average dlscharge.--35 years, 3,898 cfs.

Extremes.--Maximum daily discharge during year, 16,000 cfs June 2, 3; minimum daily,

cfs Feb. 15.
’ 1924-59: Maximum daily discharge, 29,400 cfs Apr. 13, 1952; minimum daily, 254 cfs
Nov. 25, 1936.

Remarks.--Records fair. Discharge computed on basis of powerplant records. Flow partly
regulated by powerplants and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes
and by Pine River Reservolir (see elsewhers in this report).

Cooperation.--Records collected by Mimmesota Power & Light Co., under general supervision
of Geologlcal Survey, in connection with a Federal Power Commission project.

Discharge, in cuble feet per second, water year October 1958 to September 1959

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

1 Leso| 1,630| 2,050| 1,580 1,150| 1,170| 2,890 1,770| 14,500 | £,210| 2,080 | £.110
z 1,910/ 1;700| 2.280| 1,260 1,090| 1150\ 2,630 1,600| 16,000| 4,940| 1,820 3

3 1,850| 1,640| Z3120] 1.260| 1.170| T ZI0| *2, Z30T0| T65000 | 4,310| 2,110| 2,290
4 | 1.860| 1.640| 2,120| 1,370| 1,130| 1,240 2,760| 2,940| 15,400 | 4,050 | 2,140| 2,290
s | 11780| 1ls00| 2,0s0| 1,300| 1.220| 1,280| 2,880| 4,430| 14,900 3,880 1,760

6 1,700 2,010/ 1,890| 1,360 5,520 | 13,600 3,180 1,960 | 2,420
7 1,660| *#1,790| 1,760| 1,180 7,180| 13,000| 3,040| 1,990 | 2,920
8 1,800 1,920| 1,640 1,180 6,540 12,600| 4,020| 1,740 3,030
3 1,980 2,030] 1,560 1,220 6,500| 11,600 5,140| 1,380| 3,140
10 1,630 2,100{ 1,420| 1,310 6,110| 9,880| 6,290| 1,700| 3,800
1 1,720 1,930| 1,450 1,270 5,900| 8,89 | 6,660| 1,570 3,870
z 1,840| 1,880 1,450| 1,200 6,190| 7,730| 7,060| 1,540| 3,570
13 1,740 1,9%0| 1,380( 1,260 5,940| 6,650 1,750 | 3,620
14 1,790 2,030| 1,270| 1,320 5,490| 6,270 6,800 1,720| 3,270
15 1,920 1,850, TI,360| 1,300 5,690| 5,380| %6,400| 1,720| 3,640
16 1,940 1,920| 1,390| 1,210 5,170 4,920 6,190 1,610| 3,340
17 1,990 2,170| 1,380| 1,180 5,180 5,210| 6,130| 1,380 | 3,330
18 I,8%| 2,530] 1,450| 1,230 5,180| 4,920 5,610| 1,540| 3,530
19 1,720 2,690| 1,400| 1,220 5,180 4,480| 5,180| 1,720 | 3,290
20 1,750| 2,860 1,390| 1,380 5,250| 4,110| 5,010 1,850| 3,460
21 1,760 3,180 1,3%0| 1,200 5,060| 3,800 4,860| 1,940| 3,330
22 1,820 3,720 1,410] 1,150 5,520| 3,690 4,620 | 1,620| 3,700
23 1,970 3,400| 1,360 1,200 5,810 3,220| 4,380 | 1,700 | 3,560
2 1,950 3,640 1,440| 1,180 6,190 | 3,220 4,000 | 1,720| 3,330

25 1,610 3,130; 1,550| 1,160 6,190 | 3,080 3,600 | ¥1,630 | 3,620

26 1,760| 2,090| 1,490| 1,130 6,440 | 2,820| 3,400 | 1,470| 3,140
27 17780| 13110 1,400| T,130 6,190| 3,0I0| 3,290 | 1,320| 3,180
28 1,710 T13240| 1,480 1,160 6,440] 3,110| 2,920| 1,6 3,140
29 1,660 1,570| 1,560| 1,150 7,340 | 3,840 | 2,880 | 1,690 | 3,140
30 1,690, 1,640{ 1,450| 1,210 6,960 | 5,060 | 2,750 1,700| 3,050

31 1,520} ---—--- 1,330( 1,130 10,600 {~~——---—| 2,560 1,720 [-—n -

Total| 55,460 64,970 48,710| 38,150 32,190 46,370 | 69,920 (172,510 (230,890 [145,140 | 53,250 | 94,850
Mean| 1,789 2,lé6| 1,571| 1,231 1,150| 1,496| 2,33L| 5,565| 7,696 | 4,682 | 1,718| 3,162
cfsm| 0,154| 0.187| 0.135| 0.106| 0.099| 0.129] 0.20L| 0.480| 0.663| 0.404| 0.148| 0.273

In. 0.18 0.21 0.16 0.12 0.10 0.15 o.z2 0.55 0.74 0,47 0.17 0.30
Calendar year 1958: Max 5,510 Min 887 Mean 2,511 Cfsm 0,216 In, 2.93
Water year 1958-59: Max 16,000 Min 1,060 Mean 2,883 Cfsm 0,249 In, 3,37

* Discharge measurement made on this day.
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2705, Sauk River near St. Cloud, Minn.

Location.--Lat 45°33'35", long 94°14'00", in SELSW: sec.8, T.124 N., R.28 W., on right bark
?alf a mél’];e northwest of Waite Park, 3 miles west of St. Cloud, and 5 miles upstream
rom mou .

Drainage area.--925 sq mi.

Records available.--July 1909 to December 1912, April to December 1913, May to November
T , Marc 30 to September 1931, April to November 1932, March to November 1933, March
1934 to September 1959, Monthly discharge only for some periods, published in WSP 1308,

Gage.--Water-stage recorder. Datum of gage is 1,034,95 ft above mean sea level, adJjustment
of 1912, Prior to Nov. 22, 1934, chain gage on highway bridge 1 mile downstream at
datum 6.77 ft lower.

Average discharge.--29 years (1909-12, 1930-31, 1934-53), 252 cfs.

Extremes , --Maximum discharge during year, 973 cfs June 6 (ga 6 ;
LALITHES ge height, 3.36 ft); minimum
a1 Egggsié‘t’lééé 22, 28; minimm Zage helght, 0.73 £t Sept. 21,27 s ’
-13, -59: Maximum discharge, 5,580 cfs Apr. 13, 1951 (gage h £, 7. ;
minimam, 0.3 cfs Nov. 25, 1936, 8 ? ’ (gage nelgnt, 7.89 f1);

Remarks .--Records good except those for period of ice effect, which are fair. Flow regu-
ated by powerplants and reservoirs above station.

Revig{i}gr(xs)(water years).--WSP 895: Drainage area. WSP 1308: 1912(M), 1932(M). WSP 1508:
m).

Rating table, water year 1958-59, except perlod of ice effect (gage
helght, in feet, and discharge, in cublic feet per second)
(Shifting-control method used July 1 to Sept. 30)

0.5 38 1.8 228
.7 55 2.0 375
.9 8l 3.0 804
1.2 132 4.0 1,320
Discharge, in cublc feet per second, water year October 1958 to September 1959
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 182 116! 108 12 57 59 92 81 301 114 57 56
2 172 114 106 71 56 60 87 91 355 111 55 66
3 165 114 105 70 58 61 *83 83 450 102 53 59
4 159 116 103 70 58 *B3 80 94 674 100 62 52
5 152 138 *100 70 56 64 77 253 749 91 *56 52
[] 144 *144 99 70 *56 64 75 727 958 86 59 50
7 144 140 98 7 56 65 78 688 943 92 61 48
8 140 148 96 70 56 65 77 635 910 112 [:28 47
9 *148 148 94 *70 56 65 75 195 859 106 59 S1
10 170 144 93 70 56 66 75 219 799 95 56 50
11 152 144 91 70 55] 67 77 301 776 86 57 49
i2 134 142 90 70 55 68 75 323 705 81 56 48
13 130 142 89 70 55 69 74 327 283 75 62 48
14 134 142 88 70, 55 71 75 323 2865 75 63 44
15 132] 134 87 68 55 72 74 286 261 *73 60 44
16 130 125] 87 67 55 72 71 279 241 71 57 44
17 128 142 86 66 55 73 *71 258 248 71 54 45
i8 125 218 85 65| 55 74 73 251 228 75 61 46
19 118 205 84 64 55 75 70 241 214 73 55 46
20 118! 189 82 62 55 76 68| 225 202 67 59 45
21 119 189 2 61 55 76 74 244 184 68 85 44
22 118 192 2 60 S5 77 77 241 172 87 S6 50
23 119 198 82 60 55 79 83 241 143 66 65 49
24 123 200 83 60 56 81 74 231 156 &5 56 44
25 123 190 83 59 56 83 78 231 148 65 *59 *46
26 121 160 82 86 8 235 144 63 59 46
27 119] 130 80 88 75 *235 142 61 57 45
28 121 120 78 90 84 214 138 &1 57 43
29 121 112 77 91 99 222 128 [1¢] 57 44
30 119 108| 78| 92 86 219 118 57 73 44
31 119 - 14 93 - - 279 ___ 83 56| ..
Totall 4,199 4,500 2,750 2,285 2,337| 8,472| 11,900| 2,452 1,823] 1,443
Mean 135 150| 88,7 73. 77.9 27 397 79.1 58.8 48,
Cfsm 0.146/ 0.162( 0.096 0.080 0.084| 0.295 0.429] 0.086| 0.064} 0,052
In. 0.17 0.18 0.11 0.09 0.09 0.34 0.48 0.10 0.07 0.06
Calendar year 1958: Max 1,010 Min 74 Mean 229 Cfsm 0.248 1In. 3.36
Water year 1958-59: Max 958 Min 43 Mean 125 cfsm 0.135 In. 1.83

* Discharge measurement made on this day.
Note.~-Stage-discharge relatlon affected by ice Nov. 24 to Apr, 1.



158 ELK RIVER BASIN
2750. Elk River near Big Lake, Minn.

Location.--Lat 45°20', long 93°40', in sec.23, T.33 N., R.27 W., on right bank at upstream
e of highway bridge, 4 miles east of Blg Lake and 4 miles downstream from St. Francis
River.

Drainage area.--615 sq mi.

Records available.--April 1911 to September 1917, April to September 1931, April to Novem-
ber 1932, March to November 1933, March 1934 to September 1959.

Gage .--Water-stage recorder. Datum of gage is 899.60 ft above mean sea level, datum of
929. April 1911 to Sept. 30, 1917, staff gage and Apr. 1, 1931, to July 26, 1934,
chain gage, at same site and datum.

Average discharge.--31 years (1911-17, 1934-59), 249 cfs.

Extremes.--Maximum discharge during year, 330 cfs May 10 (gage height, 1.62 ft); maximum
age helght, 2.18 ft Feb. 26 (backwater from ice); minimum discharge, 47 cfs Aug. 2
gage helght, 0.74 ft).

1911-17, 1931-59: Maximum discharge, 5,330 cfs Apr. 10, 1952 (gage height, 10.36 ft),
from rating curve extended above 3,800 cfs; minimum, 3.6 cfs July 31, 1934.
Remarks.--Records good except those for periocd of ice effect, which are fair.

Revisions (water years).--WSP 895: 1939. WSP 1308: 1912(M), 1915-17(M).

Rating table, water year 1958-59, except period of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

0.7 43
.9 77
1.1 1386
1.3 204
1.6 322
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 158 169 110 68 51 61 169 98 258 122 48 130
2 1s2 166 108 66 51 66 169 98 250 116 50 172
3 148 162 107 64 50 75 *166 100 262 110 81 204
4 142 158 106 62 50| *80 158 118 270 104 83 194
[ 136 172 *105 59 50 85 146 176 26z 28 61 197
6 136 *190] 103 58 50 88 148 222 242 88 58 190
7 134 194 97 58 50 90| 140 258 218 86 54 180
8 130 197 94 57 50 91 136 274 186 146 53 189
9 142 222 91 57 50 94 118 2886 158 158 52 162
10 *152 230 89 58 50| 100 124 314 148 142 83 155
11 152 222 87 59 *50 107 122 322 136 140 52 148
12 148 211 85 *60] 50 112 118 302 130 136 50 142
13 146 204/ 83 60 50 122 112 282 122 130 53 134
14 142 197 82 60| 50 128 110 266 128 118 63 128
15 142 186 81 58 50 130 104 246 134 106 63 118
16 142 186 80 57 49 132 104 222 118 100 63 112
17 140 186 80 56 49 134 *110| 204 124 94 7 110
18 136 190 80 55 A8 136 110 190 148 110 T4 100
19 136 194 79 54 48 140 110 183 148 106 65 98
20 134 190 16 54 48 145 106 172 146 94 67 98
21 130] 194 T4 53 48 150 104 194 148 88 *82 98
22 130 200| T4 53 49| 1s2 100 204 148 8s 100 148
23 142 204 15 82 50 156 98 204 136 77 116 172
24 155 200 77 52, 51| lez 94 197 134 72 116 140
25 155 179 76 52| 53| 173 98 *186 130 65 134 128
26 172 140 76 178 100) 197 124 61 1s2 130
27 18§ 120 76| 182 98 222 128 59 155 128
28 176 115 75| 184 98 228 124 56 146 118
29 176 112 75 188 98 222 *112 53 134 110
30 172 110 71 180 98| 211 ITe 53 136 112
31 169 _______ 19 169)________ e42|________ *52 130|_______..
Total| 4,611 5,396 2,640 3,990 3,564 6,638 4,888 3,026 2,581 4,225
Mean 149 180 85.2 129 119 214 163 97. 6 83.3 141
Cfsm) 0.242 0.293] 0.139 0,210 0.193| 0.348 0. 265 0.159 0.135 0.229
In. C.28 0. 33| 0. 18| 0,11 0.09] 0.24 Q.22 0. 40| 0.30 0.18 0.16 0.26
Calendar year 1958: Max 534 Min 59 Mean 157 Cfsm 0.255 In. 3.46
Water year 1958-59: Max 322 Min 48 Mean 123 Cfsm 0.200 In. 2,73

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov, 25 to Mar. 29.



CROW RIVER BASIN 159
2780. Middle Fork Crow River near Spicer, Minn,

Iocation.--Lat 45°15'45", long 94°48'10", in NE% sec.27, T.121 N., R.33 W., on right bank
Tt upstream from highway bridge, 13 miles downstream from Lake Calhoun, 3 miles
downstream from Green Lake, and 6.8 miles northeast of Spicer.

Drainage area.--179 sq mi.
Records avallable.--March 1949 to September 1959.

Gage .--Water-stage recorder and concrete and steel V-notch sharp-crested weir. Datum of
gage 1s 1,147.93 £t above mean sea level, datum of 1929 (Kandiyohi County Highway
Department bench mark). Prior to July 19, 1950, chain gage at bridge 75 ft downstream
at same datum.

Average discharge.--10 years, 59.1 cfs.

Extremes.--Maximum discharge during year, 30 cfs May 12 (gage height, 2.33 ft); maximum
age height, 3.11 ft Feb. 24 (backwater from ice); minimum discharge, 0.3 cfs Nov. 25
gage helght, 1.04 ft).

1949-59; Maximum discharge, 408 cfs June 29, 1953; maximum gage height, 6.67 ft
June 25, 1957; no flow Mar. 15-24, 1949.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are fair. Flow affected by natural storage and some regulation from lakes above
station.

Revisions (water years).--WSP 1508: 1949(M), 1950,

Rating tables, water year 1958-59, except periocds of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

Oct., 1 to Mar. 15 Mar., 16 to Sept. 30
1.3 1.2 1.4 .6 1.8 8.2
1.4 2.2 1.5 1.2 2.0 15
1.5 3.9 1.8 .3 2.2 24
1.8 €.6
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day | Oct Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug Sept
1 1.8 1.8 *1.5 1.4 0.5 0.5 gl.6 1.9 20 7.6 1.1 1.9
2 1.9 1.9 1.5 1.4 *.5 .5 gl.4 2.2 19 6.9 1.2 1.7
3 1.9 *1.8 1.5 1.4 .5 *.5 gl.8 2.3 20 5.0 1.4 1.9
4 1.7 1.6 1.4 1.4 .5 .5 g1.9 4.4 20 6.6 1.2 1.4
5 1.7 2.4 1.4 *1.4 .5 .5 g2.5 12 19 6.3 *1.1 1.4
6 *1,7 1.9 1.4 1.4 .5 N g2.3 15 18 3.2 1.4 1l.4
7 1.7 2.0 1.4 1.3 .5 .6 2.3 12 19 2.0 1.2 1.2
8 1.8 1.9 1.4 1.3 .5 .6 g4.8 12 19 8.9 1.2 1.1
9 2.4 1.8 1.4 1.3 .5 .6 g£1.8 9.9 17 9.2 1.2 1.4
10 2.0 1.7 1.4 1.2 .5 .6 gl.4 15 16 6.0 1.4 1.0
11 1,9 1.7 1.4 1.2 .5 .6 gl.4 23 19 4.2 1.4 1.1
12 2.0 1.8 1.3 1.2 .5 .7 gl.9 24 22 2.3 1.2 1.0
13 2.0 1.7 1.3 1.2 .5 .7 *5.4 19 15 1.9 1,7 1.0
14 2.0 1.7 1.3 1.1 .5 .8 4.2 12 12 1.8 .6 <9
15 e.2 1.6 1.3 1.1 .5 .8 5.0 10 12 *1.6 1.4 .9
16 2.2 1.7 1.4 1.1 .5 a.8 3.2 9.9 11 1.5 1.4 1.0
17 2.3 2.0 1.4 .9 .5 a.9 3.6 9.6 11 1.8 1.2 1.0
18 2.3 4.1 1.4 .8 .5 a.9 9.9 13 2.0 1.2 1.0
19 2.2 4.1 1.4 .7 .5 al.0 3.8 9.9 15 1.7 1.2 1.2
20 2.0 1.9 1.4 .7 .5 al.2 2.8 7.9 14 1.4 1.7 1.2
21 2.0 1.8 1.4 -7 .S al.4 3.0 1z 14 1.4 1.7 1.1
22 2.2 1.7 1.4 .6 .5 al.8 5.7 *13 13 1.4 1.4 2.0
23 2.3 1.8 1.4 .6 .5 az2.l 5.4 13 11 1.4 1.6 1.4
24 2.2 1.5 1.4 .6 .5 az.4 2.5 11 11 1.2 *1,4 1.4
25 2.0 1.2 1.4 6 5 az.8 5.0 12 9.9 1.2 1.2 1.7
26 2.0 1.7 1.4 .5 .5 a3.2 2.2 12 11 1.2 1.2 *1.7
27 2.0 1.5 1.4 .5 .5 a3.7 1.8 15 13 1.2 1.2 1.4
28 2.0 1.5 1.4 .5 .5 ad.l 5.2 12 14 1.2 1.4 1.6
29 2.0 1.5 1.4 .S - a3.8 5.7 13 11 1.2 1.4 1.4
30 1.9 1.5 1.4 .5 *g3.3 2.2 12 7.6 1.2 1.6 1.4
31 1.9-—----- 1.4 .5 a2, 4|~ 19 fe---os — 1.2 1.2 e
Total| 62.2 S6.4 43.3 29.6 14.0 44,9 97.8 365.9 446.5 95.6 41.7 39.8
Mean 2.01 1.88 1.40 0.95 0.50 1.45 3.26 11.8 14.8 3.08 1.35 1.33
Cfsm| 0.011 0.011| 0.0078( 0,.0053| 0.0028| 0.0081 0.018 0.066 0.083 0.017 | 0.0075| 0.0074
In. 0.01 0.01 0.009 0.008 0.003 0,009 0.02 0.08 0.09 0.02 0.009 0.008
Calendar year 1958: Max 122 Min 1.2 Mean 35.8 Cfsm 0,200 In, 2,71
Water year 1858-59: Max 24 Min 0.5 Mean 3,66 Cfsm 0.020 In., 0.27

¥ Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for other
stations iIn the Crow River basin.

g Computed from once-daily chain-gage readings.

Note.--Stage-discharge relation affected by ice Nov, 29 to Mar. 15, Mar. 30.



160 CROW RIVER BASIN
2785. South Fork Crow River at Cosmos, Minn.

Location.--Tat 44°56'05", long 94°40'20", in SW} sec.l4, T.117 N., R.32 W., on downstream
e of bridge on State Highway 7, 1 mile east of Cosmos, 2& miles upstream from small
tributary, and 37 miles west of Corvuso.

Drainage area.--221 sq mi.
Records available.--March 1945 to September 1959.

Gage.--Wire-welght gage read once or twice daily. Datum of gage is 1,079.09 ft above mean
sea level, datum of 1929 (levels by Corps of Engineers). Mar. 1, 1945, to Sept. 3, 1945,
chain gage and Sept. 4, 1945, to June 12, 1959, wire-weight gage, at same site at datum
3.00 ft higher,

Average discharge.--14 years, 49.0 cfs.

Extremes .--Maximum discharge during year, 27 cfs May 5 (gage height, 1.73 ft, from graph
ased on %age readin%s); maximum gage height, 2.50 £t Mar. 4, from graph based on gage
readings {backwater from ice); no flow for many days.
1945-59: Maximum discharge, 1,890 c¢fs June 17, 1957 {gage height, 9.62 ft, from graph
based on gage readings); no flow at times each year except 1956-58.

Remarks.--Records fair,

Discharge, in cubic feet per second, water year October 1958 to September 1959

Day | Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.1 0.1 (*) 0 0.3 ko] 6.6 0.4 Il 2.6
2 .1 .1 (*) 0 .3 [} 4.8 -z [4 15

3 o] *.2 *0 .3 0 2.7 .2 1.8 Tz
4 st .2 0 .3 2.1 1.0 .2 2.1 5.9
s <] 1.1 (%) 0 .3 28 .8 .1 1.4 2.1
6 *,1 4 0 .3 25 .6 .1 3.3 .8
7 .1 .2 0 .3 21 .6 .1 2,0 .1
8 .1 .1 [ .3 12 4 .2 .9 .5
9 .1 1 o 4 3.9 4 .4 .4 4
10 .1 .2 0 .5 4.1 .3 *.2 .2 .2
11 .1 .2 0 .8l 4,6 .9 .2 .2 Y
12 .1 .2 0 .9 2.4 4 .2 .1 1
13 .1 4 0 .7 2.0 .2 .1 .1 .1
14 .1 4 0 .7 1.4 3 .1 1 .1
1s .1 4 0 .7 1.1 .2 .1 .1 .1
16 .1 .3 o .7 .7 .2 .1 1.3 .1
17 .1 4 0 .7 .4 .2 .1 5.4 .2
18 .1 .6 [ .9 .4 .2 .2 1.8 .6
19 .1 -7 0 1.0] .4 .2 .4 .4 .4
20 =2 .8 o] *.9 1.2 .3 .2 .1 4
21 .2 .6 [} 1.0] *3.3) .2 g % .i
22 .1 .3 [o] 1.1 2.7 . . . .
23 .1 .2 .1 .9 1.7 .5 2 .1 4
24 .2 .2 .2 .7 1.0 .4 1 *.4 .3
25 .2 .1 .8 .2 .4 .7 1 1.2 .2
°6 . o1 1.3 Pt .4 1.1 .1 2.1 .8
27 .1 .1 1.0 .1 .3 1.0 ol 1.0 .8
28 .1 9 .9 .1 .3 .7 0 .7 .6
29 .1 9 - .7 0o o’ .4 o 2.7 4
30 .1 0 *.4 ] 6.6 o4 *Q 1.8 *.4
31 P A 1) P 7.9 0 1.2 ________
Total 3.3 8.7 [} [¢] 0 5.9 15.5| 133.7 27,2 4.6 32,98 47.1
Mean| = 0.11]  0.29 0 0 of 0,19 o.52| 4.31{ 0.91] 0,15/ 1.06| 1.57
Cfsmj 0.00050| 0.0013 o 0 0]0.00086| 0,0024] 0.020{ 0.0041]0.00068| 0.0048| 0.0071
In, { 0.0006{ 0.001 o o 0| ©0.001{ 0,003 0.02| 0,005| 0,0008] 0.006/ 0.008
Calendar year 1958: Max 335 Min O Mean 30.1 Cfsm 0.136 In, 1.86

Water year 1958-59: Max 26 Min O Mean 0.76 Cfsm 0.0034 In. 0.05

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relatlon affected by ice Nov. 28 to Mar. 27,
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2790. South Fork Crow River near Mayer, Minn.

Location.--Lat 44°54120", long 93°53'05", in SWESWL sec.30, T.117 N., R.25 W., near
center of span on downstream side of bridge on State Highway 7, 1.3 miles north of
Mayer, 4.3 miles southwest of Watertown, and 16 miles upstream from confluence with
North Fork.

Drainage area.--1,170 sq ml, approximately.

Records available,--April 1934 to September 1953. Monthly discharge only for some periods,
publishe WSP 1308.

Gage.--Wire-welght gage read once or twice dally. Datum of gage 1s 926,00 ft above mean
sea level (levels by Hemmepin County Park Board Survey). Prior to June 14, 1940, chain
gage at same site and datum.

Average dlscharge.--25 years, 223 cfs.

Extremes.--Maximum discharge during year, 344 cfs May 7 (gage height, 2.99 ft, from graph
ased on gage readings); no flow for many days.
1934-59: Maximum discharge, 11,000 c¢fs Apr. 10, 1952 (gage height, 15.70 ft); no
flow at times.

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

Revisions (water years).--WSP 1508: 1935-36.

Rating table, water year 1958-59, except period of ice effect Sgage
height, in feet, and discharge, in cublc feet per second
(Shifting-control method used Mar. 30 to Apr. 12, June 26 to Sept. 30)

0.6 0,4 1.1 20
. 1.2 1.2 32
.8 3.0 1.4 59
.9 8.0 2.0 157

1.0 11 3.0 348

Discharge, in cubic feet per second, water year October 1958 to September 13959

Pay Qct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 4.0 5.3 *1,35 0.2 o 19 5.3/ 58 13 0.6 8.0
2 3.0 6.0 1.3 1 (*) 0 23 5.0 56 8.6 N 15
3 3.0 *5.3 1.2 .1 *0 31 6.4 42 7.6 1.0 11
4 2.5 5.3 1.2 ] [} 3 6.0 39 7.2 2,3 31
5 2.1 6.8 1.1 *0 0 20 48 35 6.4 2.3 14
] *3.0 6.8 1.0 0 0 18 189 34 2.7 2.3 9.0
7 3.4 6.0 .9 o 0 19 298 29 7.1 3.4 6.4
8 5.8 6.4 .8 [} 0 16 191 20 84 3.0 4.8
9 3.7 6.8 .7 [¢] 0 186 177 16 ki 2.7 S.6
10 4.6 &.8 .6 o 0 17 157 14 55 3.4 4.3
11 3.7 8.4 .6 [¢] .1 16 135 11 34 3.4 3.4
1z 3.7 6.0 .6 [¢] .2 17 118 11 20 3.0 3.4
13 7.2 6.0 .5 [} .3 16 109 13 13 2.3 2.7
14 8.0 5.0 .5 o .4 15 100 12 8.6 2.7 2.3
15 6.4 5.0 .5 o} .5 10 74 10 6.0 3.0 1.8
16 5.3 7.2 .5 [o] .6 13 59 9.0 5.3 3.0 1.8
17 4.3 6.4 .5 [¢] .8 15 47 9.0 5.0 4.0 1.6
18 3.7 9.0 ¢ [} 2.0 11 40 8.6 3.7 6.4 1.4
19 3.7 5.3 .4 [o] 5.0 12 30 17 3.4 11 1.7
2 5.0 6.8 .4 [¢] 10 *12 29 9.6 3.2 11 1.7
21 5.3 20 .3 0 14 10 *36 9.0 3.0 7.2 6.8
22 5.3 19 .3 o 16 7.6 36 8.6 2.3 7.6 6.8
23 8.0 7.2 .3 (o] 17 7.6 34 8.6 2.3 8.0 4.8
24 5.6 5.3 .3 0 18 7.2 36 8.0 1.6 *§. 4 4.3
25 5.6 3.2 .3 [ 21 6.8 32 78 1.6 6.0 4.3
26 6.0 2.0 .3 o 23 6.8 34 88 1,4 12 6.4
27 5.6 1.6 .3 [o} 30 7.2 34 59 1.4 12 8.0
28 6.8 1.5 .3 0 25 5.8 34 36 1.1 20 4.6
29 6.4 1.4 -2 o] - 22 5.3 39 *23 1.1 13 4.0
30 6.0 1.3 22 0 *20 5.0/ 30 16 *1.0 15 *2.0
31 6.6} -mnmmmm .2 0 26 (<o N S _ .8 9.0 |-
Total| 149.1 187.1 18.0 0.4 Q 251.9 411.1}2,219.7 785.4 383.4 187.6 182.4
Mean 4.81 6,24 0.58 0.01 0 8.13 13.7 71.6 26.2 12.4 6.05 6.08
Cfsm| 0.0041| 0,0053| 0.00050 00000085 0] 0.0069 0.012 0.061 0.022 0.011| 0.0052| 0.0052
In. 0.005 0.006| 0.0006| 0.00001 Q 0.008 0.01 0.07 0.02 0.01 0.006 0.006
Calendar year 1958: Max 1,430 Min 0.2 Mean 118 Cfsm 0,101 In. 1.37
Water year 1958-59: Max 298 Min o Mean 13.1 Cfsm 0.,0112 In. 0,14

* Dlscharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Nov. 25 to Mar. 29,
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2800, Crow River at Rockford, Minn.

Location.--Lat 45°05'15", long 93°44'00", in sec.29, T.119 N., R.24 W., on right bank at
Rockford, 150 ft downstream from bridge on State Highway 55 and 1 mile downstream from
confluence of North and South Forks.

Drailnage area.--2,520 sq mi, approximately.

Records available.--April to July 1906. June 1909 to September 1917, April to November
1929, Mar, 1930 to September 1931, April to November 1932, March to November 1933,
March 1934 to September 1959, Monthly discharge only for some perlods, published in
WSP 1308. Published as "near Dayton" April to July 1906.

Gage.--Water-stage recorder. Datum of gage is 893.65 ft above mean sea level, adJjustment
of 1912, Apr. 13 to July 21, 1906, staff gage at Berning Mill 14 miles downstream at
different datum. June 4, 1909, to Sept. 30, 1917, staff gage at site 600 It downstream
at different datum. Apr. 23, 1929, to Aug. 21, 1934, chaln gage at site 600 £t down-
stream at present datum.

Average discharge.--34 years (1909-17, 1930-31, 1934-59), 570 cfs.
Extremes.--Maximum discharge during year, 524 cfs May 8 (gage height, 3.31 rt); minimum
ally, 12 efs Feb. 8-23.
1909-17, 1929-59: Maximum discharge, 13,900 efs Apr. 13, 1952 (gage helght, 16.24
ft); minimum, 1.8 cfs Nov. 15, 1936 (gage height, 1.05 ft), caused by ice jam upstream.

Remarks.--Records good except those for perlods of ice effect, which are fair,

Revisions (water years).--wSP 1115: 1932. WSP 1508: 1933.

Rating table, water year 1958-59, except periods of Iice effect (gage
height, in feet, and discharge, in cubic feet per second)

1,8 31 2.5 214
1.8 54 3.0 386
2.0 87 3.5 627
2.2 132
Discharge, in cubic feet per second, water year October 1958 to September 1959
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 63 62 32 26 13 17 202 85 278 104 35 82
2 62 62 33 26 13 20 230 83 288 98 34 113
3 82 60 33 25 12 *24 233 87 281 89 39 110
4 62 &0 33 24 1z 28 220 98 258 83 43 104
5 62 64 31 23 12 30 200 239 223 73 41 108
[] 50 88 30 23 12 31 182 298 202 85 39 28
7 58 *68 29 23 12 33 177 481 les 60 36 82
8 62 74 *28 23 12 35 183 505 169 202 35 71
9 89 82 28 24 12 45 158 195 158 252 35 64
10 71 85 27 24 12 51 148 481 145 211 34 80
11 66 85 27 25 12 S3 145 462 142 169 35 56
2 68 82 27 25 12 56 140 462 140 137 39 53
13 68 78 286 25 12 62 140 427 135 115 40 50
14 68 76 25 25 2 67 137 375 140 100 42 48
15 66 73 26 24 12 71 132 348 140 85 *41 46
16 64 74 27 23 z 75 135 319 137 74 39 43
17 63 78 27 22 12 83 *137 285 132 69 39 41
18 80 85 27 21 12 91 130 255 145 89 38 40
19 58 85 27 21 12 100 125 230 140 88 35 40
20 57 87 27 20 12 105 12 220 135 66 35 40
21 56 89 27 19 12 110 122 236 125 68 40 40
22 54 110 27 18 12 115 118 239 115 88 43 47
23 37 113 27 17 12 125 113 239 108 83 48 57
24 60 100 27 16 13 140 108 239 102 57 47 58
25 63 74 27 14 14 160 108 *226 104 53 54 684
26 68 42 27 180 100 217 *142 50 78 69
27 €9 36 27 175 100 220 188 48 78 68
o8 68 32 26 177 100 220 150 46 74 64
29 64 31 26 197 95 223 120 43 73 64
30 63 31 *26 *¥193 89 226 104 41 78 *57
31 63| _______ 26 82| T 262 | _____ _ *39 80| -
Totall 1,954 2,144 864 €36 351 2,831 4,312 8,782 4,834 2,765 1,445 1,937
Mean 3.0 71.5 27.9 20.5 12,95 91.3 144 283 18l 839.2 48.8 64.6
cfsm| ©0.025 0.028 0.011j 0.0081| 0.0050 0,038 0.057 0,112 0.064 0.035 0.018 0,026
In. 0.03 0.03 0.01 0.009 0.005 0.04 0.08 0.13 0.07 0.04 0.02 0.03
Calendar year 1958: Max 2,490 Min 28 Mean 364 Cfsm 0,144 In. 1,95
Water year 1958-59: Max 505 Min 12 Mean 90,0 Cfsm 0.0357 In. 0,47
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